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1 Introduction 

1.1 Document purpose and organization 

This document provides comprehensive supporting information on technical analyses 

completed for the Total Maximum Daily Load (TMDL) and Water Quality Management Plan 

(WQMP) for addressing temperature impairments in the waters of the John Day River Basin. 

This document provides explanations of TMDL concepts and analysis and support for 

conclusions and requirements included in the John Day River Basin TMDL and WQMP, which 

have been adopted by Oregon’s Environmental Quality Commission (EQC), by reference, in 

Oregon Administrative Rules (OAR) 340-42-XXXX.  

This document is organized into sections with titles reflective of the TMDL elements required by 

Oregon Administrative Rule OAR 340-042-0040(4). This organization is intended to assist 

readers in readily accessing the information relied on for TMDL element-specific determinations. 

1.2 Overview of TMDL elements 

According to OAR 340-042-0030(15) Definitions: Total Maximum Daily Load means a written 

quantitative plan and analysis for attaining and maintaining water quality standards and includes 

the elements described in OAR 340-042-0040. Determinations on each element are presented 

in the John Day River Basin TMDL for temperature. Technical and policy information supporting 

those determinations are presented in this report at the section headings that correspond to the 

TMDL elements for which complex analysis was undertaken. 

In plain language, a TMDL is a pollutant budget plan to ensure that the receiving waterbody can 

attain water quality standards that protect beneficial uses of the water. This budget calculates 

and assigns pollutant loads for discharges of point (end of pipe) and nonpoint (landscape) 

sources, in consideration of natural background levels, along with determination of a margin of 

safety and reserve capacity.  

A margin of safety (MOS) accounts for the uncertainty in predicting how well pollutant 

reductions will result in meeting water quality standards and can be expressed either explicitly, 

as a portion of the allocations, or implicitly, by incorporating conservative assumptions into the 

analyses.  

Reserve capacity (RC) sets aside some portion of the loading capacity for pollutant discharges 

that may result from future growth and new or expanded sources. 

A key element of analysis is the amount of pollutant that a waterbody can receive and still meet 

the applicable water quality standard and is referred to as the “loading capacity” (LC) of a 

waterbody. Because the loading capacity must not be exceeded by pollutant loads from all 

existing sources, plus the margin of safety and reserve capacity, it can be considered the 

maximum load. Hence, the loading capacity is often referred to as the Total Maximum Daily 

Load, or TMDL. A loading capacity, or TMDL, is calculated on each assessment unit (AU) for 
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each applicable temperature criteria in the TMDL project area. An AU is a partition (segment) of 

the state’s waterbodies (streams, river, lakes, estuaries, etc.) into manageable units. The 

Integrated Report makes assessment conclusions for each AU. 

Another key element of analysis is allocating portions of the loading capacity or TMDL to known 

sources. Allocations are quantified measures that assure water quality standards will be met 

and may distribute the pollutant loads between nonpoint and point sources. “Load allocations” 

are portions of the loading capacity that are attributed to: 1) nonpoint sources such as urban, 

agriculture, rural residential or forestry activities; and 2) natural background sources such as 

soils or wildlife. “Wasteload allocations” (WLAs) are portions of the total load that are allotted to 

point sources of pollution, such as permitted discharges from sewage treatment plants, 

industrial wastewater or stormwater. As noted above, allocations can also be reserved for future 

uses, termed “reserve capacity.”  

This general TMDL concept is represented by the following equation: 

TMDL = ∑Wasteload Allocations + ∑Load Allocations + Reserve Capacity + Margin of Safety 

Together, these elements establish the pollutant loads necessary to meet the applicable water 

quality standards for impaired pollutants and protect beneficial uses. 

1.3 TMDL administrative process and public 

participation  

Following completion of DEQ’s drafting process, including engagement of a rule advisory 

committee on the fiscal impact statement and aspects of the rule, this revised temperature 

TMDL for the John Day River Basin was adopted by EQC, by reference, into rule section OAR 

340-042-XXXX. Any subsequently amended or renumbered rules cited in this document are 

intended to apply. 

DEQ convened a rule advisory committee to provide input on drafts of the TMDL, WQMP, 

Technical Support Document (TSD) (DEQ, XXXXa and XXXXb), fiscal and economic impacts, 

and Environmental Justice and Racial Equity. The committee met on January 28, 2026, and 

May 20, 2026. The agency held one informational webinar about this TMDL. A public comment 

period was held from August XX through October XX, 2026. DEQ held a public hearing on 

MONTH DD, YEAR. DEQ considered all input received during these public participation 

opportunities and used input to guide the analyses and preparation of documents. DEQ 

developed a response to comments that is available online. EQC adopted the John Day River 

Basin TMDL and WQMP rule on MONTH DAY, YEAR. EPA approved the TMDL on MONTH 

DAY, YEAR. 

2 TMDL name and location 
Refer to [DATE] John Day River Basin TMDL rule (OAR …) for the location and impaired waters 

addressed by this TMDL.  
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2.1 Climate 

The John Day River Basin has a continental climate characterized by low winter and high 

summer temperatures, low average annual precipitation and dry summers. Rain, snowfall, and 

temperature regimes vary substantially across the Basin. Climate in the Basin ranges from sub-

humid in the upper Basin to semi-arid in the lower subbasin. The John Day River Basin portion 

of the Deschutes Umatilla Plateau experiences cold winters and hot summers, with moderate 

night temperatures. Most precipitation is discharged over the Coast Range and Cascade 

Mountains before reaching the Plateau. Physical features of the area create microclimates that 

deviate from the general pattern of warmer lower elevations and colder higher elevations. 

Eastern Oregon’s precipitation is highly influenced by elevation. 

According to PRISM normals of annual conditions over the past 30 years (1991-2020), the 

average annual precipitation in the John Day River Basin ranges from around 225 mm (9”) in 

the lower elevations of the basin to over 1,140 mm (45”) in the higher elevations of the Cascade 

Range (PRISM Climate Group, 2022) (Figure 2-1). The highest precipitation levels are typically 

seen during the winter months, between November and March. Several feet of snow 

accumulate in the mountains bordering the Basin to the east and south. In contrast, the summer 

months are generally drier, with July and August being the driest months of the year. Less than 

10% of the annual precipitation falls as rain during July and August, usually from sporadic 

thunderstorms.  

In terms of temperature, the PRISM normals show that the average annual maximum 

temperature in the John Day River Basin is around 14.7°C (58.5°F). However, temperatures can 

vary depending on elevation and the time of year. The average annual maximum temperatures 

in the John Day River Basin range from 6.57°C (43.8°F) to about 19.78°C (67.6°F) (Error! 

Reference source not found.). The summer months are typically warm, with average 

temperatures of up to 26°C (78.8°F) in July. The coolest winter months are December and 

January, with average temperatures of 3°C (37.4°F) in December. 
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Figure 2-1: PRISM 1991-2020 Normal Annual Precipitation in the John Day River Basin 

temperature TMDL project area (Data Source: PRISM Climate Group, 2022). 
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Figure 2-2: PRISM 1991-2020 Normal Annual Maximum Air Temperature in the John Day River 

Basin temperature TMDL project area (Data Source: PRISM Climate Group, 2022). 

 

2.2 Hydrology 

Most water in the John Day River Basin is derived from the upper watershed, primarily in the 

form of melting snow. Discharge from the free-flowing (no large-scale dams) John Day River is 

highly variable from peak to low flows. An unusually large stage-range is discussed in 

hydrological memos relating to mainstem morphologic and vegetation assessment (Fogg, 2007; 

Smith, 2006). 
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Flow data in the John Day River Basin is currently being collected from 18 stations located on 

the river and various tributaries. These and historic gages were used in calibrating the hydrology 

Basin-wide for TMDL development. However, the bulk of the TMDL analysis relied on the 

currently active gaging. 

These gages are at McDonald Ferry (mainstem river mile 21), Service Creek (mainstem river 

mile 157), Picture Gorge (mainstem river mile 205), City of John Day (mainstem river mile 253), 

Blue Mountain Hot Springs (mainstem river mile 275), City of Monument (North Fork river mile 

16), above Dayville (South Fork river mile 5), Ritter Hot Springs (Middle Fork river mile 15), and 

near Izee (South Fork river mile (river mile 34). Other streams currently being monitored 

include: Mountain Creek, Lone Rock Creek, Butte Creek, Murderer’s Creek, Deer Creek, 

Canyon Creek, Strawberry Creek, Camas Creek and Bridge Creek. 

The USGS-maintained gage at McDonald Ferry, Oregon (gage # 14048000), the oldest gage in 

the Basin, has been in operation since December 1904. The discharge measured at this station 

represents 7580 square miles, or approximately 96% of the entire Basin, providing Basin-scale 

hydrologic patterns. Long-term month-averages are plotted in Figure X. John Day River mean 

annual discharge ranges from a high of 4818 CFS-cubic feet per second (136 CMS-cubic 

meters per second) in 1984 to the low of 603 CFS (17 CMS) in 1934, as portrayed in Figure X. 

The River’s long-term mean annual discharge into the Columbia River is slightly more than 2000 

CFS (56.6 CMS). This information is from the Northwest Power and Conservation Council 

(NWPC, 2001) Subbasin Plan for the John Day River Basin. 

Peak stream flows in the John Day River usually occur from March through May while the 

seasonal low flows typically occur from August through October. The highest recorded 

discharge of the John Day River was 42,800 CFS (1210 CMS) on December 24, 1964, caused 

by warm rain melting large amounts of snow. The lowest recorded discharge from the McDonald 

Ferry station was zero for part of September 2, 1966, August 15 to September 16, 1973, and 

August 13, 14 and 19 to 25, 1977. Peak flow at the McDonald Ferry gaging station is typically 

over 100 times greater than the lowest flows of the same year. From year to year, peak flows 

can vary as much as 300 to 700% (CBRCD, 2005). This unusual stage range has implications 

for rates and pattern of riparian vegetation growth and recovery. 

Insert figure of mean monthly discharge from 1904 to 2002 at McDonald Ferry gage #14048000 

(see 2010 TMDL Figure 1.4-5) 

Insert figure of Mean annual flows in the John Day River Basin, McDonald Ferry gage #14048000 (see 

2010 TMDL Figure 1.4-6.) 

2.3 Intermittent streams 

An intermittent stream as defined by Nadeau (2015) is a channel that contains water for only 

part of the year, typically during winter and spring when the streambed may be below the water 

table or when snowmelt from surrounding uplands provides sustained flow. The channel may or 

may not be well defined. The flow may vary greatly with stormwater runoff. An intermittent 

stream may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. Intermittent streams contribute to maintenance of cold water in 
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downstream tributaries, even during periods when there is no surface flow (Ebersole et al., 

2015). 

The TMDL applies to intermittent streams for three primary reasons: 

1) To protect aquatic life that may reside in intermittent streams. Intermittent streams can 

be “dry” but continue to support aquatic life in residual pools that remain during the dry 

periods. Residuals pools are often fed by subsurface flow. There is at least one 

published study in Oregon documenting the presence of juvenile salmonids in these 

residual pools over the summer (May and Lee, 2004). The temperature water quality 

standards apply to residual pools and the aquatic life that use them. 

2) To protect downstream temperatures. Stream warming is cumulative and not contained 

to just human activities within the reaches that are impaired. Activities in upstream 

tributaries, including intermittent streams, can influence stream temperatures 

downstream. For this reason, the EQC has developed standards protecting cold water 

(PCW) that already meets the biological based criteria and may not be currently listed as 

impaired (see OAR 340-041-0028 (11)). In particular, intermittent streams are important 

for downstream temperatures because they can:  

a. Be flowing when temperature TMDLs apply. Streams classified as intermittent 

may only be “dry” in the summer or during low precipitation years. Temperature 

TMDLs apply to periods when downstream tributary temperatures exceed the 

applicable temperature standard. In the John Day River Basin the TMDL 

allocations apply May 1 – Oct 31 in most watersheds. Some watersheds require 

longer allocation periods (see Section 5). The TMDL allocation period includes 

months when intermittent streams may be flowing, such as in the spring or early 

fall when the spawning criterion apply. 

b. Become perennial or have longer periods of surface flow following timber 

harvest. Multiple studies have documented the increase to summer flow and 

annual water yield following a timber harvest (Hibbert, 1967; Rothacher, 1970; 

Harr et al., 1982; Keppeler and Ziemer, 1990; Bowling et al., 2000; Surfleet and 

Skaugset, 2013; Segura et al., 2020). Insufficient shade over these streams 

contributes to excessive solar loading, temperature increases, and may 

contribute to downstream warming. 

c. Be flowing subsurface because they are currently degraded. In Eastern Oregon 

there are examples of degraded intermittent streams becoming perennial after 

riparian restoration. Restoring the riparian vegetation will allow the system to 

aggrade, raising the water table and returning flow to the surface (Elmore and 

Beschta, 1987). 

3) As an implicit margin of safety to address the current inaccuracies associated with 

classification and mapping of intermittent streams, and their period of flow in relation to 

the period when TMDL allocations apply. There are multiple approaches used to identify 

and map stream flow permanence and duration. Some of the more recent methods used 

in Oregon (Nadeau, 2015; Jaeger et al., 2019) are improvements over previous 

methods; and the classifications included in past versions of the NHD. Fritz et al. (2013) 
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demonstrated that the flow permanence classifications included in the NHD only had 

about a 50% agreement with field-based observations. DEQ believes the current 

classifications are not accurate enough for reliable application and use for the TMDL.  

For these reasons the TMDL allocations apply to intermittent streams unless field-based data is 

assembled to document a stream does not contain residual pools and does not have surface 

flow during the entire period the TMDL applies. 

2.4 Land Use 

Evergreen forests, grassland/ herbaceous, and shrub/ scrub uses dominate land use in the 

John Day River Basin TMDL project area, which is summarized in Table 2-1 and Figure 2-4 

based on the 2016 National Land Cover Database (Dewitz and USGS, 2021).  

The largest land use category in the basin is Evergreen forest, accounting for 35.00% of the 

land and are mainly located toward the higher elevations. Grassland/ herbaceous accounts for 

about 32% of the land in the basin. Lastly, shrub/ scrub land accounts for just under 25% of the 

basin. Together these three land uses account for over 90% of the total basin area. Urban areas 

are not prominent, with less than 2% of the total area designated as developed (including low, 

medium and high intensity). There are seventeen incorporated cities in the basin, all with 

populations under 2000, making for a basin population estimate of 6,522 people (Population 

Research Center, 2025). 

Table 2-1: Summary of land uses in the John Day River Basin TMDL project area based on the 

2024 National Land Cover Database. 

2016 NLCD Land Cover Acres Percent of Total Area 

Evergreen Forest 1773027.642 35.00% 

Grassland/ Herbaceous 1629411.624 32.17% 

Shrub/ Scrub 1237101.438 24.42% 

Cultivated Crops 270611.562 5.34% 

Developed, Open Space 56771.172 1.12% 

Emergent Herbaceous Wetlands 41600.358 0.82% 

Developed, Low Intensity 32094.318 0.63% 

Pasture/ Hay 11201.454 0.22% 

Woody Wetlands 5891.658 0.12% 

Open Water 5323.782 0.11% 

Developed, Medium Intensity 1626.594 0.03% 

Barren Land (Rock/Sand/Clay) 504.162 0.01% 

Developed, High Intensity 115.662 <0.01% 

Mixed Forest 2.886 <0.01% 

Perennial Ice/Snow 1.776 <0.01% 
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Figure 2-3: Land uses in the John Day River Basin TMDL project area based on the 2024 National 

Land Cover Database.  

2.5 Land Ownership and Jurisdiction 

The John Day River Basin TMDL project area is a complex landscape with a variety of 

landowners and jurisdictions (Figure 2-4). Land ownership and jurisdiction was determined 

using the Designated Management Agency (DMA) Geographic Information System (GIS) data 
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described in Section 2.2 of the calibration report (TSD Appendix A). Land ownership within the 

subbasins includes state and federal agencies, as well as counties and municipalities. Oregon  

State and federal agencies own the majority of land in the basin, accounting for about 88% of 

the total basin. The agencies with the largest ownership are Department of Agriculture (ODA), 

which owns and manages about 46%, followed closely behind by the US Forest Service owns 

and manages about 32% of the land in the John Day River Basin.  

 

Figure 2-4: Land ownership and jurisdiction in the John Day River Basin temperature TMDL 

project area. 
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3 Pollutant identification 
Refer to DATE John Day River Basin TMDL rule (OAR ….) for the pollutants addressed by this 

TMDL. 

4 Temperature water quality 

standards and beneficial uses 
Refer to DATE John Day River Basin TMDL rule (OAR ….) for the applicable temperature 

criteria in the John Day River Basin.  

[Insert narrative to summarize how DEQ interpreted the narrative criteria into a numeric target.] 

4.1 Natural lakes 

The narrative natural lakes criterion at OAR 340-041-0028(6) states that natural lakes may not 

be warmed by more than 0.3°C (0.5°F) above the natural condition unless a greater increase 

would not reasonably be expected to adversely affect fish or other aquatic life. Absent a 

discharge or human modification that would reasonably be expected to increase temperature, 

DEQ will presume that the ambient temperature of a natural lake is the same as its natural 

thermal condition. Any lake that is not a reservoir (i.e. formed by the damming or diversion of 

rivers) is considered a natural lake and subject to the narrative criterion for natural lakes. This 

includes lakes that have been modified or enlarged and are now managed, as long as they were 

originally a natural lake. TSD Appendix [D] identifies the known lake AUs where the natural 

lakes criterion applies. 

For the purpose of applying the natural lakes criterion, ambient temperatures have the same 

meaning as defined in OAR 340-041-0002(2) where ambient means the temperature measured 

at a specific time and place. The selected location for measuring ambient temperature must be 

representative of the lake in the vicinity of the point being measured.  

This criterion specifies a total allowable warming of lake waters of 0.3°C from all anthropogenic 

sources, point and nonpoint, not an increase for each source independently. The amount of 

warming each source category is allowed is based on the assigned human use allowance in this 

TMDL.  

The Temperature IMD (DEQ, 2008a) outlines procedures to implement the narrative. DEQ 

incorporated the IMD recommendations with additional information to translate the natural lakes 

narrative into a numeric temperature target. The procedures summarized below will be used by 

DEQ to implement the natural lakes narrative criterion in the John Day River Basin temperature 

TMDL project area. 

1) DEQ will determine if ambient temperatures reflect the natural thermal condition. DEQ 

may require modeling or other analysis to estimate the natural condition lake 
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temperatures if human modifications have impacted or have potential to impact lake 

temperatures. DEQ will make this determination based on the best available information 

and professional judgment. Conclusions must be documented with the rationale 

explained. 

2) If ambient temperatures are determined to be the same as the natural thermal condition, 

the TMDL target temperatures will represent the 7DADM calculated from continuous 

temperature monitoring at one or more representative locations in the lake.  The 

sampling approach and number of monitoring locations may vary depending on the lake 

size, temperature variability, and stratification regime. Continuous temperature data 

should be collected for a minimum of one year during the critical period but may be 

extended for additional years depending on climatic conditions or other factors affecting 

lake temperatures during the monitoring period. For stratified lakes, monitoring is 

focused to the epilimnion. DEQ may require monitoring in deeper waters if appropriate. 

For example, if a point source discharges to waters below the epilimnion, or there is 

information showing the most temperature sensitive fish or other aquatic life reside in 

deeper waters. After continuous temperature monitoring is complete, ambient 7DADM 

temperatures may be characterized into monthly target values using the minimum 

ambient 7DADM measured for that month. These monthly 7DADM temperatures can be 

used in lieu of additional continuous temperature monitoring. The ambient 7DADM 

temperatures (based on continuous monitoring or monthly values), plus 0.3°C HUA 

represent the lake temperature targets to be used for calculation of the TMDL loading 

capacity and allocations. 

3) If modeling or other analysis is used to estimate the natural thermal condition, the 

natural condition temperatures will be characterized into monthly 7DADM temperature 

targets as described in item 2. 

4) Per OAR 340-041-0028(6), DEQ may allow an increase greater than 0.3°C above the 

natural condition if that increase is not expected to adversely affect fish or other aquatic 

life. The HUA assigned to anthropogenic sources in this TMDL do not exceed 0.3°C. 

Therefore, any increase above the natural condition temperatures shall be implemented 

so the target temperature plus 0.3°C HUA, is protective of fish or other aquatic life. The 

source requesting an increase must demonstrate to DEQ’s satisfaction that the greater 

increase would not reasonably be expected to adversely affect fish or other aquatic life. 

DEQ will base its determination on the best available information and professional 

judgment.  DEQ will consult a biologist or other expert(s) on the lake in question from 

other agencies or academic institutions, if available. Pertinent information may include 

the current ambient lake temperature, the resident species of the lake and their thermal 

requirements, lake characteristics (i.e. size, productivity, stratification, etc.) and whether 

the lake has been altered or impacted by human activity in the past, and the magnitude, 

duration and frequency of the proposed temperature increase. 

4.2 Cold water refugia narrative 

Waters designated as a salmon and steelhead migration corridor (see TMDL Section 4.4) must 

have cold water refugia that are sufficiently distributed so as to allow salmon and steelhead 
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migration without significant adverse effects from higher water temperatures elsewhere in the 

water body. The narrative provision supplements the numeric criterion of 20°C to protect 

migrating populations of salmon and steelhead. 

Migration corridors are often river channels that are too wide for effective vegetation shading 

and groundwater inflow to maintain cooler temperatures, although these factors can be 

important to maintaining cold refuges in these rivers. The narrative criteria directs that sufficient 

cold-water refuge be available within the warmer waters of migration corridors. As the 

temperature of corridors approach 20°C, the role of cold ware refugia is expected to enable fish 

to migrate upstream and downstream without impairment.  

Cold water refugia is defined in OAR 340-041-0002(10) to mean those portions of a water body 

where or times during the diel temperature cycle when the water temperature is at least 2°C 

colder than the daily maximum temperature of the adjacent well-mixed flow of the water body. 

The cold water refugia narrative is applicable to the John Day River from the mouth of the John 

Day River, upstream to river mile 185, at the confluence of the North Fork John Day River and 

John Day River.  

There are several types of cold water refugia. Tributary streams that are colder than the river 

they flow into provide cold water refuges for migrating fish in the confluence area of the 

tributary. These areas are called plume cold water refuges. Fish can enter these plumes and the 

lower portions of colder tributaries to minimize their heat exposure during warm periods. Cold 

water refuges can also be formed by cold inflowing groundwater. This type of cold water refugia 

includes river flow that submerges into the substrate and then re-emerges as colder water, often 

termed hyporheic flow (Torgersen. et al. 2012). Another type is the temperature difference 

between day and nighttime temperatures in the mainstem John Day River. River temperatures 

have a daily diurnal pattern, with warmer temperatures occurring during the day usually around 

midafternoon. The coolest temperatures occur at night, often right before sun rise. The cooler 

nighttime temperatures are due to the absences of solar radiation flux at night. These cooler 

nighttime temperatures can serve as diurnal cold water refugia. 

DEQ evaluated the potential for tributaries of the John Day River to serve as cold plume water 

refugia as well as diurnal cold water refugia. 

To evaluate diurnal cold water refugia, John Day River daily maximum and daily minimums 

were compared for each day when the daily maximum temperature is 20oC or warmer. The 

model calibration temperatures were used for this analysis as it provides a complete temporal 

and spatial characterization of temperatures in the Lower John Day. The river was divided into 

10-kilometer segments to show sufficient distribution in the John Day River. Across all 

segments, the median difference between John Day River daily maximums and daily minimums 

are greater than 2°C. In many reaches, the 2°C minimum fell below the lower quartile, which 

indicates that at least 75% of observations exceeded this value. The median temperature 

differences generally ranged from approximately 3 to 5°C, with the largest values occurring 

between model kilometers 140–130. The full distribution of temperatures is shown in the 

boxplots in Figure 4-1. Based on these results the nighttime temperatures (greater than or 

equal to 2°C difference) are sufficiently distributed (10km) in the John Day River and therefore 

serves as diurnal cool water refuge. 
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Figure 4-1: Boxplots showing distribution of temperature differences between the John Day River 

daily maximum and daily minimum during periods when the daily maximum >= 20°C. 

 

A tributary analysis was also performed to evaluate tributaries as cold plume water refugia. A 

tributary was determined to be a cold water refuge if the August mean temperature of the 

tributary inflow is at least 2°C cooler than the August mean of the John Day River.  

DEQ determined two tiers of cold plume water refugia, which have been summarized in Table 

4-1. Tier 2 cold plume water refugia applies when tributary temperatures are greater than or 

equal to 2°C colder than John Day River. For tier 1, the 2°C threshold applies, and August mean 

flow for the tributary is greater than or equal to 7 cfs. The flow threshold is consistent with the 

approach used in the Columbia River where EPA used 7-10 cfs as the minimum August mean 
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tributary flow needed to form a cold water plume (EPA, 2021). Based on the criteria, 150 of 153 

of the tributaries identified in the NorWeST database meet the tier 2 cold plume water refugia 

criterion, and 2 of 153 tributaries meet the tier 1 cold plume water refugia criterion (Figure 4-2). 

The two tributaries that meet the Tier 1 criterion are Bridge Creek and Thirtymile Creek. 

Table 4-1: Screening criteria for cold plume water refugia. 

Tier Cold plume water refugia 

screening criteria 

Tributaries Meeting Screen / 

Total Tributaries 

Tier 2 Tributary temperature >= 2°C colder 

than John Day River 

150/153 

Tier 1 Tier 2 and tributary mean August flow 

>= 7 cfs 

2/153 

 

 

Figure 4-2: Map of NorWeST streams and identified cold plume water refugia.  
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5 Seasonal variation and critical 

period for temperature 
DEQ reviewed available temperature data to determine seasonal temperature variation and the 

critical period. The critical period is based on the frequency and period when 7DADM stream 

temperatures exceed the applicable temperature criteria. Table 5-1 summarizes the water 

temperature monitoring data used to designate critical periods. 

Figure 5-1 through Figure 5-35 show boxplots of the seasonal variation of 7DADM 

temperatures and the period of exceedance at select monitoring locations identified as having 

Category 5 temperature impairments on the 2022 Integrated Report. When multiple monitoring 

sites were available, the sites with multiple years of data were selected. Temperature data were 

grouped by the first and second half of each month. The month was split on the 15th with the first 

group including all results measured on the 1st through the 14th day and the second group 

including all results measured on the 15th through the end of the month. The boxplots are Tukey 

style boxplots with the middle line representing the median and ends of the box representing the 

temperature range between the first and third quartiles (25th – 75th percentile). The whiskers 

extend to values no further than 1.5 times the interquartile 7DADM temperature range (i.e., 1.5 

times the difference between 25th and 75th percentiles). The points represent individual 7DADM 

temperature values beyond 1.5 times the interquartile range. The dashed line corresponds to 

the applicable temperature criteria. The shaded yellow area identifies the period when any 

7DADM temperature exceeded the applicable temperature criteria.  

The plots show that maximum stream temperatures typically occur in July or August. This period 

usually coincides with the lowest annual stream flows, maximum solar radiation fluxes, and 

warmest ambient air temperature conditions. The warmest median 7DADM temperatures were 

observed in...  

The period and frequency of temperature criteria exceedance varies based on monitoring 

location. Monitoring locations in the Lower John Day Subbasin had the longest periods of 

exceedance. At Pine Creek near Clarno, 7DADM temperatures exceeded the applicable criteria 

approximately February 15 through August 31 (Figure 5-1). Exceedances occurred 

approximately March 15 through October 15 in Bridge Creek above Coyote Canyon near 

Mitchell, Oregon (Figure 5-2).  

DEQ uses the critical period to determine when allocations apply. In setting the allocation 

period, DEQ relied upon monitoring sites with the longest period of exceedance. When 

downstream monitoring sites have longer exceedance periods relative to upstream waters, the 

longer period is used as the critical period for upstream waterbodies when the downstream 

waterbodies were not modeled; or if the model shows thermal loads to upstream waterbodies 

contribute to temperature criteria exceedances in downstream waterbodies. For example, 

INSERT EXAMPLE. This ensures warming of upstream waters does not contribute to 

downstream exceedances.  

The frequency of exceedance was also considered. If any individual 7DADM temperature 

values within 1.5 times the interquartile range exceeded the criterion (shown as the upper 
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whisker on the boxplots), that period was included in the critical period. These 7DADM values 

represent approximately 98% or more of all observations in that 15-day period.  

The critical periods for waterbodies in the John Day River Subbasins are presented in Table 5-2 

to Table 5-5. Allocations presented in the TMDL apply during these periods.  
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Table 5-1: Water temperature monitoring locations and periods used to determine seasonal 

temperature variation and critical periods for the John Day River Basin. 

Monitoring 

Location ID 
Monitoring Location Monitoring Period 

Number of 

7DADM values 

14046890 Pine Creek near Clarno, OR 01/22/04 - 06/27/22 6562 

14046778 
Bridge Creek above Coyote Canyon near 

Mitchell, OR 
08/24/06 - 12/07/22 4752 

MNF-096 Big Creek 1_WT 07/15/13 - 09/28/15 163 

MNF-017 Camp Creek at mouth 112819a_LTWT 06/16/04 - 06/22/20 807 

14043840 
MF John Day River above Camp Creek, near 

Galena, OR 
10/06/16 - 12/05/22 2226 

MNF-251 Vinegar Creek Lower 113520a_LTWT 06/16/04 - 10/26/05 269 

UmatNF-022 IndianFB_LTWT 04/18/04 - 11/02/19 3676 

UmatNF-068 Wall2AtFB_LTWT 05/13/04 - 09/15/10 1314 

UmatNF-070 Wlsn4AWL_LTWT 05/13/04 - 10/09/18 2506 

UmatNF-035 LWall2Sk_LTWT 05/20/04 - 10/06/14 1889 

UmatNF-036 LWallBac_LTWT 06/10/14 - 11/02/19 1199 

UmatNF-062 Skookum2_LTWT 05/20/04 - 10/06/14 1480 

UmatNF-064 Swale3Sk_LTWT 06/24/04 - 07/17/18 2337 

UmatNF-014 Ditch2Cr_LTWT 06/25/04 - 09/25/18 2532 

UmatNF-082 Cable@MT_LTWT 05/12/04 - 10/17/06 360 

UmatNF-008 CamasAtMT_LTWT 06/23/04 - 10/17/19 2606 

UmatNF-083 CamsALan_LTWT 05/12/04 - 10/02/06 345 

UmatNF-020 HidaSpgs_LTWT 06/23/04 - 10/24/19 2875 

UmatNF-089 Lane@MT_LTWT 06/10/05 - 10/02/06 210 

UmatNF-040 MdwbrAtMT_LTWT 05/20/04 - 10/22/19 2772 

UmatNF-066 TXBarAtMT_LTWT 05/21/04 - 10/21/10 1115 

UmatNF-074 BigCr@MT_LTWT 07/02/04 - 10/11/06 277 

UmatNF-039 MdwbFkgs_LTWT 06/29/05 - 10/22/19 2091 

UmatNF-095 NFJDaBig_LTWT 07/02/04 - 09/18/06 254 

UmatNF-009 ClearFB_LTWT 08/03/04 - 10/26/10 701 

UmatNF-086 GrnitAtMT_LTWT 07/07/04 - 09/25/06 294 

UmatNF-096 NFJDaGrn_LTWT 07/07/04 - 09/25/06 294 

WWNF-143 NFJD.94G.1_LTWT 07/02/03 - 10/16/16 435 

28453-ORDEQ John Day River - Goose Rock 07/30/99 - 09/26/00 170 

24479-ORDEQ 
Rock Creek at mouth (tributary to John Day 

River) 
05/30/00 - 09/19/04 159 

MNF-054 Murderers Creek 152811a_LTWT 06/05/04 - 10/14/10 483 

26556-ORDEQ Fields Creek 06/22/00 - 10/01/01 210 
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Monitoring 

Location ID 
Monitoring Location Monitoring Period 

Number of 

7DADM values 

MNF-018 
Canyon Creek boundary BMRD 

153234a_LTWT 
06/05/04 - 11/06/08 459 

MNF-032 East Fork Canyon Creek 153216a_LTWT 07/01/07 - 11/06/08 241 

MNF-040 John Day River_LTWT 07/03/04 - 09/29/19 1825 

 

 

Table 5-2: Designated critical periods for waters in the Upper John Day Subbasin (17070201). 

Subbasin Watershed or Waterbody Name Critical Period 

Upper John Day Subbasin 

17070201 

All waters May 1 – October 31 

 

Table 5-3: Designated critical periods for waters in the North Fork John Day Subbasin (17070202). 

Subbasin Watershed or Waterbody Name Critical Period 

North Fork John Day Subbasin All waters, except those noted May 1 – October 31 

North Fork John Day Subbasin Wall Creek Watershed 

(1707020208) 

April 15 - October 31 

 

Table 5-4: Designated critical periods for waters in the Middle Fork John Day Subbasin 

(17070203). 

Subbasin Watershed or Waterbody Name Critical Period 

Middle Fork John Day Subbasin All waters, except those noted July 1 - October 31 

Middle Fork John Day Subbasin Camp Creek-Middle Fork John Day 

River Watershed (1707020302) 

Bridge Creek-Middle Fork John Day 

River watershed (1707020301) 

March 1 - October 31 

 

Table 5-5: Designated critical periods for waters in the Lower John Day Subbasin (17070204). 

Subbasin Watershed or Waterbody Name Critical Period 

Lower John Day Subbasin All waters, except those noted March 15 – October 15 

Lower John Day Subbasin Lower Pine Creek Subwatersheds 

(170702040408) 

Upper Pine Creek Subwatersheds 

(170702040407) 

February 1 - October 31 
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5.1 Lower John Day Subbasin seasonal variation 

 

Figure 5-1: Seasonal variation at the Pine Creek near Clarno temperature monitoring site in the 

Lower John Day Subbasin. 

 

Figure 5-2: Seasonal variation at the Bridge Creek above Coyote Canyon near Mitchell 

temperature monitoring site in the Lower John Day Subbasin. 
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5.2 Middle Fork John Day Subbasin seasonal 

variation 

 

Figure 5-3: Seasonal variation at the Big Creek temperature monitoring site in the Middle Fork 

John Day Subbasin. 

 

 

Figure 5-4: Seasonal variation at the Camp Creek at its mouth temperature monitoring site in the 

Middle Fork John Day Subbasin. 
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Figure 5-5: Seasonal variation at the Middle Fork John Day River above Camp Creek near Galena 

temperature monitoring site in the Middle Fork John Day Subbasin. 

 

 

Figure 5-6: Seasonal variation at the Lower Vinegar Creek temperature monitoring site in the 

Middle Fork John Day Subbasin.  
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5.3 North Fork John Day Subbasin seasonal 

variation 

 

Figure 5-7: Seasonal variation at the Indian Creek temperature monitoring site in the North Fork 

John Day Subbasin. 
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Figure 5-8: Seasonal variation at the Big Wall Creek temperature monitoring site in the North Fork 

John Day Subbasin. 

 

 

 

Figure 5-9: Seasonal variation at the Wilson Creek temperature monitoring site in the North Fork 

John Day Subbasin. 
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Figure 5-10: Seasonal variation at the Little Wall Creek near Skookum Creek temperature 

monitoring site in the North Fork John Day Subbasin. 

 

 

Figure 5-11: Seasonal variation at the Little Wall Creek near Bacon Creek temperature monitoring 

site in the North Fork John Day Subbasin. 
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Figure 5-12: Seasonal variation at the Skookum Creek temperature monitoring site in the North 

Fork John Day Subbasin 

 

 

Figure 5-13: Seasonal variation at the Swale Creek temperature monitoring site in the North Fork 

John Day Subbasin. 

 



 

 

TMDL for the John Day River Basin, Technical Support Document   27 

 

Figure 5-14: Seasonal variation at the Ditch Creek temperature monitoring site in the North Fork 

John Day Subbasin. 

 

 

Figure 5-15: Seasonal variation at the Cable Creek at mouth temperature monitoring site in the 

North Fork John Day Subbasin. 
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Figure 5-16: Seasonal variation at the Camas Creek at mouth temperature monitoring site in the 

North Fork John Day Subbasin. 

 

 

Figure 5-17: Seasonal variation at the Camas Creek upstream of its confluence with Lane Creek 

temperature monitoring site in the North Fork John Day Subbasin. 
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Figure 5-18: Seasonal variation at the Hidaway Creek temperature monitoring site in the North 

Fork John Day Subbasin. 

 

 

Figure 5-19: Seasonal variation at the Lane Creek temperature monitoring site in the North Fork 

John Day Subbasin. 
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Figure 5-20: Seasonal variation at the West Fork Meadow Brook temperature monitoring site in the 

North Fork John Day Subbasin. 

 

 

Figure 5-21: Seasonal variation at the Texas Bar Creek temperature monitoring site in the North 

Fork John Day Subbasin. 
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Figure 5-22: Seasonal variation at the Big Creek at mouth temperature monitoring site in the North 

Fork John Day Subbasin. 

 

 

Figure 5-23: Seasonal variation at the Meadow Creek temperature monitoring site in the North 

Fork John Day Subbasin. 
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Figure 5-24: Seasonal variation at the North Fork John Day River upstream of Big Creek 

temperature monitoring site in the North Fork John Day Subbasin. 

 

 

Figure 5-25: Seasonal variation at the Clear Creek temperature monitoring site in the North Fork 

John Day Subbasin. 
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Figure 5-26: Seasonal variation at the Lake Creek temperature monitoring site in the North Fork 

John Day Subbasin. 

 

Figure 5-27: Seasonal variation at the North Fork John Day River at it confluence with Lake 

Creek/Granite Creek temperature monitoring site in the North Fork John Day Subbasin. 
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Figure 5-28: Seasonal variation at the North Fork John Day River upstream of Onion Creek 

temperature monitoring site in the North Fork John Day Subbasin. 

5.4 Upper John Day Subbasin seasonal variation 

 

Figure 5-29: Seasonal variation at the John Day River upstream of Goose Rock temperature 

monitoring site in the Upper John Day Subbasin. 
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Figure 5-30: Seasonal variation at the Rock Creek at mouth temperature monitoring site in the 

Upper John Day Subbasin. 

 

Figure 5-31: Seasonal variation at the Murderers Creek temperature monitoring site in the Upper 

John Day Subbasin. 
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Figure 5-32: Seasonal variation at the Fields Creek temperature monitoring site in the Upper John 

Day Subbasin. 

 

 

Figure 5-33: Seasonal variation at the Canyon Creek temperature monitoring site in the Upper 

John Day Subbasin. 
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Figure 5-34: Seasonal variation at the East Fork Canyon Creek temperature monitoring site in the 

Upper John Day Subbasin. 

 

 

Figure 5-35: Seasonal variation at the John Day River upstream of Rail Creek and Roberts Creek 

temperature monitoring site in the Upper John Day Subbasin. 
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6 Temperature water quality data 

evaluation and analyses 
A critical TMDL element is water quality data evaluation and analysis to the extent that existing 

data allow. To understand the water quality impairment, assess potential pollutant sources, and 

evaluate the ability of various management scenarios in achieving the TMDL and applicable 

temperature water quality standards, the analysis requires a predictive component. DEQ uses 

models to evaluate potential stream warming sources and, to the extent existing data allow, 

their current and TMDL allocation pollutant loads (Figure 6-1). Heat Source was used in this 

effort and is described in Appendices A and B of this document.  
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Figure 6-1: Overview of TMDL project area and temperature model extents. 

6.1 The 7Q10 low-flow statistic 

The “7Q10” is a summary low-flow statistic equal to the lowest seven-day average flow that 

occurs once every ten years (on average). For the John Day River Basin temperature TMDL, 

estimated 7Q10s were used to calculate numeric loading capacities and allocations. DEQ 

calculated annual 7Q10s for temperature-impaired assessment units (AUs) in the John Day 

River Basin, and for the receiving waterbodies that have NPDES permitted discharges with a 

WLA. 

The 7Q10 estimates were based on the following approaches: 
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1) If sufficient daily mean flow data from USGS or OWRD gaging stations were available 

for a given waterbody, 7Q10 estimates were calculated using these data. Available flow 

data were retrieved for up to a 30-year period (typically January 1, 1991 to December 

31, 2023). DEQ relied on quality control protocols implemented by USGS and OWRD. 

Only data with a result status of “Approved” (USGS) or “Published” (OWRD) were 

included in 7Q10 calculations. 7Q10s were calculated by the method of EPA’s DFLOW 

program (Rossman, 1990), which computes extreme design flows using the log-Pearson 

Type III probability distribution. A minimum of 10 years of flow data were used with some 

exceptions. For some ungaged reaches, it was possible to estimate the daily mean flow 

using nearby gages located upstream, downstream, or on tributaries. The daily mean 

flows at the ungaged reach were estimated by summing or subtracting the daily mean 

flows from the gaged locations as appropriate. For example, the daily mean flow on a 

mainstem river downstream of a major tributary is not gaged but can be estimated by 

summing the daily mean flow from a gage on the tributary and a gage on the mainstem 

river upstream of the major tributary. Flow records needed to be available from all gages 

on the same day, otherwise the flow rate on that day was recorded as missing. Daily 

mean flows for the ungaged reach were calculated first, prior to the 7Q10 calculation 

using DFLOW. 

2) If insufficient daily mean flow data from USGS and OWRD stream flow gaging stations 

were available, the web-based tool StreamStats (USGS, 2019) was used to estimate 

7Q10s. The 7Q10s are reported with the same level of significant figures as the values 

calculated using the gage method, except for values equal to or greater than 1000 cfs, 

which are reported to three significant figures. Details of StreamStats are described 

below. 

StreamStats version 4 is a web-based GIS application developed by the USGS. StreamStats 

has a map-based interface that allows the user to determine drainage area delineations, basin 

characteristics, and estimates of stream flow statistics for user-selected locations along 

available streams. The program also provides users with access to stream monitoring data by 

selecting USGS data-collection stations in the map application and providing access to flow 

statistics and other information for the stations. StreamStats provides estimates of various 

stream flow statistics for user-selected sites by solving site-specific regression equations. The 

regression equations were developed through a process, known as regionalization, which 

involves use of regression analysis to relate stream flow statistics computed for a group of 

selected stream gages (usually within a state) to basin characteristics measured for the stream 

gages. Basin characteristics are used to obtain estimates of the stream flow statistics for 

ungaged sites. 

StreamStats regression equations for Oregon were developed by Cooper (2005) and Risley et 

al. (2008). These equations were based on basin characteristics and flow statistics (e.g., 

historical percentile flow-exceedance values and annual and monthly 7Q10). Flow statistics 

were computed at 466 gaging stations across Oregon and proximal out-of-state areas. This 

study area was divided into 10 regions based on ecological, topographic, geologic, hydrologic, 

and climatic criteria. StreamStats includes 910 annual and monthly regression equations to 

estimate 7Q10s for ungaged stream sites in the 10 aforementioned regions. These equations 

https://streamstats.usgs.gov/ss/
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were developed for unregulated streams (without major dams, constructed reservoirs, 

catchment development, or significant diversions/withdrawals). If the equations are applied to 

ungaged streams subject to such influences, the resultant estimates may require adjustment to 

approximate actual flows. 

The StreamStats user selects a stream location of interest and the program estimates the 

associated drainage area and summary flow statistics. For this TMDL, DEQ’s procedure 

specified that selected stream locations should be the most downstream location on each 

stream for which DEQ required flow estimates; the exception was if DEQ required 7Q10 

estimates for NPDES permitted point source receiving waters, in which case the selected 

stream location was immediately upstream of the point source outfall. StreamStats also 

estimates basin characteristics for the selected catchment, including drainage area, mean 

annual precipitation, mean slope, and climatic characteristics (Cooper, 2005; Risley et al., 

2008). If estimates are outside suggested parameter ranges, the warning message 

“extrapolated with uncertainty” appears in the StreamStats report. 
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Table 6-1: The 7Q10 low-flow estimates for modeled temperature-impaired rivers in the John Day River Basin. 

AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

Battle Creek OR_SR_1707020111_05_101556 0 StreamStats 44.491, -119.579 
 

Bear Creek OR_SR_1707020106_05_101534 0.595 StreamStats 44.442, -118.777 
 

HUC12 Name: Upper Beech 

Creek 

OR_WS_170702010801_05_102055 0 StreamStats 44.533, -119.040 
 

HUC12 Name: Upper Beech 

Creek 

OR_WS_170702010801_05_102055 0 StreamStats 44.537, -119.044 
 

Beech Creek OR_SR_1707020108_05_101540 1.31 StreamStats 44.412, -119.116 
 

HUC12 Name: Upper Canyon 

Creek 

OR_WS_170702010701_05_102051 1.14 StreamStats 44.212, -118.846 
 

Canyon Meadows Lake OR_LK_1707020107_05_100025 0.677 StreamStats 44.237, -118.779 
 

East Fork Canyon Creek OR_SR_1707020107_05_101539 2.06 StreamStats 44.246; -118.912 
 

Canyon Creek OR_SR_1707020107_05_101538 3.03 StreamStats 44.245, -118.912 
 

Canyon Creek OR_SR_1707020107_05_101537 5.87 StreamStats 44.422, -118.959 
 

HUC12 Name: Cottonwood 

Creek 

OR_WS_170702011102_05_102072 0.886 StreamStats 44.447; -119.643 
 

Cottonwood Creek OR_SR_1707020111_05_101558 0.313 StreamStats 44.507, -119.609 
 

HUC12 Name: Dads Creek-

John Day River 

OR_WS_170702010505_05_102042 0 StreamStats 44.454, -118.672 
 

HUC12 Name: Dads Creek-

John Day River 

OR_WS_170702010505_05_102042 0 StreamStats 44.446, -118.634 
 

HUC12 Name: Upper Deer 

Creek 

OR_WS_170702010205_05_102025 0.869 StreamStats 44.206, -119.380 
 

HUC12 Name: Upper Deer 

Creek 

OR_WS_170702010205_05_102025 0 StreamStats 44.184, -119.334 
 

HUC12 Name: Lower Deer 

Creek 

OR_WS_170702010206_05_102026 3.37 StreamStats 44.192, -119.526 
 

HUC12 Name: Dog Creek-John 

Day River 

OR_WS_170702010608_05_102050 0 StreamStats 44.418, -118.902 1993-10-01 ~ 

2023-09-30 

HUC12 Name: East Fork Beech 

Creek 

OR_WS_170702010802_05_102056 0 StreamStats 44.528, -118.909 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: East Fork Beech 

Creek 

OR_WS_170702010802_05_102056 0 StreamStats 44.515, -118.975 
 

Fields Creek OR_SR_1707020110_05_101550 1.15 StreamStats 44.436, -119.293 
 

HUC12 Name: Utley Creek OR_WS_170702010104_05_102018 0 StreamStats 44.018, -119.371 
 

HUC12 Name: Lonesome Creek OR_WS_170702010101_05_102015 0 StreamStats 44.032, -119.266 
 

HUC12 Name: Grub Creek OR_WS_170702010607_05_102049 0 StreamStats 44.468, -118.890 
 

Grub Creek OR_SR_1707020106_05_101531 0 StreamStats 44.430, -118.858 
 

Indian Creek OR_SR_1707020106_05_101532 1.94 StreamStats 44.442, -118.799 
 

HUC12 Name: Headwaters 

John Day River 

OR_WS_170702010501_05_102038 16.8 USGS/OWRD: 

14036860 

44.348, -118.575 1996-10-01 ~ 

2023-09-30 

HUC12 Name: Headwaters 

John Day River 

OR_WS_170702010501_05_102038 6.2 USGS/OWRD: 

14036860 x 

StreamStats 

drainage ratio 

44.349, -118.574 1996-10-01 ~ 

2023-09-30 

John Day River OR_SR_1707020111_05_102568 25.9 StreamStats 44.528, -119.632 1993-10-01 ~ 

2014-09-30 

John Day River OR_SR_1707020114_05_102609 23.4 StreamStats 44.754, -119.639 1993-10-01 ~ 

2023-09-30 

HUC12 Name: Dog Creek-John 

Day River 

OR_WS_170702010608_05_102050 0 StreamStats 44.417, -118.916 
 

HUC12 Name: Headwaters 

Murderers Creek 

OR_WS_170702010301_05_102028 0.575 StreamStats 44.266, -119.288 
 

HUC12 Name: Headwaters 

Murderers Creek 

OR_WS_170702010301_05_102028 1.53 StreamStats 44.267, -119.288 
 

Murderers Creek OR_SR_1707020103_05_101525 4.06 StreamStats 44.278, -119.424 
 

Murderers Creek OR_SR_1707020103_05_101526 3.2 StreamStats 44.315, -119.539 1994-01-12 ~ 

2012-09-30 

Pine Creek OR_SR_1707020102_05_101521 0 StreamStats 44.097, -119.500 
 

HUC12 Name: Castle Creek-

John Day River 

OR_WS_170702010606_05_102048 0.823 StreamStats 44.402, -118.815 
 

HUC12 Name: Reynolds Creek OR_WS_170702010503_05_102040 4.71 StreamStats 44.414,  -118.595 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

Rock Creek OR_SR_1707020113_05_101564 1.67 StreamStats 44.528, -119.634 
 

Lower Mountain Creek OR_SR_1707020112_05_101560 0.526 StreamStats 44.522, -119.716 
 

Mountain Creek OR_SR_1707020112_05_101561 0.03 USGS/OWRD: 

14040600 

44.557, -119.863 1993-10-01 ~ 

2011-09-30 

HUC12 Name: Upper Mountain 

Creek 

OR_WS_170702011201_05_102074 0.0117 StreamStats 44.522, -120.054 
 

HUC12 Name: Headwaters 

South Fork John Day River 

OR_WS_170702010102_05_102016 0 StreamStats 44.001, -119.305 
 

South Fork John Day River OR_SR_1707020101_05_101516 2 StreamStats 44.032, -119.348 
 

South Fork John Day River OR_SR_1707020102_05_101519 5.59 StreamStats 44.191, -119.527 1993-10-15 ~ 

2015-09-30 

HUC12 Name: Strawberry 

Creek-John Day River 

OR_WS_170702010601_05_102043 1.2 USGS/OWRD: 

14037500 

44.342, -118.657 1993-10-01 ~ 

2015-09-30 

HUC12 Name: Strawberry 

Creek-John Day River 

OR_WS_170702010601_05_102043 0 StreamStats 
  

HUC12 Name: Sunflower Creek OR_WS_170702010204_05_102024 0.758 StreamStats 44.177, -119.523 
 

HUC12 Name: Sunflower Creek OR_WS_170702010204_05_102024 0 StreamStats 44.182, -119.582 
 

HUC12 Name: Sunflower Creek OR_WS_170702010204_05_102024 0 StreamStats 44.171, -119.548 
 

HUC12 Name: Strawberry 

Creek-John Day River 

OR_WS_170702010601_05_102043 1.16 StreamStats 
  

HUC12 Name: Beaver Creek OR_WS_170702020203_05_102094 3.03 StreamStats 44.780, -118.456 
 

HUC12 Name: Beaver Creek OR_WS_170702020203_05_102094 0.22 StreamStats 44.764, -118.426 
 

HUC12 Name: Beaver Creek OR_WS_170702020203_05_102094 1.69 StreamStats 44.774, -118.451 
 

HUC12 Name: Big Creek OR_WS_170702020303_05_102099 0.652 StreamStats 45.012, -118.605 
 

Big Creek OR_SR_1707020203_05_101577 3.1 StreamStats 44.981, -118.641 
 

Meadow Creek OR_SR_1707020203_05_101578 5.77 StreamStats 44.980, -118.639 
 

Big Creek OR_SR_1707020203_05_101573 10.2 StreamStats 44.961, -118.682 
 

HUC12 Name: Bull Run Creek OR_WS_170702020202_05_102093 2.57 StreamStats 44.808, -118.425 
 

HUC12 Name: Bull Run Creek OR_WS_170702020202_05_102093 0 StreamStats 44.788, -118.375 
 

HUC12 Name: Bull Run Creek OR_WS_170702020202_05_102093 0.372 StreamStats 44.780, -118.347 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Dry Camas 

Creek-Camas Creek 

OR_WS_170702020501_05_102107 0 StreamStats 45.164, -118.643 
 

HUC12 Name: Dry Camas 

Creek-Camas Creek 

OR_WS_170702020501_05_102107 0 StreamStats 45.177, -118.626 
 

Camas Creek OR_SR_1707020205_05_101584 1.73 StreamStats 45.189, -118.764 
 

HUC12 Name: Bowman Creek-

Camas Creek 

OR_WS_170702020502_05_102108 0.0705 StreamStats 45.163, -118.644 
 

HUC12 Name: Bowman Creek-

Camas Creek 

OR_WS_170702020502_05_102108 0 StreamStats 45.170, -118.696 
 

HUC12 Name: Bowman Creek-

Camas Creek 

OR_WS_170702020502_05_102108 0 StreamStats 45.184, -118.754 
 

Camas Creek OR_SR_1707020205_05_101581 1.5 USGS/OWRD: 

14042500 

45.158, -118.841 1993-10-01 ~ 

2014-09-30 

HUC12 Name: Cable Creek OR_WS_170702020504_05_102110 1.46 StreamStats 45.082, -118.758 
 

HUC12 Name: Cable Creek OR_WS_170702020504_05_102110 0.993 StreamStats 45.082, -118.759 
 

Cable Creek OR_SR_1707020205_05_101582 1.86 StreamStats 45.157, -118.842 
 

Hidaway Creek OR_SR_1707020205_05_101583 1.62 StreamStats 45.166, -118.791 
 

HUC12 Name: Lane Creek-

Camas Creek 

OR_WS_170702020505_05_102111 0 StreamStats 45.204, -118.762 
 

Lane Creek OR_SR_1707020205_05_101580 0.282 StreamStats 45.190, -118.765 
 

Camas Creek OR_SR_1707020206_05_101587 4.24 StreamStats 45.132, -118.960 
 

HUC12 Name: Upper Owens 

Creek 

OR_WS_170702020602_05_102113 0 StreamStats 45.204, -118.841 
 

Owens Creek OR_SR_1707020206_05_101591 0 StreamStats 45.170, -118.936 
 

Owens Creek OR_SR_1707020206_05_101586 0.166 StreamStats 45.133, -118.960 
 

Camas Creek OR_SR_1707020206_05_101588 7.25 StreamStats 45.011, -118.995 
 

HUC12 Name: Bridge Creek OR_WS_170702020608_05_102119 0 StreamStats 45.057, -118.968 
 

HUC12 Name: Upper Fivemile 

Creek 

OR_WS_170702020604_05_102115 0 StreamStats 45.131, -119.107 
 

Fivemile Creek OR_SR_1707020206_05_101590 2.94 StreamStats 45.073, -118.987 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Clear Creek OR_WS_170702020204_05_102095 6.5 StreamStats 44.779, -118.456 
 

HUC12 Name: Clear Creek OR_WS_170702020204_05_102095 0.841 StreamStats 44.763, -118.497 
 

HUC12 Name: Clear Creek OR_WS_170702020204_05_102095 0.265 StreamStats 44.774, -118.491 
 

Clear Creek OR_SR_1707020202_05_101571 11.2 StreamStats 44.821, -118.451 
 

HUC12 Name: Crane Creek-

North Fork John Day River 

OR_WS_170702020105_05_102091 1.12 StreamStats 44.893, -118.477 
 

HUC12 Name: Headwaters 

Desolation Creek 

OR_WS_170702020401_05_102103 1.84 StreamStats 44.820, -118.688 
 

HUC12 Name: Headwaters 

Desolation Creek 

OR_WS_170702020401_05_102103 2.18 StreamStats 44.819, -118.688 
 

HUC12 Name: Upper Desolation 

Creek 

OR_WS_170702020402_05_102104 0 StreamStats 44.838, -118.723 
 

HUC12 Name: Upper Desolation 

Creek 

OR_WS_170702020402_05_102104 0 StreamStats 44.846, -118.735 
 

HUC12 Name: Upper Desolation 

Creek 

OR_WS_170702020402_05_102104 0 StreamStats 44.857, -118.761 
 

HUC12 Name: Upper Desolation 

Creek 

OR_WS_170702020402_05_102104 0 StreamStats 44.864, -118.772 
 

HUC12 Name: Upper Desolation 

Creek 

OR_WS_170702020402_05_102104 0 StreamStats 44.878, -118.782 
 

HUC12 Name: Middle 

Desolation Creek 

OR_WS_170702020403_05_102105 0.719 StreamStats 44.928, -118.831 
 

HUC12 Name: Middle 

Desolation Creek 

OR_WS_170702020403_05_102105 0 StreamStats 44.934, -118.769 
 

Desolation Creek OR_SR_1707020204_05_101579 8.09 StreamStats 44.997, -118.936 
 

Ditch Creek OR_SR_1707020207_05_101592 0.704 StreamStats 44.952; -119.296 
 

East Fork Cottonwood Creek OR_SR_1707020209_05_101609 0 StreamStats 44.776, -119.404 
 

HUC12 Name: Upper Granite 

Creek 

OR_WS_170702020201_05_102092 0.957 StreamStats 44.808, -118.425 
 

HUC12 Name: Upper Granite 

Creek 

OR_WS_170702020201_05_102092 0 StreamStats 44.820, -118.415 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

Granite Creek OR_SR_1707020202_05_101572 3.58 StreamStats 44.821, -118.450 
 

Granite Creek OR_SR_1707020202_05_101570 18.3 StreamStats 44.865, -118.562 
 

HUC12 Name: Lower Granite 

Creek 

OR_WS_170702020206_05_102096 0 StreamStats 44.842, -118.495 
 

Lake Penland OR_LK_1707020207_05_100032 0 StreamStats 45.117, -119.316 
 

HUC12 Name: Mallory Creek OR_WS_170702020708_05_102128 1.01 StreamStats 44.976; -119.287 
 

HUC12 Name: Mallory Creek OR_WS_170702020708_05_102128 0 StreamStats 45.043, -119.306 
 

Mallory Creek OR_SR_1707020207_05_101594 0.592 StreamStats 44.973, -119.284 
 

North Fork John Day River OR_SR_1707020201_05_101569 11.5 StreamStats 44.866, -118.561 
 

HUC12 Name: Baldy Creek-

North Fork John Day River 

OR_WS_170702020101_05_102087 1.46 StreamStats 44.910, -118.317 
 

HUC12 Name: Baldy Creek-

North Fork John Day River 

OR_WS_170702020101_05_102087 0.491 StreamStats 44.909, -118.317 
 

HUC12 Name: Baldy Creek-

North Fork John Day River 

OR_WS_170702020101_05_102087 0 StreamStats 44.915, -118.298 
 

North Fork John Day River OR_SR_1707020203_05_101575 28.1 StreamStats 44.960, -118.682 
 

North Fork John Day River OR_SR_1707020203_05_101574 33.9 StreamStats 44.998, -118.935 1929 ~ 1958 

North Fork John Day River OR_SR_1707020207_05_101596 37.6 StreamStats 45.009, -118.995 1929 ~ 1958 

North Fork John Day River OR_SR_1707020207_05_101595 36.6 StreamStats 44.884, -119.409 
 

North Fork John Day River OR_SR_1707020210_05_101613 44 USGS: 

14046000 

44.814, -119.432 1993-10-01 ~ 

2023-09-30 

HUC12 Name: Onion Creek-

North Fork John Day River 

OR_WS_170702020103_05_102089 0 StreamStats 44.912, -118.400 
 

HUC12 Name: Ellis Creek-

Potamus Creek 

OR_WS_170702020706_05_102126 1.69 StreamStats 45.067, -119.213 
 

Rudio Creek OR_SR_1707020210_05_101616 0.335 StreamStats 44.785, -119.582 
 

HUC12 Name: Texas Bar 

Creek-North Fork John Day 

River 

OR_WS_170702020306_05_102102 0 StreamStats 45.025, -118.827 
 

Texas Bar Creek OR_SR_1707020203_05_101576 0.498 StreamStats 45.016, -118.849 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Trail Creek OR_WS_170702020102_05_102088 1.63 StreamStats 44.916, -118.406 
 

HUC12 Name: Trail Creek OR_WS_170702020102_05_102088 0.699 StreamStats 44.938, -118.389 
 

HUC12 Name: Trail Creek OR_WS_170702020102_05_102088 0.203 StreamStats 44.937, -118.389 
 

Wall Creek OR_SR_1707020208_05_101606 3.68 StreamStats 44.883, -119.411 
 

Big Wall Creek OR_SR_1707020208_05_101605 1.98 StreamStats 44.925, -119.420 
 

Indian Creek OR_SR_1707020208_05_101607 0 StreamStats 44.929, -119.498 
 

Wilson Creek OR_SR_1707020208_05_101601 0.67 StreamStats 44.925, -119.570 
 

HUC12 Name: Little Wall Creek OR_WS_170702020802_05_102133 0 StreamStats 44.981, -119.504 
 

Little Wall Creek OR_SR_1707020208_05_101603 0.0394 StreamStats 44.969, -119.432 
 

Skookum Creek OR_SR_1707020208_05_101600 0.834 StreamStats 44.999, -119.409 
 

Skookum Creek OR_SR_1707020208_05_102569 1.46 StreamStats 44.971, -119.431 
 

HUC12 Name: Swale Creek OR_WS_170702020801_05_102132 0 StreamStats 45.009, -119.399 
 

Swale Creek OR_SR_1707020208_05_101608 0.113 StreamStats 44.998, -119.408 
 

West Fork Meadow Brook OR_SR_1707020207_05_101599 1.04 StreamStats 44.997, -118.945 
 

HUC12 Name: Wilson Creek OR_WS_170702020804_05_102135 0 StreamStats 44.993, -119.628 
 

HUC12 Name: Wilson Creek OR_WS_170702020804_05_102135 0 StreamStats 44.999, -119.668 
 

HUC12 Name: Bear Creek-

Middle Fork John Day River 

OR_WS_170702030301_05_102164 0 StreamStats 44.722, -118.824 
 

HUC12 Name: Big Creek OR_WS_170702030302_05_102165 0.966 StreamStats 44.768, -118.791 
 

HUC12 Name: Big Creek OR_WS_170702030302_05_102165 0 StreamStats 44.771, -118.812 
 

HUC12 Name: Big Creek OR_WS_170702030302_05_102165 0 StreamStats 44.775, -118.821 
 

HUC12 Name: Big Creek OR_WS_170702030302_05_102165 0 StreamStats 44.780, -118.810 
 

Big Creek OR_SR_1707020303_05_101626 1.43 StreamStats 44.766, -118.874 
 

HUC12 Name: Bridge Creek OR_WS_170702030105_05_102155 1.75 StreamStats 44.588, -118.509 
 

HUC12 Name: Bridge Creek OR_WS_170702030105_05_102155 0.86 StreamStats 44.542, -118.536 
 

HUC12 Name: Bridge Creek OR_WS_170702030105_05_102155 0 StreamStats 44.536, -118.535 
 

HUC12 Name: Upper Camp 

Creek 

OR_WS_170702030205_05_102160 0.121 StreamStats 44.565, -118.841 
 

HUC12 Name: Upper Camp 

Creek 

OR_WS_170702030205_05_102160 0 StreamStats 44.565, -118.843 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Upper Camp 

Creek 

OR_WS_170702030205_05_102160 0 StreamStats 44.627, -118.859 
 

HUC12 Name: Upper Camp 

Creek 

OR_WS_170702030205_05_102160 0 StreamStats 44.630, -118.850 
 

Camp Creek OR_SR_1707020302_05_101618 3.29 StreamStats 44.663, -118.811 
 

HUC12 Name: Lower Camp 

Creek 

OR_WS_170702030207_05_102162 0 StreamStats 44.653, -118.828 
 

Camp Creek OR_SR_1707020302_05_101623 5.37 StreamStats 44.693, -118.796 
 

HUC12 Name: Clear Creek OR_WS_170702030104_05_102154 5.2 StreamStats 44.592, -118.508 
 

HUC12 Name: Dry Fork Clear 

Creek 

OR_WS_170702030103_05_102153 1.07 StreamStats 44.576, -118.491 
 

HUC12 Name: Balance Creek-

Middle Fork John Day River 

OR_WS_170702030208_05_102163 0 StreamStats 44.675, -118.750 
 

HUC12 Name: Indian Creek-

Middle Fork John Day River 

OR_WS_170702030303_05_102166 0.13 StreamStats 44.798, -118.911 
 

HUC12 Name: Lick Creek OR_WS_170702030206_05_102161 1.01 StreamStats 44.635, -118.783 
 

HUC12 Name: Lick Creek OR_WS_170702030206_05_102161 0.817 StreamStats 44.635, -118.784 
 

Lick Creek OR_SR_1707020302_05_101622 2.17 StreamStats 44.663, -118.810 
 

HUC12 Name: Headwaters 

Long Creek 

OR_WS_170702030401_05_102169 1.33 StreamStats 44.693, -119.016 
 

HUC12 Name: Mill Creek-Middle 

Fork John Day River 

OR_WS_170702030106_05_102156 2.24 StreamStats 44.601, -118.492 
 

HUC12 Name: Mill Creek-Middle 

Fork John Day River 

OR_WS_170702030106_05_102156 0 StreamStats 44.587, -118.447 
 

HUC12 Name: Mill Creek-Middle 

Fork John Day River 

OR_WS_170702030106_05_102156 0 StreamStats 44.601, -118.493 
 

Middle Fork John Day River OR_SR_1707020301_05_101617 7.22 StreamStats 44.594, -118.517 
 

HUC12 Name: Little Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030202_05_102158 0 StreamStats 44.621, -118.571 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Little Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030202_05_102158 0 StreamStats 44.628, -118.590 
 

HUC12 Name: Little Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030202_05_102158 0 StreamStats 44.632, -118.611 
 

HUC12 Name: Little Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030202_05_102158 0 StreamStats 44.626, -118.613 
 

Middle Fork John Day River OR_SR_1707020302_05_101619 7.43 StreamStats 44.601, -118.534 
 

Middle Fork John Day River OR_SR_1707020302_05_102577 7.4 USGS: 

14043840 

44.693, -118.794 2011-10-01 ~ 

2023-09-30 

HUC12 Name: Granite Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030203_05_102571 0.577 StreamStats 44.644, -118.658 
 

HUC12 Name: Granite Boulder 

Creek-Middle Fork John Day 

River 

OR_WS_170702030203_05_102571 0.051 StreamStats 44.657, -118.682 
 

Middle Fork John Day River OR_SR_1707020303_05_101624 14.8 StreamStats 44.836, -119.031 
 

Middle Fork John Day River OR_SR_1707020305_05_101597 15 USGS: 

14044000 

44.889, -119.141 1993-10-01 ~ 

2023-09-30 

HUC12 Name: Summit Creek OR_WS_170702030102_05_102152 0.462 StreamStats 44.585, -118.429 
 

HUC12 Name: Vinegar Creek-

Middle Fork John Day River 

OR_WS_170702030201_05_102157 0 StreamStats 44.687, -118.541 
 

Vinegar Creek OR_SR_1707020302_05_101620 0.156 StreamStats 44.602, -118.534 
 

HUC12 Name: Squaw Creek OR_WS_170702030101_05_102151 0.655 StreamStats 44.585, -118.428 
 

HUC12 Name: Alder Creek OR_WS_170702040108_05_102187 0.21 StreamStats 44.809, -119.959 
 

Bear Creek OR_SR_1707020403_05_101648 0 StreamStats 44.677, -120.279 
 

Bridge Creek OR_SR_1707020403_05_101651 0 StreamStats 44.564, -120.145 
 

Bridge Creek OR_SR_1707020403_05_101650 0 StreamStats 44.677, -120.278 
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AU Name AU ID Annual 

7Q10 (cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/ 

Longitude 

Gage Period 

HUC12 Name: Upper Bridge 

Creek 

OR_WS_170702040303_05_102198 0 StreamStats 44.571, -120.170 
 

HUC12 Name: Upper Bridge 

Creek 

OR_WS_170702040303_05_102198 0 StreamStats 44.583, -120.211 
 

Bridge Creek OR_SR_1707020403_05_101647 0.5 USGS/OWRD: 

14046778 

44.727, -120.302 2006-03-15 ~ 

2023-09-30 

HUC12 Name: Brown Creek OR_WS_170702041106_05_102250 0 StreamStats 45.067, -119.867 
 

Rosebush Creek OR_SR_1707020413_05_101709 0 StreamStats 45.519, -120.670 
 

HUC12 Name: Upper Grass 

Valley Canyon 

OR_WS_170702041304_05_102261 0 StreamStats 45.407, -120.724 
 

Grass Valley Canyon OR_SR_1707020413_05_101708 0 StreamStats 45.597, -120.424 
 

Hay Creek OR_SR_1707020410_05_101697 0 StreamStats 45.505, -120.360 
 

HUC12 Name: Upper Kahler 

Creek 

OR_WS_170702040103_05_102182 0 StreamStats 44.901, -119.751 
 

Pine Creek OR_SR_1707020404_05_101664 0 StreamStats 44.910, -120.396 
 

Pine Creek OR_SR_1707020404_05_101662 0.1 USGS: 

14046890 

44.907, -120.446 2003-10-01 ~ 

2022-06-28 

Rock Creek OR_SR_1707020411_05_101705 0.18 StreamStats 45.104, -119.623 
 

Rock Creek OR_SR_1707020412_05_101701 1.09 StreamStats 45.577, -120.404 
 

HUC12 Name: Service Creek-

John Day River 

OR_WS_170702040201_05_102189 0.372 StreamStats 44.797, -120.003 1993-10-01 ~ 

2023-09-30 

HUC12 Name: Sorefoot Creek-

John Day River 

OR_WS_170702040701_05_102222 0 StreamStats 44.946, -120.500 
 

Sorefoot Creek OR_SR_1707020407_05_101677 0 StreamStats 44.949, -120.485 
 

HUC12 Name: Cottonwood 

Creek-Butte Creek 

OR_WS_170702040501_05_102213 0 StreamStats 44.960, -120.139 
 

Thirtymile Creek OR_SR_1707020408_05_101684 0 StreamStats 45.167, -120.164 
 

Thirtymile Creek OR_SR_1707020408_05_101685 0 StreamStats 45.162, -120.468 
 

Dry Fork Thirtymile Creek OR_SR_1707020408_05_101680 0 StreamStats 45.170, -120.157 
 

HUC12 Name: Buckhorn Creek OR_WS_170702041105_05_102249 0 StreamStats 45.013, -119.899 
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Table 6-2: The 7Q10 low-flow estimates for NPDES permitted discharges assessed in this TMDL. 

Facility Name 

(Facility Number) 
Stream 

7Q10 

(cfs) 

Flow 

Estimation 

Method 

Flow Estimation 

Latitude/Longitude 
Gage Period 

City of Dayville John Day River 4 

USGS: 

14040500 - 

14039500 

44.464, -119.511 
1993-10-15 ~ 

2014-09-30 

Mt Vernon STP John Day River 12 
USGS: 

14038530 
44.411, -119.117 

1993-10-01 ~ 

2023-09-30 

Long Creek STP Long Creek 0.863 StreamStats 44.728, -119.104   

John Day STP John Day River 12 
USGS: 

14038530 
44.422, -118.965 

1993-10-01 ~ 

2023-09-30 

John Day WWTF John Day River 12 
USGS: 

14038530 
44.422, -118.965 

1993-10-01 ~ 

2023-09-30 

 

7 Sources or source categories 
A key element of TMDL development is a complete, comprehensive source assessment for the 

relevant water quality pollutant(s). This includes identification of all relevant point and nonpoint 

sources to the impaired waterbody, characterization/quantification of their pollutant load 

contributions, determination of seasonal variation, and delineation of periods when applicable 

temperature criteria are exceeded at various locations, to the extent that existing data allow. 

The TMDL report and its appendices describe the significant thermal pollutant sources identified 

within the John Day River Basin temperature TMDL area and the data sources that DEQ utilized 

for TMDL modeling. 

The current thermal loading from most point sources evaluated for the TMDL analysis do not 

exceed the 0.3oC human use allowance, the portion of human caused warming allowed by the 

temperature standard when waters exceed the applicable temperature criteria. Nonpoint 

sources, on the other hand, have temperature impacts with temperature increases well above 

the 0.3oC human use allowance in nearly all impaired waters evaluated. Therefore, nonpoint 

sources will require the largest temperature reductions for waters to attain the applicable 

temperature criteria. 

7.1 Point sources 

Individual and some general NPDES permittees were identified as sources of thermal loading to 

waters in the John Day River Basin and assigned thermal waste load allocations. While 

individual and some general NPDES permittees identified in this TMDL discharge or have 

potential to discharge thermal loads that increase stream temperature, the loading from the 

majority of the individual facilities evaluated do not result in temperature increases that exceed 

the 0.30oC human use allowance. DEQ’s individual facility specific thermal load assessment is 
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documented in Section 9.2 of this document and Section 9.1.2 of the John Day River Basin 

temperature TMDL. 

7.1.1 Individual NPDES permitted point sources 

There are three domestic facilities with an individual NPDES permit within the John Day River 

Basin. There is also one domestic WPCF permit within the John Day River Basin. All four of the 

facilities were identified as potential sources of thermal load and were assigned WLAs in this 

TMDL (Table 7-1). The specific AUs where these NPDES permitted point source discharge is 

summarized in Appendix [D].  

Table 7-1: Individual NPDES permitted point source discharges that have the potential to 

contribute thermal loads to John Day River Basin streams at a frequency and magnitude to cause 

exceedances to the temperature standard. 

Permittee Permit type 

DEQ 

WQ File 

Number 

Permit 

Number 

Receiving water name 

(AU ID) 

River 

mile 

City of 

Dayville 

NPDES-DOM-Db 23560 101794 OR_SR_1707020110_05_101552 209.9 

Mt Vernon 

STP 

NPDES-DOM-Db 59065 101316 OR_SR_1707020109_05_101547 239 

Long Creek 

STP 

NPDES-DOM-Da 51180 101751 OR_SR_1707020304_05_101629 20 

John Day 

WWTF* 

WPCF-DOM-C2a 43569 

 

103281 OR_SR_1707020109_05_101547 248 

*Previously John Day STP WQ File number 43569, Permit Number 102481 

7.1.2 General NPDES permitted point sources 

There are two categories of general NPDES permit types with registrants in the John Day River 

Basin including: 

• 400-J Industrial Wastewater: NPDES log ponds 

• 1300-J General Industrial: NPDES oily stormwater, oil and water separators 

Discharges covered by industrial wastewater (400-J), stormwater, or other general NPDES 

permits (1300-J) will not contribute to exceedances of applicable temperature criteria and 

impact beneficial uses based on the permit requirements, available dilution, or frequency and 

magnitude of discharge. Therefore, no additional TMDL requirements are needed for these 

sources to control temperature, other than those included in the NPDES permits. More specific 

wasteload allocations can be considered if subsequent data and evaluation demonstrate a need 

and if reserve capacity is available. Temperature impacts from these sources are limited, as 

follows: 

• The 400-J permit applies to log ponds. 400-J permit specifies that log ponds, during the 

critical May 1 through October 31 period, may only discharge during unseasonably wet 

weather or other reasons beyond the control of the permittee.  
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• The 1300-J permit applies to facilities with oily stormwater runoff. A review of monitoring 

data for facilities with 1300-J permits shows that discharges are related to precipitation 

events which predominantly occur during the winter season.  

7.2 Nonpoint and background sources 

OAR 340-41-0002 (42) defines nonpoint sources as “diffuse or unconfined sources of pollution 

where wastes can either enter, or be conveyed by the movement of water, into waters of the 

state.” Generally, nonpoint thermal sources in the John Day River Basin include activities 

associated with agriculture, forestry, dam and reservoir management, and development. 

Example sources and/or activities that contribute nonpoint thermal loads that increase stream 

temperature include: 

• Human-caused increases in solar radiation loading to streams from stream-side 

vegetation disturbance or removal; 

• Channel modification and widening; 

• Dam and reservoir operation; 

• Activities that modify flow rate or volume; and, 

• Background sources, including natural sources and anthropogenic sources of warming 

through climate change and other factors. 

Anthropogenically influenced thermal loads are targeted for reduction to attain the applicable 

temperature water quality criteria. The following actions are needed to attain the TMDL 

allocations: 

• Restoration of stream-side vegetation to reduce thermal loading from exposure to solar 

radiation, 

• Restoration of complex channel morphology and hyporheic or groundwater connection; 

• Management and operation of dams and reservoirs to minimize temperature warming, 

and, 

• Maintenance of minimum instream flows. 

7.2.1 Background sources 

By definition (OAR 340-042-0030(1)), background sources include all sources of pollution or 

pollutants not originating from human activities. Background sources may also include 

anthropogenic sources of a pollutant that DEQ or another Oregon state agency does not have 

authority to regulate, such as pollutants emanating from another state, tribal lands, or sources 

otherwise beyond the jurisdiction of the state. Stream temperature warming from climate change 

is a background source as the majority of the climate change causing pollutants emanate from 

outside of Oregon. 

The background thermal loading a stream receives is influenced by a number of landscape and 

meteorological characteristics, such as: substrate and channel morphology conditions; 

streambank and channel elevations; near-stream vegetation; groundwater; hyporheic flow; 

tributary inflows; precipitation; cloudiness; air temperature; relative humidity and others. Many of 

these factors, however, are influenced by anthropogenic impacts, including climate change. As 
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such, it was not possible to develop a model in which all human influences were controlled or 

accounted for. As a best estimate, background thermal sources were quantified for the modeled 

rivers with delineable anthropogenic influences (i.e., vegetation alterations, water withdrawals, 

point source discharges) accounted for, thus isolating the remaining background sources. 

In some of the rivers modeled, thermal loading from background sources contributed to 

exceedances of the applicable temperature criteria and therefore were identified as significant 

source of thermal loading. Reductions from background sources will be required to attain the 

applicable temperature criteria. The contribution from background sources for each model 

stream is summarized in Table 7-2 and in each model river sections below. 

Table 7-2: Maximum 7DADM increases above the applicable temperature criteria associated with 

background nonpoint sources. 

River 

Maximum 7DADM 

Temperature Increase 

(oC) 

Point of Maximum 

Impact 

(model km) 

John Day River 10.9 338.0 

North Fork John Day River 6.11 164.5 

Middle Fork John Day River 7.34 35.15 

 

7.2.2 Water management and consumptive use water 

withdrawals 

Water management activities and water withdrawals is a source category that accounts for 

nonpoint source temperature impacts associated with the withdrawal of water that is intended 

for consumptive uses (such as irrigation or domestic use) and the warming that might occur as 

that water moves through a canal or ditch before being returned to the natural river. 

Water withdrawals decrease the capacity of streams to assimilate thermal loads and result in 

warmer stream temperatures. In waterbodies where temperatures are already known to exceed 

standards, further withdrawals from the stream will reduce the stream's assimilative capacity 

and cause greater fluctuation in daytime and nighttime stream temperatures. 

DEQ assessed the impact of consumptive use water withdrawals on stream temperature for all 

of the modeled streams.  

• In the John Day River (Upper John Day and Lower John Day Subbasins) we evaluated 

stream temperature response to water withdrawals and found that a 1% reduction of 

natural streamflow resulted in a stream temperature increase equal to the portion of the 

HUA allocated to water withdrawals (0.10°C).  

• In the John Day River (Upper John Day and Lower John Day Subbasins) we evaluated 

stream temperature response to removing water withdrawals entirely and found that 

withdrawals were responsible for a 6.26°C increase at the POMI.  
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• In the North Fork John Day River (North Fork John Day Subbasin) we evaluated stream 

temperature response to water withdrawals and found that a 1% reduction of natural 

streamflow resulted in a stream temperature increase of 1.14°C, and 0.33°C at the outlet  

• In the North Fork John Day River (North Fork John Day Subbasin) we evaluated stream 

temperature response to removing water withdrawals entirely and found that withdrawals 

were responsible for a 2.34°C increase at the POMI.  

• In the Middle Fork John Day River (Middle Fork John Day Subbasin) we evaluated 

stream temperature response to water withdrawals and found that a 10% reduction of 

natural streamflow resulted in a stream temperature increase equal to the portion of the 

HUA allocated to water withdrawals (0.04°C) 

• In the Middle Fork John Day River (Middle Fork John Day Subbasin) we evaluated 

stream temperature response to removing water withdrawals entirely and found that 

withdrawals were responsible for a 2.97°C increase at the POMI.  

7.2.3 Channel modification and simplification 

Stream channel modification and simplification for flood control or navigation and watershed 

development also influences stream temperature. Historically, floodplains have not been treated 

as an integral part of the stream channel and this has lead to development in areas prone to 

channel migration and flooding (Kondolf and Keller, 1991). Channelization and bank armoring to 

protect these areas exacerbates erosion and flooding elsewhere in the basin unless much of the 

channel is armored (Sear 1994). Bank armoring and the loss of floodplain connectivity diminish 

over-bank flows that create and maintain channel complexity. Without access to floodplains high 

stream flows can cause channel down cutting and lower seasonal water tables. Riparian 

vegetation, off channel habitats and cold water refugia may all be negatively affected by such 

actions. 

The morphology of the streams and rivers in the John Day River Basin has been altered 

significantly from historic and natural conditions. As channels and uplands are modified through 

land use, instream and bedload sediment loads generally increase, which generally results in 

widening the downstream channel. Through restoration, though channel widths will not always 

decrease, we generally expect potential decreases of 25-50% (Anderson et al. 2004, Beechie et 

al. 2007, Castro & Jackson 2001, Grande Ronde Model Watershed 2002, Hey, R. 2006, Li et al. 

1994, McDowell, P. 2000, ODSL 2005, River Design Group 2007, Rosgen 1996, Smith & Smith 

1984, USBLM 1998, USFS 1995, USFS 2007). Alternatively, one example of channel widening 

via restoration is found in the USFS restoration of nine miles of upper-middle part of the North 

Fork of the John Day, where channel and vegetation restoration through and area of dredge 

mine tailings resulted in a slight widening of the channel. There are other areas in the John Day 

River Basin, including the Granite Creek watershed, where in-channel dredging occurred and 

similar results might be expected, where tailing piles have artificially narrowed channels. This 

underscores the difficulty in pre-determining channel potential. As described in TMDL Section 

9.1.4.1, the temperature surrogate measure for channel morphology is narrative rather than 

quantitative. 
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7.2.4 Solar loading from disturbance or removal of near 

stream vegetation 

Solar radiation is the energy source driving daily stream heating. Solar radiation is directly 

influenced by channel and vegetation conditions as stated previously. In addition, streams 

manifest indirect causes of solar heating. Stream straightening can be an indirect cause of solar 

heating. Straightening increases gradient, in turn increasing velocity and associated erosivity. 

This typically enlarges the channel, resulting in a wide and shallow stream, particularly during 

the low flow season. Bank weakening, by vegetation disturbance and associated loss of soil/root 

strength, similarly results in wide and shallow channels. Bank disturbance by livestock, vehicles 

and development generally leads to increases in stream width. A wide shallow stream is readily 

heated by the sun if not shaded. These situations are common in the John Day River Basin, as 

elsewhere. 

In the John Day River Basin, thermal loading from nonpoint sources contributed to exceedances 

of the applicable temperature criteria and therefore were identified as significant source of 

thermal loading. The vegetation model scenario examines the impact of near stream vegetation 

removal and is summarized in Table 7-3 and in each model river sections below. 

Table 7-3: Maximum 7DADM increases above the applicable temperature criteria associated with 

background nonpoint sources. 

River 

Maximum 7DADM 

Temperature Increase 

(oC) 

Point of Maximum 

Impact 

(model km) 

John Day River 8.40 410 

North Fork John Day River 7.68 152.2 

Middle Fork John Day River 6.62 107.95 

7.2.5 Climate change 

DEQ completed a literature review to assess climate change-driven stream temperature 

impacts. Based on that review (Appendix J), since the late 1970s, stream temperature impacts 

from climate change ranged from +0.05°C to +0.27°C per decade on unregulated streams and -

0.48°C to +0.52°C per decade on regulated streams. Stream temperature trends in regulated 

systems are more variable, as upstream flow and temperature management can confound 

natural long-term warming trends in the data (Isaak et al., 2012). The temperature impact in the 

summer months (June, July, and August) is greater relative to the annual average impact. 

7.2.6 John Day River 

Thermal pollutant sources identified for the John Day River include lack of sufficient shade-

producing streamside vegetation, consumptive use water withdrawals, tributaries to the John 

Day River with waters exceeding the temperature criteria, and background sources. See TSD 

Appendix B for details. Briefly, along the John Day River model extent: 
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• Lack of sufficient streamside vegetation was associated with a mean effective shade gap 

of 11.21 percentage points, corresponding to daily maximum water temperature 

increases of 8.40°C at the POMI at model km 410, and 0.06°C at the mouth. 

• Warming from tributary waters that exceeded water quality criteria was associated with 

daily maximum water temperature increases of 7.80°C at the POMI at model km 282, 

and 0.43°C at the mouth. 

• Surface water withdrawals were associated with a 7DADM increase of 6.26°C at the 

POMI at model km 290, and 0.28°C at the mouth. When modeled consumptive use is 

reduced to 1% of natural streamflow, the resulting stream temperature increase was 

equal to the portion of the HUA allocated to water withdrawals (0.10°C).  

• Channel modifications, such as decreases in channel width by 30%, were associated 

with 7DADM water temperature increase of 6.83°C at the POMI at model km 393, and 

0.63°C at the mouth. 

• Background sources were associated with a water temperature standard exceedance of 

7.65°C above the applicable numeric criteria at model km 27. This means that to attain 

the temperature criteria, background sources need to have a temperature reduction of 

7.65°C. 

 

7.2.7 North Fork John Day River 

Thermal pollutant sources identified for the John Day River include lack of sufficient shade-

producing streamside vegetation, consumptive use water withdrawals, tributaries to the John 

Day River with waters exceeding the temperature criteria, and background sources. See TSD 

Appendix B for details. Briefly, along the North Fork John Day River model extent: 

• Lack of sufficient streamside vegetation was associated with a mean effective shade gap 

of 19.69 percentage points, corresponding to daily maximum water temperature 

increases of 7.68°C at the POMI at model km 152.2, and 0.43°C at the mouth. 

• Warming from tributary waters that exceeded water quality criteria was associated with 

daily maximum water temperature increases of 5.65°C at the POMI at model km 51, and 

1.73°C at the mouth. 

• Surface water withdrawals were associated with a 7DADM increase of 2.34°C at the 

POMI at model km 132.7, and 1.61°C at the mouth. When modeled consumptive use is 

reduced to 1% of natural streamflow resulted in a 7DADM temperature increase of 

1.14°C at the POMI at model km 154.8, and 0.33°C at the mouth. 

• Channel modifications, such as decreases in channel width by 30%, were associated 

with 7DADM water temperature increase of 2.81°C at the POMI at model km 72.3, and 

1.71°C at the mouth. 

• Background sources were associated with a water temperature standard exceedance of 

12.89°C above the applicable numeric criteria at model km 152.3. This means that to 
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attain the temperature criteria, background sources need to have a temperature 

reduction of 12.89°C. 

7.2.8 Middle Fork John Day River 

Thermal pollutant sources identified for the John Day River include lack of sufficient shade-

producing streamside vegetation, consumptive use water withdrawals, tributaries to the John 

Day River with waters exceeding the temperature criteria, and background sources. See TSD 

Appendix A for details. Briefly, along the Middle Fork John Day River model extent: 

• Lack of sufficient streamside vegetation was associated with a mean effective shade gap 

of 26.45 percentage points, corresponding to daily maximum water temperature 

increases of 6.62°C at the POMI at model km 107.95, and 3.98°C at the mouth. 

• Warming from tributary waters that exceeded water quality criteria was associated with 

daily maximum water temperature increases of X.XX°C at the POMI at model km XXX, 

and 0.XX°C at the mouth. 

• Surface water withdrawals were associated with a 7DADM increase of 2.97°C at the 

POMI at model km 2.55, and 2.75°C at the mouth. When consumptive use is reduced to 

10% of natural streamflow resulted in a 7DADM temperature increase of 0.04°C at the 

POMI at model km 2.55, and 0.03°C at the mouth, which is less than the portion of the 

HUA allotted to this source category. 

• Channel modifications, such as decreases in channel width by 30%, were associated 

with 7DADM water temperature increase of 4.08°C at the POMI at model km 52.95, and 

3.35°C at the mouth. 

• Background sources were associated with a water temperature standard exceedance of 

XX°C above the applicable numeric criteria at model km 152.3. This means that to attain 

the temperature criteria, background sources need to have a temperature reduction of 

XX°C. 

8 Loading capacity and excess loads 
Refer to DATE John Day River Basin TMDL rule (OAR ….) for the loading capacity and excess 

load.  

As described in the TMDL report, the pollutant load that a waterbody can receive and still meet 

water quality standards is called the loading capacity (LC). For temperature, a thermal loading 

capacity is assigned to all AUs in the John Day River Basin. The thermal loading capacity was 

calculated using Equation 8-1.  

 

𝐿𝐶 =  (𝑇𝐶 + HUA) ∙ 𝑄𝑅 ∙ 𝐶𝐹 Equation 8-1 

where, 

𝐿𝐶 = Loading Capacity (kcal/day).  
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𝑇𝐶 = The applicable river temperature criterion (oC).  

HUA = The 0.3°C human use allowance assigned to point sources, nonpoint sources, margin of 

safety, or reserve capacity. 

𝑄𝑅 = The daily mean river flow rate in cubic feet per second (cfs). For a lake, a dilution factor of 

1 may be used for QR unless determined using another method. 

𝐶𝐹 = Conversion factor using flow in cfs: 2,446,665 

(
1 𝑚

3.2808 𝑓𝑡
)

3

∙
1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

 

The TMDL presents the loading capacity for select temperature impaired Category 5 AUs 

modeled for the TMDL analysis at the critical 7Q10 low flow. It is intended that Equation 8-1 be 

used to calculate the loading capacity for any AU or stream location in the John Day River Basin 

not identified in the John Day River Basin Temperature TMDL or when river flows are greater 

than 7Q10. In cases when there are two year-round applicable temperature criteria that apply to 

the same AU, the more stringent criteria shall be used for the loading capacity.  

Because flow monitoring data were not available at most temperature monitoring locations, it 

was not possible to calculate the excess thermal load. Instead, the excess temperature and 

percent load reduction were calculated for each AU where temperature data were available. The 

extensive monitoring across the John Day River Basin represents a wide range of waterbodies; 

however not all streams in the John Day River Basin have monitoring data. Equation 8-2 can 

be used to determine excess temperature and percent reduction for additional streams if data 

becomes available in the future. Temperature data collected in John Day River Basin between 

1/1/1991 and 12/31/2023 were downloaded from DEQ’s AWQMS database. Following data 

review and filtering for acceptable data quality there were 452 temperature monitoring stations 

available where excess temperature could be calculated. The maximum excess temperature 

and corresponding percent reduction were summarized in the temperature TMDL for each AU 

and each temperature criteria applicable on that AU. 

The excess temperature is the maximum difference between the monitored 7DADM river 

temperature and the applicable numeric criterion including the HUA. The percent load reduction 

(Equation 8-2) represents the maximum portion of the actual thermal loading that must be 

reduced to attain the TMDL loading capacity.  

The percent load reduction is mathematically equal to the percent temperature reduction 

calculated from the monitoring data. This is because the river flow rate used to calculate a 

thermal load is the same number in the numerator and denominator and is cancelled out when 

calculating the percent reduction. The percent load reductions shown in Table 8-2 of the John 

Day River Basin TMDL were calculated from temperatures in degrees Celsius. 

 

PR =  
(𝑇𝑅 − 𝑇𝐶 − HUA)

𝑇𝑅

 ∙ 100 Equation 8-2 

where, 

PR = Percent load reduction (%). If PR < 0, PR = 0 

𝑇𝑅 = The maximum 7DADM ambient river temperature (oC). 
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𝑇𝐶 = The applicable river temperature criterion (oC). 

HUA = The 0.3°C human use allowance assigned to point sources, nonpoint sources, margin of 

safety, or reserve capacity. 

9 Allocations, reserve capacity, and 

margin of safety  
Figure 9-1 provides three separate conceptual representations of the total load to a 

temperature-impaired water. The left (completely orange) block shows the total load, with the 

bisecting lines representing the load that would meet the biologically-based numeric criteria plus 

the HUA (the temperature standard). The middle block represents the portions of the total load 

contributed by the different source categories (point, nonpoint, and background). The right block 

illustrates how the loading capacity element of the TMDL defines the various allocations. 

 

Figure 9-1: Conceptual representation and breakdown of total pollutant loading to a temperature-

impaired waterbody. 

Wasteload allocations (shown as WLA) are the portion of the TMDL loading capacity allocated 

to point sources and load allocations (shown as LAnps and LAbg) are the portion attributed to 

nonpoint sources, including background sources. OAR 340-042-0040(6) identifies the factors 

that DEQ or EQC may consider when distributing wasteload and load allocations.  

The factors include: 

a) Contributions from sources; 

TMDL = WLA + LAnps + LAbg + MOS + RC 
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b) Costs of implementing measures; 

c) Ease of implementation; 

d) Timelines for attainment of water quality standards; 

e) Environmental impacts of allocations; 

f) Unintended consequences; 

g) Reasonable assurances of implementation;  

h) Any other relevant factor. 

Oregon’s temperature standard provides a framework for how the loading capacity is distributed 

between human sources of warming and background sources. The HUA at OAR 340-041-

0028(12)(b)(B) identifies the portion of the loading capacity reserved for human uses. The rule 

requires that wasteload and load allocations restrict all NPDES point sources and nonpoint 

sources to a cumulative increase of no greater than 0.30°C (0.5°F) above the applicable criteria 

after complete mixing in the waterbody, and at the POMI. DEQ allocated a thermal load 

equivalent to a 0.30°C increase to human sources and the remainder of the loading capacity to 

background sources.  Distribution of the human use allowance is discussed in section 9.1, 

Error! Reference source not found. (point sources), and Error! Reference source not 

found. (nonpoint sources). Factors used when assigning allocations included the relative 

contribution from existing sources, the environmental impact of the allocations and the 

regulatory requirement to attain water quality standards, and the policy goal to retain some of 

the loading capacity for future use as reserve capacity. 

9.1 Human use allowance assignments 

Refer to the [DATE] John Day River Basin Temperature TMDL rule (OAR ….) for the human 

use allowance assignments. 

DEQ’s approach to point sources was to assign a cumulative warming HUA on AUs with point 

sources up to a maximum of 0.10°C. A HUA of 0.10°C was determined to be the maximum HUA 

that would allow most point sources to maintain current thermal loads without immediate 

noncompliance.  DEQ did not assign more than 0.0°C to any AU without point sources in order 

to have capacity available for nonpoint sources and reserve capacity. The approach for HUA 

assignment for any single point source and for unmodeled AUs (Figure 6-1) is described further 

in Section 9.2 

DEQ’s approach to nonpoint sources was to assign values to each source category that reflect 

the model based maximum cumulative warming for that source category for each AU. When the 

model results indicated that warming would not be reduced to a cumulative warming of 0.30°C, 

DEQ considered the magnitude of the thermal load contributed from known sources, the 

allocation assigned in the older TMDL being replaced, ease of implementing the allocations, the 

environmental impact of those contributions including where the impact occurs, and how the 

source contribution impacts cumulative warming. 

Some source categories were assigned a 0.0°C human use allowance or no increase in 

temperature. A zero human use allowance should not be interpreted as zero total thermal 

loading or zero discharge. Thermal loads from source categories assigned a zero human use 
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allowance may still have a discharge but cannot contribute to temperature increases above the 

applicable criteria when 7DADM temperature exceed the criteria. 

The current thermal loading from most point sources evaluated by DEQ do not exceed the 

human use allowance. Nonpoint sources, on the other hand, have temperature impacts with 

temperature increases well above the assigned human use allowance in nearly all impaired 

waters evaluated. Nonpoint sources will require the largest temperature reductions for waters to 

attain the applicable temperature criteria. 

9.2 Wasteload allocations for point sources 

Refer to the [DATE] John Day River Basin Temperature TMDL rule (OAR ….) for the wasteload 

allocations assigned to point sources. 

The allocation approach for point sources in Oregon was to use the current maximum thermal 

loads at critical 7Q10 low flow conditions as the starting point to calculate HUA assignments and 

waste load allocations. The model was then used to determine if this amount of warming 

provided capacity for other source categories and reserve capacity. The HUA assigned to each 

facility at the point of discharge is therefore based on the temperature increase above the 

applicable criteria using the maximum effluent discharge at 7Q10 river flows, assuming 100% 

mix. Error! Reference source not found. was used to calculate the change in temperature. 

The temperature increase was rounded up to the nearest thousands place for the HUA. The 

following sections briefly summarize each point source and the data used to calculate the 

assigned HUA and wasteload allocations. 

9.2.1 City of Dayville (23560) 

City of Dayville (WQ File# 23560, EPA Number OR0041505) discharges to John Day River RM 

209.9. Basis for maximum effluent temperature and flow rate from DMRs from April to 

November from 2016 to 2023. City of Dayville was assigned an HUA of 0.10°C, and based on 

the Average Dry Weather Design Flow (ADWDF) of 0.048 MGD, DEQ does not anticipate the 

facility to be out of compliance.  

9.2.2 John Day WWTF (127619) 

John Day STP (WQ File# 43569, EPA Number 127619) discharges to John Day River RM 248. 

Basis for maximum effluent temperature and flow from Average Dry Weather Design Flow of 

0.600 MGD. DEQ does not anticipate the facility to be out of compliance.  

9.2.3 Long Creek STP (51180) 

Long Creek STP (WQ File #51180, EPA Number OR0034070) discharges to Long Creek RM 

20. Basis for maximum effluent flow from Average Dry Weather Design Flow of 0.030 MGD. 

Discharge is prohibited, unless by written DEQ approval, until receipt of the Mixing Zone/Water 

Quality Criteria Analysis report required by Schedule B of the permit.  
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9.2.4 Mt. Vernon STP (59065) 

Mt. Vernon STP (WQ File #59065, EPA Number OR0030694) discharges to John Day River RM 

239. Basis for maximum effluent flow from Average Dry Weather Design Flow of 0.100 MGD. 

Discharge is prohibited, unless by written DEQ approval, until receipt of the Mixing Zone/Water 

Quality Criteria Analysis report required by Schedule B of the permit. 

9.2.5 WLA equations 

9.2.5.1 Wasteload allocation equation 

Equation 9-1 is used to calculate the thermal wasteload allocations in Error! Reference source 

not found.. 

𝑊𝐿𝐴 =  ∆𝑇 ∙ (𝑄𝐸 + 𝑄𝑅) ∙ 𝐶𝐹   Equation 9-1a 

𝑊𝐿𝐴 =  ∆𝑇 ∙ 𝑄𝐸 ∙ 𝐷𝐹 ∙ 𝐶𝐹   Equation 9-1b 

where, 

𝑊𝐿𝐴 = Wasteload allocation (kilocalories/day), expressed as a rolling seven-day average. 

∆𝑇 = The assigned portion of the HUA at the point of discharge. Represents the maximum 

temperature increase (oC) above the applicable temperature criterion using 100% of river 

flow not to be exceeded by each individual source from all outfalls combined. When the 

minimum duties provision at OAR 340-041-0028(12)(a) applies, ∆T = 0.0.Error! Reference 

source not found. is used to determine if the minimum duties provision applies. 

𝑄𝐸 = The daily mean effluent flow (cfs). 

When effluent flow is in million gallons per day (MGD) convert to cfs: 

1,000,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

1 𝑑𝑎𝑦
∙

0.13368𝑓𝑡3

1 gallon
∙

1 𝑑𝑎𝑦

86,400 𝑠𝑒𝑐
= 1.5472 𝑓𝑡3/𝑠𝑒𝑐 

𝑄𝑅 = The daily mean river flow rate, upstream (cfs).  

When flow is <= 7Q10, 𝑄𝑅 = 7Q10. When flow is > 7Q10, 𝑄𝑅 equals the daily mean river 

flow, upstream. 

𝐷𝐹 = Dilution factor (𝑄𝐸 + 𝑄𝑅) 𝑄𝐸⁄  For lakes, the dilution factor is 1 unless determined using 

another method. 

𝐶𝐹 = Conversion factor using flow in cfs: 2,446,665 

(
1 𝑚

3.2808 𝑓𝑡
)

3

∙
1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

9.2.5.2 Wasteload allocation attainment equation 

DEQ evaluated attainment of a wasteload allocation (WLA) using Equation 9-2. Equation 9-2 

calculates the excess thermal loading (ETL). The ETL is compared against the wasteload 

allocation (WLA) to assess attainment. 

𝐸𝑇𝐿 =  (𝑇𝐸 − 𝑇𝐶,𝑖) ∙ 𝑄𝐸 ∙ 𝐶𝐹 Equation 9-2 

where, 

𝐸𝑇𝐿 = The daily excess thermal load (kilocalories/day), expressed as a rolling seven-day average. 

𝑇𝐶,𝑖 = The point of discharge applicable river temperature criterion (oC) (𝑇𝑐); or when the minimum 

duties provision at OAR 340-041-0028(12)(a) applies 𝑇𝐶,𝑖 = the daily maximum temperature 
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measured at the facility intake (𝑇𝑖). Error! Reference source not found. is used to 

determine if the minimum duties provision applies. 

𝑇𝐸 = The daily maximum effluent temperature (oC) 

𝑄𝐸 = The daily mean effluent flow (cfs or MGD) 

𝐶𝐹 = Conversion factor for flow in cfs: 2,446,665 

(
1 m

3.2808 ft
)

3

∙
1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

 

Conversion factor for flow in millions of gallons per day (MGD): 3,785,411 

1 𝑚3

264.17 𝑔𝑎𝑙
∙

1000 𝑘𝑔

1 𝑚3
∙

1000000 𝑔𝑎𝑙

1 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝑔𝑎𝑙
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 3,785,441 

 

9.2.5.3 Calculating change in temperature 

Equation 9-3 is used to assess the change in temperature based on point source effluent 

discharge, river flow, and the applicable temperature criteria. 

∆𝑇𝑝𝑠 = (
𝑄𝐸

𝑄𝐸 + 𝑄𝑅

) ∙ (𝑇𝐸 − 𝑇𝐶,𝑖) Equation 9-3a 

∆𝑇𝑝𝑠 = (
𝑇𝐸 − 𝑇𝐶,𝑖

𝐷𝐹

) Equation 9-3b 

where, 

∆𝑇𝑝𝑠 = The river temperature increase (oC) above the applicable river temperature criterion using 

100% of river flow. 

𝑄𝐸 = The daily mean effluent flow (cfs). 

When effluent flow is in million gallons per day (MGD) convert to cfs: 

1,000,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

1 𝑑𝑎𝑦
∙

0.13368𝑓𝑡3

1 gallon
∙

1 𝑑𝑎𝑦

86,400 𝑠𝑒𝑐
= 1.5472 𝑓𝑡3/𝑠𝑒𝑐 

𝑄𝑅 = The daily mean river flow rate, upstream (cfs).  

When river flow is <= 7Q10, 𝑄𝑅 = 7Q10. When river flow > 7Q10, 𝑄𝑅 is equal to the daily 

mean river flow, upstream. 

𝐷𝐹 = Dilution factor (𝑄𝐸 + 𝑄𝑅) 𝑄𝐸⁄   For lakes, the dilution factor is 1 unless determined using 

another method. 

𝑇𝐸 = The daily maximum effluent temperature (oC) 

𝑇𝐶,𝑖 = The point of discharge applicable river temperature criterion (oC) (𝑇𝑐); or when the minimum 

duties provision at OAR 340-041-0028(12)(a) applies 𝑇𝐶,𝑖 = the daily maximum temperature 

measured at the facility intake (𝑇𝑖). Error! Reference source not found. is used to 

determine if the minimum duties provision applies. 
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9.2.5.4 Calculating wasteload allocation effluent temperatures 

Equation 9-4 is used to calculate the daily maximum effluent temperatures (oC) acceptable 

under the allocated portion of the HUA (∆T) and the wasteload allocation (WLA). 

𝑇𝐸_𝑊𝐿𝐴 =
(𝑄𝐸 + 𝑄𝑅) ∙ (𝑇𝐶,𝑖 + ∆𝑇) − (𝑄𝑅 ∙ 𝑇𝐶,𝑖)

𝑄𝐸

 Equation 9-4a (using ∆T) 

𝑇𝐸_𝑊𝐿𝐴 =
(𝑊𝐿𝐴)

𝑄𝐸 ∙  𝐶𝐹

+  𝑇𝐶,𝑖 Equation 9-4b (using WLA) 

where, 

𝑇𝐸_𝑊𝐿𝐴 = Daily maximum effluent temperature (oC) allowed under the wasteload allocation. 

When 𝑇𝐸_𝑊𝐿𝐴 is > 32°C, 𝑇𝐸_𝑊𝐿𝐴 = 32°C as required by the thermal plume limitations in OAR 

340-041-0053(2)(d)(B). 

𝑊𝐿𝐴 = Wasteload allocation (kilocalories/day) from Equation 9-1. 

∆𝑇 = The assigned portion of the HUA at the point of discharge. Represents the maximum 

temperature increase (oC) above the applicable river temperature criterion using 100% of 

river flow not to be exceeded by each individual source from all outfalls combined. When the 

minimum duties provision at OAR 340-041-0028(12)(a) applies, ∆T = 0.0. 

𝑄𝐸 = The daily mean effluent flow (cfs). 

When effluent flow is in million gallons per day (MGD) convert to cfs: 

1,000,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠

1 𝑑𝑎𝑦
∙

0.13368𝑓𝑡3

1 gallon
∙

1 𝑑𝑎𝑦

86,400 𝑠𝑒𝑐
= 1.5472 𝑓𝑡3/𝑠𝑒𝑐 

𝑄𝑅 = The daily mean river flow rate, upstream (cfs).  

When river flow is <= 7Q10, 𝑄𝑅 = 7Q10. When river flow > 7Q10, 𝑄𝑅 is equal to the daily 

mean river flow, upstream. 

𝑇𝐶,𝑖 = The point of discharge applicable river temperature criterion (oC) (𝑇𝑐); or when the minimum 

duties provision at OAR 340-041-0028(12)(a) applies 𝑇𝐶,𝑖 = the daily maximum temperature 

measured at the facility intake (𝑇𝑖). Error! Reference source not found. is used to 

determine if the minimum duties provision applies. 

𝐶𝐹 = Conversion factor for flow in cfs: 2,446,665 

(
1 𝑚

3.2808 𝑓𝑡
)

3

∙
1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 
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9.2.5.5 Calculating wasteload allocation effluent flows 

Equation 9-5 is used to calculate the daily mean effluent flow (cfs) acceptable under the 

allocated portion of the HUA (∆T) and the wasteload allocation (WLA). 

𝑄𝐸_𝑊𝐿𝐴 =
(𝑄𝑅 ∙ 𝑇𝐶,𝑖) − ((𝑇𝐶,𝑖 + ∆𝑇) ∗ 𝑄𝑅)

𝑇𝐶,𝑖 + ∆𝑇 − 𝑇𝐸

 Equation 9-5a (using ∆T) 

𝑄𝐸_𝑊𝐿𝐴 =
(𝑊𝐿𝐴)

(𝑇𝐸 − 𝑇𝐶,𝑖) ∗ 𝐶𝐹

 Equation 9-5b (using WLA) 

where, 

𝑄𝐸_𝑊𝐿𝐴 = Daily mean effluent flow (cfs) allowed under the wasteload allocation. 

𝑊𝐿𝐴 = Wasteload allocation (kilocalories/day) from Equation 9-1. 

∆𝑇 = The assigned portion of the HUA at the point of discharge. Represents maximum 

temperature increase (oC) above the applicable river temperature criterion using 100% of 

river flow not to be exceeded by each individual source from all outfalls combined. When the 

minimum duties provision at OAR 340-041-0028(12)(a) applies, ∆T = 0.0. 

𝑇𝐸 = The daily maximum effluent temperature (oC). 

𝑄𝑅 = The daily mean river flow rate, upstream (cfs).  

When river flow is <= 7Q10, 𝑄𝑅 = 7Q10. When river flow > 7Q10, 𝑄𝑅 is equal to the daily 

mean river flow, upstream. 

𝑇𝐶,𝑖 = The point of discharge applicable river temperature criterion (oC) (𝑇𝑐); or when the minimum 

duties provision at OAR 340-041-0028(12)(a) applies 𝑇𝐶,𝑖 = the daily maximum temperature 

measured at the facility intake (𝑇𝑖). Error! Reference source not found. is used to 

determine if the minimum duties provision applies. 

𝐶𝐹 = Conversion factor for flow in cfs: 2,446,665 

(
1 𝑚

3.2808 𝑓𝑡
)

3

∙
1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

9.2.5.6 Minimum duties equation 

When assessing the wasteload allocation for attainment, DEQ used the approach described in 

Equation 9-6 to implement the minimum duties provision.  

𝑇𝐸_𝑊𝐿𝐴 < 𝑇𝑖 Equation 9-6 

When minimum durites applies, there may be no increase in temperature above the intake temperature 

(𝑇𝑖) and the assigned portion of the HUA is zero (∆𝑇= 0). 

where, 

𝑇𝐸_𝑊𝐿𝐴 = Daily maximum effluent temperature (°C) allowed dunder the wasteload allocation as 

calculated using Equation 9-4 where 𝑇𝐶,𝑖 equals the applicable temperature criteria 

𝑇𝑖 = The daily maximum influent temperature (oC) measured at the facility intake. 

 



 

 

TMDL for the John Day River Basin, Technical Support Document   69 

9.3 Load allocations for nonpoint sources 

Refer to the [DATE] John Day River Temperature TMDL rule (OAR ….) for the load allocations 

assigned to nonpoint sources. 

Background sources were assigned a thermal load equivalent to the applicable numeric criteria 

where and when it applies (e.g. 20°C, 13°C). The loads assigned are the maximum possible 

amount of loading that will attain the temperature criteria. 

DEQ assigned a load allocation and HUA of 0.00°C (no warming) to dam and reservoir 

operations. Small reservoirs in the basin are used for irrigation, recreation, and livestock and 

based on their small fraction of basin area and low volume, reservoirs are a relatively small 

source of heating. A surrogate measure was developed to implement the dam and reservoir 

HUA and corresponding load allocation (See TMDL Section 9.1.4). 

The load allocations assigned to tributaries account for temperature increases in the modeled 

streams caused by point or nonpoint source anthropogenic warming in tributaries of John Day, 

North Fork John Day, and Middle Fork John Day Rivers. Inflow from canals or drains are also 

included in this category as they are considered waters of the state. The tributary HUA 

assignments for each AU are based on all tributaries in Oregon attaining the entire 0.3oC HUA 

at their mouths. 

Lack of streamside vegetation is one of the largest sources of stream warming contributing to 

multiple degrees of warming where it was assessed (Section Error! Reference source not 

found.). Except for streamside vegetation reduction caused by existing infrastructure (roads, 

railroads, buildings, and utility corridors), all other nonpoint sources of solar loading were 

assigned a zero human use allowance, meaning a reduction in streamside vegetation may not 

cause an increase in temperature above the applicable criterion. 

The solar loading allocation is implemented through an effective shade target. Effective shade 

can be easily measured in the field and is simpler to monitor relative to a thermal load. Based 

on an extensive literature review, DEQ determined that a vegetation buffer width based on a 

slope distance of 120 ft would be sufficient in most cases to have no warming and attain the 

shade targets (TSD Appendix K). This assumes the site potential trees are at least 100-120 feet 

tall and will grow within 120 feet slope distance from the stream bank, they can cast a shadow 

at least 120 feet and shade the stream. Therefore, the 120 feet is applicable. For other eastside 

streams, the site potential tree/shrub heights are shorter (e.g. willows), and in some locations 

will not grow 120 feet from the stream because the floodplain is much narrower, upland 

locations may have different soils and may require deeper roots to reach groundwater. Instead, 

the main shade producing vegetation will occupy a dense stripe in the floodplain near the 

stream with grass in the upland. In these cases, the sufficient shading distance will be less than 

120 feet and will be a function of the site potential tree/shurb heights, and the distance these 

plants can naturally grow as you move away from the stream and floodplain. Effective shade 

surrogate measure targets represent a surrogate for the amount of solar loading that will attain 

the HUA and load allocations for nonpoint sources managing streamside vegetation. 

DEQ chose to assign a portion of the human use allowance to existing infrastructure (roads, 

railroads, buildings, and utility corridors) over other land uses because moving, rebuilding, or 
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modifying this infrastructure in addition to restoring streamside vegetation is a much more 

complex and potentially costly endeavor compared to restoring or protecting existing streamside 

vegetation in areas without infrastructure constraints. 

DEQ assigned a load allocation and HUA of up to 0.15°C for temperature impacts associated 

with surface water withdrawals. This nonpoint source category accounts for warming from the 

withdrawal of water that is intended for consumptive uses (such as irrigation), and the warming 

that might occur as that water moves through a canal or ditch before being returned to the 

natural river. 

9.3.1 Load allocation equations 

9.3.1.1 Load allocation equation for background sources  

Load allocations are assigned to background sources and anthropogenic nonpoint sources on 

all waters in the John Day River Basin. Load allocations for background sources are calculated 

using Equation 9-7. 

𝐿𝐴𝐵𝐺 =  (𝑇𝐶) ∙ (𝑄𝑅) ∙ 𝐶𝐹 Equation 9-7 

where, 

𝐿𝐴𝐵𝐺 = Load allocation to background sources (kilocalories/day).  

𝑇𝐶 = The applicable temperature criteria, not including the HUA. When there are two year-

round applicable temperature criteria that apply to the same AU, the more stringent 

criteria shall be used. 

𝑄𝑅 = The daily average river flow rate (cfs). For a lake, a dilution factor of 1 may be used for 

QR unless determined using another method. 

𝐶𝐹 = Conversion factor using flow in cfs: 2,446,665 

(
1 m

3.2808 ft
)

3

∙
1 𝑚3

35.31 𝑓𝑡3
∙

1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

 

Section 9.1.3 of the John Day River Basin TMDL presents the load allocation assigned to 

background sources for temperature impaired Category 5 AUs that were modeled for the TMDL 

analysis. The load allocation presented is based on the critical 7Q10 low flow. Equation 9-7 

shall be used to calculate the load allocation to background sources for any AU or stream 

location in the John Day River Basin not identified in the TMDL or when river flows are greater 

than 7Q10.  

Equation 9-7 may also be used to calculate the load allocations for background nonpoint 

sources if in the future the applicable temperature criteria are updated and approved by EPA. 

9.3.1.2 Load allocation equation for nonpoint sources  

Load allocations assigned to anthropogenic nonpoint sources on any AU or stream location in 

the John Day River Basin are calculated using Equation 9-8. The portions of the HUA (∆T) 
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assigned to nonpoint sources or source categories are presented in Section 9.1 of the John Day 

River Basin TMDL. 

 

𝐿𝐴𝑁𝑃𝑆 =  (∆𝑇) ∙ (𝑄𝑅) ∙ 𝐶𝐹 Equation 9-8 

where, 

𝐿𝐴𝑁𝑃𝑆 = Load allocation to anthropogenic nonpoint sources (kilocalories/day).  

∆𝑇 = The portion of the HUA assigned to each nonpoint source or source category 

representing the maximum cumulative temperature increase (oC) from the nonpoint 

source or source category. When the minimum duties provision at OAR 340-041-

0028(12)(a) applies, ∆T = 0.0. 

𝑄𝑅 = The daily average river flow rate (cfs). For a lake, a dilution factor of 1 may be used for 

QR unless determined using another method. 

𝐶𝐹 = Conversion factor using flow in cfs: 2,446,665 

(
1 m

3.2808 ft
)

3

∙
1 𝑚3

35.31 𝑓𝑡3
∙

1000 𝑘𝑔

1 𝑚3
∙

86400 𝑠𝑒𝑐

1 𝑑𝑎𝑦
∙

1 𝑘𝑐𝑎𝑙

1 𝑘𝑔 ∙ 1℃
= 2,446,665 

10 Water quality standards 

attainment 
TMDLs are a science-based approach to restoring water quality and eventually attaining and 

maintaining water quality standards in impaired waters. The Clean Water Act instructs that a 

TMDL “be established at a level necessary to implement applicable water quality standards.” 

This TMDL assigns background sources load allocations consistent with applicable biologically 

based numeric temperature criteria, and wasteload allocations and nonpoint source load 

allocations consistent with the attainment of the 0.3oC human use allowance. As summarized in 

the allocations summary tables in TMDL section 9.3, the sum of the wasteload allocations, load 

allocations, and reserve capacity on each assessment unit do not exceed that AUs thermal 

TMDL loading capacity. The following subsections, Sections 10.1 and 10.2, discuss the 

approach used to evaluate attainment of the assigned allocations.  

10.1 Point sources 

DEQ’s approach to point source allocations is summarized in TSD sections 9.1 and 9.2 with 

facility specific assessment summaries described in Section 9.2.  

For point sources, attainment of the temperature criteria is demonstrated by attaining the 

assigned HUA and equivalent WLA at the point of discharge and cumulatively at the point of 

maximum impact. 

On unmodeled streams and where a model based cumulative effects analysis was not 

completed (Figure 6-1), it was assumed that warming impacts from individual point sources did 

not dissipate with distance from the outfall. This approach is protective based on model results 
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from other streams that show temperature impacts from point sources dissipating moving 

downstream from the outfall. DEQ also mapped the outfall locations to AUs and adjusted the 

HUA assignments on AUs that did not have point sources, but that were downstream of AUs 

with dischargers, to ensure that there would be no warming above the HUA assigned to point 

sources. This ensures cumulative warming from all point sources will not exceed the portion of 

the HUA assigned to the point source sector.  

On temperature modeled streams (Figure 6-1), DEQ evaluated attainment with a cumulative 

effects analyses. The model analysis consisted of setting point source effluent discharges at 

their respective WLAs. The stream temperature from this model scenario were then compared 

to stream temperatures from a model scenario without point sources. The difference is the 

change in temperature caused by point sources discharging at their WLAs. This analysis allow 

DEQ to assess how warming from point sources occurred over space and time, and to confirm 

that the assigned human use allowance and applicable temperature criteria would be attained. 

Cumulative effects model analyses were completed for the John Day River. The point source 

sector was assigned 0.1 on three AUs on the John Day River where the modeling shows they 

have a downstream cumulative warming. The wasteload allocation increases John Day River 

temperature no more than 0.1°C (Figure 10-1). Model results confirm that cumulative warming 

from point sources will not exceed the portion of the HUA assigned to point sources on John 

Day River. 

10.1.1 John Day River point source impacts 

Figure 10-1 shows the impact of WLAs for the John Day River modeled. The Mt. Vernon STP is 

the location of the point of maximum impact (POMI) of point sources for the John Day River. 

The POMI is located downstream of the confluence of Beech Creek and the John Day River at 

RM 239. Major point sources which impact river temperature include Mt. Vernon STP and the 

City of Dayville which discharge to the John Day River. The maximum impact in the Upper John 

Day Subbasin is 0.10oC, for a total HUA assignment to point sources of 0.10oC for AUs with 

individual and general NPDES permits (OR_SR_1707020106_05_101533, 

OR_SR_1707020109_05_101547, and OR_SR_1707020110_05_101552) in the Upper John 

Day Subbasin, with a reserve capacity of 0.025oC for future use or growth.  

Due to the absence of point sources in the Lower John Day Subbasin, a total HUA assignment 

to point sources was 0.0oC with a reserve capacity of 0.05oC for future use or growth.  
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Figure 10-1: Change in maximum 7DADM stream temperatures between the Wasteload Allocations 

and No Point Sources scenarios for the John Day River over all time periods. 

10.2 Nonpoint sources 

DEQ’s approach to nonpoint source allocations is to distribute portions of the HUA to the 

nonpoint source categories. Water management activities and water withdrawals, solar loading 

from existing transportation corridors, existing buildings, and existing utility infrastructure, dam 

and reservoir operations, and solar loading from all other nonpoint source sectors.  

The portion of the HUA allocated to nonpoint source categories was set to ensure no more than 

0.3°C of cumulative warming from all NPDES point sources and nonpoint sources on a given 

waterbody. The nonpoint source HUA allocation will be implemented by assessing the 

cumulative warming of a waterbody by all nonpoint sources. This ensures cumulative warming 

from all nonpoint sources will not exceed the portion of the HUA allocated to nonpoint sources.  

DMAs responsible for nonpoint source categories are expected to meet their HUA assignments, 

which were calculated to attain water quality standards. The HUA allocations for nonpoint 

source categories are achieved through the implementation of load allocations and surrogate 

measures. DMAs are responsible for implementing management activities that achieve the 

surrogate measure targets appropriate to their source category and location. A DMA has 

achieved their load allocation when surrogate measure targets are met. When all DMAs within a 

nonpoint source category have met their surrogate measure targets and achieved their load 

allocations, the HUA allocation to that nonpoint source category is achieved. 

Effective shade surrogate measure targets are set at levels that assume no anthropogenic 

warming of the stream. When effective shade targets are met, the HUA assignments and load 

allocations to solar loading from nonpoint sources are achieved. 
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10.2.1 Tributary temperature assessment 

DEQ modeled a “Tributary Temperatures” scenario that represented background conditions 

except that most tributaries’ temperatures were set to CCC + 0.30°C throughout the modeling 

period. This Tributary Temperatures scenario was compared to the CCC scenario (see Section 

9.3) to model the effects of tributaries discharging at their assigned HUAs on the John Day 

River temperatures, which excludes any reserve capacity. 

Comparison of the Tributary Temperatures Attainment scenario to the CCC scenario (Figure 

10-2) indicated a maximum 7DADM temperature change of 0.26°C at the POMI (river km 282) 

and 0.02°C at the mouth (river km 0.00). 

 

Figure 10-2: Change in maximum 7DADM stream temperatures between the Tributary Temperature 

Scenario (0.30 HUA includes reserve capacity) and Current Condition Calibration scenarios for the 

John Day River over all time periods. 

 

10.3 John Day River assessment for Columbia 

River Temperature TMDL 

10.3.1 Background 

EPA’s Columbia and Lower Snake Rivers temperature TMDL (EPA, 2021) allocated 0.1°C of 

warming in the Columbia River to anthropogenic sources in Columbia River tributaries. EPA 

determined that to achieve this allocation, tributary temperatures must be ≤0.5°C above the 

natural condition at their mouths. Per consultation with EPA, the 0.5°C increase is measured 

above the daily mean. This is due to the daily timestep of the model simulation. DEQ evaluated 

John Day River Temperatures for this purpose via comparisons of various model scenarios to 
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determine if temperature changes associated with allocations to anthropogenic sources attain 

the Columbia River allocation. 

10.3.2 Methods and assumptions 

DEQ provided allocations that are greater than zero to multiple anthropogenic source categories 

including point sources, dam and reservoir operations, consumptive uses (water withdrawals), 

solar loading from existing infrastructure, existing buildings, and existing utility infrastructure, 

and reserve capacity. Except for point sources, consumptive uses, and existing infrastructure, 

DEQ did not develop model scenarios that represent model scenarios that represent ground 

conditions, operations, or other management strategies that attain the other nonpoint source 

TMDL allocations. The models were focused on assessing current loading only.  

To estimate the impact of the other nonpoint source categories, a conversion factor was 

developed to convert increases above the 7DADM to increases above the daily mean 

temperatures. This provided an estimate using the allocated portion of the HUA. The sum of 

each sector’s increase was evaluated against the Columbia River TMDL allocation of 0.5°C. 

For point sources and consumptive use sectors, the model was used to assess the John Day 

River’s attainment of its Columbia River TMDL allocation. No single model scenario was 

developed that reflected both point sources, consumptive use withdrawals, and existing 

infrastructure attaining their allocations. Thus, DEQ evaluated the results from each source 

category and assumed that the sum of the results equals the total change above natural 

conditions. DEQ completed the following scenario comparisons using the model: 

1. Consumptive use water withdrawal vs natural flow 

2. TMDL WLA vs no (NPDES-permitted) point sources 

The TSD Appendices A and B provide detailed information on the model scenarios setup and 

results. The change above the daily mean was computed as follows:  

1. Calculate scenario 1 (i.e., natural conditions) daily mean temperatures at each km 

and day in the model extent.  

2. Calculate scenario 2 (i.e. anthropogenically altered conditions) daily mean 

temperatures at each km and day in the model extent.  

3. For each day and model km, subtract step 1 result from step 2 result.  

4. From the time-series longitudinal results of step 3, find the maximum difference at 

the John Day River mouth (km: 0.00) 

10.3.3 Results 

Table 10-1 provides the results of these model scenario comparisons at the John Day River 

mouth. The maximum cumulative temperature change from the daily mean is 0.005°C.  

For the source categories listed in Table 10-1, the maximum model-calculated increases above 

the daily means are about 0.967 times the equivalent allocated portions of the HUA measured 

above the 7DADM. The factor (0.967) was then applied to estimate the maximum increases 

above the daily means for the remaining source categories (Table 10-2). 
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After summing the results (Table 10-2), the total estimated increase is 0.29°C and is thus likely 

to attain the 0.5°C tributary temperature allocation for the John Day River in the Columbia and 

Lower Snake Rivers temperature TMDL.  

Table 10-1: Maximum difference between daily mean temperature under various scenarios at the 

John Day River mouth. 

Scenario 1 Scenario 2 

Maximum difference 

in daily mean (°C) 

Maximum difference 

in 7DADM (°C) 

Conversion factor (Max 

daily mean at mouth/ 

Max 7DADM at mouth) 

Background Attainment 0. 00528 0. 00546 0.967 

 

Table 10-2: John Day River human use allowance assignments and the equivalent maximum 

increase measured above the daily mean temperature. 

Source or source categories 

Allocated portion of human use 

allowance (°C) 

Max increase above the daily 

mean (°C) 

NPDES point sources 0.00 0.00 

Dam and reservoir operations 0.00 0.00 

Anthropogenic warming from tributaries 0.05 0.048 

Solar loading from existing transportation 

corridors, existing utility infrastructure 

0.10 0.097 

Consumptive use water management and 

water withdrawals 

0.10 0.097 

Solar loading from nonpoint sectors 0.00 0.00 

Reserve capacity 0.05 0.048 

Total  0.30 0.29 

11 Water quality management plan 

support 

11.1 Adequacy of Agricultural Water Quality 

Management programs in attaining TMDL 

load allocations and effective shade 

surrogate measures 

The Oregon Legislature passed the Agricultural Water Quality Management Act in 1993, which 

directed ODA to adopt rules as necessary and to develop plans to prevent water pollution from 

agricultural activities (ORS 568.900 to 568.933 and ORS 561.191 and OAR chapter 603, 

divisions 90 and 95). Subsequently, ODA worked with Local Advisory Committees (LACs) and 
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Soil and Water Conservation Districts (SWCDs) to develop Agricultural Water Quality Area 

Rules and Area Plans for 38 watershed-based management areas across the state. 

The John Day River Basin TMDL includes four management areas: North and Middle Forks 

John Day River, Upper Mainstem and South Fork John Day River, Middle John Day, and Lower 

John Day. Each management area has agricultural water quality regulatory requirements, called 

Area Rules. Each management area also has an Agricultural Water Quality Management Area 

Plan, which is not regulatory but guides landowners in how to protect water quality from 

agricultural activities. 

OAR 603-095 requires agricultural activities to allow streamside vegetation to establish and 

grow to provide shade on perennial and some intermittent streams. Table 11-1 summarizes the 

streamside management measures required by state law for the four management areas 

included in this TMDL. Specific requirements differ depending on the management area; 

however, most management areas identify vegetation goals based on site capability, which is 

not clearly defined. However, in OAR 603-095 there are no requirements for streamside 

vegetation to be established on agricultural lands when streamside vegetation deficiency is not 

caused by an agricultural activity. The rule does not apply to conditions resulting from unusual 

weather events or other circumstances not within the reasonable control of the landowner or 

operator, which is defined in the OAR.  

Table 11-1: Summary of OAR 603-095 for streamside management in seven management areas 

within the John Day River Basin Temperature TMDL project area.  

Agricultural 

Water Quality 

Management 

Area Prevention and Control Measures* 

North and Middle 

Forks John Day 

River 

Cropland, rangeland and pasture condition must allow, within the capability of the 

site, vegetation sufficient to protect water quality. Riparian area condition must 

allow the establishment, growth and active recruitment of riparian vegetation, 

consistent with the vegetative capability of the site. Irrigation must be done in a 

manner that limits the amount of pollutants in the runoff from the irrigated area. 

Upper Mainstem 

and South Fork 

John Day River 

Landowners or occupiers shall manage streamside areas to allow the 

establishment, growth, and/or maintenance of riparian vegetation appropriate to 

the site. Vegetation must be sufficient to provide shade and to protect the 

streamside area such that it maintains its integrity during high stream flow events 

such as those events which are reasonably expected to occur following a 25-year, 

24-hour storm event. If any agricultural activity degrades riparian vegetation, the 

landowner or occupier shall replant or restore the disturbed area to an adequate 

cover as soon as practical. 

Middle John Day Streamside management must allow the establishment, growth, and active 

recruitment of vegetation, consistent with the vegetative capability of the site, for 

protection of water quality by filtering sediment, stabilizing streambanks and 

providing shade. 

Lower John Day Management must allow the establishment and improvement, over time, of riparian 

vegetation for streambank stability, filtering sediment and shading, consistent with 

site capability.  



 

 

TMDL for the John Day River Basin, Technical Support Document   78 

*Prevention and Control Measures are identified in OAR for each management area for various 

agricultural activities. The ones summarized in this table are specific to streamside management. 

Each management area has an Area Plan, which is not regulatory and does not establish 

prohibitions on agricultural activities that may impact water quality or require active restoration 

on agricultural lands. Instead, Area Plans rely on outreach and education, and voluntary 

landowner actions to implement conservation and management activities that protect water 

quality. ODA continues to work with LACs, SWCDs, DEQ and other watershed partners to 

implement, evaluate, and update Area Plans through their Biennial Review process for each of 

the management areas included in this TMDL.  

As part of the biennial review process, DEQ prepares and submits to ODA specific feedback 

about water quality in the management areas. DEQ’s assessments also address land 

conditions, agricultural activities, and implementation gaps that likely contribute to water quality 

impairments. DEQ has identified that a high priority for many management areas is to protect 

and reestablish riparian vegetation. The Area Plans for the four management areas included in 

this TMDL have all been reviewed by DEQ within the last year. Some of these reviews were 

completed as part of ODA’s light biennial review process; during light reviews ODA convenes 

members of the LAC to report out on restoration and land management accomplishments and 

water quality status and trends within the management area, but ODA does not change or 

update plans during a light review. Table 11-2 is a summary of the most recent updates for 

these Area Plans.  

Table 11-2: Summary of the most recent updates to Area Plans, which occur during ODA’s full 

biennial review process. 

Agricultural Water Quality Management Area Date of most recent Area Plan update 

North and Middle Forks John Day River 2025 

Upper Mainstem and South Fork John Day River 2025 

Middle John Day 2025 

Lower John Day 2023 
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Appendices 
The TSD includes the following appendices: 

Appendix A: Heat Source Model Calibration and Setup 

Appendix B: Heat Source Model Scenario Report 

Appendix C: Potential Near-Stream Land Cover 

Appendix D: Assessment Units addressed by Temperature TMDLs for the John Day River Basin 

Appendix E: Upper John Day Subbasin Effective Shade Results 

Appendix F: North Fork John Day Subbasin Effective Shade Results 

Appendix G: Middle Fork John Day Subbasin Effective Shade Results 

Appendix H: Lower John Day Subbasin Effective Shade Results 

Appendix I: John Day River Basin Interactive TMDL Map 

Appendix J: Climate Change and Stream Temperature in Oregon: A Literature Synthesis 

Appendix K: Stream Buffer Width Literature Review 
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