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1 Background

The Karuk Tibe is the second largest Tribe in California, with over 3,500 Tribal
members currently enrolled. The Karuk Tribe is located along the middle Klamath River
in northern California. Karuk Ancestral Territory covers over 90 miles of the mainstem
Klamath Rver and numerous tributaries. The Klamath River system is central to the
culture of the Karuk People, as it is a vital component of our religion, traditional
ceremonies, and subsistence activities. Degraded water quality and quantity has resulted
in massve fish Kkills, increasedccurrences aoxic algae, andutbreaks of fish diseases.
Impaired water quality conditions also apmytreme limitations and burdens to our

cultural activities.

The Karuk Tribeds Depart mentoring failyMaterur a |
guality conditions in the Klamath River since January of 2000 and tributaries to the
Klamath River since 1998. The Karuk Tribe has been collaboratively involved in
maintaining water quality stations along the Klamath River and its tribstaith the

United Stateg€nvironmental Protection Agency (USERAhe United States Geological
Survey (USGS), the Yurok Trib©regon State University and PacificCarpke

following tables summarize waters within the ancestral territory, tribal usegoats of

these waters, and impairmentghese uses and goals (Table?)1

Table 1 - Atlas of Tribal Waters within Ancestral Territory

Atlas of Tribal Waters

Within Ancestral Territory

Total number of Klamath Rive 90
miles

Total number of perennial strea 1,900
miles

Total number of lake acres 442
Total number of wetland acres UNKNOWN
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Table 2 - Designated uses, tribal goals andgarameters measured to analyze
impairments to tribal usesand goals.

Making Assessment Decisions

Designated Beneficial Uses and Triba Parameter(s) to be Measured to
Goals Determine Support of Use of Goal

Rare, Threatened, or Endangered Specie| Temperature, DO, pH, Conductivity,
(RARE)

Subsistence Fisig (FISH) Temperature, DO, pH, Conductivity
Cold Freshwater Habitat (COLD) Temperature, Turbidity

Cultural Contact Water (CUIL) Temperature, Phosphorus, Nitrogen
Cultural NorContact Water (CU12) Temperature, Phosphorus, Nitrogen
Fish Consumption (€) Temperature, Phosphorus, Nitrogen
Water Contact Recreation (REQ Temperature, Phosphorus, Nitrogen
Non-Contact Water Recreation (REX} Temperature, Phosphorus, Nitrogen
Spawning, Reproduction, and/or Early Temperature, DO, pH,@ductivity,
Development (SPWN) Turbidity

2 Program Purpose

The overarching mission of the Karuk Tribéasprotect, promote, and preserve the
cultural resources, natural resources, and ecological processes upon which the Karuk
People depend. This mission requires thegatoon and improvement tie quality and
guantity of wateupstream anflowing through Karuk Ancestral Territory and Tribal

trust lands.

The Karuk Tribe Water Quality Program (KTWQP) is currently evaluating the overall

condition of water quality on Kak Ancestral Territory (KAT), monitoring the extent to

which water quality changes over tinemdidentifyingimpacts to beneficial useBata

the KTWQP collects is indispensable in monitoring water quality conditigthén the

Klamath River Basimnd poviding valuable information to ongoing water quality

management process&sie information produced allows the Karuk Tribe to give

valuable inpuinl and management decisions and demonst
to sound resource management.

The Klamath River in California is listed as an impaired water body under the Clean
Water Act (CWA) Section 303(d) list feemperature, nutrientdjssolved oxygeiiDO),
sediment, and microcystiNCRWQCB, 2009. The midKlamath River can have
elevated water taperatures, low dissolved oxygen levelgvated sediment loads,
loading from organic matter, and high levels of ¢lgandoxin, microcystin. These
detrimentalconditions are caused by a variety of factors including the presence of Iron



Gate andCopco Rservoirs, hydrological modification, agricultural use, timber
harvesting, mining activities, and fire suppression (NCRWQCB, 2@8e ofthe
beneficial useshat aramportant to the Karuk Tribe anchpacted bypoorwater quality
conditionsare cultural use (CUL), subsistence fishing (FISkd|d freshwaterhabitat
(COLD), recreation (RE€l and 2), commercial and sport fishing (COMM), shellfish
harvesting (SHELL), rare, threatened, or endangered species (RARE), migration of
aguatic organisms (MIGR), spamg, reproduction, and/or early development (SPWN),
and wildlife habitat (WILD) (NCRWQCB, 2007)

The data that the KTWQP collects is useful to Tribes, state and federal processes, and
restoration effort$o assess current and past water quality comditio the mieKlamath
River. For example,ite North Coast Regional Water Quality Control Board
(NCRWQCB) has developeddTotal Maximum Daily Load (TMDL) for th&lamath

River and has beguinmp | e me nt i n g SdiiEhastasandi Saimdivers.
KTWQP data was used in the devel opment of
Compliance points for tracking water quality improvements through TMDL
implementatiorwere placed &KTWQP long-termmonitoring locations.On February

18, 2010, fortyeight entites signed oto the Klamath Hydroelectric Settlement
Agreemen{KHSA) to remove the four lower dams of the Klamath HydeatricProject
(KHP). For this agreement, water quality monitoring will occur to establish baseline
water quality conditions beforbé¢ dams are removed in 2020.

The Karuk Tribe has established water quality standards for waters within KAT. The
details of these standardseoutlined in the Karuk Tribe Water Quality Monitoring Plan
(Karuk, 2002).

3 Collaboration and Coordination

TheKTWQP has found that the key to a successful water quality program in the Klamath
is to build collaborative relationships and coordinate with other entities in the basin. This
adds credibility to our data sets, builds trust in our monitoring technisuegshes water
guality dollars by combining and coordinating monitoring efforts whenever feasible, and
increases the Tribeds ability +Klamath.dOard uct
partners includeYurok Tribe, Klamath Tribes, Hoopa Tribe, te Valley Indian
Community, Resighini Rancheridlumboldt State University, Oregon State University

UC Berkeley, U.S. Fish and Wildlife Serej&EPARegion IX North Coast Regional
WaterQuality Control BoardState Water Resources Control BoaJds. Forest Service

U.S Geological Survey\Humboldt County, SalmoRiver Restoration CoungiMid

Klamath Watershed Councihstitute for Fisheries Resources, Pacific Coast Federation
of Fi sher men o s andkKlanatt Riverkeepem s

The KTWQP participtes in many collaborative workgroup&/e currentlyattend
meetings, providconstructive feedback, help set research and monitoring priorities,
working in technical subgroups, looking for gmaviding suppot for othersgrant
proposals, and conductonitaring and research. Some of the warkgps we participate
in include: the Klamath Blue Green Algae Workgroup, State Blue Green Algae
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Workgroup, Klamath Basin Monitoring Group, Klamath Tribal Water Quality
Workgroup, andhe Klamath Fish Health Assessmerdgam.

4 Karuk Water Quality Program Design

The purpose of the Kar ukprogmamdteeyaduatevthet er qual i
guality of water flowing into, through, amaut of Karuk Ancestral Territory and Tribal

Trust lands. We have combined the Tribes goal s wi th those of our
above to establish a network of monitoring statiée. haveestablisheanonitoring

stations both within and above KAT. These stations form a longitudinal profile of water

guality conditions along the midlamath River and associated major tributaries.
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Figure 1. Overview oft he Kar uk Tr i b endrstorimgdotadons atpnga | i t vy
the Klamath River in 2013

Nutrient grab samples amthytoplanktorare collected both in the Klaath River and the
major tributaries, whereas public health monitoring for algal toxins occurs just in the
mainstem(Table3). In 2013, the KTWQP continued monitoring at tamp Creek site

in lieu of the Bluff Creek site for winter turbidity monitoringhi¥ change was made to
support monitoring of upcoming work in the Karuk Tribe Restordliepartment. The
Orleans (OR), Salmon River (SA), Seiad Valley (SV), Shasta River (SH), and Iron Gate
(IG) cortinuous water quality monitoring stations are locatdd&6GS gauging stations.
This sanpling focuses around the summer base flow (the gross#agoh which is

generally fran May-October. This isvhenthe mostwater quality impairments &ss



beneficial uses. Howeverrab sampling continsghroughout the gar to help establish
annual baseline load conditions and turbidity monitoring occurs in the winter when
impairments are typically observed.

The frequency at whickamplingoccursis dependent on resources and monitoring
objectives. We focus on increasga parameters collectidrequency when the dynamics

are changing at the greatest rate. For example, nutrient and phytoplankton dynamics are
in flux more over the growing season than during the rest of the year. Therefore, grab
samples may be collectegpproximately bimonthly (2x/month) during the growing

season (MayOctober) and monthly the remainder of the yesamother example is our

toxic algae and toxin sampling;is aimed at being able to inform the public of health
threatsand is therefore clacted at an increased frequency when threats are highest
Augustand SeptembdKann and Corum 2009).

Table 3 - Site codes and locations of Karuk sampling stations for nutrients, algal toxins
and Sondes. Nutrient Suite indieatcollecting nutrients, algal toxins and phytoplankton.
Sonde indicates real time monitorjragnd public health designates surface grab sampling
for phytoplankton and algal toxins.

2013Locations and Parameters Monitored

Site | Latitude | Longitude | Nutrient| Sonde | Public| Winter Location
ID Suite Health| Turbidity

SA N 41 W 123 X X X Salmon River at
22.617 28.633 USGS Gage

SV N 41 W 123 X X X Klamath River
50.561 13.132 downstream of
Seiad Valley

BB N 41 W 122 X X Brown Bear River
49.395 57.718 Accesn Klamath
River
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SH N 41 W 122 X X Shasta River at

49.390 35.700 USGS Gage

Further discussion of nmitoring protocols and proceduresdae f ound i n the KT
Annual Monitoring Report, formerly Water Quality Assessment Repod,the Mid

Klamath River NutrientPeriphyton, Phytoplankton and Algal Toxin Sampling Analysis

Plan and the Karuk Tribe Qu#} Assurance Protocols and Procedures document

(QAPP)

5 Data Interpretation and Management

The Yurok Tribe received a grant under the Environmental Information Exchange Network
Program to develop the Yurok Tribe Environmental Data Storage System (YED&S

system has been shared with the Klamath Basin Tribal Water Quality Workgroicp,the
Karuk Tribeis part of All sonde and nutrient sampling datél be entered and stored in
YEDSS. YEDSS utilizes user defined flag critesibich areautomatielly applied to the data
set. This is very useful iQuality Assurance and Quality Contr@A/QC) screeningData
entries that fall outside excepted ranges are automatically fldggedther analysis See
example in Figure.

£ View / Edit Water Quality Flag Criteria = |[B[X]

[}
= =
=2

=
fo]
Fa

=8

Settingz last updated by:  admin on 1051552012

Figure 2. Flagging Criteria automatically applied to sonde data.
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Raw data andata that have undgone further QA/QC are automatically archived

separately Metadata associated with each data type are also stored within the system and can
be easilyaccessed when questions ariBéytoplanktorand algal toxin data will be entered

into Excel spreadsheets that are checked for accuracy by the Project Manager and backed up
onto the KTWQP networkand an external hard drive system that is maintainedeffsi

Data is compiled using spreadsheets and YEDDSpleal and statistical analysare used

to asgssthe current status and trends of monitored water bodies. In addition, comparisons
between sites can also be made. Ovenaiter quality is evaluataasing standards put forth

in the Karuk Tr i be 6sand\@APRAssesQmeatlofidatayals€€o nt r ol
includes the evaluation of field methodology and data quality. Data colledteshis

submitted electronically to EP¥a their Water Quality Exchrege network (WQXpand made
publicly available Data may be utilized by other Tribes, agencies, and entities to help direct
water resource management actions.

6 2013Water Quality Results

The associated Water Quality Assessment Report spreadsheet descritres
impairments.

MAINSTEM KLAMATH
The sonde data presented in FiguBésdepictsseasonalemperature, dissolved oxygen
and pHtrendsat mainstem Klamath River monitoring sites

Temperature:

In 2013 Seiad Valley (SV) and Orleans (OR) monitoriogations had similar
thermographsvhencomparingdaily averagesThe Iron Gate (IG) site had less variability
in averagdemperature fluctuations than SV or QRN Gate also had a lower peak
average temperatudrring July-August(Figure3). This trer is further emphasized
when looking at the average temperatweran eightyear period from 2062013
(Figured). The IG site is justlownstream ofron Gate danfiGD). Water released from
the damhasa moderatig effect on water temperatyngrovidingslightly warmer water in
the fall and winter and colder water during summer peak temperathesscompared to
historic conditions and upstream-impounded tributary contribution¥he chronic
average temperature threshfd salmonids adopted by the bé, is15.5°C(Karuk,
2002. This data supports the designationimipaired water temperature.
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Figure 3. Daily average temperatures for 3 maistem Klamath River sites in2013
below Iron Gate dam (IG), Seiad Valley (SV), an®Drleans (OR).
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Figure 4. Averaged daily temperature from 2006-2013at mainstem Klamath River
sites: below Iron Gate dam (IG), Seiad Valley (SV), and Orleans (OR).

Dissolved Oxygen:

Instantaneous dissolvexygen (DO) levels iR013were the highest at the Seiad Valley

(Figure 7) and the daily average DO is greatest at Orleans (Figlre9ate dam has a
negative impact on DO levels fromid Septembethrough the end of sampling 2013
November. DO levels below the dam drebile increasing at all other Karuk mainstem
Klamath sampling locations (Figure-8). The timing overlaps with fatun salmonid
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migration and spawning and is an impairment of the beneficial use. (There is a data gap
in the Orleans data set due to battfailure.)

Eight-year daily averages for DO depict the annual differences between sites are less
extreme in the middle of the summer when water temperaauedbe highest (Figures 4
and 5.

Klamath River - Daily Average Dissolved Oxygen
for 2013

13
3 12 - ——13'IGDO0  ——13'SV DO 13' OR DO
g 11 -
g 10 -
\. s r— |
g 7 - ‘-.__Y,,l/-'
S 6 -
a
8 5

4 T T T T T T

c‘,\\' G\’& /\\'\r ‘b\\' Oj\'\’ ,\’Q\?’ o r\:\'\r
Date

Figure 5. Daily average disstved oxygen levels for 3 maistem Klamath River sites
in 2013 below Iron Gate dam (IG), Seiad Valley (SV), and Orleans (OR).

Klamath River at Orleans
Dissovled Oxygen 2013 Percent Saturation
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Figure 6. Percent saturation dissolved oxygen readingsecorded every 36Gminutes
for Klamath River at Orleans (OR) in 2013 The red line indicates the NCRWQCB
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Basin Plan Klamath River site specific dissolved oxygen water quality objective
from the mouth of the Scott Riverto Hoopa, >90% saturation yeafround.

Klamath River at Seiad Valley
Dissovled Oxygen 2013 Percent Saturation
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Figure 7. Percent saturation dissolved oxygen readings recorded every 3f@inutes
for Klamath River at Seiad Valley (SV) in 2013 The red line indicates the
NCRWQCB Basin Plan Klamath River site specific dissolved oxygen water quality
objective: from the mouth of the Scott Rver to Hoopa, >90% saturation year
round.

Klamath River below Iron Gate
Dissovled Oxygen 2013 Percent Saturation
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Figure 8. Percent saturation dissolved oxygen readingsecorded every 30-minutes
for Klamath River below Iron Gate Dam (IG) in 2013 The red line indicates the
NCRWQCB Basin Plan Klamath River site specific dissolved oxygen water quality
objective from Stateline(OR/CA) to the mouth of the Scott River, >90% saturation
from Oct 1- March 30 and >85% from April 1-Sept 30.
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Figure 9. Average daily dssolved oxygenlevels from 20062013 at mainstem
Klamath River sites: below Iron Gate dam (IG), Seiad Valley (SV), and Orleans
(OR).

pH:

Daily averageand instantaneoysH trends vary between mainstem site2013(Figures
10- 14). SV has the least seasonal varidbiandhas arinstantaneous pH diurnal swing
of approximately0.8 pH units (Figurel2). Of the Klamath mainstem sitd§ has the
most instantaneous exceedanceadh3to the NCRWQCB Basin Plan water quality
objective for the Klamath River.

Eight-yeartrend conparison (Figure 14depicst daily averaggH peakng in late July
and Augustwith daily average pH exceedances abova8I& from August through
September

The spike in pH occurs duririge peak in river primary productivity and the lowesDD

readingsjndicative ofwater qualityimpairmentsassociated with photorespiratidin
2013 all sites haveomedatagapsdue to probe malfunction and battery failyire.
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Klamath River - Daily Average pH for 2C
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Figure 10. Daily average pH levels for 3 mainstem Klamah River sites in 2013
below Iron Gate dam (IG), Seiad Valley (SV), and Orleans (OR).

Klamath River at Orleans 2013 pH

a
c
S5 .
T
6
= ——pH
5.5 P
5 —— Basin Plan Max
4.5 —— Basin Plan Min
4 T T T T T T T T T T T T T T T
> ) > > > ) > > > > ) D> ) > D>
y@y@@ﬁﬁ@fﬁ@&&wfy
B on 79 AT Y

Figure 11 Instantaneous pH readinggecorded every 30-minutes for Klamath River
at Orleans (OR) in 2013 The red lines are the NCRWQCB BasirPlan water quality
objectives for the Klamath River, 7< X > 8.5.
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Klamath River at Seiad Valley 2013 pH
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Figure 12. Instantaneous pHreadings recorded every 3@minutes for Klamath River
below Seiad Valley(SV) in 2013 The red lines are the NCRWQCB Basin Plan water
guality objectives for the Klamath River, 7< X > 8.5

Figure 13. Instantaneous pHreadings recorded every 3éminutes for Klamath River
below Iron Gate (IG) in 2013 The red lines are the NCRWQCB Basin Plan water
guality objectivesfor the Klamath River, 7< X > 8.5
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