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Executive Summary

The Upper Klamath Subbasin and Lost River Subbasin Total Maximum Daily Loads (TMDLSs) and
Water Quality Implementation Plan (WQMP) establish water quality goals for waterbodies in these two
subbasins which are within the Klamath Basin. The WQMP lays out steps toward meeting these goals.
Water quality improvement programs that lead to TMDL attainment will advance Oregon's commitment
to protecting beneficial uses in compliance with State and Federal Law. To accomplish this, the State
has promoted a path that progresses towards water quality standard compliance, with protection of the
beneficial uses of waters of the State as the primary goal. It is anticipated that facilities, sectors and
management agencies will utilize this TMDL to develop and/or alter water quality management efforts.
In addition, this TMDL should be used to track water quality, instream physical parameters and
landscape conditions through time.

This report presents the Upper Klamath and Lost River Subbasins TMDL. It addresses the elements of
a TMDL required by the U.S. Environmental Protection Agency (EPA). These elements include:

A description of the geographic area to which the TMDL applies;

Specification of the applicable water quality standards;

An assessment of the problem, including the extent of deviation of ambient conditions from

water quality standards;

The development of a loading capacity including those based on surrogate measures and

including flow assumptions used in developing the TMDL,;

¢ Identification of point sources and nonpoint sources; development of Waste Load Allocations
for point sources and Load Allocations for nonpoint sources;

o Development of a margin of safety; and

An evaluation of seasonal variation.

Additionally, this TMDL addresses the following required elements specified in Oregon Administrative
Rule (OAR) 340-042:

Name and Location

Pollutant identification

Water quality standards and beneficial uses
Loading capacity

Excess load

Sources or source categories

Wasteload allocations

Load allocations

Margin of safety

Seasonal variation

Reserve capacity

Reasonable assurance of implementation

The geographic scope of this TMDL addresses 560 miles of 303(d) listed waterbodies in the Upper
Klamath and Lost River Subbasins. This TMDL builds on previous TMDLs in the Klamath Basin
(ODEQ 2002, http://www.deq.state.or.us/wg/tmdls/docs/klamathbasin/ukidrainage/tmdiwgmp.pdf ).
Specifically, this TMDL adopts the Upper Klamath Lake phosphorus TMDL total phosphorus as a
boundary condition for developing the Klamath River and lost River TMDLs. ODEQ and California’s
North Coast Regional Water Quality Control Board have worked cooperatively to develop TMDLs for
the water quality impaired waterbodies in the Klamath Basin, including the Lost River and the Klamath
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Straits Drain, and the Klamath River from Link River to the Pacific Ocean. In particular, Oregon and
California have formed a technical team in conjunction with USEPA and its contractor Tetra Tech, Inc. to
develop a uniform water quality model of the basin and conduct joint analyses to ensure compatible
TMDLs. However, the states will independently establish the TMDLs for those portions of the basin
within their respective jurisdiction.

The California North Coast Regional Water Quality Control Board (NCRWQCB) completed temperature
and nutrient TMDL analysis (NCRWQCB 2006,
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdis/klamath_river/100927/03 Basi
nPlanLanugage Klamath Lost.pdf) for listed streams in the upper Lost River Subbasin, upstream of
the Oregon-California border at Malone. NCRWQCB has also completed a TMDL document for
dissolved oxygen, nutrient, microcystin, and temperature 303(d) listed waterbodies in the Klamath River
downstream of stateline. US EPA Region 9 has promulgated TMDLs (US EPA 2008,
http://www.epa.gov/region09/water/tmdl/lost-river/TmdlLostRiver12-30-08.pdf) to address 303(d) listed
waterbodies in the California Lost River watershed, including Tule Lake Sump and Lower Klamath
National Wildlife Refuge.

http://www.waterboards.ca.gov/northcoast/water _issues/programs/tmdis/klamath_river/

Klamath River TMDLs

The Klamath River TMDL analysis included impoundments and riverine sections of the Klamath River
from the outlet of Upper Klamath Lake to the State border with California. Pollutants responsible for
water quality impairments included phosphorus, nitrogen, and biochemical oxygen demand. The
Oregon TMDLs are based on Oregon’s water quality standards. Because these TMDLs (and their
anticipated load and wasteload allocations) are being developed by Oregon as part of a comprehensive
multistate analysis of pollutant loadings to the Klamath River, they are also being designed to meet
California water quality standards at stateline.

The analysis indicates that reductions in phosphorus, nitrogen and biochemical oxygen demand loading
from point and nonpoint sources are necessary to attain water quality standards in Oregon waterbodies
and California’s water quality standards at stateline. Additionally, dissolved oxygen augmentation is
required in two impounded reaches in order to achieve water quality standards.

Lost River TMDLSs

The analysis included waterbodies in the impounded and riverine sections of the Lost River from the
Oregon-California state line downstream of the Malone Dam to state line upstream of Tule Lake and
the Klamath Straits Drain from the state line to the confluence with the Klamath River. The analysis
indicates that the DO criteria were the most stringent criteria. Consequently, modeling has indicated if
the dissolved oxygen criteria are met in the system, then the water quality criteria for pH ammonia
toxicity, chlorophyll-a and nutrients will also be attained. Nonpoint source loading was iteratively
reduced until water quality criteria were achieved in the non-impounded sections of the Lost River.

The analysis found that dissolved inorganic nitrogen (DIN) and carbonaceous biochemical oxygen
demand (CBOD) reductions are necessary to attain the dissolved oxygen, pH, and ammonia toxicity
standards. The Lost River TMDLs ensure that the water that flows downstream across state line into
California meets California’s dissolved oxygen standard.
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TMDL Summaries

Following are brief descriptions of the TMDLs included in this document. A summary of the allocations and waste load allocations

developed in this TMDL are listed on page iii and listed in table form at the beginning of each TMDL chapter.

Summary of Load Allocations and Waste Load Allocations:

Responsibility

Urban Transportation
Sewage treatment

Parameter Geographic Areas Season uantit
grap (Land Uses, Sector) Q y
Lost River drainage,
. Lost River Diversion Agriculture % Nitrogen, phosphorus, and BOD5?
Dissolved Channel, and Klamath Year round Forestry reduction and DO allocation
Oxygen Straits Drain
Agriculture, Forestry o . .
Keno Reservoir Year round Hydromodification, Urban YoPhosphorus, nitrogen, BODS5 rgductlon,
. temperature and DO allocation
Transportation, Sewage treatment
JC Boyle Reservoir Year round Hydropower DOP, temperature allocation
H Lost River drainage, o NI
P Lost River Diversion Agriculture /0 Nitrogen, phosph_orus, and BOD5
Year round reduction
Channel and Klamath Forestry .
. . DO allocation
Straits Drain®
Agriculture, Forestry o Ni .
Keno and JC_ Boyle Year round Hydropower, Urban Transportation, % Nitrogen, phosphorus, BOD reduction
Reservoirs and DO allocation
Sewage treatment
] Lost River Drainage,
Ammonia Lost River Diversion Year round Agriculture % Nitrogen, phosphorus, and BOD5
Toxicity Channel and Klamath Forestry reduction DO allocation
Straits Drain?
Agriculture
e 0 . .
Keno Resemnoir Year round Hydromodification %Phosphorus, Nitrogen, BOD5 reduction

and DO allocation
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. Responsibility .
Parameter raphic Ar n ntit
aramete Geographic Areas Seaso (Land Uses, Sector) Quantity
Lost River
Chlorophyll-a drainage, Lost
River Diversion Year round Agriculture Forestry % Nitrogen, phosphorus, and BOD5
Channel and Urban reduction and DO allocation
Klamath Straits
Drain?

@ 5-day test for biochemical oxygen demand
® Dissolved Oxygen
¢Load allocations for Keno Reservoir and Lost River Subbasin apply to both Klamath Strait Drain and Lost River Diversion Channel
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Report Organization

This document is organized as follows:

o Chapter 1 — Regulatory framework and watershed overview
Chapter 2 — Klamath River — dissolved oxygen, chlorophyll-a, pH, ammonia toxicity, and
temperature TMDL

e Chapter 3 — Lost River Subbasin — dissolved oxygen, chlorophyll-a, pH, and ammonia toxicity
TMDL

o Chapter 4 — Water Quality Management Plan
Appendices — Data and Technical reports
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Chapter 1: Introduction

J.C. Boyle Dam
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1.1 Introduction

The following summary serves to introduce the Upper Klamath and Lost River Subbasins, discuss the
purpose of this document, and presents the goals and plans. The Klamath River Basin (Figure 1-1) is
12,680 square miles originating in southern Oregon extending through northern California to the Pacific
Ocean at Requa in Del Norte County, CA. Forty-four percent of the watershed lies within Oregon while
the remaining 56 percent lies within California.

Figure 1-1. Klamath River Basin Subbasins and associated 4th field Hydrologic Unit Codes (HUCs).
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The Oregon Department of Environmental Quality (ODEQ), the California North Coast Regional Water
Quality Control Board (NCRWQCB), and U.S. EPA have been working cooperatively on the
development of TMDLs (Total Maximum Daily Loads) for both the Klamath River and the Lost River as
required under the federal Clean Water Act and in accordance with a Memorandum of Agreement
(2008) between U.S. EPA, ODEQ and NCRWQCB. The Memorandum of Agreement stipulated that
ODEQ and NCRWQB are the lead agencies responsible for adopting TMDLSs in their respective
jurisdictions are jointly responsible for establishing appropriate water quality targets for each TMDL that
ensure attainment of Oregon and California water quality objectives as appropriate. Further, ODEQ and
NCRWQCB agreed to meeting downstream water quality standards or water quality objectives, as
appropriate.

Oregon DEQ completed the Upper Klamath Lake Drainage TMDL in 2002 (ODEQ 2002), California
NCRWQCB completed a TMDL analysis of the Upper Lost River from Malone dam at the state border
upstream to the headwaters of the Lost River above Clear Lake Reservoir (NCRWQCB 2006), and in
2008 U.S. EPA completed the dissolved inorganic nitrogen and biochemical oxygen demand TMDLs for
the Lower Lost River in California which includes Tule Lake watershed and the Lower Klamath Wildlife
Refuge.

This TMDL analysis covers the remaining water quality impaired subbasins in the Klamath Basin

(Upper Klamath and Lost River Subbasins) as shown in Figure 1-2.

Figure 1-2. Upper Klamath and Lost River Subbasin HUCs.
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1.2 Overview of Total Maximum Daily Loads

1.2.1 What is a TMDL?

The Department monitors the water quality of streams, lakes, estuaries, and groundwater in Oregon.
This information is used to determine whether water quality standards are being violated, and
consequently, whether the beneficial uses of the waters are impaired. Beneficial uses include fisheries,
aquatic life, drinking water, recreation, and irrigation (see Table 1-1 for full list). Specific State and
Federal plans and regulations are used to determine if violations have occurred. These regulations
include the Federal Clean Water Act of 1972 and its amendments Title 40 Code of Federal Regulations
131, Oregon’s Administrative Rules (OAR Chapter 340), and Oregon’s Revised Statutes (ORS Chapter
468).

Table 1-1. Beneficial Uses of Klamath River and Lost River tributaries
All Other Basin
Waters

Beneficial Use

Public Domestic Water Supply*
Private Domestic Water Supply?*
Industrial Water Supply
Irrigation

Hydro Power

Commercial Navigation
Livestock Watering

Fish and Aquatic Life

Wildlife and Hunting

Fishing

Boating

Water Contact Recreation

Aesthetic Quality X
1 With adequate pretreatment (filtration and disinfection) and natural quality to meet drinking water standards.

x

X X X X X X X X X X X

The term “water quality limited” is applied to streams, lakes, and estuaries that do not meet water
guality standards for protection of designated beneficial uses. Waterbodies in the Upper Klamath and
Lost River Subbasins have been listed as water quality limited for a variety of water quality standards
including dissolved oxygen, pH, ammonia toxicity, chlorophyll- a and temperature (Table 1-2). Under
the federal CWA Section 303(d), states are required to develop a list of water bodies where technology
based effluent limits or other legally required pollution control mechanisms are not sufficient or stringent
enough to meet water quality standards applicable to such waters. The “303(d) List” also identifies the
pollutant/stressor causing the impairment, and establishes a time schedule for addressing the water
guality impairment. With a few exceptions, such as in cases where violations are due to natural
causes, the State must establish a Total Maximum Daily Load or TMDL for any waterbody designated
as water quality limited. A TMDL is a planning and management tool intended to identify, quantify, and
control the sources of pollution within a given watershed such that water quality objectives are achieved
and the beneficial uses of water are fully protected.
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Table 1-2. Waterbodies and impairments identified as “Water Quality Limited, TMDL needed” on DEQ’s 2010 303(d)

List for which a TMDL is presented in this document.

Sub- . : - Record
basin Water Body River Miles Parameter Season (Beneficial Use) ID
Klamath River 231.5t0 253  Ammonia Toxicity Year round 15767
Klamath River 231.5t0 253 Chlorophyll a Summer 15776
Klamath River 207t0231.1  Dissolved Oxygen 1/1 — 5/15 (Spawning) 11587
E Klamath River 207to 231.1  Dissolved Oxygen Year round (Non-spawning) 11982
14 Klamath River 231.1to 251  Dissolved Oxygen Year round (Non-spawning) 21093
f'g Klamath River 231.5t0 253 pH Summer 15785
C_; KR Lake Ewauna 225'37;0 Ammonia Year round 15510
KR Lake Ewauna 225537;0 Dissolved Oxygen Year round 21088
KR Lake Ewauna 225337';0 pH Year round 1155551145/
Klamath Straits 0t09.8 Ammonia Toxicity Year round 21952
Klamath Straits 0t09.8 Chlorophyll a Summer 2027
Klamath Straits 0t09.8 Dissolved Oxygen Year round (Non-spawning) 21949
= Lost River 4.8t065.4 Ammonia Toxicity Year round 14826
% Lost River 4.8t065.4 Chlorophyll a Summer 2029
‘g Lost River 4.810 65.4 Dissolved Oxygen Year round (Non-spawning) 21087
- Lost River DC 0toO Dissolved Oxygen Year round 24489
Lost River Reservoir 25.4 t0 27.6 Chlorophyll a Summer 2032
Lost River Reservoir 25.4 t0 27.6 Dissolved Oxygen Summer 2015
Lost River Reservoir 25.4 t0 27.6 pH Summer 2097

*LLID #1212355422566

A TMDL, or total pollutant load to a waterbody, is the sum of individual waste loads allocated to point
sources, load allocations assigned to non-point sources and loads assigned to natural background
conditions. The amount of pollutant that a water body can receive without violating the applicable water
guality objectives is the loading or assimilative capacity of the water body, and is calculated as the
TMDL. Loading from all pollutant sources must not exceed the loading or assimilative capacity (TMDL)
of a water body, including an appropriate margin of safety.

Load Allocations are portions of the loading capacity that are attributed to either natural background
sources, such as soils, or from non-point sources, such as urban, rural agriculture, or forestry activities.
Wasteload Allocations are portions of the total load that are allotted to point sources of pollution, such
as sewage treatment plants or industries. The Wasteload Allocations are used to establish effluent
limits in discharge permits. Allocations can also be reserved for future uses. Allocations are quantified
measures that assure water quality standard compliance while distributing the allowable pollutant loads
between nonpoint and point sources. This general TMDL concept is represented by the following
equation:

TMDL = Waste Load Allocation + Load Allocation + Reserve Capacity + Margin of Safety

The Oregon Department of Environmental Quality (ODEQ) is the Oregon state agency responsible for
the protection of water quality in the Oregon portion of the Klamath River basin. The USEPA delegates
authority to ODEQ to implement federal environmental programs within Oregon including the CWAOAR
340-042). The USEPA has the authority under the Clean Water Act to approve or disapprove TMDLSs
that states submit. When a TMDL is officially submitted by a state to EPA, EPA has 30 days to take
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action on the TMDL. In the case where EPA disapproves a TMDL, EPA would need to establish the

TMDL within 30 days.

DEQ is not developing a TMDL for a number of creek segments impaired by sedimentation or for
biological criteria (Table 1-3). At the time of the writing of this TMDL, DEQ is in the process of

developing a sedimentation assessment methodology that could be used for implementing the narrative
sedimentation standard and possibly the biological criteria impairment, as well. When the methodology

and associated guidance is completed, the agency will establish sedimentation TMDLs for those

waterways on the 303(d) list.

Table 1-3. Waterbodies and impairments identified as “Water Quality Limited” on DEQ’s 2010 303(d) List for which a
TMDL is NOT presented in this document.

Sub-
basin

Upper Klamath River

Lost River

Water Body

Clover Creek
Miners Creek

Spencer Creek
Spencer Creek

Klamath River

Klamath Straits

Klamath River
Rock Creek

Beaver Creek

Grizzly Creek
Hoxie Creek
Jenny Creek

Johnson Creek

Keene Creek
Keene Creek
Mill Creek

S Fork Keene
Creek

Spencer Creek

Un-named
creek*

Antelope Creek

Barnes Valley
Creek

Ben Hall Creek

Buck Creek

Klamath Straits

Lost River

Lapham Creek

Long Branch
Creek

Lost River
Miller Creek

River Miles

Oto 8.4
0to 4.3
0to 18.9
0to 18.9
207 — 285.3
0-9.8

207t0231.1

Oto4.3

0to5.5

0to3
0.8to4.4
0to 17.8
0to9.4
Oto7.2
7.5t09.7

0to 3.9

Oto3.1

Oto 18.9

Oto2.2
Oto14.1
Oto 14

0to 8.7

O0to 12.8

01t09.8
4.81t065.4
Oto4

Oto 4.6

4.81065.4
0t0 9.6

Parameter

Sedimentation
Sedimentation

Biological Criteria

Sedimentation
Arsenic
Arsenic

Temperature
Temperature

Temperature

Temperature
Temperature
Temperature
Temperature
Temperature
Temperature

Temperature
Temperature
Temperature

Temperature
Temperature

Temperature
Temperature

Temperature
E. Coli
Arsenic
Temperature
Temperature

Temperature
Temperature

State of Oregon Department of Environmental Quality

Season (Beneficial
Use)

Undefined
Undefined
Undefined
Undefined
Year Round

Year Round
Year round (Non-
spawning)
Year round (Non-
spawning)
Year round (Non-
spawning)
Summer
Summer
Summer
Summer
Summer

Summer
Year Around (Non-
spawning)
Year Around (Non-
spawning)
Year Around (Non-
spawning)
Summer

Year round (rearing)
Year round (Non-
spawning)
Year round (Non-
spawning)
Year round (Non-
spawning)
Summer
Year round

Summer
Summer

Year round
Summer

Record

ID
2098

2099

2003

2100
24490
24480

12840

12729

12872

2158
2180
1984
2159
2163
2178

2168

2181

12815

2166
2182
12738

12737

12766

24481
14828
12726

12732

24463
1993
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N. Fork Willow

0to 2.3 Temperature Summer 1994
Creek

1.2.2 Permitting and Enforcement Tools

TMDL allocations for nonpoint sources in Oregon will be implemented through TMDL Implementation
Plans developed by Designated Management Agencies (DMAS) or other responsible person or
sources. For facilities in Oregon covered by a permit or license issued by the federal government, the
TMDLs will likely be implemented through a Water Quality Standards Certification issued by ODEQ
pursuant to Section 401 of the federal Clean Water Act.

DEQ administers two different types of wastewater permits to protect surface waters from point source
discharges: National Pollutant Discharge Elimination System (NPDES) and Water Pollution Control
Facilities (WPCF) permits (Oregon Revised Statute [ORS] 468B.050). The statute requires that no
person shall discharge waste into waters of the state or operate a waste disposal system without
obtaining a permit from DEQ. DEQ has been given authority from the EPA to issue NPDES permits.
Waste discharge pertains to releasing waste to surface waters from any operation that has a water
discharge including but not limited to wastewater, sewage, processing water, wash water, cooling
water, etc. These discharges to surface water may occur directly through a pipe or ditch or indirectly
through a storm sewer system. Certain industries and activities may also be required to obtain permits
for storm water runoff from their properties. NPDES permits fall into two categories: individual and
general. Disposal pertains to getting rid of the waste by means other than discharge, such as
evaporation, seepage, or land application. Disposal activities require a WPCF permit issued by DEQ.
WPCF permitted operations do not allow for any discharge to surface waters, therefore they are not
addressed in this TMDL.

If a source that is covered by the TMDLs complies with its NPDES permit, DEQ-approved TMDL
Implementation Plan, applicable forest practice rules, agricultural management plan, or Section 401
certification, it will be considered in compliance with the TMDLs.

ODEQ has the regulatory authority to take enforcement action to compel a DMA to develop and
implement a TMDL implementation plan. ODEQ, however, will first make every attempt to work
collaboratively with the entity to achieve compliance.

1.2.3 Endangered Species Act Consultation

The USEPA and ODEQ initiated an informal consultation process with the United States Fish and
Wildlife Service (USFWS) and the National Oceanic and Atmospheric Administration, Fisheries (NOAA
Fisheries) on Klamath River basin TMDLs. USEPA, California Regional Water Board, and ODEQ staff
used this process to provide information and updates on the TMDLs in the Klamath River basin, namely
the Salmon, Scott, Shasta, Lower Lost, and Klamath River TMDLs. In addition, both NOAA Fisheries
and the USFWS patrticipated in the Klamath River TMDL meetings.

1.2.4 Tribal Trust Responsibilities

The United States has a trust responsibility to protect and maintain rights reserved by, or granted to,
federally recognized tribes and individual Native Americans, by treaties, statutes, and executive orders.
The trust responsibility requires that federal agencies take all actions reasonably necessary to protect
trust assets, including fishery resources of the Native American tribes in the Klamath River basin. The
Department must consider federal tribal trust responsibilities in the Klamath River basin since TMDLs
are subject to the approval of the USEPA. TMDLs will be implemented in Oregon in accordance with
permitting and Section 401 certification programs and with the Water Quality Management Plan, thus
protecting the tribal trust.

1.2.5 FERC Relicensing
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On February 18, 2010, PacifiCorp entered the Klamath Hydroelectric Settlement Agreement

(KHSA). The KHSA establishes a process, in lieu of FERC relicensing, for the potential removal of the
hydroelectric project's JC Boyle Dam and three California dams. The Secretary of Interior will
determine in 2012 whether dam removal will proceed. If it does not, the FERC relicensing will resume,
in which case TMDL implementation will be evaluated in connection with the 401 certification required
for a new license. If dam removal does proceed, PacifiCorp will continue to implement interim
measures specified in the KHSA until the time of removal, which is targeted for 2020. The interim
measures include water quality and fishery measures. Per the KHSA, PacifiCorp will submit to DEQ a
proposed TMDL implementation plan incorporating the water quality-related interim measures, within
60 days of DEQ's approval of this TMDL.

1.2.6 TMDL Implementation via the Water Quality Management Plan

Oregon DEQ has completed TMDLs and associated WQMPs for the Upper Klamath Lake Drainage
(ODEQ 2002) including the Sprague, Williamson and Upper Klamath Lake Subbasins. This TMDL and
WQMP document completes the remaining TMDLSs in the Klamath Basin within Oregon.

Oregon’s approach to TMDL implementation includes designating responsible management agencies
(DMAs), as well as responsible persons or sources. A DMA is a federal, state or local governmental
agency that has legal authority over a sector or source contributing pollutants, and is identified as such
by ODEQ in a TMDL. The DMAs in the Upper Klamath and Lost River subbasins include: US Forest
Service, U.S. Bureau of Reclamation, U.S. Bureau of Land Management, U.S. Fish and Wildlife
Service, Oregon Department of Agriculture, Klamath County,Oregon Department of Forestry, the City of
Klamath Falls, and the municipalities Keno, Merill, Malin and Bonanza. Desiganted sources responsible
for preparation of TMDL implementation plans include Water Management Districts and PacifiCorp.
These entities must develop individual WQMPs and TMDL Implementation Plans to address load
allocations identified in the TMDLs. Each source specific TMDL Implementation Plan must indicate
how the entity will reduce pollution in order to address load allocations. Entities required to submit a
TMDL Implementation Plan are not responsible for pollution arising from land management activities
that occur outside of their jurisdictional authority.

The following are elements of the WQMP required under OAR 340-042-0040(4)(l), and will serve as a
framework when developing the WQMP for the Lost River and Upper Klamath Subbasins:

e Condition assessment and problem description.

e Goals and objectives.

o Proposed management strategies designed to meet the wasteload allocations and load allocations
in the TMDL. This will include a categorization of sources and a description of the management
strategies proposed for each source category.

o Timeline for implementing management strategies including:

o Schedule for revising permits,

o Schedule for achieving appropriate incremental and measurable water quality targets,
o Schedule for implementing control actions, and

o Schedule for completing other measurable milestones.

e Explanation of how implementing the management strategies will result in attainment of water
guality standards.

e Timeline for attainment of water quality standards

e Identification of persons, including DMAS, responsible for implementing the management strategies
and developing and revising sector-specific or source-specific implementation plans.

o Identification of sector-specific or source-specific implementation plans that are available at the time
the TMDL is issued.

e Schedule of preparation and submission sector-specific or source-specific implementation plans by
responsible persons, including DMAs, and processes that trigger revisions to these implementation
plans.
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o Description of reasonable assurance that management strategies and sector-specific or source-
specific implementation plans will be carried out through regulatory or voluntary actions.

o Plan to monitor and evaluate progress towards achieving TMDL allocations and water quality
standards including:

o Identification of persons responsible for monitoring, and
o Plan and schedule for reviewing monitoring information and revising the TMDL.

e Plan for public involvement in implementing management strategies.

o Description of planned efforts to maintain management strategies over time.

o General discussion of costs and funding for implementing management strategies. Sector-specific
or source-specific implementation plans may provide more detailed analyses of costs and funding
for specific management strategies.

o Citation of legal authorities relating to implementation of management strategies.

1.2.7 Adaptive Management Process

Subject to available resources, ODEQ intends to periodically review the TMDLs and the WQMP for the
Klamath River basin in Oregon. In conducting this review ODEQ will evaluate the progress towards
achieving the TMDLs, and water quality standards, and the success of implementing the WQMP.
ODEQ expects that each DMA and designated source will also monitor and document its progress in
implementing provisions of its TMDL Implementation Plan. This information will be provided to ODEQ
for its use while reviewing the TMDLs.

As implementation of the WQMP and the associated TMDL Implementation Plan proceeds, ODEQ
expects that DMAs and designated source will develop benchmarks for attaining water quality
improvement, which will measure progress. Where effectiveness of management technigues laid out in
the TMDL Implementation Plans or implementation of these plans is not adequate, ODEQ expects the
DMAs and designated source to revise the components of their plans to address these deficiencies. If
ODEQ determines that all appropriate measures are being taken by the DMAs and designated source,
and water quality criteria are still not being met, ODEQ may reopen and revise the TMDL. ODEQ wiill
also consider reopening the TMDL, subject to available resources, should new information become
available indicating that the TMDL or its associated water quality targets need to be modified.

The implementation of TMDLs and the associated TMDL Implementation Plans are generally
enforceable by ODEQ, other state agencies, and local government. However, sufficient initiative likely
exists to achieve water quality goals with minimal enforcement. Should the need for additional effort
emerge, DEQ will expect that the responsible agency will work with land managers to overcome
impediments to progress through education, technical support, or enforcement. Enforcement may be
necessary in instances of insufficient action towards progress. This could occur first through direct
intervention from land management agencies (e.g. ODF, ODA, counties, and cities), and secondarily
through ODEQ), with a departmental order to implement water quality management goals.

ODEQ recognizes a time period from several years to several decades will be necessary after full
implementation before management practices identified in a TMDL implementation plan become fully
effective in reducing and controlling certain forms of pollution, especially heat loads from lack of riparian
vegetation. In addition, ODEQ recognizes that technology for controlling some pollution sources such
as nonpoint sources is, in many cases, in the development stages and will likely take one or more
iterations to develop effective techniques. It is possible that after application of all reasonable best
management practices, some TMDLs or their associated surrogates may not be achievable as
originally established and may require adaptation and alteration.

ODEQ also recognizes that despite the best and most sincere efforts, natural events beyond the control
of humans may interfere with or delay attainment of the TMDLs and/or their associated surrogates.
Such events could be, but are not limited to, floods, fire, insect infestations, and drought.

1.3 Subbasin Overview

State of Oregon Department of Environmental Quality 14
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The Klamath River originates in southern Oregon and flows through northern California entering the
Pacific Ocean at Requa in Del Norte County, CA. Forty-four percent of the 12,680 square mile
watershed lies within the boundaries of Oregon while the remaining lies across the state line within the
boundaries of California.

The Klamath River basin is of vital economic and cultural importance to the states of Oregon and
California, as well as the Klamath Tribes in Oregon; the Hoopa, Karuk, and Yurok tribes in California;
the Quartz Valley Indian Reservation in California, and the Resighini Rancheria in California. It
provides fertile lands for a rich agricultural economy in the upper basin. Irrigation facilities known as the
Klamath Project owned by the U.S. Bureau of Reclamation support this economy as well as
hydroelectric power provided via a system of 5 dams operated by PacifiCorp. Historically, the Basin
once supported vast spawning and rearing fishery habitat with cultural significance to the local Indian
tribes. The watershed supports an active recreational industry, including activities that are specific to
the Wild and Scenic portions of the river designated by both the states and federal governments in both
Oregon and California. Finally, the watershed continues to support what were once historically
significant mining and timber industries.

1.3.1 Geology

The Klamath River watershed crosses four geomorphic provinces. From east (upstream) to west
(downstream) these provinces are the Modoc Plateau, Cascade Range, Klamath Mountains, and Coast
Ranges (Figure 1-3). The geology of the upper Klamath Basin within Oregon has been dominated by
volcanic activity for past 35 million years (my). The Western Cascades subprovince of the Cascade
consists of lava flows, andesitic mudflows, tuffaceous sedimentary rocks and vent deposits. The rocks
range in age from 20 to 33 million years and have very low permeability which retards the movement of
groundwater flow (Gannett et al, 2007). The High Cascade subprovince overlies the Western Cascades
subprovince and range in age from 7 my to recent. Deposits consist of volcanic vents and lava flows.
The High Cascades rocks are relatively permeable compared to the underlying older rocks.

The major water-bearing rocks in the Upper Klamath Basin in Oregon are the late Miocene to Pliocene
volcanic rocks of the Basin and Range Province (Gannett et al, 2007). The Basin and Range Province
extends over much of the Western US and is characterized by down-dropped basins separated by
fault-block ranges. Although the Basin and Range province is primarily a structural feature, faulting has
been accompanied by widespread volcanism with rocks consisting of volcanic vent deposits and flow
rocks located east of Upper Klamath Lake and Lower Klamath Lake (DOGAMI, 2008). These features
probably underlie most of the valley and basin-fill deposits (Gannett et al, 2007).

Pliocene (5 mybp) to Recent (age) deposits comprise the youngest rock in the study area, consisting of

alluvium, basin-fill, and glacial drift and outwash. Alluvium thickness reaches 1,740 ft in the historic
Tule Lake Valley, and Lower Klamath Lake basins.
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Figure 1-3. Geologic map of the Klamath River watershed Source: Modified by NCWQCB (2009).
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1.3.2 Climate

The great geographic extent and topographic relief of the Klamath River watershed combine to produce
a wide variety of climate. The climate is characterized by dry summers with high daytime temperatures,
and wet winters with moderate to low temperatures. About three quarters of the annual precipitation
falls between October and March, producing a snowpack in the higher mountain ranges that feeds
streamflow in many lower areas through the summer.

In the Yreka-Montague area in the lower Shasta Valley, mean annual temperature is about 52° F. The
coldest month is January with mean temperature of 35° F. The warmest month is July with mean
temperature of 73° F. The mean annual precipitation in the Klamath River watershed from headwaters
to the ocean, is about 32 inches, but local averages range more than 80 inches in the high elevations to
10 inches in the Shasta Valley (Figure 1-4) (NCRWQCB 2009).

Figure 1-4. Average Monthly Precipitation, 1905-2003, in Klamath Falls, Oregon and Orleans, California. NCRWQCB
2009
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The climate of the Lost River Subbasin is generally characterized as dry summers with high
temperatures and wet winters with moderately low temperatures. Due to its location approximately 120
miles east of the Cascade Mountain Range, it is in the path of storms originating in the north Pacific
Ocean. Winter precipitation is derived from these storms traversing in an easterly direction. The
Cascade Range creates a rain shadow that affects the distribution of precipitation throughout the
subbasin. About two-thirds of the precipitation falls as snow between October and March. Total
average snowfall at Klamath Falls is about 41 inches (Figure 1-5). Average precipitation in the upper
Klamath basin ranges from as little as 10 inches to more than 70 inches in the mountains Figure 1-6.
The mean yearly precipitation from 1961 to 1990 was 13.5 inches as measured at Klamath Falls,
Oregon.
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Figure 1-5. Climate Summary - Tule Lake. OCS 2006, NCRWQB 2009
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Figure 1-6. Average annual precipitation Upper Klamath and Lost River Subbasins in inches, 1960 to 1990.
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1.3.3 Land Use and Ownership

Land ownership in the Lost River Subbasin is comprised of 46% private and 45% federally managed.
Land ownership in the Upper Klamath Subbasin is 81% private with the reminder managed by federal
agencies. Spatial distributions of land ownership in the Upper Klamath and Lost River Subbasins are
displayed in Figure 1-7 and Figure 1-8, respectively.

Figure 1-7. Land Ownership Spatial Distributions Upper Klamath Subbasin

Klamath Falls

Salifornia
Land use related to agriculture in the Lost River Subbasin is approximately 62%. Approximately 80% of

Upper Klamath Subbasin is forested. Figure 1-9 and Figure 1-10 show the spatial distribution of major
land use types for the Lost River and Upper Klamath Subbasins, respectively.
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Figure 1-9. Land Use and Land Cover Spatial Distributions, Lost River Subbasin.
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1.3.4 Hydrology

1.3.4.1 Overview
Lost River Subbasin

The Lost River Subbasin straddles the Oregon-California border. The headwaters of the Lost River lie
within California. Prior to development of the Klamath Reclamation Project, the Klamath River and Lost
River drainages were connected via the Lost River Slough which occasionally allowed water from the
Klamath River into the Lost River (NRC 2004). The Lost River drainages originates in tributaries to
Clear Lake and terminus (Tule Lake) both being located in California with the river reach linking the
two through the State of Oregon. Along its course, the Lost River gains water from several tributary
sources, including Miller Creek and Buck Creek. The mainstem of the Lost River is highly channelized
and includes several impoundments (Harpold Dam, Wilson Diversion Dam, and Anderson Rose Dam)
to facilitate water storage and support diversion canals and return flow drains. To facilitate irrigation
water delivery and flood control, water from the Lost River drainage can be discharged to Keno
Reservoir through the Klamath Straits Drain, and the Lost River Diversion Channel (Figure 1-11).

Figure 1-11. Lost River features.
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Water surface elevations in Lower Klamath Lake and upstream along the channel of the Klamath River
to the outlet of Lake Ewauna were historically controlled by a natural basalt reef in the channel at Keno.
A similar bedrock reef at the outlet of Lake Ewauna held upstream water surface elevations about 1
foot higher, more or less, at low flow. At higher flows, backwater in Lower Klamath Lake was stored
within the lake which raised the water surface elevation, thereby inundating Lake Ewauna, which then
became a continuous part of Lower Klamath Lake. Just at the outlet of Lake Ewauna, a natural overflow
channel, the Lost River Slough also carried water out of the lake system when the water surface
exceeded elevation 4085 feet (USBR 2008).The decision to drain and reclaim Tule Lake and Lower
Klamath Lake for agricultural production resulted in substantial alteration to the hydrology of the Lost
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River watershed. Figure 1-12 depicts the hydrology of the Lost River prior to the draining of Lower
Klamath Lake, based on survey collected in the 1890’s.

Figure 1-12. Lower Klamath Lake and Tule Lake drainages 1905 (USRS, 1905).
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1.3.4.2 Klamath Basin Chronology
The Klamath Basin is steeped in history. From the time of the early settlement to the present day,
balancing natural resources extraction and ecosystem values have been in conflict.

Prior to opening of the Klamath Basin to white settlement, the six tribes of the Klamaths were bound
together by ties of loyalty and family. They lived along the Klamath Marsh, on the banks of Agency
Lake, near the mouth of the Lower Williamson River, on Pelican Bay, beside the Link River, and in the
uplands of the Sprague River Valley. The Modoc's lands included the Lower Lost River, around Clear
Lake, and th