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Executive Summary

This document addresses teenperature impairments 36 assessment uniis the Owyhee
Riverwatershed irsouthwestdaho.The Owyhee River watershed incorporates the Upper,
South, and North and Middle Fork Owyhee River subbasins.

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

physical, and biological lamd tribeg, pursuanttoo f t he nat
Section303 of theact, are to adopt water quality standards necessary to protect fish, shellfish,
and wildlife while providing f orverrpessibleeati on i

Section303(d) establishes requirements for states and tribes to identify and prioritize water

bodies that do not meet water quality standards. States andhtiiiseperiodically publish a

prioritizedl i st (a AA303(d) Thislsttis@c)rrentlyfpublished averpygars wat er
as the list of Category waters in the Integrated Repdtar waters identified on this list, states

and tribes must develaptotal maximum daily load (TMDL9f pollutants, set at a level to

achieve water quality standards.

Temperature TMDLsverepreviouslywritten for many assessment units in the Owyhee River
watershedDEQ 1999a, 19992003) However,the Idaho Departmenf &nvironmental

Quality (DEQ) recommendedewriting those TMDLS using more appropriate shade targets
based orknowledge of local vegetation typasd natural stream widtfBEQ 200%, 2009b)
This document reves 25previous TMDLsand establishes 11 newDLs (Table A).

Table A. Summary of new and revised TMDLSs.

Subbasin Hydrologic Unit Assessment Units Assessment Units
Code (HUC) with New TMDLs with Updated TMDLs
Upper Owyhee River 17050104 11 10
South Fork Owyhee River 17050105 0 2
North & Ml_ddle Fork 17050107 0 13
Owyhee River

Temperatur@nalysesvere completedising thepotentialnaturalvegetation method (Shumar
andDe Varona 2009)Shade levelsvere found to vary widelybut n general, the lower portion
of a stream was more likely to meetstgade target than the upper portidhis differenceis
mainly becauseanyon walls more prevalent in the lower reaches of a watergiredjde
isolation andopographic shade to a strearhe following is a summary of thexistingshade in
the watershed:

1 Excellent shading:Owyheeand South Fork OwyheRivers, lower Red Canyorand
lower Battle Creek

1 Good shading North and Middle Fork Owyhee RiveiGamas, Deep, and Noon Cregks
East Fork Red Canyopand he lower reaches of Cabin, Corral, Juniper, NicRele,
Pleasant Valley, and Smith Creeks

1 Fair shading: Camel CreekWest Fork Red Canyogmnd he upper reaches of Battle,
Cabin, Corral, Juniper, and Pleasant Valley Creeks

Xii
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1 Poor shading:Beaver, Castleand Thomas Creeled he upper reaches of Nick&lple
and Smith Creeks

To implement this TMDLJandmanagers should work to attaarget shade levels for individual
streanmreachesPriority should be given tareas withthe greatest discrepanciestween existing

and target shadevels. A summary of assessment outcomes for all assessment units addressed in
this addendum is provided in TabBED.

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 5to 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 5to Cat 4a

TMDL completed

ID17050104SW031_02

Nickel, Smith, and Thomas Creek headwaters

Cat 5to Cat 4a

TMDL completed

ID17050104SW031_03

Nickel, Smith and Thomas Creeksd 3rd order

Cat 5 to Cat 4a

TMDL completed

ID17050104SW031_04

Nickel and Smith Creeksd 4th 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 5to Cat 4a

TMDL completed

ID17050104SW033_03

Beaver Creek between Carter and Trap Creeks

Cat 5to Cat 4a

TMDL completed

ID17050104SW033_04

Beaver Creek between Trap and Deep Creeks

Cat 5to 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

Cat3toCatl

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 Creeksd 3rd 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 Rivewatershe@ncompasses a large area of southwest Idaimzorporates the
UpperOwyhee River subbasitydrologic unit codeHUC] 17050104) SouthFork Owyhee
River subbasin (HUC 1705010%xndNorth and Middle Fork OwyheRiver subbasin

(HUC 17050107)FigureA).
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The headwatersf the Owyhee Riveand its South Forkriginate in the Independence and Bull
Run Mountain®f northern NevadaBoth flow through deep canyons to their conflue@ceiles
upstream of the Oregon bordAt.that point, the river is nearly one thousand feet below the
surrounding platead:he Northand Middle Forkglow from thecanyons of South Mountain and
the wesern flanks of Juniper Mountain ajan the main Owyheg®iver at Three Forks, Oregon.

Figure A. Watershed at a glance.

Deep Creek drains the eaststopesof Juniper Mountairandflows through dry tablelands to its
corfluence with the Owyhee RiveBattle 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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Sever al
(Table E)(DEQ 2011)

Table E. Assessment units o n

assessment

| dah og363(dpliGtl 0

(2OL08BOS(d) hetefar mpleratsre pelldtioro n

Assessment Unit

Description

Pollutant

ID17050104SW023_02

Battle Creek upstream of Antelope Flat

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

Temperature

ID17050104SW031_02 | Nickel, Smith, and Thomas Creek headwaters

ID17050104SW031_03 | Nickel, Smith, and Thomas Creeksd 3rd 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

Thed4thor der of Nickel Creek wa20108303d) stidabielFy not |
despite instructions to do so in the original TMOIMDLSs 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 Creeksd 4th order Temperature

Public Participation

This documentvassent to thavatersheadvisorygroup (WAG) in February2012 The WAG
was invited to review, comment upon, and provide local insight into the TMDL. These
comments were incorporated in April 2012.

TheTMDL was opened tpublic commenbetween 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 documenaddresses temperature impairment36 assessment uniis three subbasins
(identified by hydrologic unit codes, or HUdm)the Owyhee Rivewatershed

1 HUC 17050108 Upper Owyhee River subbasin

1 HUC 170501086 South Fork Owyhee River subbasin

f HUC 17050103 North and Middle Fork Owyhee River subbasin

1.1 Introductiond Regulatory Requirements

This document was prepared in compliance with both federadtatelregulatory requirements.
The federal Clean Watdct (CWA) requires that states and tribes restore and maintain the

chemical, physical, and biological I ntegrity
Section303 of the CWA, are to adopt water quality standards necessary to protestdiigh,
and wildlife while providing for recreation i

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

prioritize water bodies that are water quality limited (weater bodies that do not meet water

quality standards). States and tribes must periodically pubpsiortized! i st (a AA303(d
of impaired watersThis list is currently published everyy2ars as the list of Categdbywaters

in the IntegratedReport.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 documentis an addendum to three existing TMDLs aadiresses the wateodies in the
Owyhee Rivewatershedhat have been placedo | dahods c u (DE@R201I1)TAS 03 ( d)
addendum updates 2%isting TMDLs and establishes h&w temperature TMDLSs.

1.2 Physical and Biological Characteristics

Detaileddiscussios of the physicabiological climate, subbasin, subwatershadd stream
characteristics of th®@wyhee Rivewatershedareprovided in thdollowing threeTMDLs
approved by the US Environmental Protection Agency (EPA)

1 Upper Owyhee Watershed Subbasine&sment and Total Maximum Daily Load
(approved by EPA iiMarch2003)(DEQ 2003)

1 South Fork Owyhee River Subbasin Assessment and Total Maximum Daily Load
(approved by EPA iMarch 2000 (DEQ 199%)

1 North and Middle Fork Owyhee Subbasin Assessment andMaxainum Daily Load
(approved by EPA ifrebruary 2000JDEQ 19991

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
removalof 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 Ratersheds provided
in the above referenced documents.

The main changkas beemo the widerness status of much of the land inwsershedOn
March3 0, 2009, the Owyhee Public Lands Manageme.]
intolaw.$Senat or Mi ke Cr apods wdddneafiisbftheE numer at es

Resolution of decadedd public lands conflicts and certainty for various user groups.

Better enforcement and prevention of indiscriminateroéfd/offtrail travel by motorized vehicles.

Designation of over 517,000 acres of wilderness, including 55,000 acres-ffezowilderness.

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.

1 Establishment of a Research and Conservation Center in OW@¢hewty for collaborative research
projects.

1 Preservation of outstanding recreational opportunities.

(Sourcehttp://www.crapo.senate.gov/issues/documents/Summary.4.148.doc

=A =4 =4 -8 -4

The following changes hawecurredas a result of thact:

Upper Owyhee River Subbasin

1
1

Upper Deep Creelas released from Wilderness Study Area (WSA) status.

Most of Pole Creelvas releasefrom WSA statusCamas Creek and a few miles of Pole
Creekarenow in the Pole Creek Wilderness.

Current Creek, from Indian Meadows to Mud Flat Resehow inthe North Fork
Owyhee Wilderness.

Lower Deep Creelnd most of Dickshooter Creek ar@w in the Owyhee River
Wilderness.

Lower Battle Creeks included in the @yhee River Wilderness.

Lower Red Canyors included inthe Owyhee River Wildernesslpper Red Canyowas
released from WSA status.

The isthmus between Deep and Battle Creeks (approximately 36 squaremayes)
becomeungrazed.

The eat side of Current Cek from Indian Meadows downstreamatiooutl.5 miles
north of the MudFlat road is now ungrazed.

Battle, Deep, Dickshooter, and Red Canyon Creeks and the OwyheaRinew
generally Wild or Recreational Rivers when they flow through wilderness.

South Fork Owyhee River Subbasin

T

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

T

The North Fork Owyhee Rivés nowa Recreational River from the state line to Juniper
Mountain Road and Wild River for 15 miles upstream of Juniper Mountain Rddte
watershedas largely becomwilderness, from about mile upstream oduniper

m:c


http://www.crapo.senate.gov/issues/documents/Summary.4.14.08.doc
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Mountain Roagalmost to the very headveas. The Indian Meadows areeasreleased
from WSA status.

1 The entire Noon Creek watershed &g Springs Creekvatershedsreencompassed by
the newwildernessareaandmay become ungrazed.

1 The lower part of Pleasant Valley Cregsincluded in the wilernessandthe upper
partwas released from WSA status.

1 Most of the Juniper, Cabin, and Corral Creek watershvedsreleased from WSA status,
aswasthe entire Middle Fork Owyhee River watershed.

Please seEigure Afor a map of the new wilderness are&®r 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 qualta @énd 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 minstlisted aswater quality limitedd Subsequently, these

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

Ten assessment units have been added &B0®(d) list for temperature impairment since
publication of the originaR5 TMDLs. Tablel shows theeason fothelistings. An eleventh
assessment unit (ID17050104SW031_i84)lso impaired by temperature but was mistakenly
omitted from the 2010 Integrated Report.
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Table 1. Segments 8303(d) listed for temperature since approval of previous TMDL

: . Listing
Assessment Unit Description Reason®

ID17050104SW023 02 | Battle Creek upstream of Antelope Flat
ID17050104SW023 03 Battle Creek between Antelope Flat and Big Springs

- Creek BLM
ID17050104SW023 04 Battle Creek between Big Springs Creek and Owyhee temperature

- River data
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

ID17050104SW031_03 | Nickel, Smith, and Thomas Creeksd 3rd order data
ID17050104SW033_02 | Beaver Creek upstream of Carter Creek
ID17050104SW033_03 | Beaver Creek between Carter and Trap Creeks BURP data
ID17050104SW033_04 | Beaver Creek between Trap and Deep Creeks
®BLM = Bureau of Land Management; BURP = DEQ6s Beneficial Use

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 protdwedfioral

uses wherever attaable (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/ater Body Assessment GuidafGeafe et al. 2002) gives a more detailed
descrption of beneficial use A summary of beneficial uses for the assessment units addressed
in this addendurand their support statuss provided in Table&i 4.

2.2.1 Existing Uses

Existingusess nder t he CWA are At hose hodyenoraftert ual | y a
November 28, 1975, whether or not they are includédliine wat er qukhé ity st anc
existing instream water uses and the level of water quality necessary to fhraseases shall

be maintained and protected (IDAPA 58.01.02.050.@2051..01, and .02.@%. Existing uses

include uses actually occurring, whether or not the leveladérquality tofully support the uses

exists.

2.2.2 Designated Uses

Designatedusasnder t he CWA are fithose useseachpeci fi ec
water body or segment, whethenoot t hey ar eDedigadted gsesare siraplynsesd . 0
officially recognized by th&tateandare specifically listed for water bodies in Idaho in tables in

the Idaho water quality standards (IDAPA 58.0110% .02.160).In Idahq thesedesignated
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usesinclude 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 addr 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 bodiesied in the water quality standards do not yet have specific use
designations. These undesignated uses are to be designdeduture In the interim, and

absent information on existing usédsg Idaho Department of Environmental QualDEQ)

presumeshat 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 protectthesadol ed @A pr e s u me
uses, 0 DEQ wi l I a p pdquatictlifeceteria anarpeimary ar secoadarg wat er
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.
. N Beneficial Use Use
Assessment Unit and Description Uses Type Support
ID17050104SW023 02 | Battle Creekd 1stand 2nd order | o i- Presumed ) NFS
- PCR Presumed FS
CWAL Presumed NFS
ID17050104SW023 03 | Battle Creekd 3rd order PCR Presumed FS
CWAL Presumed | NFS
ID17050104SW023_04 | Battle Creekd 4th order PCR Presumed Es
ID17050104SW026_04 | Deep Creekd 4th order CWAL Presumed NFS
Deen Creekd Nickel Creek CWAL Presumed | NFS
ID17050104SW026_05 m%i‘t’h reeko Nickel Creek to ss Presumed | NFS
SCR Presumed FS
ID17050104SW028 02 | Pole Creekd 1st and 2nd order CWAL Presumed NFS
ID17050104SW028 03 | Pole Creekd 3rd order CWAL Presumed NFS
ID17050104SW028_04 | Pole Creekd 4th order CWAL Presumed | NFS
ID17050104SW029 03 | Camas Creekd 3rd order CWAL Presumed NFS
ID17050104SW030_02 | Camel Creekd 1st and 2nd order | CWAL Presumed NFS
ID17050104SW031_02 | Nickel Creekd source to mouth CWAL Presumed | NFS
Nickel. Th 4 Smith CWAL Presumed NFS
ickel, Thomas, and Smi
ID17050104SW031_03 Creeksd 3rd order SS Presumed | NFS
SCR Presumed FS
ID17050104SW032_02 | Castle Creekd 1st and 2nd order | CWAL Presumed NFS
ID17050104SW032_03 | Castle Creekd 3rd order CWAL Presumed NFS
ID17050104SW033_02 | Beaver Creekd 1st and 2nd order | CWAL Presumed | NFS
ID17050104SW033_03 | Beaver Creekd 3rd order CWAL Not listed NFS
ID17050104SW033_04 | Beaver Creekd 4th order CWAL Not listed NFS
ID17050104SW034_02 | Red Canyond 1st and 2nd order | CWAL Designated | NFS
CWAL Designated | NFS
ID17 104SW034 R .
050104SW034_03 ed Canyond 3rd order PCR Designated | FS
ID17050104SW034_04 | Red Canyond 4th 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 8303(d)-listed streams in the South Fork Owyhee River subbasin.

. _ Beneficial Use
Assessment Unit and Description Uses Use Type Support
South Fork Owyhee River CWAL Designated | NFS
ID17050105SW001_06 above Little Owyhee river PCR Designated | FS
South Fork Owyhee River CWAL Designated | NFS
ID17050105SW001_07 below Little Owyhee River PCR Designated | 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 8303(d)-listed streams in the North and Middle Fork Owyhee River

subbasin.
Assessment Unit and Description Beneficial Use Type Use
Uses Support
North Fork Owvhee Ri g PCR Designated | FS
ID17050107SW008_02 | North Fork Owyhee River an CWAL Designated | NFS
- tributariesd 1st and 2nd order .
SS Designated | NFS
PCR Designated | FS
ID17050107SW008_03 | North Fork Owyhee Riverd 3rd order | CWAL Designated | NFS
SS Designated | NFS
North Fork Owvhee Ri g PCR Designated | FS
ID17050107SW008_04 | North Fork Owyhee River an CWAL Designated | NFS
Juniper Creekd 4th order .
SS Designated | NFS
PCR Designated | FS
ID17050107SW008_05 | North Fork Owyhee Riverd 5th order | CWAL Designated | NFS
SS Designated | NFS
Middle Fork Owyhee River and SS Designated | NFS
ID170501075W004_02 tributariesd 1st and 2nd order CWAL Designated | NFS
Middle Fork Owyhee Riverd 3rd SS Designated | NFS
ID17050107SW004_03 order CWAL Designated | NFS
Pleasant Valley Creek and SS Existing NFS
ID170501075W009_02 tributariesd 1st and 2nd order CWAL Presumed NFS
SS Existing NFS
ID17050107SW009_03 | Pleasant Valley Creekd 3rd order CWAL Presumed NFS
ID17050107SW010_02 | Noon Creekd entire watershed CWAL Designated | FS
- SS Existing NFS
Cabin and Corral Creeks and SCR Presumed | FS
ID17050107SW011_02 | -adnand Lorral LTeeks an CWAL Presumed | NFS
— tributariesd 1st and 2nd order T
SS Existing NFS
SCR Presumed NFS
ID17050107SW011 03 | Cabin and Corral Creeksd 3rd order | CWAL Presumed NFS
SS Existing NFS
Juniber Creek and tributariess 1 SCR Presumed | FS
ID17050107SWo012_o2 | Juniper Creekand tributarieso Ist | oy a1 Presumed | NFS
- and 2nd order o
SS Existing NFS
SCR Presumed FS
ID17050107SW012_03 | Juniper Creekd 3rd order CWAL Presumed | NFS
SS Existing 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 Criteriato Support Beneficial Uses

Beneficial uses are protected by a sawater qualitycriteria, which includenarrative criteria
for pollutants such as sediment and nutrientsramdericcriteria for pollutants such as bacteria,
dissolved oxygen, pH, ammonia, temperature, and turbidity (IDAPA 58.01.02.250)

The temperature criteria anemeric:

1 Cold Water Aquatic Lifed 22°C or less daily maximum; 1 or less daily average
1 Salmonid Spawning 13°C or less daily maximum; @ or less daily average

Therules contairan exemption for extremely hot dagee AppendiA for more information
andwater quality standards for temperature.

Figurel provides an outline of the stream assessment process for determining support status of
commonbeneficial use¢Grafeet al 2002)
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Idaho Water Quality Standards Numeric Criteria for
Water Temperature, Dissolved Oxygen, pH, and Turbidity

I a
Exceedance of standards numeric criteria greater than 10% frequency?—zgs—)NFs

iNo

Documented evidence indicates a measurable adverse effect?——————— P»NFS

*No

Aquatic Life Use Support (ALUS)
Cold Water Aquatic Life

Obtain SMI, SFI, and SHI Scoresb

SMI score < Minimum Reference Condition or Yes NES
SFI score < Minimum Reference Condition >

lNo

Assign condition ratings 1, 2, or 3 to SMI, SFI, and SHI scores
Average the condition rating scores
(must have at least two indices for data integration)

Yes
Average condition rating score <2.0 » NES
Fs? < Average condition rating score >= 2.0
Salmonid Spawning
Is ALUS for cold water aquatic life not fully supporting? Xea » NFS
+No
Is there a numeric criteria violation for salmonid spawning? %NFS
No
N . 3l i ;
FS 4—0 Documented evidence indicates a measurable adverse effect? s » NFS

Contact Recreation

In the last five years have there been two or more beach or Yes > NFS
swimming closures caused by bacteria or toxic substances?

No

No If there are available bacteria data, is there Yes

s < a standards violation of E. Coli criteria? » NFS

FS ‘N—O If there are inadequate bacteria data, does the GIS screening Yes Gather
procedure indicate moderate to high potential risk? » more data

a
" FS = fully supporting, NFS = not fully supporting
SMI = Stream Macroinvertebrate Index, SFI = Stream Fish Index, SHI = Stream Habitat Index

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 forlhpper Owyhee River subbasin is
provided in thdJpper Owyhee River TMDL Fivéear RevieWDEQ 2009&
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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 ithe North and Middle Fork Owyhee River TMDL F¥ear Review

(DEQ 2009b).

2.5 Data Gaps

The largest data gap was incomplete verification of aerial shade estiffrasggapcan be
addressetly collectingmoreSolar Pathfinder traces from impaired assessnuarits.

Many of the modeled estimates of stream width have not been fully gtauthdd 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 OwyRirer watershed

3.2 Nonpoint Sources

Nonpoint source temperature pollution is caused by remowitedmside vegetatiand by
morphological changdsat reduce shading to the streafihe hydrology of sme streams has
beenaltered by the encroachment of Western juniper on the associated uplands.

Detaileddiscussios of nonpoint sources ithe Owyhee Rivewatershedreprovided in the
three original TMDLs DEQ 199%, 1999h 2003)
3.3 Pollutant Transport

Detaled discussions of pollutant transport are provided irotiggnal TMDLSs.

4 Monitoring and Status of Water Quality Improvements

A riparian assessment of the Upper OwyReeer watershed was conducted in summer 2003.
The assessment included an inveytfrthe privatelyowned8303(d}listed stream segmerasd
unlisted stream segmenide surveys showed thgénerally,upland areas above streams have
minimal impact on ripariafunction and stream conditions.

Other research has shown thiétstern juniper emoachment 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, ripariprmoperfunctioningcondition (PFC) monitoring, along with
other data collection, was completad private lands.

Severalwater quality improvement projects have been installed iw#tershedFigure A)

1 Camas Creek 12 off-channel retention pondsd 6,000 feetfaiparian fencing

1 Pleasant Valley Creék3 off-site watering troughs and 17,0fé&t of riparian fencing

1 Juniper Cree& one permanent diversion in place of a temporary diversion that had to be
removed and reinstalled each year

1 South Fork Owyhee River:

A 800feetof willow pole planting, to stabilize the channel bank

5,710feetof pipeline installed to replace earthen ditches and reduce irrigation

waterinduced erosion

40 acres of pasture planting to reduce erosion

640feetof rip-rap installed to stabilize drprotect streambank

4 structures for permanent diversions installed in place of temporary diversions

that had to be removed and reinstalled each year

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

> >

1 Owyhee River headwatérshe Shoshon®aiute Tribe has been collecting water quality
data for the last few years within the boundaries of the Duck Valley IirRBaarvation.
Several water quality improvement projects have been implemented, including water
troughs on the uplandiencing, and pasture rotatioks 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 decreasenater temperatures and sediment levelksachstream
but the exactasultsare unknown.

For more details, please see taper Owyhee River and North and Middle Fork Owyhee River
TMDL five-yearreviews (DEQ 20092£009b).

5 Total Maximum Daily Loads

A TMDL prescribes an upper limior load capacity on discharge of a pollutant from all sources
to ensurewater quality standards are méhis load capacity (LC¥an be represented by an
eqguation:

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 requiresmargin of safetywhich is effectively a reduction in the load
capacity avdable for allocation to pollutant sourcéihis TMDL features an
implicit MOS.

11



Owyhee River Watershed Temperature TMDL June 2012

NB = natural backgroundVhen present\B may be considered part thfeload
allocation (LA), but it is often considered separately because it represents a part
of the load nosubject to control. NB is also effectively a reduction in the load
capacity available for allocation to humarade pollutant sources.

LA = load allocation for all nonpoint sources
WLA = wasteloadillocationfor all point sources

A load is a quantity of pollutant disbarged over some period; numericallyisithe product of
concentration and flow. Due to the diverse nature of various pollutants, and the difficulty of

stricly dealing with loadsf e d er a | rul es all ow f ¢erg,sliadeffoher app!
be used when necessary. These fAother measures
quality standards, but they allow flexibility to deal with pollutant loading in more practical and

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

and allow figross allotmentodo as a | oad all ocat
techniquegprecludemore accurate estimates.

The TMDL processs applied to a stream that is not attaining its bera use(i.e., is 8303(d)
listed [in Categorp of the Integrated Repor@@ndcan besimplified as follows:

1. Set a watequality target at which #hbeneficial use will be attainedhis can be a
yearround target, or it might only apply during certéimes (.e., acritical period)
(section 5.).

2. Determine what pollutant load would cause the target to be readhegis theload
capacity(section 5.2.

3. Measure the existing pollutant loggbction 5.3.

4. Calculate the reduction needed to reacHhadhadcapacity,includingamargin of
safety(section 5.4.

5. Assign load and wasteload allocationghteindividual pollutantsources in an
equitable manndsection 5.4.

6. Devise anmplementatiorplan to effect these reductio(gection 5.9.

The pollutantaddressed in this TMDL iseat(listed as temperatureneasured in kilowattours
(kWh). The loads are expressecdkifowatt-hoursper day.

5.1 Instream Water Quality Targets

Streams in the Owyhdriver watershedften exceedstate temperature critefiavenin their
pristine conditionAs an alternative to rigid criteriche¢ Idaho water quality standards include a
natural backgroungdrovision

When natural background conditions exceed any appl:i
quality criteria shall not apply; instead, there shall be no lowering of water qualitynfatumal background
condi t(IDAPA 5§801.02.200.09)

In these situations, natutahckground onditions essentially lmeme the water quality standard
andabsent otheanthropogenicsources of thermal pollutiothe natural levalof shade and
channel width become tABMDL target.
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See AppendiA 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 stiealmding ground water temperature,
air temperaturgand direct solar radiation (Poole and Berman 2001 }hese, direct solar
radiation is the most likely to be affected by aaffogenic activities, mainly through changes to
streamside vegetation.

Along with topographic features such as canyon walls, streamside vegetation provides shade to
the waterThe idea behing@otential natural vegetatioRNV) TMDLSs is to set shade targessd
thermal loads equal to the natural levels that would be experienced by the Blagaalin this

case meanisl the absence @ny anthropogenieemoval of shading vegetation.

The PNV method has several stages:

1. The existing shadinpvelis estimated using aerial photograpliiese estimates are
groundchecked using Solar Pathfinder a device that measures shade

2. The target shade (the natural background or potential natural vegetation condition) is
established using knowledge of loctmts, riparian conditions, and similar systems.
These factors togeth@ake the form of an effective shade cymaich establisles
target shade for different stream widths and vegetation heights.

3. The existing and target conditions are compared.

a. Where exsting 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 watey qualit
standards.

c. Implementation efforts can be directed to areas withatfyestdifference
between existing and target shade.

4. At all stagesf the procesghe shade valugpercentagesyre converted into incident
solar load, measured kilowatt-hours pesquare meter per dakM/h/m?/day). This
conversiorfulfills the TMDL requirement for the load to be expressed as a quantity
of a pollutant discharged over timghe loadis dependent upon the width of the
stream, which can be measured in the field omeggd from aerial photographs or
hydrologic curves.

5. The existing shade condition can be updatbdneveml new aerial photograph is
takenor after field verification using the Solar Pathfinder

Streams disturbed by wildfire, flopdr some other naturalsturbance will be at less than PNV
and require time to recove3treams 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 Sandi2e Varona (2009).

For a more complete discussion of shade and its effects on stream water temperature, please refer
to theSouth Fork ClearwateRiver Subbasin Assessment aratal MaximumbDaily Loads

(DEQ 2004).
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5.1.2 Target Selection

The previous temperatuféVDL s (DEQ 1999a, 1999b, and 2008%ed the SSTEMP model
(Bartholow 2002)which indicatedhat shade targetsad torange from 88 to 100% meet the
numeric temperature criteria in Juk@r example, Deep Creek was assiga@é00% shad
targetalongits entirelength.

Our analysiof vegetation typeshows thathe natural level ofegetativeshade iighly
variable and can range from as highl@6% on small headwater streams to as low%son the
Owyhee River itselfWe developed targets by determupimatural riparian plant communities
for the watershed and examining the appropriate shade curves.

Riparian Species

Nip And Tuck Creek anche streams of uniper Mountain (Thomas, Smith, Castle, and Beaver
Creeks on the east side, Red Canyon Creek to the $eathije riparian communities dominated
by yellow willow (Salix lutea)andwestern juniperJuniperus occidentaljsThese streams tend
to have dryheadwatersn sagebrush/grass communities that extend out of and are intertwined
with the juniper zone.

The entire South Fork Owyhee River features a sagebrush/grass ripariarhgy/pgermittent
and flashynature of the river prevents the establishmermtioér riparian species.

An aspern(Populus tremuloides)egetation type occurs at the headwaters of Juniper Creek, and
an aspen and aldéklnussp) mixed community occurs in the uppdmainage of thiddle Fork
Owyhee River

Therest of the creekim the Owyhee River watershade dominated bwillow communities.
Above 5600feet, riparianvegetation iggenerallyrepresented by a yellow willotype
community Below this elevatiojriparianvegetation isepresented by the coyote willoBglix
exigug typecommunity

Other plant communities likely exist along portions of these strdaumi,is difficult to

determine without extensive fieldwor8hade curves developed for most plant community types
are based on groupings of species (e@gwood, amac, chokecherry, currantjllow, and

juniper) and not an individualpecies.

A number of streamenter long, narrow canyon sections where a combination of dense willow
growth and canyon walls provide for exceptional shade qualigyse streams will exgpience
less solar loading than a similar stream shaded by vegetation alone.

Effective Shade Curves

To determine PNV shade targets for the OwyRe®r watershedwe examined effective shade
curves developed specifically for southern Idaho (Shiamdbe Varona 2009Hansen and Hall
2002):

1 Dry streanreachesvere placed in the sagebrush/grass vegetation type, the shade curve
for which is based on typical canopies and heighté&ftemisiaspp.and bunchgrasses.
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This vegetation type is usually more tygl of upland aresbut isalsoappropriate for
intermittent streams.

1 We did nothavea curvefor western juniper, and so we used the Utah juniparniperus
osteospermavegetation typeUtah juniper is similar in mature height to western juniper
(8 m and9 m, respectively)and the overall plant community used to construct the shade
curve consisted of smaller deciduous shrubs similar in sit®$ein the southwest
Idaho regionRiparian communities affestern and Utah juniper produce simiiarels
of shade.

1 We used the graminoid shade curve for the gdassinated meadows dhe headwaters
of Battle, Camas, Camel, Castle, Current, Nickatl West ForkRed Canyon Creeks.
This shade curve is entirely based on grasses and sedges, wisicbregghan pical
riparian shrubs.

1 For the remainder of the creekse wsed shade targets based orydlew andcoyote
(sandbar) willow typs

1 Ponds and reservoirs, wheisible in the aerial photographwerealsoassigned shade
targets A natural lakds assigned shade target of zerawhereas amanmade reservoir is
assigned the shade target fromitiflowing stream.This strategyallows us toquantify
the thermal impact of the reserviaivhich can be substantial.

An effective shade curve describes how welivaig vegetation type is able to shade streams of
various widthsThesevencurvesused in this TMDLappeaiin Appendix B.

A map of the resulting shade targets is shown in Figufarget shade magse shown by
region in Appendix C (FigureS2, C5, C8, C1, and C14).
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Target Shade oAgm 31% to 40% - T1% to 80%
oA 1% 10 10% i 41% to 50% M= 81% to 90%
o= 11% to 20% afeme 51% to 60% afwmme 91% to 100%
afemt 21% to 30% edewm 61% to 70% g Subbasin Boundary

Upper Ovhee
River Subbasmn
(17050104)

Figure 2. Target shade for the Owyhee River watershed.
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5.2 Load Capacity

TMDLs mustexpress loads as a quantity of a pollutant discharged overTorhis end, the
load capacity isneasured ikilowatt-hours per dagnd equals the incidesblar loadat the PNV
shade targetfor a given stream area

Insolationis a term that describes the rate of solar radiation energy per unit of horizontal surface
area.To calculate the solar loddr a given stream segmettie following steps were used:

1. The unshaded insolation was determiteetie6.38 kWh/ni/day, as measured on a
flat-plate collecto(discussedbelow)

2. Thisvaluewas then multiplied by the fraction of the solar radiation tag not
blocked by shade (i.gpercent open)or example, guniper foresprovides89%
shadeo a 2m wide streamSo the effective insolation is 11%6.38kWh/m?/day =
0.702 kWh/rf/day.

3. Thisvalueis then multiplied by the area of the stream segriesiquare metejsto
yield the solar loadn this examplefor a segment 50t long, the area would be
1000m?. The resulting load capacity 100m?* x 0.702kWh/nf/day = 702
kwWh/day.

We obtained solar flglate collectodatafrom the National Renewable Energy Laboratory
weather station in Boisendusal an aveageinsolationfor the 6-month period from April
through SeptembeThese months coincide with time of yeenenstream temperatures are
increasinganddeciduous vegetation is in ledfate July and early August typically present the
highest stream tempsures, and April and September coincide with salmonid spawning.

TablesD2i D46 in AppendixD show the PNV shade targets and their corresporidnggt
summer loadtapacitiegin kilowatt-hours peday).In these tables, the load capacity isttmget
solarload.

Load capacities vaed from as low asl6,000kWh/day onthe headwatersf JuniperCreekto
nearly20,000,000kWh/day on the Owyhee River.

5.3 Estimates of Existing Pollutant Loads

Regul ations allow that | oadi mgssmafestogroseay r ange
allotments, depending on the availability of data and appropriate techniques for predicting the
| oadi n gQuality Aennirgg andlanagement, 40 CFR § 130.2(1)).

Existingpollutantloads in this TMDLwereestimated using aerial photographs padially
field verified usingSolar Pathfinders Like target shade, existing shade va#soconverted to a
solar load AppendixD, TablesD2i D46). Existing loads vaed from about18,000kWh/day on
Camel Creeko nearly 17,000,000kWh/day on the Owyhee River.

5.3.1 Aerial Photo Interpretation

Existingshaddevelswereestimated for5 assessment uni(§303(d}listed streams along with
some unlisted tributaries to those streafres) viswal interpretatiorof aerial photographs taken
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between 2004 and 200Shadesstimates arbased on general intuitive observation about the
kind of vegetation present, its density, andgtieamwidth.

Eachstreamis divided intosegmentsseparated by natural breaks egetation densityEach
segments then assigned a single value representing the bottom of a 10% shade class

(IDL 2000. For example, if we estimate theltadefor a particular section of stream is 56%, then
we assign the 50%hade classStreams where theanks and water are clearly visible are usually
in low shade classesd., 10%, 20%,0r 30%).Streams with dense forest or heavy brush where
no portion of the stream is visible are usually in high shade classegd®b, 80%,0r 90%).

More open canopgewhere portions of the stream may be visible usually fall into modsratke
clases(i.e.,40%, 50%,0r 60%).

The estimate of shade made from an aerial photbgtaps not always take into account
nonvegetative shading, such as hillsidesanyonsThestreams in this subbasin particularly
benefit from topographic shading; for example, the Owyhee F\&1% shade byits canyon
walls alone

5.3.2 Field Verification of Existing Shade

The Solar Pathfinder is a device for measuring shade on a stream. #ada® werify the aerial
photograph estimates. Solar Pathfinfileidwork took place between 2008 and 2010.

Wadeable Streams

For wadeable stream3? sites were visitedlhe exact locations of tHeolar Rathfinder sites can
be seernn AppendixC (Figures @, C6, C9, C12, andC15).

Table5 compares the accuracy of the aerial photo interpretationsSaligin Pathfinder
measurementsn wadeable streamis general, our photograph interpretati@A€rialo column)
overestimated shade by an averagelo®%. The actuaSolar Rithfinder results were used as
the existing shadealues We also used th8olar Rithfinder data to calibrate oastimatesnd
reassess the aerial photographs.

The large overestimates on Castle Creek turned out to be in a recently émeaeahd field
verification revealed that sage/grass vegetation type was more appropriate than jtorigas
area
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Table 5. Solar Pathfinder field verification results.

. - Pathfinder | Shade Class (%) | Diff-
Location Description Actual (%) ' ' 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 20 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

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 (20)
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 115
Standard deviation 18.8
95% confidence interval 6.4
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Large Rivers

On thelargerivers, shade was measured witBadar Pathfinder attached tolzoat(see Figurd=6
in AppendixE). Shade levels were measured at 32 locations on the Owyhee River and 138
locaions on the South ForlFigures3 and 4) Such a large percentage of the South Fork
Owyhee River was measured that no aerial photograph interpneteds required.

The averagedhade levels wenagsed as the existing shagiduesin the loading tableShey
show that in general, shade increases with the depth of each canyon.

80%

Garat
Crossing

70% -
? —+— Measured Shade, Garat Crossing to

Rickert Crossing
—+— Measured Shade, South Fork to Oregon
60% Border
= == Average Shade

50%

40% +

Shade

Rickert
Crossing

30% +

Oregon border
——————— 23%
20% -

South Fork
confluence

10% -

0%

20 30 40 50 60
Location {Owyhee river miles)

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 shdeclassesre shown irFigure5 and in more detail ilppendixC (Hgures G,

C6, C9, C12, andC15).
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Existing Shade e 30% ~ 70%
g (5 oo 40% afge 80%
A 10%  afgmm 50% e 90%
oA 20%  aemm 0% S S Subbasin Boundary

Upper Ovhee
River Subbasmn
(17050104)

Figure 5. Existing shade for the Owyhee River watershed.
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5.3.3 Field Verification of Stream Width

Canopy shading isighly dependent upon stream width; a tree can shade a small creek far more
easily than dargeriver.

When available, field data and aerial photographs were used to determexestimgstream
widths However these data were sparse, and so stream widths often had to be estimated.
Figure6 shows the Upper SnalBasinhydrologic curve, compiled by Diane Hopstettioé

Idaho Department of Land$his curverelates theoreticakchannelwidth to dranage area for any
given streamThis particular curve was chosen becaigeUpper Snake and Owyhee River
basins are a close matchtheirgeolog and meteorolog

In the loading analysis, the existingdth wasstipulatedto be the smaller of either the predicted
width from the hydrologic curve or thmeasuredvidth (AppendixF, TableF1).

At present, the loadnalysistables generally equate natural and existing widtlosvever,

channels mapaturally be narrower than their present widtisthropogenic impacts, such as
grazing, tend to make streams wider and shallower; thus, vegetation is able to shade less of the
wat er 0 sAgeamorphalagieal analysis of stream widths is beyond the scope of this

TMDL, but the loadanalysistables could easily be adjustegre sub an analysis to be

performed.

100 7

Bankfull Width (meters)

1 10 100 1000 10000
Drainage Area (square miles)

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 becaus®tigen of safety is implicithe
load allocationsare simply equal to the load capacities

Load capacitieqtarget loadsand existing loads have been establidioeedach stream section
(AppendixD, TablesD2i D46). They are summarized) order of assessment unit, iables 6i 8
below.

Loads are allocatkto each stream and its riparian vegetation, not to any gpeaifpoint source
activities.The size of an assessment unfluences the size of the loddargeassessment units
have highoad allocationdy virtue of their lage area

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

Load
Assessment Unit and Description 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 Creeksd 3rd order 140,430
ID17050104SW031_04  Nickel and Smith Creeksd 4th 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 (E:z;\:(tEkFork Red Canyon and Red Canyon upstream of Petes 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.
Load
Assessment Unit and Description Allocation
(kWh/day)
ID17050105SW001_06 South Fork Owyhee River upstream of Little Owyhee River 3,570,248
ID17050105SW001_07 gﬁltétrh Fork Owyhee River downstream of Little Owyhee 2.494.947
Table 8. Load allocations in the North and Middle Fork Owyhee River subbasin.
Load
Assessment Unit and Description Allocation
(kWh/day)
ID17050107SW001_07 Owyhee River between South Fork and Oregon border 3,723,242
ID17050107SW004._02 ?:/I:ceig:f Fork Owyhee River upstream of Summit Springs 39.197
ID17050107SW004._03 E/Irlceig:(e Fork Owyhee River downstream of Summit Springs 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 168,304
- Valley Creeks
North Fork Owyhee River between Pleasant Valley and
Juniper Creeks
ID17050107SW008_04 and Juniper Creek between Cabin Creek and North Fork 92,766
Owyhee River
ID17050107SW008_05 North Fork Owyhee River downstream of Juniper Creek 511,677
ID17050107SW009 02 Pleasant Valley Creek upstream of East Fork Pleasant 98,610
- Valley Creek
Pleasant Valley Creek between North Fork Owyhee River
ID17 107SW 21 7
0501075W009_03 and East Fork Pleasant Valley Creek 9,55
ID17050107SW010_02 Noon Creek 98,429
ID17050107SW011_02 Cabin and Corral Creek headwaters 141,365
ID17050107SW011 03 Cabin and Corral Creeksd 3rd order 52,964
ID17050107SW012_02 Juniper Creek upstream of Buck Creek 16,240
ID17050107SW012_03 Juniper Creek between Buck and Cabin Creeks 141,810

Eachassessment unmtust attain naturalhade levels to meetater quality standard&venif

shadeexceededargets in on@reait could not becorrespondinglyeduced in anothem other
words, theentire streanmust 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 loadghe systemlLoad analyses were conducted for some of these
tributaries and are included in Appendix
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The excess heat energy entering the water is callesktesdoadand is simply the difference
between theéargetand existing loads:

Excess Load =  ExistingLoad T  Target Load

If the excesad value iositive, it means that excess heat energy is warming the Waites.
zero omegative, then the stream segmerattisatural background conditions.

Tables 97 11 showtheexisting and excess loads for each assessmenflin@se are calculated
from the loadanalysistables in Appendix @numbers may differ slightly due to rounding)

Tables 9 11includea columnthatshowsthe percenageof thetotal existingoadthatis

attributable to excess logdhich reatly summarizes the severity of the temperature problem for
eachassessment unithe assessment units are preseataticolor codeth order of the severity

of their impairment.

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

their shade targets. Streams with negative excess loads have more shade than th€fisarget.
situationis typically caused by deep canyons and the resultant topographic shading. Even though
they supass their shade targets, there is no opportunity to remove shade from these streams,
because they would no |l onger be at Anatural o

Assessment units with excess loads less than 10% (light green) should be considered in good
condition. Because of the analysis methodology (see sesth8), 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 excessdsabove 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.
Existing Excess Lc)E:dC?;Sof
Assessment Unit and Description Load Load Existir?g
(kWh/day) | (kWh/day) Load)
ID17050104SW033_03 Beaver Creek between Carter and Trap 41,215 20.342
Creeks
ID17050104SW028_02 Pole Creek upstream of Mud Flat 39,473 16,894
ID17050104SW032 03 Castle Creek between Skunk and Deep 252737 93,029
- Creeks
Nickel, Smith and Thomas Creek
1D17050104SW031_02 headwaters 75,986 25,047
Battle Creek between Antelope Flat and Big o
1D17050104SW023_03 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 Ef:‘;’fsr Creek between Trap and Deep 127,811 35,528 27.8%
ID17050104SW030_02 gf‘e";ﬁ' Creek upstream of Sunshine Valley 48175 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 Creeksd 4th order 398,591 35,889 9.0%
Deep Creek between Nickel Creek and
1D17050104SW026_05 Owyhee River 4,477,580 261,928 5.8%
Camas Creek between Big Springs Butte
1D17050104SW029_03 and Pole Creek 251,640 10,984 4.4%
ID17050104SW034 03 East Fork Red Canyon and Red Canyon 171,609 6,896 4.0%
upstream of Petes Creek
ID170501045W028 03 FOl€ Creek between Camas Creek and 248,686 6,996 2.8%
Mud Flat
ID17050104SW028_04 (P:‘r’éeekcsreek between Camas and Deep 1,072,497 28,761 2.7%
ID17050104SW031_03 'S'r'ggf" Smith, and Thomas Creeksd 3rd 137,674 2,756
ID17050104SW023 04 Dattle Creek between Big Springs Creek 3,848,914 -94,559
- and Owyhee River
ID17050104SW026_04 Deep Creek between Hurry Back and 1,073,818 -43,661
- Nickel Creeks
ID17050104SW006_06 8;"8’3";;? River between Blue and Juniper 1,315,046 -59,142
ID17050104SW033_02 Beaver Creek upstream of Carter Creek 46,612 -5,822
ID17050104SW001_06 oVYhee River between Juniper Creekand | 16 935 sag | 2863 622
South Fork
ID17050104SW034_04 ed Canyon between Petes Creek and 144,545 -28,399

Owyhee River
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Table 10. Excess solar loads in the South Fork Owyhee River subbasin, by assessment unit.

Existing Excess LoE;dC((a;Sof
Assessment Unit and Description Load Load Existir?g
(kWh/day) (kWh/day) Load)
ID17050105SW001_06 South Fork Owyhee River upstream of 3268622 | -301,626
Little Owyhee River
ID17050105SW001_07 South Fork Owyhee River downstream of 2281.934 213,013

Little Owyhee River

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

unit.
. Excess
Existing Excess Load (% of
Assessment Unit and Description Load Load Existir?g
(kWh/day) (kWh/day) Load)
Pleasant Valley Creek upstream of East o
ID17050107SWO009_02 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%
Middle Fork Owyhee River upstream of
ID17050107SW004_02 Summit Springs Creek 45,024 5,826 12.9%
ID17050107SW012_03 é‘:gg’g Creek between Buck and Cabin 160,770 18,960 11.8%
ID17050107SW011_03 Cabin and Corral Creeksd 3rd order 57,548 4,584 8.0%
North Fork Owyhee River between Big o
ID17050107SW008_03 Spring and Pleasant Valley Creeks 181,485 13,181 7.3%
North Fork Owyhee River between
Pleasant Valley and Juniper Creeks and o
ID17050107SW008_04 Juniper Creek between Cabin Creek and 99,471 6,705 6.7%
North Fork Owyhee River
Pleasant Valley Creek between North Fork
ID17050107SW009_03 Owyhee River and East Fork Pleasant 233,125 13,568 5.8%
Valley Creek
ID17050107SW010_02 Noon Creek 100,338 1,909 1.9%
ID17050107SW008_02 North Fork Owyhee River upstream of Big 89,205 1,278 1.4%
Springs Creek
Middle Fork Owyhee River downstream of
ID17050107SW004_03 Summit Springs 155,940 1,573 1.0%
North Fork Owyhee River downstream of
ID17050107SW008_05 Juniper Creek 511,740 63
ID17050107SW001_07 OWyhee River between South Fork and 2,772,627 |  -950,615

Oregon border

5.4.1 Discussion

Battle Creek is thene of thdargest tributaesin the analysis, withvide channes resulting
from its large drainage are@he 3rd-order section has very high excess loads, buditrerder
section is in a deep, shady canyon analiiBin its targetioad (Table9). 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 Creekag a much lowewverallexces load(Table9).
Although open in places, the creekayy considerable shaffem thenarrow canyon# its
upper and middle portior(seeAppendixC, Hgures C10, C13and C16for lack of shade on
DeepCreek.

Castle Creek anthe lower parts oBeawer Creek have high excess loducause they lack
shade for large portions of their leng{figble9, andAppendixC, FHgureC13). Castle Creek
was affected by wildfire in its headwaters, and both stréacksthe protection of narrow
canyonsresulting inincreased access aretluced shade

The lower parts o€abin, CorralDeep, Nickel Noon,Pole andCamasCreeks Red Canyon
and the North and Middle Forks of the Owyhee Raleenjoy theshadebenefits ofisolated
narrow canyonslhe upper sections tiiese streams are generally more exposed

The Owyheeaand South Fork OwyheRivers exceedheirtarget shadelhe rives are relatively
wide and thus havew riparian shade targefShe canyon walls provide more shade than would
beprovidedby a mature cayte willow community and also prevent any larger plant community
(such as a cottonwood forest) from developing.

SeeFigures2, 5, and7 andAppendixC (FiguresC1i C16) for figuresof target existing, and
lack ofshading on these creeks.
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Lack of Shade  @fwss 11% to 20% M
afyges \eets target afygmmm 219 to 30%
g 1% t0 10%  alemme >30%,

S°% Subbasin Boundary

~ North & Middle
Fork Owyhee
River Subbasmn

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 ndNationalPollutantDischarge Elimination System INDES permittedpoint sarces

in the watershed, antlus no wasteload allocationShould a point source be proposed that
would have thermal consequeso® these waters, then background provisions addressing such
discharges in Idaho water quality standgiBs\PA 58.01.02.200.0and02.40101) should be
invoked PleaseseeAppendix Afor more information.

5.4.3 Margin of Safety

The margin of safety in this TMDL ismplicit in the design; the analysmsethod results in
underrepoihg of existing shade.

Target shade istipulated as gnintegerbetween 0 and 100%owever, gisting shade is

rounded down to a 10% clasgerval.For example, if Juniper Creek had 39% shade, it would be
reportedn the30%existing shade clasH its target were 37%, Juniper Creek would be
described as lacking 7% shade, wharfact,it actuallyexceeds the slule target.

This rounding error (of up t8%) functions as margin of safety.

It is unrealistic to set shade tatg higher than their potential, and so atrgam segment with a
lack of shade less thd® may, in fact, meet its target

5.4.4 Seasonal Variation

This TMDL is based on average summer lo&dsloads have been calculated to be inclusive of
the6-month period from April through Septemb&hese months coincide withetime of year
whenstream temperatures are increasing and deciduousatiegés in leafLate July and early
August typically present the highest stream temperaturesviarch I July 15is salmonid
spawningseason (DEQ 2003)Vater temperature is not likely to be a problem for beneficial uses
outside of this time period basse of cooler weather and lower sun aagle

5.5 Implementation Strategies

One of the great benefits of tR&V method is how well it dovetails with the needs of land
managerdy highlighting exactly where riparian improvement needs to o&dtirough much of

the TMDL analysigocuseon total heatoads it is important to note that differences between
shade levelare the key to successfully restoring these waReiarity should go taareas with

the largest differences between existing and target skagled 7 and AppendixC FiguresC4,
C7,C10,C13, andC16). 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 Nokidafel
Fork Owyhee subbasitBEQ 2004, 2002) The methods outlined in these documents should
continue, using the shade maps as a guide to @enanagement activities that maintain or
improve shade

No implementation plan is necesséoy theldahoportion of theSouth Fork Owyhee River,
because the river is at natural conditions
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55.1 Time Frame

If implementationof bestmanagemenpractices BMPS) is enthusiasticallgmbraced, some
improvemenmight be seerwithin several yearddowever, the slow ratef @cological change
means that full satisfaction of the TMDL requirements will likely take decades.

5.5.2 Approach

Improvingthe condition oStreamsideegetationwill increaseshadeand lower stream
temperaturesThisimprovementould be achieved by directpfanting trees and shrubs or by
altering grazing managemeartd implementing BMPs

5.5.3 Responsible Parties

DEQ and the designated management agencies have primary responsibility for overseeing
implementation in cooperation with landowners and managkest general responsibilities are
outlined below:

1 Idaho Department of Environmental Quality will oversee and track overall progress
on the specific implementation plandmonitor the watershed response

1 Ildaho Department of Landswill maintain and update apprett BMPs forgrazing
management on Statevnedlands.

1 Idaho Soil and Water Conservation Commissionworking in cooperation with local
soil andwaterconservatiordistricts andheldaho State Department of Agricultuneill
provide technical assiste@to hndownersThecommissiorwill help landowners design
BMPs appropriate for their propées andidentify and seek appropriate cettare funds.
Thecommissioralso will provide periodic projeceviews to ensure BMPs are working
effectively.

DEQ should ensre that the designated management agencies are aware of the updated shade
maps found irAppendixC of this document.

5.5.4 Monitoring Strategy

Interpretation of aerighhotographys inexact, and so the maps and laadlysistables should

not be viewed as cortgie until they are verifiedCertain strean@s namely Camel, Camas, Pole,
Thomas, Smith, Nickel, CurrerBig Spring,and Nip And TuckCreek® were not visited at all.
Field verification should occur periodically, ideally evéryears.New existing shaddata can
easily be incorporated into the loadalysistables and can be used to monitor progress toward
the TMDL goals.

The Solar Pathfinder is an easy and inexpensive foolmonitoring Please see Shumar and
De Varona (2009) for instructions as to ltse.
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6 Public Participation and Comment Opportunities

The development of th@wyhee River watershed TMDL addendumludedthe following
public participation:
1 December 152011:lettersentto the watershed advisory groQfy AG) asking for its
assistance
1 February 9, 2012: first draft of the TMDL sent to the WAG for comment and local input
1 April 3, 2012: WAG comments incorporated into document

Thegeneral publiavill have an opportunity tcomment on this draft documeshiiring a 36day
public comment periotb be held in April 2012Those comments will be included in
AppendixG of the final document.

7 Conclusions

This addendunto threeprevious temperature TMBlcomparegach ream withits own
potentialnaturalshading, rather thaiw numerictemperature criterid@reviously,streamdad to
meet shade targed$ up to D0% without regard to whether or not a mature plant community
could provide that much shade.

The Owyheeand South Fork OwyheRivers and the lower parts of Battle Creek and Red
Canyon meet their shade targdikerivers in the watershederive most of their shade from the
canyon walls, not from riparian vegetatiorhieh is virtually nonexistenPortions of Nickel,
Smith, Thomas, and Deep Creeltso meet their shade targddgaver 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 loadBleasant Valley Creek had the highest excess loads but still only se2quire
an overall redation of 12% For photographs of the streams discussed in this document, see
AppendixE.

PNV TMDLs wereestablished foall thermally impaired assessment units mentioned in this
documen{Tables 1214).
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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

Cat3toCat2

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 5to Cat 4a

TMDL completed

ID17050104SW023_04

Battle Creek between Big Springs Creek and
Owyhee River

Cat 5to 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 5to 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 Creeksd 3rd order

Cat 5 to Cat 4a

TMDL completed

ID17050104SW031_04

Nickel and Smith Creeksd 4th order

Cat 3to 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 5to 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

ID17050105SwW001_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

Cat3toCatl

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

ID17050107SWO009_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 Creeksd 3rd 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)
Referstosection308 ubsecti on Ado of the CI
Section303(d) requires states to develop a list of water bodi¢s tha
do not meet water quality standards. This section also requires total
maximum daily loads (TMDLSs) be prepared for listed waters. Both
the listand the TMDLs are subject toSUEnvironmental Protection
Agency approval.

Anthropogenic
Relating to, or resultg 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 honeogsrunit,
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 amquatic 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, adaptiveommunity 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 $areauthorized by the Water Quality Act of
1987, establishes a process for states to develop infornadotoon
and control the quality of, the n

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 numbef wiolations per yearThe
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 compete 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 flvs 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 evaporaii 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 bodyds | oad
is allocatedo a particular nonint 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 safatyl natural
backgrounccontributions it becomes a total mamum daily load.

Margin of Safety (MOS)
An implicit or explicit portion o
set aside to allovior uncertairty about the relationship between
the pollutant loads and the quality of the receiving water body.
This is a requied 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 periodc 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 potion. 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
areawhen pollutants are dissolved or suspended in runoff and then
delivered into waters of the state. Nonpoint sources are without a
discerniblepoint o origin. They include, but are not limited to,
irrigated and nonirrigated lands used for grazing, croduartion,
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 hucaased changes in
the environmenthatalter the functioning of natural processes and
produce undesirable environmental and health effébesse
changesncludehumaninduced 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) habitatang 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 chanel and the riparian vegetation zone.

Subbasin

A large watershed of several hundred thousand acres. This is the
name commonly given takfield hydrologic units.

Total Maximum Daily Load (TMDL)
A TMDL is a water bodyosllodatedad cap
among pollutant sources. It can be expressed on a time basis other
than daily if appropriaté&Sediment loads, for example, are often
calculated on an annual kA TMDL is equal to the load
capacity, such that load capacity = margin of safatatural
background + load allocation + wasteload allocation = TMIDL.
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 polligtan
within a given watershed.

Tributary
A stream feeding into a larger stream or lake.

Wasteload Allocation (WLA)
The portion of receiving watero6s
to one of its existing or future point sources of pollution.
Wasteloadallocations 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 |@ical, 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, safetgr welfare; to fish and wildlife; or
to domestic, commercial, industrial, recreational, aesthetic, or other
beneficial uses.
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Water Quality

Water Quality Criteria

Water Quality Standards

Watershed

A term used to describe the biological, chemical, and physical
characteristics of water with respect to its suliigifor a
beneficial use.

Levels of water quality expected to rendevaterbody 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.

Stateadopted and B Environmental Protection Agenepproved
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.

1) All the landthatcontributes 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
Asubwat rThelwhotk geographic regidhatcontributes
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 standardsr temperature are specific numeric values not to be exceeded during
the salmonid spawningnd egg incubatioperiod, which variepy speciesFor springspawning
salmonids, the default spawniagd incubatiomperiod recognized bthe Idaho Department of
Environmental Quality@EQ) is generally March 15 to July 1 (Grafe et al. 2062}l spawning
can occur as early as August 15 and continue with incubation into the following spring up to
June 1IDAPA 58.01.02.250.02.ii states that théollowing water quality criterianust be met
during that time period:

1 13°C as a daily maximum water temperature
1 9°C as a daily average water temperature

In aconventionatemperature TMDL, the highest recorded water temperature in a data set
(excludingextraordinaily hot days)is comparedvith the daily maximum criterion of 13C. The
difference between the two water temperatures represents the temperature reduction necessary to
achieve compliance with temperature standards.

Natural Background Provisions

In many baho streams,atural temperatures may exceed tkienericcriteria duringcertain

periods.If potential natural vegetation targetseachieved andyet stream temperatures are

war mer than these criteria, it iralgprosidedtbereed t ha
are no point sourcas humarinduced ground water sources of heat)lnatural 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; inteezlshall be no

lowering of water quality frormatural backgpund conditionsProvided, howevethat temperature may be
increased above natural background conditions when allowed under SectigibARIA 58.01.02.200.09)

Section 401 relates to point source wastewater treatment requiremehis.caseif

tempeature criteria for any aquatic life uaeeexceeded due to natural conditions, then a point
source discharge cannot raise the water temperature by more tfién 0.3

(IDAPA 58.01.02.401.0¢).

43



Owyhee River Watershed Temperature TMDL June 2012

This page intentionally left blank for correct dowsieedprinting.

44



Owyhee River Watershed Temperature TMDL June 2012

Appendix B. Effective Shade Curves
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Figure B1. Shade targets for the Utah juniper vegetation type at various stream widths.
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Yellow willow
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Figure B2. Shade targets for the yellow willow vegetation type at various stream widths.

46



Owyhee River Watershed Temperature TMDL June 2012

Sandbar (Coyote) Willow
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Figure B3. Shade targets for the coyote willow vegetation type at various stream widths.
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Graminoid/Sagebrush (artificial)
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Figure B4. Shade targets for the graminoid/sagebrush vegetation type at various stream widths.
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Graminoid (artificial)
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Figure B5. Shade targets for the grass meadow (graminoid) vegetation type at various stream widths.
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Mountain Alder
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Figure B6. Shade targets for the mountain alder vegetation type at various stream widths.
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Quaking Aspen
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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
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Figure C3. Existing shade for the North Fork Owyhee River area.




Owyhee River Watershed Temperature TMDL June 2012

i ST P
TR

Fran oy

. ey Meets target
e 1% to 10%
0 W 11%1020%
% afrgn 21% t030%
afgrm >30%
*, Land Stewardship
TR BLM

¢ Shoshone Paiute Tribe 'j/
Ui Private

Y ~  State Lands

i

“a

T

i ; 4 1"1."
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Figure C6. Existing shade for Upper Battle Creek and Pole Creek.
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Figure C9. Existing shade for Deep Creek headwaters.
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Figure C11 Target shade for Juniper Mountaln 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.
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