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Executive Summary 

This document addresses the temperature impairments of 36 assessment units in the Owyhee 

River watershed in southwest Idaho. The Owyhee River watershed incorporates the Upper, 

South, and North and Middle Fork Owyhee River subbasins. 

The federal Clean Water Act requires that states and tribes restore and maintain the chemical, 

physical, and biological integrity of the nationôs waters. States and tribes, pursuant to 

Section 303 of the act, are to adopt water quality standards necessary to protect fish, shellfish, 

and wildlife while providing for recreation in and on the nationôs waters whenever possible. 

Section 303(d) establishes requirements for states and tribes to identify and prioritize water 

bodies that do not meet water quality standards. States and tribes must periodically publish a 

prioritized list (a ñÄ303(d) listò) of impaired waters. This list is currently published every 2 years 

as the list of Category 5 waters in the Integrated Report. For waters identified on this list, states 

and tribes must develop a total maximum daily load (TMDL) of pollutants, set at a level to 

achieve water quality standards. 

Temperature TMDLs were previously written for many assessment units in the Owyhee River 

watershed (DEQ 1999a, 1999b, 2003). However, the Idaho Department of Environmental 

Quality (DEQ) recommended rewriting those TMDLs using more appropriate shade targets 

based on knowledge of local vegetation types and natural stream widths (DEQ 2009a, 2009b). 

This document revises 25 previous TMDLs and establishes 11 new TMDLs (Table A). 

Table A. Summary of new and revised TMDLs. 

Subbasin 
Hydrologic Unit 

Code (HUC) 
Assessment Units 
with New TMDLs 

Assessment Units 
with Updated TMDLs 

Upper Owyhee River 17050104 11 10 

South Fork Owyhee River 17050105 0 2 

North & Middle Fork 
Owyhee River 

17050107 0 13 

Temperature analyses were completed using the potential natural vegetation method (Shumar 

and De Varona 2009). Shade levels were found to vary widely, but in general, the lower portion 

of a stream was more likely to meet its shade target than the upper portion. This difference is 

mainly because canyon walls, more prevalent in the lower reaches of a watershed, provide 

isolation and topographic shade to a stream. The following is a summary of the existing shade in 

the watershed: 

 Excellent shading: Owyhee and South Fork Owyhee Rivers, lower Red Canyon, and ¶

lower Battle Creek 

 Good shading: North and Middle Fork Owyhee Rivers; Camas, Deep, and Noon Creeks; ¶

East Fork Red Canyon; and the lower reaches of Cabin, Corral, Juniper, Nickel, Pole, 

Pleasant Valley, and Smith Creeks 

 Fair shading: Camel Creek; West Fork Red Canyon; and the upper reaches of Battle, ¶

Cabin, Corral, Juniper, and Pleasant Valley Creeks 
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 Poor shading: Beaver, Castle, and Thomas Creeks and the upper reaches of Nickel, Pole, ¶

and Smith Creeks 

To implement this TMDL, land managers should work to attain target shade levels for individual 

stream reaches. Priority should be given to areas with the greatest discrepancies between existing 

and target shade levels. A summary of assessment outcomes for all assessment units addressed in 

this addendum is provided in Tables BïD.  

Table B. Summary of assessment outcomes for the Upper Owyhee River subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050104SW001_06 
Owyhee River between Juniper Creek and 
South Fork 

Leave in Cat 2 Meets targets 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat Cat 5 to Cat 4a TMDL completed 

ID17050104SW023_03 
Battle Creek between Antelope Flat and Big 
Springs Creek 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW023_04 
Battle Creek between Big Springs Creek and 
Owyhee River 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW026_04 
Deep Creek between Hurry Back and Nickel 
Creeks 

Leave in Cat 4a TMDL updated 

ID17050104SW026_05 
Deep Creek between Nickel Creek and Owyhee 
River 

Leave in Cat 4a TMDL updated 

ID17050104SW028_02 Pole Creek upstream of Mud Flat Leave in Cat 4a TMDL updated 

ID17050104SW028_03 Pole Creek between Camas Creek and Mud Flat Leave in Cat 4a TMDL updated 

ID17050104SW028_04 Pole Creek between Camas and Deep Creeks Leave in Cat 4a TMDL updated 

ID17050104SW029_03 
Camas Creek between Big Springs Butte and 
Pole Creek 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW030_02 Camel Creek upstream of Sunshine Valley Creek Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_02 Nickel, Smith, and Thomas Creek headwaters Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_03 Nickel, Smith and Thomas Creeksð3rd order Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_04 Nickel and Smith Creeksð4th order Cat 3 to Cat 4a TMDL completed 

ID17050104SW032_02 Castle Creek upstream of Skunk Creek Leave in Cat 4a TMDL updated 

ID17050104SW032_03 Castle Creek between Skunk and Deep Creeks Leave in Cat 4a TMDL updated 

ID17050104SW033_02 Beaver Creek upstream of Carter Creek Cat 5 to Cat 4a TMDL completed 

ID17050104SW033_03 Beaver Creek between Carter and Trap Creeks Cat 5 to Cat 4a TMDL completed 

ID17050104SW033_04 Beaver Creek between Trap and Deep Creeks Cat 5 to Cat 4a TMDL completed 

ID17050104SW034_02 West Fork Red Canyon Leave in Cat 4a TMDL updated 

ID17050104SW034_03 
East Fork Red Canyon and Red Canyon 
upstream of Petes Creek 

Leave in Cat 4a TMDL updated 

ID17050104SW034_04 
Red Canyon between Petes Creek and Owyhee 
River 

Leave in Cat 4a TMDL updated 
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Table C. Summary of assessment outcomes for the South Fork Owyhee River subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050105SW001_06 
South Fork Owyhee River upstream of Little 
Owyhee River 

Leave in Cat 4a TMDL updated 

ID17050105SW001_07 
South Fork Owyhee River downstream of Little 
Owyhee River 

Leave in Cat 4a TMDL updated 

Table D. Summary of assessment outcomes for the North and Middle Fork Owyhee River 
subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050107SW001_07 
Owyhee River between South Fork and Oregon 
border 

Cat 3 to Cat 1 
Designated 
Wilderness 

ID17050107SW004_02 
Middle Fork Owyhee River upstream of Summit 
Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW004_03 
Middle Fork Owyhee River downstream of 
Summit Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW008_02 
North Fork Owyhee River upstream of Big 
Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW008_03 
North Fork Owyhee River between Big Spring 
and Pleasant Valley Creeks 

Leave in Cat 4a TMDL updated 

ID17050107SW008_04 

North Fork Owyhee River between Pleasant 
Valley and Juniper Creeks, and 

Juniper Creek between Cabin Creek and North 
Fork Owyhee River 

Leave in Cat 4a TMDL updated 

ID17050107SW008_05 
North Fork Owyhee River downstream of Juniper 
Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW009_02 
Pleasant Valley Creek upstream of East Fork 
Pleasant Valley Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW009_03 
Pleasant Valley Creek between North Fork 
Owyhee River and East Fork Pleasant Valley 
Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW010_02 Noon Creek Leave in Cat 4a TMDL updated 

ID17050107SW011_02 Cabin and Corral Creek headwaters Leave in Cat 4a TMDL updated 

ID17050107SW011_03 Cabin and Corral Creeksð3rd order  Leave in Cat 4a TMDL updated 

ID17050107SW012_02 Juniper Creek upstream of Buck Creek Leave in Cat 4a TMDL updated 

ID17050107SW012_03 Juniper Creek between Buck and Cabin Creeks Leave in Cat 4a TMDL updated 
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Watershed Overview 

The Owyhee River watershed encompasses a large area of southwest Idaho. It incorporates the 

Upper Owyhee River subbasin (hydrologic unit code [HUC] 17050104), South Fork Owyhee 

River subbasin (HUC 17050105), and North and Middle Fork Owyhee River subbasin 

(HUC 17050107) (Figure A). 

 

Figure A. Watershed at a glance. 

The headwaters of the Owyhee River and its South Fork originate in the Independence and Bull 

Run Mountains of northern Nevada. Both flow through deep canyons to their confluence 8 miles 

upstream of the Oregon border. At that point, the river is nearly one thousand feet below the 

surrounding plateau. The North and Middle Forks flow from the canyons of South Mountain and 

the western flanks of Juniper Mountain and join the main Owyhee River at Three Forks, Oregon. 

Deep Creek drains the eastern slopes of Juniper Mountain and flows through dry tablelands to its 

confluence with the Owyhee River. Battle Creek is more arid still and is named after a nearby 

1864 battle that killed Michael Jordan and James Carroll, known for discovering gold in 

Silver City. 
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Several assessment units were listed on Idahoôs 2010 §303(d) list for temperature pollution 

(Table E) (DEQ 2011).  

Table E. Assessment units on Idahoôs 2010 §303(d) list. 

Assessment Unit Description Pollutant 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat 

Temperature 

ID17050104SW023_03 Battle Creek between Antelope Flat and Big Springs Creek 

ID17050104SW023_04 Battle Creek between Big Springs Creek and Owyhee River 

ID17050104SW029_03 Camas Creek between Big Springs Butte and Pole Creek 

ID17050104SW030_02 Camel Creek upstream of Sunshine Valley Creek 

ID17050104SW031_02 Nickel, Smith, and Thomas Creek headwaters 

ID17050104SW031_03 Nickel, Smith, and Thomas Creeksð3rd order 

ID17050104SW033_02 Beaver Creek upstream of Carter Creek 

ID17050104SW033_03 Beaver Creek between Carter and Trap Creeks 

ID17050104SW033_04 Beaver Creek between Trap and Deep Creeks 

The 4th-order of Nickel Creek was mistakenly not listed on Idahoôs 2010 §303(d) list (Table F), 

despite instructions to do so in the original TMDL. TMDLs were developed in this addendum for 

all of these assessment units.  

Table F. Unlisted but impaired assessment units. 

Assessment Unit Description Pollutant 

ID17050104SW031_04 Nickel and Smith Creeksð4th order  Temperature 

Public Participation 

This document was sent to the watershed advisory group (WAG) in February 2012. The WAG 

was invited to review, comment upon, and provide local insight into the TMDL. These 

comments were incorporated in April 2012. 

The TMDL was opened to public comment between April 11 and May 11, 2012.  Three 

comments were received, and some changes were made to the document. 
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1 Watershed Characterization 

This document addresses temperature impairments in 36 assessment units in three subbasins 

(identified by hydrologic unit codes, or HUCs) in the Owyhee River watershed: 

 HUC 17050104ðUpper Owyhee River subbasin ¶

 HUC 17050105ðSouth Fork Owyhee River subbasin ¶

 HUC 17050107ðNorth and Middle Fork Owyhee River subbasin  ¶

1.1 IntroductionðRegulatory Requirements 

This document was prepared in compliance with both federal and state regulatory requirements. 

The federal Clean Water Act (CWA) requires that states and tribes restore and maintain the 

chemical, physical, and biological integrity of the nationôs waters. States and tribes, pursuant to 

Section 303 of the CWA, are to adopt water quality standards necessary to protect fish, shellfish, 

and wildlife while providing for recreation in and on the nationôs waters whenever possible.  

Section 303(d) of the CWA establishes requirements for states and tribes to identify and 

prioritize water bodies that are water quality limited (i.e., water bodies that do not meet water 

quality standards). States and tribes must periodically publish a prioritized list (a ñÄ303(d) listò) 

of impaired waters. This list is currently published every 2 years as the list of Category 5 waters 

in the Integrated Report. For waters identified on this list, states and tribes must develop a total 

maximum daily load (TMDL) for the pollutants, set at a level to achieve water quality standards.  

This document is an addendum to three existing TMDLs and addresses the water bodies in the 

Owyhee River watershed that have been placed on Idahoôs current Ä303(d) list (DEQ 2011). This 

addendum updates 25 existing TMDLs and establishes 11 new temperature TMDLs.  

1.2 Physical and Biological Characteristics 

Detailed discussions of the physical, biological, climate, subbasin, subwatershed, and stream 

characteristics of the Owyhee River watershed are provided in the following three TMDLs 

approved by the US Environmental Protection Agency (EPA): 

 Upper Owyhee Watershed Subbasin Assessment and Total Maximum Daily Load ¶

(approved by EPA in March 2003) (DEQ 2003) 

 South Fork Owyhee River Subbasin Assessment and Total Maximum Daily Load ¶

(approved by EPA in March 2000) (DEQ 1999a) 

 North and Middle Fork Owyhee Subbasin Assessment and Total Maximum Daily Load ¶

(approved by EPA in February 2000) (DEQ 1999b) 

An extreme wildfire occurred in 2007, and encompassed the drainages of Red Canyon, upper 

Castle Creek, and upper Beaver Creek.  The hydrology of the area was significantly altered by 

removal of dense juniper and streamside vegetation in a number of areas. 
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1.3 Cultural Characteristics 

A detailed discussion of the cultural characteristics of the Owyhee River watershed is provided 

in the above referenced documents. 

The main change has been to the wilderness status of much of the land in the watershed. On 

March 30, 2009, the Owyhee Public Lands Management Act (ñOwyhee Initiativeò) was signed 

into law. Senator Mike Crapoôs website enumerates many of the benefits of the act: 

 Resolution of decades-old public lands conflicts and certainty for various user groups. ¶

 Better enforcement and prevention of indiscriminate off-road/off-trail travel by motorized vehicles. ¶

 Designation of over 517,000 acres of wilderness, including 55,000 acres of cow-free wilderness. ¶

 Designation of nearly 315 miles of wild and scenic rivers.  ¶

 Establishment of a coordinated Science Review to address management issues affecting public and ¶

private rangelands in Owyhee County. 

 Establishment of a Research and Conservation Center in Owyhee County for collaborative research ¶

projects. 

 Preservation of outstanding recreational opportunities.  ¶

(Source: http://www.crapo.senate.gov/issues/documents/Summary.4.14.08.doc) 

The following changes have occurred as a result of the act: 

Upper Owyhee River Subbasin 

 Upper Deep Creek was released from Wilderness Study Area (WSA) status. ¶

 Most of Pole Creek was released from WSA status. Camas Creek and a few miles of Pole ¶

Creek are now in the Pole Creek Wilderness. 

 Current Creek, from Indian Meadows to Mud Flat Road, is now in the North Fork ¶

Owyhee Wilderness. 

 Lower Deep Creek and most of Dickshooter Creek are now in the Owyhee River ¶

Wilderness. 

 Lower Battle Creek is included in the Owyhee River Wilderness. ¶

 Lower Red Canyon is included in the Owyhee River Wilderness. Upper Red Canyon was ¶

released from WSA status. 

 The isthmus between Deep and Battle Creeks (approximately 36 square miles) may ¶

become ungrazed. 

 The east side of Current Creek from Indian Meadows downstream to about 1.5 miles ¶

north of the Mud Flat road is now ungrazed. 

 Battle, Deep, Dickshooter, and Red Canyon Creeks and the Owyhee River are now ¶

generally Wild or Recreational Rivers when they flow through wilderness.  

South Fork Owyhee River Subbasin 

 The entire corridor of the South Fork Owyhee River, with the exception of the 45 Ranch, ¶

is now wilderness. 

North and Middle Fork Owyhee River Subbasin 

 The North Fork Owyhee River is now a Recreational River from the state line to Juniper ¶

Mountain Road and a Wild River for 15 miles upstream of Juniper Mountain Road. The 

watershed has largely become wilderness, from about 1 mile upstream of Juniper 

http://www.crapo.senate.gov/issues/documents/Summary.4.14.08.doc
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Mountain Road, almost to the very headwaters.  The Indian Meadows area was released 

from WSA status. 

 The entire Noon Creek watershed and Big Springs Creek watersheds are encompassed by ¶

the new wilderness area and may become ungrazed. 

 The lower part of Pleasant Valley Creek was included in the wilderness, and the upper ¶

part was released from WSA status. 

 Most of the Juniper, Cabin, and Corral Creek watersheds were released from WSA status, ¶

as was the entire Middle Fork Owyhee River watershed. 

Please see Figure A for a map of the new wilderness areas.  For more information, please visit 

www.owyheeinitiative.org 

2 Water Quality Concerns and Status 

This section provides an overview of the assessment units addressed in this addendum, beneficial 

uses applicable to those assessment units, and the water quality criteria in place to protect those 

uses. This section also summarizes existing water quality data and identifies any data gaps found 

during the TMDL analysis.  

2.1 Water Quality Limited Assessment Units in the Subbasin 

Section 303(d) of the CWA states that waters unable to support their beneficial uses and that do 

not meet water quality standards must be listed as ñwater quality limited.ò Subsequently, these 

waters are required to have TMDLs developed to bring them into compliance with water quality 

standards. 

Ten assessment units have been added to the §303(d) list for temperature impairment since 

publication of the original 25 TMDLs. Table 1 shows the reason for the listings. An eleventh 

assessment unit (ID17050104SW031_04) is also impaired by temperature but was mistakenly 

omitted from the 2010 Integrated Report. 
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Table 1. Segments §303(d) listed for temperature since approval of previous TMDL 

Assessment Unit Description 
Listing 

Reason
a
 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat 

BLM 
temperature 
data 

ID17050104SW023_03 
Battle Creek between Antelope Flat and Big Springs 
Creek 

ID17050104SW023_04 
Battle Creek between Big Springs Creek and Owyhee 
River 

ID17050104SW029_03 Camas Creek between Big Springs Butte and Pole Creek 

ID17050104SW030_02 Camel Creek upstream of Sunshine Valley Creek 

ID17050104SW031_02 Nickel, Smith, and Thomas Creek headwaters DEQ 
temperature 
data ID17050104SW031_03 Nickel, Smith, and Thomas Creeksð3rd order  

ID17050104SW033_02 Beaver Creek upstream of Carter Creek 

BURP data ID17050104SW033_03 Beaver Creek between Carter and Trap Creeks 

ID17050104SW033_04 Beaver Creek between Trap and Deep Creeks 
a
 BLM = Bureau of Land Management; BURP = DEQôs Beneficial Use Reconnaissance Program 

2.2 Applicable Water Quality Standards and Beneficial Uses 

Idaho water quality standards, defined in IDAPA 58.01.02, designate beneficial uses and set 

water quality goals for waters of the state.  

Idaho water quality standards require that surface waters of the state be protected for beneficial 

uses, wherever attainable (IDAPA 58.01.02.050.02). These beneficial uses are interpreted as 

existing uses, designated uses, and presumed uses as briefly described in the following 

paragraphs. The Water Body Assessment Guidance (Grafe et al. 2002) gives a more detailed 

description of beneficial uses. A summary of beneficial uses for the assessment units addressed 

in this addendum and their support status is provided in Tables 2ï4. 

2.2.1 Existing Uses 

Existing uses under the CWA are ñthose uses actually attained in the water body on or after 

November 28, 1975, whether or not they are included in the water quality standards.ò The 

existing instream water uses and the level of water quality necessary to protect those uses shall 

be maintained and protected (IDAPA 58.01.02.050.02, .02.051.01, and .02.054). Existing uses 

include uses actually occurring, whether or not the level of water quality to fully support the uses 

exists. 

2.2.2 Designated Uses 

Designated uses under the CWA are ñthose uses specified in water quality standards for each 

water body or segment, whether or not they are being attained.ò Designated uses are simply uses 

officially recognized by the State and are specifically listed for water bodies in Idaho in tables in 

the Idaho water quality standards (IDAPA 58.01.02.109ï.02.160). In Idaho, these designated 
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uses include aquatic life support, recreation in and on the water, domestic water supply, and 

agricultural uses. Water quality must be sufficiently maintained to meet the most sensitive use.  

Designated uses may be added or removed using specific procedures provided for in state law, 

but the effect must not be to preclude protection of an existing higher quality use such as cold 

water aquatic life or salmonid spawning.  

2.2.3 Presumed Uses 

In Idaho, most water bodies listed in the water quality standards do not yet have specific use 

designations. These undesignated uses are to be designated in the future. In the interim, and 

absent information on existing uses, the Idaho Department of Environmental Quality (DEQ) 

presumes that most waters in the state will support cold water aquatic life and either primary or 

secondary contact recreation (IDAPA 58.01.02.101.01). To protect these so-called ñpresumed 

uses,ò DEQ will apply the numeric cold water aquatic life criteria and primary or secondary 

contact recreation criteria to undesignated waters.  
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Table 2. Beneficial uses of §303(d)-listed streams in the Upper Owyhee River subbasin. 

Assessment Unit and Description 
Beneficial 

Uses 
Use  
Type 

Use 
Support 

ID17050104SW023_02 Battle Creekð1st and 2nd order 
CWAL 

PCR 

Presumed 

Presumed 

NFS 

FS 

ID17050104SW023_03 Battle Creekð3rd order 
CWAL 

PCR 

Presumed 

Presumed 

NFS 

FS 

ID17050104SW023_04 Battle Creekð4th order 
CWAL 

PCR 

Presumed 

Presumed 

NFS 

FS 

ID17050104SW026_04 Deep Creekð4th order CWAL Presumed NFS 

ID17050104SW026_05 
Deep CreekðNickel Creek to 
mouth 

CWAL 

SS 

SCR 

Presumed 

Presumed 

Presumed 

NFS 

NFS 

FS 

ID17050104SW028_02 Pole Creekð1st and 2nd order CWAL Presumed NFS 

ID17050104SW028_03 Pole Creekð3rd order CWAL Presumed NFS 

ID17050104SW028_04 Pole Creekð4th order CWAL Presumed NFS 

ID17050104SW029_03 Camas Creekð3rd order CWAL Presumed NFS 

ID17050104SW030_02 Camel Creekð1st and 2nd order CWAL Presumed NFS 

ID17050104SW031_02 Nickel Creekðsource to mouth CWAL Presumed NFS 

ID17050104SW031_03 
Nickel, Thomas, and Smith 
Creeksð3rd order  

CWAL 

SS 

SCR 

Presumed 

Presumed 

Presumed 

NFS 

NFS 

FS 

ID17050104SW032_02 Castle Creekð1st and 2nd order CWAL Presumed NFS 

ID17050104SW032_03 Castle Creekð3rd order CWAL Presumed NFS 

ID17050104SW033_02 Beaver Creekð1st and 2nd order CWAL Presumed NFS 

ID17050104SW033_03 Beaver Creekð3rd order CWAL Not listed NFS 

ID17050104SW033_04 Beaver Creekð4th order CWAL Not listed NFS 

ID17050104SW034_02 Red Canyonð1st and 2nd order CWAL Designated NFS 

ID17050104SW034_03 Red Canyonð3rd order 
CWAL 

PCR 

Designated 

Designated 

NFS 

FS 

ID17050104SW034_04 Red Canyonð4th order CWAL Designated NFS 

Note: PCR/SCR = primary/secondary contact recreation; CWAL = cold water aquatic life; SS = salmonid spawning; 
NFS = not fully supporting; FS = fully supporting.  Source = Assessment Database (ADB) 5/1/2012 

Table 3. Beneficial uses of §303(d)-listed streams in the South Fork Owyhee River subbasin. 

Assessment Unit and Description 
Beneficial 

Uses 
Use Type 

Use 
Support 

ID17050105SW001_06 
South Fork Owyhee River 
above Little Owyhee river 

CWAL 

PCR 

Designated 

Designated 

NFS 

FS 

ID17050105SW001_07 
South Fork Owyhee River 
below Little Owyhee River 

CWAL 

PCR 

Designated 

Designated 

NFS 

FS 

Note: PCR = primary contact recreation; CWAL = cold water aquatic life; NFS = not fully supporting; FS = fully 
supporting.  Source = Assessment Database (ADB) 5/1/2012 
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Table 4. Beneficial uses of §303(d)-listed streams in the North and Middle Fork Owyhee River 
subbasin. 

Assessment Unit and Description 
Beneficial 

Uses 
Use Type 

Use 
Support 

ID17050107SW008_02 
North Fork Owyhee River and 
tributariesð1st and 2nd order 

PCR 

CWAL 

SS 

Designated 

Designated 

Designated 

FS 

NFS 

NFS 

ID17050107SW008_03 North Fork Owyhee Riverð3rd order 

PCR 

CWAL 

SS 

Designated 

Designated 

Designated 

FS 

NFS 

NFS 

ID17050107SW008_04 
North Fork Owyhee River and 
Juniper Creekð4th order 

PCR 

CWAL 

SS 

Designated 

Designated 

Designated 

FS 

NFS 

NFS 

ID17050107SW008_05 North Fork Owyhee Riverð5th order 

PCR 

CWAL 

SS 

Designated 

Designated 

Designated 

FS 

NFS 

NFS 

ID17050107SW004_02 
Middle Fork Owyhee River and 
tributariesð1st and 2nd order 

SS 

CWAL 

Designated 

Designated 

NFS 

NFS 

ID17050107SW004_03 
Middle Fork Owyhee Riverð3rd 
order 

SS 

CWAL 

Designated 

Designated 

NFS 

NFS 

ID17050107SW009_02 
Pleasant Valley Creek and 
tributariesð1st and 2nd order 

SS 

CWAL 

Existing 

Presumed 

NFS 

NFS 

ID17050107SW009_03 Pleasant Valley Creekð3rd order 
SS 

CWAL 

Existing 

Presumed 

NFS 

NFS 

ID17050107SW010_02 Noon Creekðentire watershed 
CWAL 

SS 

Designated 

Existing 

FS 

NFS 

ID17050107SW011_02 
Cabin and Corral Creeks and 
tributariesð1st and 2nd order 

SCR 

CWAL 

SS 

Presumed 

Presumed 

Existing 

FS 

NFS 

NFS 

ID17050107SW011_03 Cabin and Corral Creeksð3rd order  

SCR 

CWAL 

SS 

Presumed 

Presumed 

Existing 

NFS 

NFS 

NFS 

ID17050107SW012_02 
Juniper Creek and tributariesð1st 
and 2nd order 

SCR 

CWAL 

SS 

Presumed 

Presumed 

Existing 

FS 

NFS 

NFS 

ID17050107SW012_03 Juniper Creekð3rd order 

SCR 

CWAL 

SS 

Presumed 

Presumed 

Existing 

FS 

NFS 

NFS 

Note: PCR/SCR = primary/secondary contact recreation; CWAL = cold water aquatic life; SS = salmonid spawning; 
NFS = not fully supporting; FS = fully supporting.  Source = Assessment Database (ADB) 5/1/2012 
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2.3 Criteria to Support Beneficial Uses 

Beneficial uses are protected by a set of water quality criteria, which include narrative criteria 

for pollutants such as sediment and nutrients and numeric criteria for pollutants such as bacteria, 

dissolved oxygen, pH, ammonia, temperature, and turbidity (IDAPA 58.01.02.250).  

The temperature criteria are numeric: 

 Cold Water Aquatic Lifeð22 °C or less daily maximum; 19 C̄ or less daily average  ¶

 Salmonid Spawningð13 °C or less daily maximum; 9 °C or less daily average ¶

The rules contain an exemption for extremely hot days. See Appendix A for more information 

and water quality standards for temperature.  

Figure 1 provides an outline of the stream assessment process for determining support status of 

common beneficial uses (Grafe et al. 2002).  
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Figure 1. Determination steps and criteria for determining support status of beneficial uses in 
wadeable streams. 

2.4 Summary and Analysis of Existing Water Quality Data 

A detailed analysis of existing water quality data for the Upper Owyhee River subbasin is 

provided in the Upper Owyhee River TMDL Five-Year Review (DEQ 2009a). 
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Aside from the Solar Pathfinder traces addressed later in this document, no recent data exist for 

the South Fork Owyhee River subbasin. 

A detailed analysis of existing water quality data for the North and Middle Fork Owyhee River 

subbasin is provided in the North and Middle Fork Owyhee River TMDL Five-Year Review 

(DEQ 2009b). 

2.5 Data Gaps 

The largest data gap was incomplete verification of aerial shade estimates. This gap can be 

addressed by collecting more Solar Pathfinder traces from impaired assessment units. 

Many of the modeled estimates of stream width have not been fully ground-truthed and verified 

by actual site data. Future actual site data could alter the conclusions with regard to shading 

deficiencies. 

3 Pollutant Source Inventory 

3.1 Point Sources 

There are no point sources of pollution in the Owyhee River watershed. 

3.2 Nonpoint Sources 

Nonpoint source temperature pollution is caused by removal of streamside vegetation and by 

morphological changes that reduce shading to the stream.  The hydrology of some streams has 

been altered by the encroachment of Western juniper on the associated uplands.  

Detailed discussions of nonpoint sources in the Owyhee River watershed are provided in the 

three original TMDLs (DEQ 1999a, 1999b, 2003) 

3.3 Pollutant Transport 

Detailed discussions of pollutant transport are provided in the original TMDLs. 

4 Monitoring and Status of Water Quality Improvements 

A riparian assessment of the Upper Owyhee River watershed was conducted in summer 2003. 

The assessment included an inventory of the privately owned §303(d)-listed stream segments and 

unlisted stream segments. The surveys showed that generally, upland areas above streams have 

minimal impact on riparian function and stream conditions. 

Other research has shown that Western juniper encroachment into sagebrush/grass uplands has a 

profound impact on the capture, storage and release of precipitation which changes the 

hydrology of the uplands as well as the associated stream riparian systems.  
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During this assessment, riparian proper functioning condition (PFC) monitoring, along with 

other data collection, was completed on private lands. 

Several water quality improvement projects have been installed in the watershed (Figure A): 

 Camas Creekð12 off-channel retention ponds and 6,000 feet of riparian fencing ¶

 Pleasant Valley Creekð3 off-site watering troughs and 17,000 feet of riparian fencing  ¶

 Juniper Creekðone permanent diversion in place of a temporary diversion that had to be ¶

removed and reinstalled each year 

 South Fork Owyhee River: ¶

Á 800 feet of willow pole planting, to stabilize the channel bank 

Á 5,710 feet of pipeline installed to replace earthen ditches and reduce irrigation 

water-induced erosion 

Á 40 acres of pasture planting to reduce erosion 

Á 640 feet of rip-rap installed to stabilize and protect streambank 

Á 4 structures for permanent diversions installed in place of temporary diversions 

that had to be removed and reinstalled each year 

Á 26 acres of wetland restored to provide the biological benefits of a wetland 

 Owyhee River headwatersðthe Shoshone-Paiute Tribe has been collecting water quality ¶

data for the last few years within the boundaries of the Duck Valley Indian Reservation. 

Several water quality improvement projects have been implemented, including water 

troughs on the uplands, fencing, and pasture rotation. As a result, the Tribe has noticed 

significant improvement in water quality on the reservation, especially a decrease in 

bacteria counts (John Crum, personal communication, April 2012). 

These projects should help decrease the water temperatures and sediment levels in each stream, 

but the exact results are unknown. 

For more details, please see the Upper Owyhee River and North and Middle Fork Owyhee River 

TMDL five-year reviews (DEQ 2009a, 2009b). 

5 Total Maximum Daily Loads 

A TMDL prescribes an upper limit (or load capacity) on discharge of a pollutant from all sources 

to ensure water quality standards are met. This load capacity (LC) can be represented by an 

equation: 

LC = MOS + NB + LA + WLA 

Where: 

MOS = margin of safety. Because of uncertainties regarding quantification of loads and 

the relation of specific loads to attainment of water quality standards, 40 CFR 

Part 130 requires a margin of safety, which is effectively a reduction in the load 

capacity available for allocation to pollutant sources. This TMDL features an 

implicit MOS. 
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NB = natural background. When present, NB may be considered part of the load 

allocation (LA), but it is often considered separately because it represents a part 

of the load not subject to control. NB is also effectively a reduction in the load 

capacity available for allocation to human-made pollutant sources.  

LA = load allocation for all nonpoint sources 

WLA = wasteload allocation for all point sources 

A load is a quantity of a pollutant discharged over some period; numerically, it is the product of 

concentration and flow. Due to the diverse nature of various pollutants, and the difficulty of 

strictly dealing with loads, federal rules allow for ñother appropriate measuresò (e.g., shade) to 

be used when necessary. These ñother measuresò must still be quantifiable and relate to water 

quality standards, but they allow flexibility to deal with pollutant loading in more practical and 

tangible ways. The rules also recognize the particular difficulty of quantifying nonpoint loads 

and allow ñgross allotmentò as a load allocation where available data or appropriate predictive 

techniques preclude more accurate estimates. 

The TMDL process is applied to a stream that is not attaining its beneficial use (i.e., is §303(d)-

listed [in Category 5 of the Integrated Report]) and can be simplified as follows: 

1. Set a water-quality target at which the beneficial use will be attained. This can be a 

year-round target, or it might only apply during certain times (i.e., a critical period) 

(section 5.1). 

2. Determine what pollutant load would cause the target to be reached.  This is the load 

capacity (section 5.2). 

3. Measure the existing pollutant load (section 5.3). 

4. Calculate the reduction needed to reach the load capacity, including a margin of 

safety (section 5.4). 

5. Assign load and wasteload allocations to the individual pollutant sources in an 

equitable manner (section 5.4). 

6. Devise an implementation plan to effect these reductions (section 5.5). 

The pollutant addressed in this TMDL is heat (listed as temperature), measured in kilowatt-hours 

(kWh). The loads are expressed in kilowatt-hours per day.  

5.1 Instream Water Quality Targets 

Streams in the Owyhee River watershed often exceed state temperature criteria, even in their 

pristine condition. As an alternative to rigid criteria, the Idaho water quality standards include a 

natural background provision: 

When natural background conditions exceed any applicable water quality criteria é the applicable water 

quality criteria shall not apply; instead, there shall be no lowering of water quality from natural background 

conditionsé (IDAPA 58.01.02.200.09) 

In these situations, natural background conditions essentially become the water quality standard, 

and absent other anthropogenic sources of thermal pollution, the natural levels of shade and 

channel width become the TMDL target. 
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See Appendix A for further discussion of water quality standards and background provisions. 

5.1.1 Potential Natural Vegetation instead of Temperature Measurements 

There are several important contributors of heat to a stream, including ground water temperature, 

air temperature, and direct solar radiation (Poole and Berman 2001). Of these, direct solar 

radiation is the most likely to be affected by anthropogenic activities, mainly through changes to 

streamside vegetation. 

Along with topographic features such as canyon walls, streamside vegetation provides shade to 

the water. The idea behind potential natural vegetation (PNV) TMDLs is to set shade targets and 

thermal loads equal to the natural levels that would be experienced by the stream. Natural in this 

case means in the absence of any anthropogenic removal of shading vegetation. 

The PNV method has several stages: 

1. The existing shading level is estimated using aerial photography. These estimates are 

ground-checked using a Solar Pathfinder, a device that measures shade. 

2. The target shade (the natural background or potential natural vegetation condition) is 

established using knowledge of local plants, riparian conditions, and similar systems. 

These factors together take the form of an effective shade curve, which establishes 

target shade for different stream widths and vegetation heights. 

3. The existing and target conditions are compared. 

a. Where existing shade is less than target shade, it means that water is being 

heated above natural background levels. 

b. The difference between existing and target shade indicates the increase in 

shading needed to bring the stream back into compliance with water quality 

standards.  

c. Implementation efforts can be directed to areas with the largest difference 

between existing and target shade. 

4. At all stages of the process, the shade values (percentages) are converted into incident 

solar load, measured in kilowatt-hours per square meter per day (kWh/m
2
/day). This 

conversion fulfills the TMDL requirement for the load to be expressed as a quantity 

of a pollutant discharged over time. The load is dependent upon the width of the 

stream, which can be measured in the field or estimated from aerial photographs or 

hydrologic curves. 

5. The existing shade condition can be updated whenever a new aerial photograph is 

taken or after field verification using the Solar Pathfinder. 

Streams disturbed by wildfire, flood, or some other natural disturbance will be at less than PNV 

and require time to recover. Streams that have been disturbed by human activity may require 

additional restoration above and beyond natural recovery. 

The procedures for developing PNV analyses are described in Shumar and De Varona (2009). 

For a more complete discussion of shade and its effects on stream water temperature, please refer 

to the South Fork Clearwater River Subbasin Assessment and Total Maximum Daily Loads 

(DEQ 2004a). 
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5.1.2 Target Selection 

The previous temperature TMDLs (DEQ 1999a, 1999b, and 2003) used the SSTEMP model 

(Bartholow 2002), which indicated that shade targets had to range from 88 to 100% to meet the 

numeric temperature criteria in June. For example, Deep Creek was assigned a 100% shade 

target along its entire length. 

Our analysis of vegetation types shows that the natural level of vegetative shade is highly 

variable and can range from as high as 100% on small headwater streams to as low as 7% on the 

Owyhee River itself. We developed targets by determining natural riparian plant communities 

for the watershed and examining the appropriate shade curves.  

Riparian Species 

Nip And Tuck Creek and the streams of Juniper Mountain (Thomas, Smith, Castle, and Beaver 

Creeks on the east side, Red Canyon Creek to the south) feature riparian communities dominated 

by yellow willow (Salix lutea) and western juniper (Juniperus occidentalis). These streams tend 

to have dry headwaters in sagebrush/grass communities that extend out of and are intertwined 

with the juniper zone. 

The entire South Fork Owyhee River features a sagebrush/grass riparian type. The intermittent 

and flashy nature of the river prevents the establishment of other riparian species. 

An aspen (Populus tremuloides) vegetation type occurs at the headwaters of Juniper Creek, and 

an aspen and alder (Alnus sp.) mixed community occurs in the upper drainage of the Middle Fork 

Owyhee River. 

The rest of the creeks in the Owyhee River watershed are dominated by willow communities. 

Above 5,600 feet, riparian vegetation is generally represented by a yellow willow type 

community. Below this elevation, riparian vegetation is represented by the coyote willow (Salix 

exigua) type community.  

Other plant communities likely exist along portions of these streams, but it is difficult to 

determine without extensive fieldwork. Shade curves developed for most plant community types 

are based on groupings of species (e.g., dogwood, sumac, chokecherry, currant, willow, and 

juniper) and not an individual species. 

A number of streams enter long, narrow canyon sections where a combination of dense willow 

growth and canyon walls provide for exceptional shade quality. These streams will experience 

less solar loading than a similar stream shaded by vegetation alone. 

Effective Shade Curves 

To determine PNV shade targets for the Owyhee River watershed, we examined effective shade 

curves developed specifically for southern Idaho (Shumar and De Varona 2009; Hansen and Hall 

2002): 

 Dry stream reaches were placed in the sagebrush/grass vegetation type, the shade curve ¶

for which is based on typical canopies and heights for Artemisia spp. and bunchgrasses. 
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This vegetation type is usually more typical of upland areas but is also appropriate for 

intermittent streams. 

 We did not have a curve for western juniper, and so we used the Utah juniper (Juniperus ¶

osteosperma) vegetation type. Utah juniper is similar in mature height to western juniper 

(8 m and 9 m, respectively), and the overall plant community used to construct the shade 

curve consisted of smaller deciduous shrubs similar in size to those in the southwest 

Idaho region. Riparian communities of western and Utah juniper produce similar levels 

of shade. 

 We used the graminoid shade curve for the grass-dominated meadows on the headwaters ¶

of Battle, Camas, Camel, Castle, Current, Nickel, and West Fork Red Canyon Creeks. 

This shade curve is entirely based on grasses and sedges, which are shorter than typical 

riparian shrubs. 

 For the remainder of the creeks, we used shade targets based on the yellow and coyote ¶

(sandbar) willow types. 

 Ponds and reservoirs, when visible in the aerial photographs, were also assigned shade ¶

targets. A natural lake is assigned a shade target of zero, whereas a man-made reservoir is 

assigned the shade target from the inflowing stream. This strategy allows us to quantify 

the thermal impact of the reservoir, which can be substantial. 

An effective shade curve describes how well a given vegetation type is able to shade streams of 

various widths. The seven curves used in this TMDL appear in Appendix B. 

A map of the resulting shade targets is shown in Figure 2. Target shade maps are shown by 

region in Appendix C (Figures C2, C5, C8, C11, and C14).  
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Figure 2. Target shade for the Owyhee River watershed. 
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5.2 Load Capacity 

TMDLs must express loads as a quantity of a pollutant discharged over time. To this end, the 

load capacity is measured in kilowatt-hours per day and equals the incident solar load at the PNV 

shade targets for a given stream area.  

Insolation is a term that describes the rate of solar radiation energy per unit of horizontal surface 

area. To calculate the solar load for a given stream segment, the following steps were used: 

1. The unshaded insolation was determined to be 6.38 kWh/m
2
/day, as measured on a 

flat-plate collector (discussed below). 

2. This value was then multiplied by the fraction of the solar radiation that was not 

blocked by shade (i.e., percent open). For example, a juniper forest provides 89% 

shade to a 2 m wide stream. So the effective insolation is 11% × 6.38 kWh/m
2
/day = 

0.702 kWh/m
2
/day. 

3. This value is then multiplied by the area of the stream segment (in square meters), to 

yield the solar load. In this example, for a segment 500 m long, the area would be 

1000 m
2
. The resulting load capacity is 1000 m

2
 × 0.702 kWh/m

2
/day = 702 

kWh/day. 

We obtained solar flat-plate collector data from the National Renewable Energy Laboratory 

weather station in Boise and used an average insolation for the 6-month period from April 

through September. These months coincide with time of year when stream temperatures are 

increasing and deciduous vegetation is in leaf. Late July and early August typically present the 

highest stream temperatures, and April and September coincide with salmonid spawning. 

Tables D2ïD46 in Appendix D show the PNV shade targets and their corresponding target 

summer load capacities (in kilowatt-hours per day). In these tables, the load capacity is the target 

solar load. 

Load capacities varied from as low as 16,000 kWh/day on the headwaters of Juniper Creek to 

nearly 20,000,000 kWh/day on the Owyhee River. 

5.3 Estimates of Existing Pollutant Loads 

Regulations allow that loadings ñ...may range from reasonably accurate estimates to gross 

allotments, depending on the availability of data and appropriate techniques for predicting the 

loadingò (Water Quality Planning and Management, 40 CFR § 130.2(I)).  

Existing pollutant loads in this TMDL were estimated using aerial photographs and partially 

field verified using Solar Pathfinders. Like target shade, existing shade was also converted to a 

solar load (Appendix D, Tables D2ïD46). Existing loads varied from about 18,000 kWh/day on 

Camel Creek to nearly 17,000,000 kWh/day on the Owyhee River. 

5.3.1 Aerial Photo Interpretation 

Existing shade levels were estimated for 45 assessment units (§303(d)-listed streams along with 

some unlisted tributaries to those streams) from visual interpretation of aerial photographs taken 
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between 2004 and 2009. Shade estimates are based on a general intuitive observation about the 

kind of vegetation present, its density, and the stream width.  

Each stream is divided into segments, separated by natural breaks in vegetation density. Each 

segment is then assigned a single value representing the bottom of a 10% shade class 

(IDL 2000). For example, if we estimate that shade for a particular section of stream is 56%, then 

we assign the 50% shade class. Streams where the banks and water are clearly visible are usually 

in low shade classes (i.e., 10%, 20%, or 30%). Streams with dense forest or heavy brush where 

no portion of the stream is visible are usually in high shade classes (i.e., 70%, 80%, or 90%). 

More open canopies where portions of the stream may be visible usually fall into moderate shade 

classes (i.e., 40%, 50%, or 60%). 

The estimate of shade made from an aerial photograph does not always take into account 

nonvegetative shading, such as hillsides or canyons. The streams in this subbasin particularly 

benefit from topographic shading; for example, the Owyhee River is 30% shaded by its canyon 

walls alone. 

5.3.2 Field Verification of Existing Shade  

The Solar Pathfinder is a device for measuring shade on a stream. It was used to verify the aerial 

photograph estimates. Solar Pathfinder fieldwork took place between 2008 and 2010. 

Wadeable Streams 

For wadeable streams, 32 sites were visited. The exact locations of the Solar Pathfinder sites can 

be seen in Appendix C (Figures C3, C6, C9, C12, and C15). 

Table 5 compares the accuracy of the aerial photo interpretations with Solar Pathfinder 

measurements on wadeable streams. In general, our photograph interpretation (ñAerialò column) 

overestimated shade by an average of 11.5%. The actual Solar Pathfinder results were used as 

the existing shade values. We also used the Solar Pathfinder data to calibrate our estimates and 

reassess the aerial photographs. 

The large overestimates on Castle Creek turned out to be in a recently burned area, and field 

verification revealed that a sage/grass vegetation type was more appropriate than juniper for this 

area. 



Owyhee River Watershed Temperature TMDL June 2012 

19 

Table 5. Solar Pathfinder field verification results. 

Location Description 
Pathfinder 
Actual (%) 

Shade Class (%) Diff-
erence 

(%) Pathfinder Aerial 

Battle Cr., 1200 m upstream of Battle Creek Res. 5 0 10 10 

Battle Cr., at T9S R1E S23 SWNE 5 0 0 0 

Battle Cr., by the road at T9S R1E S05 SWSW 27 20 50 30 

Battle Cr., by the road at T9S R1E S23 NESE 31 30 30 0 

Beaver Cr., 2200 m down from the Brace Ranch 43 40 30 (10) 

Beaver Cr., 2700 m down from the Brace Ranch 7 0 0 0 

Cabin Cr., upstream of Corral Creek Road 40 40 70 30 

Castle Cr., 2000 m down from Castlehead Spring 48 40 80 40 

Castle Cr., 1400 m down from Castlehead Spring 39 30 70 40 

Castle Cr., 800 m down from Castlehead Spring 25 20 90 70 

Corral Cr., downstream of Corral Creek Road 42 40 60 20 

Corral Cr., upstream of Corral Creek Road 40 40 50 10 

East Fork Red Canyon, 250 m up from West Fork 39 30 40 10 

Hurry Back Cr., 500 m upstream from Mud Flat Rd. 17 10 10 0 

Juniper Cr., downstream of Corral Creek Road 30 30 30 0 

Juniper Cr., downstream of Pleasant Valley Road 42 40 50 10 

Juniper Cr., upstream of Pleasant Valley Road 65 60 40 (20) 

MF Owyhee R., north of Cottonwood Spring 60 60 80 20 

NF Owyhee R., downstream of Pleasant Valley Road 28 20 20 0 

NF Owyhee R., upstream of Pleasant Valley Road 20 20 10 (10) 

NF Owyhee R., upstream of Juniper Creek 29 20 30 10 

NF Owyhee R., upstream of Pleasant Valley Creek 30 30 40 10 

Noon Cr., upstream of Corral Creek Road, site 1 51 50 60 10 

Noon Cr., upstream of Corral Creek Road, site 2 53 50 60 10 

Owyhee R., 300 m upstream from Juniper Creek 6 0 20 20 

Owyhee R., 500 m downstream from Juniper Creek 13 10 10 0 

Pleasant Valley Cr., upstream of NF Owyhee River 27 20 60 40 

Red Canyon, 260 m up from jeep trail crossing 56 50 40 (10) 

Red Canyon, at The Garden 59 50 50 0 

WF Red Canyon, 1300 m down from Trout Springs 44 40 80 40 

WF Red Canyon, 1900 m down from Trout Springs 39 30 40 10 

West Fork Red Canyon, 500 m up from East Fork 55 50 50 0 

 Average 11.5 

 Standard deviation 18.8 

 95% confidence interval 6.4 
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Large Rivers 

On the large rivers, shade was measured with a Solar Pathfinder attached to a boat (see Figure E6 

in Appendix E). Shade levels were measured at 32 locations on the Owyhee River and 138 

locations on the South Fork (Figures 3 and 4). Such a large percentage of the South Fork 

Owyhee River was measured that no aerial photograph interpretation was required. 

The averaged shade levels were used as the existing shade values in the loading tables. They 

show that in general, shade increases with the depth of each canyon. 

 
Figure 3. Solar Pathfinder results for the Owyhee River (two sections). 
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Figure 4. Solar Pathfinder results for the South Fork Owyhee River. 

The existing shade classes are shown in Figure 5 and in more detail in Appendix C (Figures C3, 

C6, C9, C12, and C15). 
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Figure 5. Existing shade for the Owyhee River watershed. 
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5.3.3 Field Verification of Stream Width 

Canopy shading is highly dependent upon stream width; a tree can shade a small creek far more 

easily than a large river.  

When available, field data and aerial photographs were used to determine the existing stream 

widths. However, these data were sparse, and so stream widths often had to be estimated. 

Figure 6 shows the Upper Snake Basin hydrologic curve, compiled by Diane Hopster of the 

Idaho Department of Lands. This curve relates theoretical channel width to drainage area for any 

given stream. This particular curve was chosen because the Upper Snake and Owyhee River 

basins are a close match in their geology and meteorology. 

In the loading analysis, the existing width was stipulated to be the smaller of either the predicted 

width from the hydrologic curve or the measured width (Appendix F, Table F1).  

At present, the load analysis tables generally equate natural and existing widths. However, 

channels may naturally be narrower than their present widths. Anthropogenic impacts, such as 

grazing, tend to make streams wider and shallower; thus, vegetation is able to shade less of the 

waterôs surface. A geomorphological analysis of stream widths is beyond the scope of this 

TMDL, but the load analysis tables could easily be adjusted were such an analysis to be 

performed. 

 
Figure 6. Bankfull width as a function of drainage area in the Upper Snake River basin. 
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5.4 Load Allocation 

In the absence of any point sources of pollution, and because the margin of safety is implicit, the 

load allocations are simply equal to the load capacities. 

Load capacities (target loads) and existing loads have been established for each stream section 

(Appendix D, Tables D2ïD46). They are summarized, in order of assessment unit, in Tables 6ï8 

below.  

Loads are allocated to each stream and its riparian vegetation, not to any specific nonpoint source 

activities. The size of an assessment unit influences the size of the load. Large assessment units 

have high load allocations by virtue of their large area.  

Table 6. Load allocations in the Upper Owyhee River subbasin. 

Assessment Unit and Description 
Load 

Allocation 
(kWh/day) 

ID17050104SW001_06 Owyhee River between Juniper Creek and South Fork 19,800,270 

ID17050104SW006_06 Owyhee River between Blue and Juniper Creeks 1,374,188 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat 279,597 

ID17050104SW023_03 Battle Creek between Antelope Flat and Big Springs Creek 1,858,326 

ID17050104SW023_04 Battle Creek between Big Springs Creek and Owyhee River 3,943,473 

ID17050104SW026_04 Deep Creek between Hurry Back and Nickel Creeks 1,117,479 

ID17050104SW026_05 Deep Creek between Nickel Creek and Owyhee River 4,215,652 

ID17050104SW028_02 Pole Creek upstream of Mud Flat 22,579 

ID17050104SW028_03 Pole Creek between Camas Creek and Mud Flat 241,690 

ID17050104SW028_04 Pole Creek between Camas and Deep Creeks 1,043,736 

ID17050104SW029_03 Camas Creek between Big Springs Butte and Pole Creek 240,656 

ID17050104SW030_02 Camel Creek upstream of Sunshine Valley Creek 37,408 

ID17050104SW031_02 Nickel, Smith, and Thomas Creek headwaters 50,939 

ID17050104SW031_03 Nickel, Smith, and Thomas Creeksð3rd order  140,430 

ID17050104SW031_04 Nickel and Smith Creeksð4th order  362,702 

ID17050104SW032_02 Castle Creek upstream of Skunk Creek 31,702 

ID17050104SW032_03 Castle Creek between Skunk and Deep Creeks 159,708 

ID17050104SW033_02 Beaver Creek upstream of Carter Creek 52,435 

ID17050104SW033_03 Beaver Creek between Carter and Trap Creeks 20,873 

ID17050104SW033_04 Beaver Creek between Trap and Deep Creeks 92,283 

ID17050104SW034_02 West Fork Red Canyon 139,324 

ID17050104SW034_03 
East Fork Red Canyon and Red Canyon upstream of Petes 
Creek 

164,713 

ID17050104SW034_04 Red Canyon between Petes Creek and Owyhee River 172,944 
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Table 7. Load allocations in the South Fork Owyhee River subbasin. 

Assessment Unit and Description 
Load 

Allocation 
(kWh/day) 

ID17050105SW001_06 South Fork Owyhee River upstream of Little Owyhee River 3,570,248 

ID17050105SW001_07 
South Fork Owyhee River downstream of Little Owyhee 
River 

2,494,947 

Table 8. Load allocations in the North and Middle Fork Owyhee River subbasin. 

Assessment Unit and Description 
Load 

Allocation 
(kWh/day) 

ID17050107SW001_07 Owyhee River between South Fork and Oregon border 3,723,242 

ID17050107SW004_02 
Middle Fork Owyhee River upstream of Summit Springs 
Creek 

39,197 

ID17050107SW004_03 
Middle Fork Owyhee River downstream of Summit Springs 
Creek 

154,367 

ID17050107SW008_02 North Fork Owyhee River upstream of Big Springs Creek 87,927 

ID17050107SW008_03 
North Fork Owyhee River between Big Spring and Pleasant 
Valley Creeks 

168,304 

ID17050107SW008_04 

North Fork Owyhee River between Pleasant Valley and 
Juniper Creeks 

and Juniper Creek between Cabin Creek and North Fork 
Owyhee River 

92,766 

ID17050107SW008_05 North Fork Owyhee River downstream of Juniper Creek 511,677 

ID17050107SW009_02 
Pleasant Valley Creek upstream of East Fork Pleasant 
Valley Creek 

98,610 

ID17050107SW009_03 
Pleasant Valley Creek between North Fork Owyhee River 

and East Fork Pleasant Valley Creek 
219,557 

ID17050107SW010_02 Noon Creek 98,429 

ID17050107SW011_02 Cabin and Corral Creek headwaters 141,365 

ID17050107SW011_03 Cabin and Corral Creeksð3rd order  52,964 

ID17050107SW012_02 Juniper Creek upstream of Buck Creek 16,240 

ID17050107SW012_03 Juniper Creek between Buck and Cabin Creeks 141,810 

Each assessment unit must attain natural shade levels to meet water quality standards. Even if 

shade exceeded targets in one area, it could not be correspondingly reduced in another. In other 

words, the entire stream must be at natural background shade levels to satisfy the TMDL. 

Additionally, all tributaries to the waters examined here need to be in natural conditions to 

prevent excess heat loads to the system. Load analyses were conducted for some of these 

tributaries and are included in Appendix D.  
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The excess heat energy entering the water is called the excess load and is simply the difference 

between the target and existing loads: 

Excess Load      =      Existing Load      ï      Target Load 

If the excess load value is positive, it means that excess heat energy is warming the water. If it is 

zero or negative, then the stream segment is at natural background conditions. 

Tables 9ï11 show the existing and excess loads for each assessment unit. These are calculated 

from the load analysis tables in Appendix D (numbers may differ slightly due to rounding). 

Tables 9ï11 include a column that shows the percentage of the total existing load that is 

attributable to excess load, which neatly summarizes the severity of the temperature problem for 

each assessment unit. The assessment units are presented and color coded in order of the severity 

of their impairment. 

Assessment units with excess loads 0% or less (dark green) are in excellent condition and meet 

their shade targets. Streams with negative excess loads have more shade than their target. This 

situation is typically caused by deep canyons and the resultant topographic shading. Even though 

they surpass their shade targets, there is no opportunity to remove shade from these streams, 

because they would no longer be at ñnaturalò (i.e., current) shade levels. 

Assessment units with excess loads less than 10% (light green) should be considered in good 

condition. Because of the analysis methodology (see section 5.4.3), these streams may, in fact, be 

meeting their targets. In any case, they are within the margin of error of this method and should 

be treated with low priority. 

Assessment units with excess loads above 10% have real shade deficiencies, and those that 

exceed 30% (red) have serious problems. These streams should be targeted for improvement. 
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Table 9. Excess solar loads in the Upper Owyhee River subbasin, by assessment unit. 

Assessment Unit and Description 
Existing 

Load 
(kWh/day) 

Excess 
Load 

(kWh/day) 

Excess 
Load (% of 

Existing 
Load) 

ID17050104SW033_03 
Beaver Creek between Carter and Trap 
Creeks 

41,215 20,342 49.4% 

ID17050104SW028_02 Pole Creek upstream of Mud Flat 39,473 16,894 42.8% 

ID17050104SW032_03 
Castle Creek between Skunk and Deep 
Creeks 

252,737 93,029 36.8% 

ID17050104SW031_02 
Nickel, Smith and Thomas Creek 
headwaters 

75,986 25,047 33.0% 

ID17050104SW023_03 
Battle Creek between Antelope Flat and Big 
Springs Creek 

2,614,026 755,700 28.9% 

ID17050104SW032_02 Castle Creek upstream of Skunk Creek 44,379 12,677 28.6% 

ID17050104SW033_04 
Beaver Creek between Trap and Deep 
Creeks 

127,811 35,528 27.8% 

ID17050104SW030_02 
Camel Creek upstream of Sunshine Valley 
Creek 

48,175 10,767 22.3% 

ID17050104SW034_02 West Fork Red Canyon 162,613 23,289 14.3% 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat 320,014 40,417 12.6% 

ID17050104SW031_04 Nickel and Smith Creeksð4th order 398,591 35,889 9.0% 

ID17050104SW026_05 
Deep Creek between Nickel Creek and 
Owyhee River 

4,477,580 261,928 5.8% 

ID17050104SW029_03 
Camas Creek between Big Springs Butte 
and Pole Creek 

251,640 10,984 4.4% 

ID17050104SW034_03 
East Fork Red Canyon and Red Canyon 
upstream of Petes Creek 

171,609 6,896 4.0% 

ID17050104SW028_03 
Pole Creek between Camas Creek and 
Mud Flat 

248,686 6,996 2.8% 

ID17050104SW028_04 
Pole Creek between Camas and Deep 
Creeks 

1,072,497 28,761 2.7% 

ID17050104SW031_03 
Nickel, Smith, and Thomas Creeksð3rd 
order  

137,674 -2,756 -2.0% 

ID17050104SW023_04 
Battle Creek between Big Springs Creek 
and Owyhee River 

3,848,914 -94,559 -2.5% 

ID17050104SW026_04 
Deep Creek between Hurry Back and 
Nickel Creeks 

1,073,818 -43,661 -4.1% 

ID17050104SW006_06 
Owyhee River between Blue and Juniper 
Creeks 

1,315,046 -59,142 -4.5% 

ID17050104SW033_02 Beaver Creek upstream of Carter Creek 46,612 -5,822 -12.5% 

ID17050104SW001_06 
Owyhee River between Juniper Creek and 
South Fork 

16,936,648 -2,863,622 -16.9% 

ID17050104SW034_04 
Red Canyon between Petes Creek and 
Owyhee River 

144,545 -28,399 -19.6% 
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Table 10. Excess solar loads in the South Fork Owyhee River subbasin, by assessment unit. 

Assessment Unit and Description 
Existing 

Load 
(kWh/day) 

Excess 
Load 

(kWh/day) 

Excess 
Load (% of 

Existing 
Load) 

ID17050105SW001_06 
South Fork Owyhee River upstream of 
Little Owyhee River 

3,268,622 -301,626 -9.2% 

ID17050105SW001_07 
South Fork Owyhee River downstream of 
Little Owyhee River 

2,281,934 -213,013 -9.3% 

Table 11. Excess solar loads in the North and Middle Fork Owyhee River subbasin, by assessment 
unit. 

Assessment Unit and Description 
Existing 

Load 
(kWh/day) 

Excess 
Load 

(kWh/day) 

Excess 
Load (% of 

Existing 
Load) 

ID17050107SW009_02 
Pleasant Valley Creek upstream of East 
Fork Pleasant Valley Cr 

128,653 30,043 23.4% 

ID17050107SW011_02 Cabin and Corral Creek headwaters 177,268 35,903 20.2% 

ID17050107SW012_02 Juniper Creek upstream of Buck Creek 19,855 3,615 18.2% 

ID17050107SW004_02 
Middle Fork Owyhee River upstream of 
Summit Springs Creek 

45,024 5,826 12.9% 

ID17050107SW012_03 
Juniper Creek between Buck and Cabin 
Creeks 

160,770 18,960 11.8% 

ID17050107SW011_03 Cabin and Corral Creeksð3rd order 57,548 4,584 8.0% 

ID17050107SW008_03 
North Fork Owyhee River between Big 
Spring and Pleasant Valley Creeks 

181,485 13,181 7.3% 

ID17050107SW008_04 

North Fork Owyhee River between 
Pleasant Valley and Juniper Creeks and 
Juniper Creek between Cabin Creek and 
North Fork Owyhee River 

99,471 6,705 6.7% 

ID17050107SW009_03 
Pleasant Valley Creek between North Fork 
Owyhee River and East Fork Pleasant 
Valley Creek 

233,125 13,568 5.8% 

ID17050107SW010_02 Noon Creek 100,338 1,909 1.9% 

ID17050107SW008_02 
North Fork Owyhee River upstream of Big 
Springs Creek 

89,205 1,278 1.4% 

ID17050107SW004_03 
Middle Fork Owyhee River downstream of 
Summit Springs 

155,940 1,573 1.0% 

ID17050107SW008_05 
North Fork Owyhee River downstream of 
Juniper Creek 

511,740 63 0.0% 

ID17050107SW001_07 
Owyhee River between South Fork and 
Oregon border 

2,772,627 -950,615 -34.3% 

5.4.1 Discussion 

Battle Creek is the one of the largest tributaries in the analysis, with wide channels resulting 

from its large drainage area. The 3rd-order section has very high excess loads, but the 4th-order 

section is in a deep, shady canyon and is within its target load (Table 9). Of all the tributaries, 

Battle Creek contributes the highest excess load to the Owyhee River. 
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Deep Creek is similar in size to Battle Creek but has a much lower overall excess load (Table 9). 

Although open in places, the creek enjoys considerable shade from the narrow canyons in its 

upper and middle portions (see Appendix C, Figures C10, C13, and C16, for lack of shade on 

Deep Creek). 

Castle Creek and the lower parts of Beaver Creek have high excess loads because they lack 

shade for large portions of their lengths (Table 9, and Appendix C, Figure C13). Castle Creek 

was affected by wildfire in its headwaters, and both streams lack the protection of narrow 

canyons, resulting in increased access and reduced shade. 

The lower parts of Cabin, Corral, Deep, Nickel, Noon, Pole, and Camas Creeks; Red Canyon; 

and the North and Middle Forks of the Owyhee River all enjoy the shade benefits of isolated 

narrow canyons. The upper sections of these streams are generally more exposed. 

The Owyhee and South Fork Owyhee Rivers exceed their target shade. The rivers are relatively 

wide and thus have low riparian shade targets. The canyon walls provide more shade than would 

be provided by a mature coyote willow community and also prevent any larger plant community 

(such as a cottonwood forest) from developing.  

See Figures 2, 5, and 7 and Appendix C (Figures C1ïC16) for figures of target, existing, and 

lack of shading on these creeks. 
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Figure 7. Lack of shade (difference between existing and target) for the Owyhee River watershed. 
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5.4.2 Wasteload Allocation 

There are no National Pollutant Discharge Elimination System (NPDES) permitted point sources 

in the watershed, and thus, no wasteload allocations. Should a point source be proposed that 

would have thermal consequences on these waters, then background provisions addressing such 

discharges in Idaho water quality standards (IDAPA 58.01.02.200.09 and.02.401.01) should be 

invoked. Please see Appendix A for more information. 

5.4.3 Margin of Safety 

The margin of safety in this TMDL is implicit in the design; the analysis method results in 

underreporting of existing shade.  

Target shade is stipulated as any integer between 0 and 100%; however, existing shade is 

rounded down to a 10% class interval. For example, if Juniper Creek had 39% shade, it would be 

reported in the 30% existing shade class. If its target were 37%, Juniper Creek would be 

described as lacking 7% shade, when, in fact, it actually exceeds the shade target. 

This rounding error (of up to 9%) functions as a margin of safety. 

It is unrealistic to set shade targets higher than their potential, and so any stream segment with a 

lack of shade less than 10% may, in fact, meet its target.  

5.4.4 Seasonal Variation 

This TMDL is based on average summer loads. All loads have been calculated to be inclusive of 

the 6-month period from April through September. These months coincide with the time of year 

when stream temperatures are increasing and deciduous vegetation is in leaf. Late July and early 

August typically present the highest stream temperatures, and March 1ïJuly 15 is salmonid 

spawning season (DEQ 2003). Water temperature is not likely to be a problem for beneficial uses 

outside of this time period because of cooler weather and lower sun angles. 

5.5 Implementation Strategies 

One of the great benefits of the PNV method is how well it dovetails with the needs of land 

managers by highlighting exactly where riparian improvement needs to occur. Although much of 

the TMDL analysis focuses on total heat loads, it is important to note that differences between 

shade levels are the key to successfully restoring these waters. Priority should go to areas with 

the largest differences between existing and target shade (Figure 7 and Appendix C Figures C4, 

C7, C10, C13, and C16). These stream segments should first be evaluated to determine whether 

their lack of shade represents a genuine problem. 

Implementation plans have already been written for the Upper Owyhee and North and Middle 

Fork Owyhee subbasins (DEQ 2004b, 2002). The methods outlined in these documents should 

continue, using the shade maps as a guide to prioritize management activities that maintain or 

improve shade. 

No implementation plan is necessary for the Idaho portion of the South Fork Owyhee River, 

because the river is at natural conditions. 
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5.5.1 Time Frame 

If implementation of best management practices (BMPs) is enthusiastically embraced, some 

improvement might be seen within several years. However, the slow rate of ecological change 

means that full satisfaction of the TMDL requirements will likely take decades.  

5.5.2 Approach 

Improving the condition of streamside vegetation will increase shade and lower stream 

temperatures. This improvement could be achieved by directly planting trees and shrubs or by 

altering grazing management and implementing BMPs. 

5.5.3 Responsible Parties 

DEQ and the designated management agencies have primary responsibility for overseeing 

implementation in cooperation with landowners and managers. Their general responsibilities are 

outlined below: 

 Idaho Department of Environmental Quality will oversee and track overall progress ¶

on the specific implementation plan and monitor the watershed response. 

 Idaho Department of Lands will maintain and update approved BMPs for grazing ¶

management on State-owned lands. 

 Idaho Soil and Water Conservation Commission, working in cooperation with local ¶

soil and water conservation districts and the Idaho State Department of Agriculture, will 

provide technical assistance to landowners. The commission will help landowners design 

BMPs appropriate for their properties and identify and seek appropriate cost-share funds. 

The commission also will provide periodic project reviews to ensure BMPs are working 

effectively. 

DEQ should ensure that the designated management agencies are aware of the updated shade 

maps found in Appendix C of this document. 

5.5.4 Monitoring Strategy 

Interpretation of aerial photography is inexact, and so the maps and load analysis tables should 

not be viewed as complete until they are verified. Certain streamsðnamely Camel, Camas, Pole, 

Thomas, Smith, Nickel, Current, Big Spring, and Nip And Tuck Creeksðwere not visited at all. 

Field verification should occur periodically, ideally every 5 years. New existing shade data can 

easily be incorporated into the load analysis tables and can be used to monitor progress toward 

the TMDL goals.  

The Solar Pathfinder is an easy and inexpensive tool for monitoring. Please see Shumar and 

De Varona (2009) for instructions as to its use. 
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6 Public Participation and Comment Opportunities 

The development of the Owyhee River watershed TMDL addendum included the following 

public participation: 

 December 15, 2011: letter sent to the watershed advisory group (WAG) asking for its ¶

assistance 

 February 9, 2012: first draft of the TMDL sent to the WAG for comment and local input ¶

 April 3, 2012: WAG comments incorporated into document ¶

The general public will have an opportunity to comment on this draft document during a 30-day 

public comment period to be held in April 2012. Those comments will be included in 

Appendix G of the final document.  

7 Conclusions 

This addendum to three previous temperature TMDLs compares each stream with its own 

potential natural shading, rather than to numeric temperature criteria. Previously, streams had to 

meet shade targets of up to 100%, without regard to whether or not a mature plant community 

could provide that much shade. 

The Owyhee and South Fork Owyhee Rivers and the lower parts of Battle Creek and Red 

Canyon meet their shade targets. The rivers in the watershed derive most of their shade from the 

canyon walls, not from riparian vegetation, which is virtually nonexistent. Portions of Nickel, 

Smith, Thomas, and Deep Creeks also meet their shade targets. Beaver and Castle Creeks are in 

the worst condition. 

Most streams in the North and Middle Fork Owyhee subbasin are in good condition and have 

low excess solar loads. Pleasant Valley Creek had the highest excess loads but still only requires 

an overall reduction of 12%. For photographs of the streams discussed in this document, see 

Appendix E.  

PNV TMDLs were established for all thermally impaired assessment units mentioned in this 

document (Tables 12ï14). 
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Table 12. Summary of assessment outcomes for the Upper Owyhee River subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050104SW001_06 
Owyhee River between Juniper Creek and 
South Fork 

Leave in Cat 2 Meets targets 

ID17050104SW006_06 Owyhee River between Blue and Juniper Creeks Cat 3 to Cat 2 Meets targets 

ID17050104SW023_02 Battle Creek upstream of Antelope Flat Cat 5 to Cat 4a TMDL completed 

ID17050104SW023_03 
Battle Creek between Antelope Flat and Big 
Springs Creek 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW023_04 
Battle Creek between Big Springs Creek and 
Owyhee River 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW026_04 
Deep Creek between Hurry Back and Nickel 
Creeks 

Leave in Cat 4a TMDL updated 

ID17050104SW026_05 
Deep Creek between Nickel Creek and Owyhee 
River 

Leave in Cat 4a TMDL updated 

ID17050104SW028_02 Pole Creek upstream of Mud Flat Leave in Cat 4a TMDL updated 

ID17050104SW028_03 Pole Creek between Camas Creek and Mud Flat Leave in Cat 4a TMDL updated 

ID17050104SW028_04 Pole Creek between Camas and Deep Creeks Leave in Cat 4a TMDL updated 

ID17050104SW029_03 
Camas Creek between Big Springs Butte and 
Pole Creek 

Cat 5 to Cat 4a TMDL completed 

ID17050104SW030_02 Camel Creek upstream of Sunshine Valley Creek Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_02 Nickel, Smith, and Thomas Creek headwaters Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_03 Nickel, Smith and Thomas Creeksð3rd order Cat 5 to Cat 4a TMDL completed 

ID17050104SW031_04 Nickel and Smith Creeksð4th order Cat 3 to Cat 4a TMDL completed 

ID17050104SW032_02 Castle Creek upstream of Skunk Creek Leave in Cat 4a TMDL updated 

ID17050104SW032_03 Castle Creek between Skunk and Deep Creeks Leave in Cat 4a TMDL updated 

ID17050104SW033_02 Beaver Creek upstream of Carter Creek Cat 5 to Cat 4a TMDL completed 

ID17050104SW033_03 Beaver Creek between Carter and Trap Creeks Cat 5 to Cat 4a TMDL completed 

ID17050104SW033_04 Beaver Creek between Trap and Deep Creeks Cat 5 to Cat 4a TMDL completed 

ID17050104SW034_02 West Fork Red Canyon Leave in Cat 4a TMDL updated 

ID17050104SW034_03 
East Fork Red Canyon and Red Canyon 
upstream of Petes Creek 

Leave in Cat 4a TMDL updated 

ID17050104SW034_04 
Red Canyon between Petes Creek and Owyhee 
River 

Leave in Cat 4a TMDL updated 

 

Table 13. Summary of assessment outcomes for the South Fork Owyhee River subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050105SW001_06 
South Fork Owyhee River upstream of Little 
Owyhee River 

Leave in Cat 4a TMDL updated 

ID17050105SW001_07 
South Fork Owyhee River downstream of Little 
Owyhee River 

Leave in Cat 4a TMDL updated 
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Table 14. Summary of assessment outcomes for the North and Middle Fork Owyhee River 
subbasin. 

Assessment Unit Description 

Recommended 
Changes to 
Integrated 

Report 

Justification 

ID17050107SW001_07 
Owyhee River between South Fork and Oregon 
border 

Cat 3 to Cat 1 
Designated 
Wilderness 

ID17050107SW004_02 
Middle Fork Owyhee River upstream of Summit 
Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW004_03 
Middle Fork Owyhee River downstream of 
Summit Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW008_02 
North Fork Owyhee River upstream of Big 
Springs Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW008_03 
North Fork Owyhee River between Big Spring 
and Pleasant Valley Creeks 

Leave in Cat 4a TMDL updated 

ID17050107SW008_04 

North Fork Owyhee River between Pleasant 
Valley and Juniper Creeks, and 

Juniper Creek between Cabin Creek and North 
Fork Owyhee River 

Leave in Cat 4a TMDL updated 

ID17050107SW008_05 
North Fork Owyhee River downstream of Juniper 
Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW009_02 
Pleasant Valley Creek upstream of East Fork 
Pleasant Valley Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW009_03 
Pleasant Valley Creek between North Fork 
Owyhee River and East Fork Pleasant Valley 
Creek 

Leave in Cat 4a TMDL updated 

ID17050107SW010_02 Noon Creek Leave in Cat 4a TMDL updated 

ID17050107SW011_02 Cabin and Corral Creek headwaters Leave in Cat 4a TMDL updated 

ID17050107SW011_03 Cabin and Corral Creeksð3rd order  Leave in Cat 4a TMDL updated 

ID17050107SW012_02 Juniper Creek upstream of Buck Creek Leave in Cat 4a TMDL updated 

ID17050107SW012_03 Juniper Creek between Buck and Cabin Creeks Leave in Cat 4a TMDL updated 
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Glossary 
§303(d)  

Refers to section 303, subsection ñdò of the Clean Water Act. 

Section 303(d) requires states to develop a list of water bodies that 

do not meet water quality standards. This section also requires total 

maximum daily loads (TMDLs) be prepared for listed waters. Both 

the list and the TMDLs are subject to US Environmental Protection 

Agency approval. 

Anthropogenic  

Relating to, or resulting from, the influence of human beings on 

nature.  

Aquatic  

Occurring, growing, or living in water. 

Assessment Unit (AU)  

A segment of a water body that is treated as a homogeneous unit, 

meaning that any designated uses, the rating of these uses, and any 

associated causes and sources must be applied to the entirety of the 

unit.  

Beneficial Use Reconnaissance Program (BURP)   

A program for conducting systematic biological and physical 

habitat surveys of water bodies in Idaho. BURP protocols address 

lakes, reservoirs, and wadeable streams and rivers. 

Best Management Practices (BMPs)  

Structural, nonstructural, and managerial techniques that are 

effective and practical means to control nonpoint source pollutants.  

Biological Integrity   

1) The condition of an aquatic community inhabiting unimpaired 

water bodies of a specified habitat as measured by an evaluation of 

multiple attributes of the aquatic biota (EPA 1996). 2) The ability 

of an aquatic ecosystem to support and maintain a balanced, 

integrated, adaptive community of organisms having a species 

composition, diversity, and functional organization comparable to 

the natural habitats of a region (Karr 1991). 

Clean Water Act  

The Federal Water Pollution Control Act (commonly known as the 

Clean Water Act), as last reauthorized by the Water Quality Act of 

1987, establishes a process for states to develop information about, 

and control the quality of, the nationôs water resources. 

Community   

A group of interacting organisms living together in a given place. 
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Criter ia  

In the context of water quality, numeric or descriptive factors taken 

into account in setting standards for various pollutants. These 

factors are used to determine limits on allowable concentration 

levels and to limit the number of violations per year. The 

US Environmental Protection Agency develops criteria guidance; 

states establish criteria. 

Disturbance  

Any event or series of events that disrupts ecosystem, community, 

or population structure and alters the physical environment. 

Environment  

The complete range of external conditions, physical and biological, 

that affect a particular organism or community. 

Ground Water  

Water found beneath the soil surface saturating the layer in which 

it is located. Most ground water originates as rainfall, is free to 

move under the influence of gravity, and emerges again as 

streamflow. 

Headwater  

The origin or beginning of a stream. 

Insolation  

The rate of delivery of direct solar radiation per unit of horizontal 

surface area. 

Intermittent Stream   

1) A stream that flows only part of the year, such as when the 

ground water table is high or when the stream receives water from 

springs or from surface sources such as melting snow in 

mountainous areas. The stream ceases to flow above the streambed 

when losses from evaporation or seepage exceed the available 

streamflow. 2) A stream that has a period of zero flow for at least 

one week during most years.  

Load Allocation (LA)   

A portion of a water bodyôs load capacity for a given pollutant that 

is allocated to a particular nonpoint source (by class, type, or 

geographic area). 

Load(ing)  

The quantity of a substance entering a receiving stream, usually 

expressed in pounds or kilograms per day or tons per year. Loading 

is the product of flow (discharge) and concentration. 

Load(ing) Capacity (LC)  

How much pollutant a water body can receive over a given period 

without causing violations of state water quality standards. Upon 
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allocation to various sources, a margin of safety, and natural 

background contributions, it becomes a total maximum daily load. 

Margin of Safety (MOS)  

An implicit or explicit portion of a water bodyôs loading capacity 

set aside to allow for uncertainty about the relationship between 

the pollutant loads and the quality of the receiving water body. 

This is a required component of a total maximum daily load 

(TMDL) and is often incorporated into conservative assumptions 

used to develop the TMDL (generally within the calculations 

and/or models). The MOS is not allocated to any sources of 

pollution. 

Monitoring   

A periodic or continuous measurement of the properties or 

conditions of some medium of interest, such as a water body. 

National Pollutant Discharge Elimination System (NPDES)  

A national program established by the Clean Water Act for 

permitting point sources of pollution. Discharge of pollution from 

point sources is not allowed without a permit. 

Natural Condition   

The condition that exists with little or no anthropogenic influence. 

Nonpoint Source  

A dispersed source of pollutants generated from a geographical 

area when pollutants are dissolved or suspended in runoff and then 

delivered into waters of the state. Nonpoint sources are without a 

discernible point of origin. They include, but are not limited to, 

irrigated and nonirrigated lands used for grazing, crop production, 

and silviculture; rural roads; construction and mining sites; log 

storage or rafting; and recreation sites. 

Pollutant  

Generally, any substance introduced into the environment that 

adversely affects the usefulness of a resource or the health of 

humans, animals, or ecosystems. 

Pollution  

A very broad concept that encompasses human-caused changes in 

the environment that alter the functioning of natural processes and 

produce undesirable environmental and health effects. These 

changes include human-induced alteration of the physical, 

biological, chemical, and radiological integrity of water and other 

media. 

Reach  

A stream section with fairly homogenous physical characteristics. 
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Riparian  

Associated with aquatic (stream, river, lake) habitats. Living or 

located on the bank of a water body. 

Stream  

A natural water course containing flowing water, at least part of 

the year. Together with dissolved and suspended materials, a 

stream normally supports communities of plants and animals 

within the channel and the riparian vegetation zone. 

Subbasin  

A large watershed of several hundred thousand acres. This is the 

name commonly given to 4th-field hydrologic units.  

Total Maximum Daily Load (TMDL)   

A TMDL is a water bodyôs load capacity after it has been allocated 

among pollutant sources. It can be expressed on a time basis other 

than daily if appropriate. Sediment loads, for example, are often 

calculated on an annual basis. A TMDL is equal to the load 

capacity, such that load capacity = margin of safety + natural 

background + load allocation + wasteload allocation = TMDL. In 

common usage, a TMDL also refers to the written document that 

contains the statement of loads and supporting analyses, often 

incorporating TMDLs for several water bodies and/or pollutants 

within a given watershed.  

Tributary   

A stream feeding into a larger stream or lake. 

Wasteload Allocation (WLA)  

The portion of receiving waterôs loading capacity that is allocated 

to one of its existing or future point sources of pollution. 

Wasteload allocations specify how much pollutant each point 

source may release to a water body. 

Water Body  

A stream, river, lake, estuary, coastline, or other water feature, or 

portion thereof. 

Water Pollution  

Any alteration of the physical, thermal, chemical, biological, or 

radioactive properties of any waters of the state, or the discharge of 

any pollutant into the waters of the state, which will or is likely to 

create a nuisance or to render such waters harmful, detrimental, or 

injurious to public health, safety, or welfare; to fish and wildlife; or 

to domestic, commercial, industrial, recreational, aesthetic, or other 

beneficial uses. 
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Water Quality   

A term used to describe the biological, chemical, and physical 

characteristics of water with respect to its suitability for a 

beneficial use. 

Water Quality Criteria   

Levels of water quality expected to render a water body suitable 

for its designated uses. Criteria are based on specific levels of 

pollutants that would make the water harmful if used for drinking, 

swimming, farming, or industrial processes. 

Water Quality Standards  

State-adopted and US Environmental Protection Agency-approved 

ambient standards for water bodies. The standards prescribe the 

use of the water body and establish the water quality criteria that 

must be met to protect designated uses. 

Watershed  

1) All the land that contributes runoff to a common point in a 

drainage network or to a lake outlet. Watersheds are infinitely 

nested, and any large watershed is composed of smaller 

ñsubwatersheds.ò 2) The whole geographic region that contributes 

water to a point of interest in a water body. 
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Appendix A. State and Site-Specific Water Quality Standards 
and Criteria 

Water Quality Standards Applicable to Salmonid Spawning Temperature 

Water quality standards for temperature are specific numeric values not to be exceeded during 

the salmonid spawning and egg incubation period, which varies by species. For spring-spawning 

salmonids, the default spawning and incubation period recognized by the Idaho Department of 

Environmental Quality (DEQ) is generally March 15 to July 1 (Grafe et al. 2002). Fall spawning 

can occur as early as August 15 and continue with incubation into the following spring up to 

June 1. IDAPA 58.01.02.250.02.f.ii states that the following water quality criteria must be met 

during that time period: 

 13 °C as a daily maximum water temperature ¶

 9 °C as a daily average water temperature ¶

In a conventional temperature TMDL, the highest recorded water temperature in a data set 

(excluding extraordinarily hot days) is compared with the daily maximum criterion of 13 °C. The 

difference between the two water temperatures represents the temperature reduction necessary to 

achieve compliance with temperature standards. 

Natural Background Provisions 

In many Idaho streams, natural temperatures may exceed the numeric criteria during certain 

periods. If potential natural vegetation targets are achieved, and yet stream temperatures are 

warmer than these criteria, it is assumed that the streamôs temperature is natural (provided there 

are no point sources or human-induced ground water sources of heat) and natural background 

provisions of Idaho water quality standards apply: 

When natural background conditions exceed any applicable water quality criteria set forth in Sections 210, 

250, 251, 252, or 253, the applicable water quality criteria shall not apply; instead, there shall be no 

lowering of water quality from natural background conditions. Provided, however, that temperature may be 

increased above natural background conditions when allowed under Section 401. (IDAPA 58.01.02.200.09) 

Section 401 relates to point source wastewater treatment requirements. In this case, if 

temperature criteria for any aquatic life use are exceeded due to natural conditions, then a point 

source discharge cannot raise the water temperature by more than 0.3 °C 

(IDAPA 58.01.02.401.01.c). 
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Appendix B. Effective Shade Curves 

 
Figure B1. Shade targets for the Utah juniper vegetation type at various stream widths. 
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Figure B2. Shade targets for the yellow willow vegetation type at various stream widths. 
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Figure B3. Shade targets for the coyote willow vegetation type at various stream widths. 
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Figure B4. Shade targets for the graminoid/sagebrush vegetation type at various stream widths. 
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Figure B5. Shade targets for the grass meadow (graminoid) vegetation type at various stream widths. 
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Figure B6. Shade targets for the mountain alder vegetation type at various stream widths. 
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Figure B7. Shade targets for the quaking aspen vegetation type at various stream widths. 
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Appendix C. Shade Maps 

 
Figure C1. Overview map showing locations of detail maps in Figures C2ïC16. 
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Figure C2. Target shade for the North Fork Owyhee River area. 
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Figure C3. Existing shade for the North Fork Owyhee River area. 
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Figure C4. Lack of shade for the North Fork Owyhee River area. 
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Figure C5. Target shade for Upper Battle Creek and Pole Creek. 
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Figure C6. Existing shade for Upper Battle Creek and Pole Creek. 
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Figure C7. Lack of shade for Upper Battle Creek and Pole Creek. 
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Figure C8. Target shade for Deep Creek headwaters. 
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Figure C9. Existing shade for Deep Creek headwaters. 
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Figure C10. Lack of shade for Deep Creek headwaters. 
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Figure C11. Target shade for Juniper Mountain area. 
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Figure C12. Existing shade for Juniper Mountain area. 
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Figure C13. Lack of shade for Juniper Mountain area. 






























































































