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Executive Summary

The Powder Basin WA Plan consists of a Status Report and an Action Plan. The Status Report

summari zes the DEQ&s current knowledge of the water
that comprise the Powder Basin, while the Action Plan identifiesifyrerctions and sets the

stage for strategic implementation. Together these sections will allow for the adaptive

management of water quality in the Powder Basin for the next five years22084.

The Powder Basin includes the Brownlee (1750201), BW#050202), and Powder (17050203)
USGS 4th Field HUC subbasins in eastern Oregon. All streams in these subbasins drain into the
Snake River along the border of Oregon and Idaho.

Land use/cover in the Powder Basin consists of areas of irrigatedlageé@long the Burnt

River, the Baker Valley north of Baker City, the Keating Valley, near Richland and in the Pine
Valley near Halfway; grassland/shrub areas in the plains and foothill areas; and forested areas in
mountains on the east and northwestipog of the basin. Urban areas are small, with the largest
being Baker City, located near the center of the basin. Federal public lands administered by the
Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) make up close to 50%
of the lam area in the Powder Basin, ranging between 45% in the Powder River Subbasin and
62% in the Brownlee Reservoir Subbasin. Annual precipitation levels, in the form of rain and
snow, range from Q0 inches in the valleys and foothills to-60 inches in aws of the

Elkhorn, Wallowa, and Blue Mountains.

Four species of salmonids have been extirpated from the basin, and several other species of fish
have been introduced. The anadromous fish (fish that migrate to the ocean, such as salmon and
steelhead) wereliminated from a majority of the Powder subbasin by the construction of the
Thief Valley Dam in 1932. Anadromous fish were eliminated from the rest of the Powder,
Brownlee and Burnt subbasins after the construction of Brownlee, Oxbow, and Hells Canyon
Dams on the Snake River in the late 1950s and 1960s. Available water in the Powder Basin is
fully appropriated. In low water years, reservoirs are often drawn down to minimum levels and
there is not enough water to supply all users.

Ambient Water Quality

Three DEQ ambient water quality sites are currently being monitored in the Powder Basin. Two
are located on the Powder River, site 11490 in Baker City, and site 10724 at the lower end of the
Keating Valley. The third site (11494) is located near thatmof the Burnt River in

Huntington .

The ambient site 11490 located on the Powder River at Highway 7 in Baker City is rated as
Fair using the Oregon Water quality Index (OWQI). No trend for the OWQI was evident
during the 20012010 time period. Thedissolved oxygen suimdex shows an improving trend,
while phosphorus and bacteria had decreasing water quality trends. The major drivers of
impaired water quality are Biological Oxygen Demand (BOD), total phosphorus, and pH.

The ambient site 10724 loc&d on the Powder River at the Highway 86 crossing below

Keating is rated as Very Poor using the OWQI. A positive trend was detected for the 2001
2010 time period. The major drivers of water quality impairment at this site were determined to
be total phoghorus and BOD. The temperature and phosphorusidides show a significant
improving trend during the period.

Oregon Department of Environmental Quality Vil
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The ambient site 11494 located on the Burnt River near its mouth in Huntington is rated as
Poor using the OWQI. A positive trend was obsenakfor the 20022010 time period. The
major drivers of decreased water quality are total phosphorus, BOD, and temperature.
Temperature, pH, dissolved oxygen, total solids, and bacterimdek scores had significant
improving trends during the period.

Bacteria, phosphorus and temperature are key drivers of water quality in the Powder Basin and
are discussed in more in the following sections.

Bacteria

Additional sampling conducted by DEQ in 2007/2008 for the Powder Basin was based on the
303(d) listed parameters for bacteria and turbidity. This monitoring was planned and carried out
in collaboration with the Wallowa Whitman National Forest to assi$tariuture development of
TMDLs. In this project, Thief Valley Reservoir was chosen as a downstream boundary for the
study, and no sampling was conducted below the reservoir. Additional water sample locations
were identified during 2010 at 10 locationgle Powder River and Burnt River subbasins with
the intent of filling data gaps and supporting water quality modeling for the TMDL. Water
samples from all 10 locations were analyzed for field paramé&iecsli bacteria, and nutrients.
Bacteria sampkwere collected 5 times in a-8@y period during 5 sampling rounds each year in
2010, 2011 and 2012. The samples in the Burnt River subbasin were also analyzed for
chlorophyll in response to listings for dissolved oxygen and chlorophyll in the Burert Bslow
Unity Reservoir. Continuous datasonde measurements of dissolved oxygen, pH, conductivity,
and temperature were also made at two locations in this reach of the Burnt River during each
sample round.

As discussed isection 4.3.1of this report, dta from these sites located throughout the Powder
Basin indicate that exceedences of bacteria criteria are much more widespread than suggested by
these two stream segments listed as water quality limited for bacteria. Exceedances of the log
mean criterio of 126 organisms/100 ml, as well as the single sample maximum criterion of 406
organisms/100 ml, occur year round in many areas. lIrrigation season bacteria levels are generally
higher than nosirrigation season levels, with the exception of the two INBxdwder River sites

where norrrigation season levels are higher. The TMDL that is currently being developed will
address bacteria pollution in the entire basin throughout the year and will use data collected
during 30 day periods.

Phosphorus

The PowdeRiver was allocated a phosphorus load of 33 kg/day of total phosphorus to the Snake
River in the Snake Rivddells Canyon TMDL in 2004. This allocation was based on a 0.07 mg/I
total phosphorus concentration limit. The Burnt River was also allocgtiedsphorus load of 21
kg/day based on a total phosphorus concentration limit of 0.07 mg/l. These load allocations were
established to reduce the growth of algae, and protect fish and aquatic life beneficial uses.

Total phosphorus data from the DEQ aemthiwater quality sites on the Powder River and Burnt
River are presented Figure ES-1. The dark line in each box represents the median value (box
plots are described in more detaiFigure 4-6). Phoshorus data are discussechare detail in
Section4.3.7.

Oregon Department of Environmental Quality
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Figure ES-1. Box and whisker plot of total phosphorus concentrations at the Powder River
and Burnt River DEQ ambient water quality sites, 2000-2011.

The total phosphorus data from the DEQ ambient water quality site in Baker City indicate
relaively low levels of total phosphorus in the range of the 0.07 concentration limit most of the
year, with spring/summer peaks ranging from approximately 0.1 mg/l to approximately 0.18
mg/l. The trend in total phosphorus concentrations at this site isadewe

Total phosphorus concentrations increase downstream at the Keating site (east of Baker City),
generally ranging from approximately 0.1 mg/l to a high of approximately 0.6 mg/l. Peaks in
concentration typically occur in summer. The trend in foi@isphorus concentrations at this site
is decreasing.

Total phosphorus concentrations in the lower Burnt River at Huntington are also elevated well
above the 0.07 mg/l target concentration. Total phosphorus concentrations generally range from
a low of aproximately 0.10 mg/l to over 0.50 mg/l with the highest peaks occurring in April
through October. The trend in total phosphorus concentration is flat.

Temperature

Numerous stream reaches in all three subbasins, including most of the Powder RivefpNorth
Powder River, Burnt River, and Pine Creek, are 303(d) listed as water quality limited due to high
water temperatures. The listings are based on temperature data collected by the BLM, USFS,
DEQ, BOR, and Baker Valley Soil and Water District (SWCD).8e of t he [ i st

on comparison to t he 1sBCHomB)wThidcritermrano lomger applies t er i on

in the Powder Basin due to a@@aluation of the standard in 2004, which included a review of
redband trout temperature tiesMo st streams i n the basin are

Trout habitat with2@®GtFEplee aBwlilrle Traduter$pawrmifng

criterion has al &€d¢ e ke X GchRpdugteadrevilnatonn f  Bu | |
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trout tempsSommeuhe andevad®r areas in the Powder

Habitat with a t2046e¥H B.tCompkance with tuerent temperaturfe
criteria will be examined during TMDL development. Tengpere data are discussed further in
Section 4.3.8

Priority Water Quality-Related Actions
Many water qualityrelated actions have been identified in this report, priority DEQ actions are
listed below:

)l
)l
)l

= =4

TMDL outreach and Load Allocation Development

Basin Satus Report and Action Plan outreach

Water Quality Monitoring (TMDL, ambient, biomonitoring, HABs, volunteer
monitoring)

ODA Area Plan development and implementation coordination

Federal Agency Coordination (USFS, BLM, NRCS, BOR)

Oregon Department of Environmental Quality
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1. Introduction

Local groups as well as federal and state agencies have been working to address water quality
issues in the Powder Basin for many years. The Oregon Department of Environmental Quality
(DEQ) has placed many portions of rivers and streams within the P&adier on the Clean

Water Act 303(d) list of water quality limited water bodies due to pollutants such as bacteria,
chlorophyll, low dissolved oxygen, sediment, turbidity, and high water temperatures. The federal
Clean Water Act requires the developmentofal Maximum Daily Loads (TMDLSs) for

pollutants entering 303(d) listed water bodies in order to meet water quality standards and protect
beneficial uses of water.

The watershed approach includes the development of a Basin Status Report and ActidmePlan.

Status Report summarizes the DEQO6s current knowl edge
three subbasins that comprise the Powder Basin, while the Action Plan identifies priority actions

and sets the stage for strategic implementation. Togdthsse sections will allow for the

adaptive management of water quality in the Powder Basin. It is hoped that this holistic approach

will allow for more stakeholder input that will guide TMDL development, TMDL

implementation, and a wide range of other wéttedsrestoration actions. In addition the WA will

provide greater opportunities for internal DEQ gubgram alignment, stakeholder involvement,

and interagency collaboration.

This plan is an initial version, and should not be viewed as a static documerit.builds on

previous studies and assessments and attempts to summarize available information in a way
that is useful for planning and identifying future actions.

Oregon Department of Environmental Quality 1
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2. Basin Description

2.1 Geographic Area

The Powder Basin includes the Brown{@&50201), Burnt (17050202), and Powder (17050203)
USGS 4 Field HUC watershed@igure 2-1). All streams in these watersheds drain into the
Snake River along the border of Oregon and ldaho.

N ATAS : R <
= Y Sy
oA

W
}‘) ; e
; o ’i/_ ‘\1‘ i‘a& \ \Y:;«J . v:-;_ . /‘ 4
e ’ z’;,:t a‘b - >l .EJ‘ :‘Y?” ‘B""/ﬁ

\

sin

= f
N

Figure 2-1: Subbasins and Communities of the Powder Basin.

The Powder Basin is almost entirely located in Baker County Oregon, with smaller portions of
the northern part of the basin in Union and Wallowa Counties, the southeast corner of the basin in
Malheur County(Figure 2-1).

2.2 Climate

The climateof the Powder Basin is influenced by the Cascade Mountains located approximately
200 miles to the west. This mountain range forms a barrier against the modifying

effects of warm, moist fronts from the Pacific Ocean. As a result, the overall climate

is classified as Temperate Contineritalool summer phase. Light precipitation, low relative
humidity, rapid evaporation, abundant sunshine and wide temperature and precipitation
fluctuations are characteristics of this climate. The mean annual tempesatGrg°F, and
temperature extremes €f8° F (Feb.) and 104° F (Aug.) have been recorded at the Baker City
Airport. The majority of annual precipitation, which averages 10.87 inches at Baker City, falls as

Oregon Department of Environmental Quality
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snow during winter. Portions of the basin comiyaxperience raion snow events, which

reduce the snow pack and may cause brief, localized flooding. Late summer and early autumn
provide the area with convectional storms resulting from masses of cool air crossing the Cascades
and passing over the madains at high elevatiofNWPCC, 2004a)

Average annual precipitation for the Powder Basin is showdgre 2-2. Annual precipitation
levels range from Q0 inches in the valleys and foothills to-60 inches in areas of the
Elkhorn, Wallowa, and BluMountains

Average Annual Precipitation for 1971-2000 (Inches)

Bl <o [ J4-50[ |so-100 [l 160- 180

P 10-20] ]s0-60[ |100-120 [l 180-200

P 20-30[ Jeo-70 120-140 [l 200+ ] A %‘L
[30-40[ ]70-80 [l 140-160 [

Figure 2-2. Average Annual Precipitation (inches) in the Powder Basin (OSU, 2011).
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2.3 Current Land Uses/Cover and Land
Ownership

Land use in the Powder Basin is showirigure 2-3. Areas of irrigated agriculture are found in
the abng the Burnt River, the Baker Valley north of Baker City, the Keating Valley, near

Richland and in the Pine Valley near Halfway. Grassland/shrub areas are located in the plains

and foothill areas, and forested areas are concentrated in the mount&ias.akdias are small,

with the largest being Baker City (population approx. 9,700), located near the center of the basin.
Agricultural and forestry land uses and their potential impacts to water quality are described in

more detail infSection 3.2

Land Cover

- Agriculture
- Forest
I: Grassland/Shrub
- Open Water
|:_| Other

- Urban/Roads ﬁL

CZ3 4th Field HUCs 0 10 Mies

Figure 2-3. Land Use/Cover in the Powder Basin (National Land Cover Database, 2006).

Land ownership in the Powder Basin is showRigure 2-4. Federal public lands administered
by the Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) n@éseuim

50% of the land area in the Powder Basin, ranging from 45% in the Powder River Subbasin to
62% in the Brownlee Reservoir Subbasirable 2-1 provides a more detailed description of both

land use and land ownership divided by subbasin that weoged by the Natural Resource
Conservation Servic\NRCS, 2006)

Oregon Department of Environmental Quality
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Land Ownership

[ | Federal-BLM

[ | Federal - USFS
[ | Federal - USFWS
- Federal - Other
[ |state-DsL

[ |state-oDF

[ | state - ODFW
[ | state - Other
l:l County - Local Government
|:| Undefined

|:| Private - Other

|:| Private - Industrial Forest

0 10 Miles
|:| Private - Non Industrial Forest

Figure 2-4. Land Ownership in the Powder Basin (Oregon Geospatial Data Clearinghouse,
2011).
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Table 2-1: Land Cover/Use in the Powder, Burnt and Brownlee Reservoir Subbasins
(NRCS, 2006)

Land Cover/Use Public Private
Powder Subbasin acres % acres % Totals %

Forest 294,000 27% 94,900 9% 389,000 35%
Grain Crops * * 16,900 2% 17,000 2%
Conservation Reserve * * * * * *
Grass/Pasture/Hay 41,200 1% 159,000 14% 200,200 18%
Orchards/Vineyards 0 0 0 0 0 0
Row Crops * * * * * *
Shrub/Rangelands 148,100 14% 314,600 29% 462,700 42%
Water/Wetlands/ N . . . 26.400 204
Developed/Barren
Subbasin Totals 496,000 45% 600,900 55% 1,096,900 100%

Land Cover/Use Public Private

Burnt Subbasin acres % acres % Totals %
Forest 177,000 25% 54,500 8% 231,500 33%
Grain Crops * * * * * *
Conservation Reserve * * * * * *
Grass/Pasture/Hay 33,800 5% 65,800 9% 99,600 14%
Orchards/Vineyards 0 0 0 0 0 0
Row Crops 0 0 * * * *
Shrub/Rangelands 141,200 20% 227,200 32% 368,400 52%
Water/Wetlands/ * * * * * *
Developed/Barren
Subbasin Totals 353,100 50% 352,600 50% 705,700 100%

Land Cover/Use Public Private
Brownlee Subbasin acres % acres % Totals %
Forest 109,800 27% 10,100 2% 119,900 29%
Grain Crops * * * * * *
Conservation Reserve * * * * * *
Grass/Pasture/Hay 31,200 8% 35,700 9% 67,200 16%
Orchards/Vineyards 0 0 0 0 0 0
Row Crops * * * * * *
Shrub/Rangelands 112,800 27% 95,200 23% 208,300 50%
Water/Wetlands/ * * * * 13,800 3%
Developed/Barren
Subbasin Totals 258,500 62% 149,500 36% 413,600 100%
2.4 Fisheries

2.4.1 Fish Species Status

Table 2-2is a list of native fish currently known to occur in the Powder Basin. Fishery resources
have changed dramatically in the Powder Basin in the la$06@/ears. Four species of

salmonids have been extirpated from the basin and several other speisiehavé been
introduced(Table 2-3 and 24). The anadromous fish (fish that migrate to the ocean, such as
salmon and steelhead) listed in Tabi® ®ere eliminated from a majority of the Powder subbasin
by the construction of the Thief Valley Dam in 1932nadromous fish were eliminated from the
rest of the Powder, Brownlee and Burnt subbasins after the construction of Brownlee, Oxbow,
and Hells Canyon Dams on the Snake River in the late 1950s and 1960s.

Oregon Department of Environmental Quality
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Table 2-2. Native Fish Currently Known to Occur in the Powder Basin

Common Name Scientific Name

Redband Trout Oncorhynchus mykiss gibbsi
Rainbow Trout Oncorhynchus mykiss
White Sturgeon Acipenser transmontanus
Mountain Whitefish Prosopium williamsoni

Bull Trout Salvelinus confluentus
Mottled Sculpin Cottus bairdi

Slimy Sculpin Cottus cognatus

Torrent Sculpin Cottus rhotheus

Shorthead Sculpin Cottus confuses

Paiute sculpin Cottus beldingi

Northern Pikeminnow Ptychocheilus oregonensis
Chiselmouth Arocheilus alutaceus
Peamouth Mylocheiluscaurinus
Longnose dace Rhinichthys cataractae dulcis
Speckled Dace Rhinichthys osculus

Ridside shiner Richardsonius balteatus
Largescale Sucker Catostomus macrocheilus
Mountain Sucker Catostomus platyrhynchus
Bridgelip Sucker Catostomus columbianus

(NWPCC, 2004a, NWPCC, 2004b)

Table 2-3. Fish Species Extirpated from the Powder Basin

Common Name Scientific Name

Coho salmon Oncorhynchus kusutch
Sockeye salmon Oncorhynchus nerka
Chinook Salmon Orcorhynchus tshawytscha
Steelhead Oncorhynchusnykiss

(NWPCC, 2004a, NWPCC, 2004b)
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Table 2-4: Fish Species Introduced to the Powder Basin

Common Name Scientific Name Common Name Scientific Name
Brook Trout Savelinus fontinalis  Bluegill Lepomis macrochirus
Lake Trout Savelinus nanaycush Pumkinseed Lepomis gibbosus
West Slope Cutthroat Oncorhynchus clarki
Trout lewisi Warmouth Lepomis gulosis
Carp Cyprinus carpio Yellow Perch Perca flavescens
Poxomis
Black Crappie nigromaculatus Channel Catfish Ictalurus punctatus
White Crappie Poxomisannularis Flathead Catfish Pylodictis olivaris
Largemouth Bass Micropterus salmoides Brown Bullhead A,eiurus nebulosus
Oncorhynchus
Smallmouth Bass Micropterus dolomieui Golden Trout aguabonita
Walleye Stizostedion vitreum

(NWPCC, 2004a, NWPCC,2004b)

Redband Trout and Bull trout were identified as important aquatic species in the Powder

Subbasin and Burnt River Subbasin rep@d&/PCC, 2004a, 2004h) They are also are some

the most sensitive aquatic species in the Powder Basin and thereforetiitat is one of the

most sensitive beneficial water uses. The distribution and status of these two species is discussed
in following sections of this report.

2.4.2 Redband Trout

Redband Trout are present throughout the Powder Basivever no specific information is

available regarding population numbers. Population densities vary throughout the basin in
response to habitat quality and connectivity. Redband Trout that migrate to the ocean are known
as Steelhead. This life histomas extirpated from the Powder River above Thief Valley Dam in
1932, and completely eliminated from the basin by the construction of the Hells Canyon complex
of dams on the Snake River. In areas where there are no barriers to migration within the basin,
there are population segments which exhibit fluvial (resident to rivers) and adfluvial (migrating
between lakes and rivers) life histor{@8VPCC, 2004a)

The Powder River has four distinct populations of Redband Trout: Powder River from mouth to
Thief Valley Dam, Eagle Creek, Powder River from Thief Valley Dam to Mason Dam, and
Powder River above Mason DAMWPCC, 2004a) The Burnt River subbasin has three
populations of Redband Trout: Burnt River below Unity Dam, the North Fork Burnt River, and
SouthFork Burnt River above Unity DaiNWPCC, 2004b) Pine Creek (Brownlee Subbasin)

and its tributaries also contain Redband Trout.

The limited available data indicate that Redband Trout are widely distributed in the Powder

Basin. Management and land usendtiés have affected the seasonal use of habitat within
stream reachg®NWPCC, 2004a)
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2.4.3 Bull Trout

Bull Trout in the Powder Basin are part of the Hells Canyon Species Management Unit (SMU)
designated by Oregon Department of Fish and Wildlife (OF& This unit includes 14

populations in the Pine Creek and Powder River watersheds. Bull Trout have not been recently
documented in the Burnt River Subbasin and there is no known historic documentation of Bull
Trout presenc@WPCC, 2004b).

Bull Troutare listed as Threatened under the federal Endangered Species Act throughout their

range in the Pacific Northwest. Most of the Bull Trout Populations in the Hells Canyon SMU are

characterized by extremely low abundances and restricted distributionsictRiodof Bull

Trout in the Powder Basin is hampered by habitat quality and quantity and the lack of ability to

express a migratory |ife history. The Hells Canyon
generally passes only two of six population mwament criteria. The following bullets

summarize the information from the 2005 Oregon Native Fish Status Report published by

ODF&W, and the percentage of populations meeting individual criteria are repoRiguiia 2-

5 (ODF&W, 2005):

9 Bull Troutdistribution in the SMU is highly fragmented and limited to short isolated
segments of headwater streams. Hifiyr percent of the populations have a spawning
distribution less than 4 km.

1 Two populations, Clear (Brownlee Subbasin) and Anthony (PowddraSit), pass the
distribution criterion. These populations exceed 10 km, occupy more than 50% of their
historical distribution, and remain connected to migratory corridors and other
populations.

1 Large dams including Brownlee and Oxbow on the Snake RiwerThief Valley and
Mason on the Powder River, restrict distribution and minimize connection between
populations. Unscreened diversions and irrigation canals entrain Bull trout and hinder
migration and connectivity.

1 Annual index spawning redd countstire Pine Creek Basin, indicate that only the Upper
Pine population consistently contains the minimum number of adults necessary to pass
the abundance criteria.

1 All populations in the Powder River Subbasin, except the Upper Powder, fail the
abundance critea. None of the observations in these populations suggest abundance
levels necessary to avoid the effects of inbreeding.

1 A 1999 population survey in Silver Creek (Upper Powder) estimated the reproductive
population to exceed levels necessary to avdddeieding and pass the abundance
criterion.

1 Even though data are not available to assess abundance of all populations, the SMU is
considered to contain less than 1,000 reproductive adults and considered at risk of the
deleterious effects of genetic drift.
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Figure 2-5. Status of Bull Trout in the Hells Canyon Species Management Unit (SMU),
ODF&W, 2005
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2.5 Hydrology and Beneficial Water Use

2.5.1 Hydrology

The Powder Basin contains tributaries of the Snake River located in northeastern Oregon, and
divided into three subbasins: Powder RivétField HUC 17050203), Brownlee{#ield HUC
17050201), and Burnt River{#ield HUC 1705202fFigure 2-1). The three subbasins total
approximately 3,500 square miles. Elevations in range from aippuately 1,700 feet at the

mouth of Pine Creek in the Brownlee Subbasin, to over 9,000 feet in the Wallowa and Elkhorn
Mountain ranges.

The Burnt River headwaters are located in the southern Blue Mountains near the town of Unity,
from there it flows apprdrately 100 miles east to the Snake River near the town of Huntington.
The Powder River has headwater areas in the Elkhorn Mountains west of Baker City near the
town of Sumpter, where Cracker Creek and McCully Fork join to form the Powder River. It
flows north through the Baker Valley, and then southeast through the Keating Valley and reaches
Brownlee Reservoir on the Snake River near the town of Richland. The total length of the
Powder River is approximately 144 miles. Major tributaries include thtnNRmwder River and
Eagle Creek. The Brownlee Subbasin includes all the streams that drain directly to the Snake
River from an area just north of Ontario to the Hells Canyon area just north of the Wallowa
County/Baker County line. The largest streamhmBrownlee Subbasin is Pine Creek, which is
located in the northern portion of the subbasin near the town of HalRigyre 2-6).
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Figure 2-6. Major streams and reservoirs in the Powder Basin
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2.5.2 Dams and Diversions

According to Oregon Water Regoas Department (WRD) records, there are 69 dams with a
height over 10 feet in the Powder Baliables 25, 26, 27). Most of the water impounded by
these reservoirs is used for irrigation. There are three irrigation or water control districts in the
Powder Subbasin: Baker Valley Irrigation District, Lower Powder Irrigation District, and
Powder Valley Water Control District (divided into the Wolf Creek and Pilcher Creek sub
districts). Irrigation in the Burnt River Subbasin is managed by the Burat Riigation

District. There are no formal irrigation or water control districts in the Brownlee Reservoir
Subbasin, irrigation is managed by individuals or informal user groups. Available water in the
Powder Basin is fully appropriated. In low wateays, reservoirs are often drawn down to
minimum levels and there is not enough water to supply all users.

Oregon Department of Environmental Quality
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Table 2-5. Powder Subbasin Dams 10 Feet and Higher

Name Stream Dam Height (ft.)  Storage (acre-ft.)
Unnamed First Creek and springs 10 10
Unnamed A spring 10 25
Bacher Creek Reservoir Bacher Creek 30 120
Baker Reservoir Crew Springs 10 20
Balm Creek Reservoir Balm Creek and Union 65 2926
Spring
Bennett Dam East Sutton Creek 22 206
Cranston Reservoir Clover Creek 10 50
Crater Lake Runoff fromwatershed 31 190
Eagle Lake Eagle Lake 33 844
Echo Lake Reservoir West Eagle Creek 10 300
Fisk ReservoiLittle Park Thorn Creek 31 280
Goodrich Reservoir Goodrich Creek 65 603
HainesCity Lagoon #2 City sewage 14 10
HainesCity Lagoon #3 City sewage 18 10
Haskell Reservoir Elk Creek 10 100
Homesite 1 Not listed 22 46
HovanJohnson Reservoir  Big Houghton Creek 10 16
Jimmy Creek Reservoir Jimmy Creek 42 675
Killamacue Reservoir Killamacue Lake 11 798
Laird Reservoir Sag Creek 20 69
Licklider Dam Griffin Gulch 20 9
Looking Glass Lake ReservcEagle Creek 13 527
Love Reservoir Love Creek, Lawrence Cret 30 920
Mason Dam Powder River 167 114,000
Nault Reservoir W. Fork Sutton Creek 15 49
Pilcher Creek Reservoir Anthony and Pilcher Creek: 110 5910
Prowell Dam Beaver Creek 21 40
Reservoir #2 W. Fork Love Creek 10 300
Reservoir #3 W. Fork Love Creek 10 300
Rock Creek Lake Rock Creek 28 452
Salmon Creek Reservoir Salmon Creek 41 255
Saw Mill Gulch Reservoir  Saw Mill Gulch 30 150
ShawReservoir Little, Dry and Gussie 48 504
Creeks
Smith Lake Powder River 26 580
SpaldingVaughn Reservoir Elk CreekBurlap and 10 9
#2 Juniper Gulches
SpauldingVaughn Reservoir Elk CreekBurlap and 10 106
Juniper Gulches
Stoddard Dam Main Eagle Creek 10 40
Thief Valley Reservoir Powder River 66 17,400
Turner Reservoir Second Creek 10 50
Unnamed First Creek and White Swai 10 100
Gulch
Van Patton Lake Dam N. Fork Dutch Flat Creek 25 583
Vogel Reservoir Union Creek 15 30
Widman Reservoir West ForkLove Creek 30 65
Wirth Reservoir Big Creek 36 59
Wolf Creek Reservoir Wolf and Anthony Creeks 125 10,800

Oregon Department of Environmental Quality
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(NWPCC, 2004a)

Table 2-6. Brownlee Reservoir Subbasin Dams 10 Feet and Higher

Name
Clear Creek Reservoir
Crow-F.M. Reservoir
East Lakes Creek
Fish Lake
Kivett 3
Laird Reservoir
Love Reservoir (Malheur)

Mehlhorn & Bassett
Mosley Reservoir
Sugarloaf Reservoir
Twin/Pine Lake Upper
Twin/Pine Lake Lower
(WRD, 2011)

Table 2-7. Burnt Subbasin Dams 10 Feet and Higher

Name

Unnamed

Camp Creek/Higgins
Reservoir

Long Creek Reservoir
Moore Reservoir
Morfitt Reservoir
Munn Reservoir
Murray Reservoir

Powell Creek Reservoir
Ruddell Reservoir

True BlueReservoir #2
Unity Reservoir

Whited Reservoir
(NWPCC, 2004b)

There are five reservoirs in the Powder Basin with a storage capacity greater than 5,000 acre feet.

Stream

West Fork Clear Creek
Deer Gulch

E. Fork Pine Creek trib.

Lake Fork Creek
Birch Creek

Sag Creek
Unnamed tribBirch
Creek

Clear Creek

Pine Creek trib.

Elk Creek trib.

W. Fork Pine Creek
W. Fork Pine Creek

Stream

Sisley Creek

Camp Creek and Bull
Run Creek

Long Creek

Manning Creek
Off-channel

Middle Fork Burnt River

East Camp & Camp
Creek

Powell Creek
Beaver Dam Creek
True Blue Creek
Burnt River

South Fork Burnt River

Dam Height (ft.)
16
15
15
22
26
21
44

20
20
27
10
22

Dam Height (ft.)

10
45

20
15
20
23
21

16
10
14
67
45

Storage (acre ft.)
257
170
132
825
45
67
2560

216
260
270
150
75

Storage (acre ft.)

15
1,700

70
50
280
120
467

10
50
13
25,000
520

Unity Dam on the Burnt River, Thief Valley Dam and Mason Dam on the Powder River were
constructed by the U.S. Bureau of Reclamation (USBR) and are opleydtazhl irrigation

districts. Pilcher Creek Dam and Wolf Creek Dam are owned and operated by the Powder Valley
Water Control Distric{Figure 2-6). These projects are discussed in more detail in following

sections.

Burnt River Project

Unity Dam and Reervoir are located on the upper Burnt River about 40 miles southwest of

Baker City(Figure 2-6). Lands served by the project are scattered along the Burnt River
downstream from Unity Reservoir near the towns of Hereford, Bridgeport, Durkee, Weatherby,
Dixie, Lime, and Huntington. In addition, some lands upstream from the reservoir are included in
the project.Based on 1992 data, 15,070 acres received project water. The primary crops grown
on project lands are forage crops, covering about 13,670 aceeddition, there are about 1,385

acres dedicated to cereal crops such as corn, and aiteynds, 1997a)

According to BOR reports, Unity Dam is a zoned earthfill dam 82 feet high and 694 feet long.
Unity Reservoir has a maximum capacity of 25,800-émee (af) and a surface area of 926 acres.

Oregon Department of Environmental Quality
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Since its completion in 1937, Unity Dam and Reservoir have been operated and maintained by
the Burnt River Irrigation District. The project was designed to take advantage of the existing
distribution system.

Along with the irrigation, Unity Reservoir provides area residents with limited recreation
benefits. Camping, fishing, and boating are popular pastimes at the reservoir. Recreational
activities at Unity Dam and Reservoir are administered by the OregorPat&seDepartment.
There are no flood control benefits from the operation of the dam and re¢8iwwnds,

1997a)

Baker Project

The Baker Project consists of two divisions; the Upper and Lower. The Upper Division furnishes
irrigation water from PhillipgReservoir to 18,500 acres of land along both sides of the Powder
River just north of Baker City. The Lower Division provides a supplemental water supply from
Thief Valley Reservoir to about 7,300 acres of land along the Powder River in the Keating
Valley about 10 miles northeast of Baker QjBigure 2-6).

According to BOR reports, Thief Valley Dam is a concrete slab and buttress dam 390 feet long
and 73 feet high. Thief Valley Reservoir has a maximum capacity of 17,600 acre feet (af) and a
surface areaf 740 acres. Water stored in Thief Valley Reservoir is released for diversion
downstream into existing distribution canals and laterals. The operation of Thief Valley Dam and
facilities of the Lower Division were taken over by the Lower Powder Riverlidg District on

June 1, 1932Simonds, 1997b)

Mason Dam is a zone earth and rockfill embankment dam, 173 feet high and 895 feet

Long. Mason Dam impounds the Powder River near Sumpter, OR forming Phillips Reservoir.
Phillips Reservoir has a maximum eajty of 95,500 af and a surface area of 2,235 acres. As

with the Lower Division, water stored in Phillips Reservoir is released into the Powder River for
diversion downstream into existing distribution canals and laterals. Operation and maintenance of
Upper Division facilities was transferred to the Baker Valley Irrigation District on August 23,
1968(Simonds, 1997b)

Powder Valley Water Control District

The Powder Valley Water Control District owns and operates Wolf Creek and Pilcher Creek
Reservoirs, with provide irrigation water to land located in the North Powder and northern

Baker valleys in the vicinity of the City of North Powd€igure 2-6). Wolf Creek dam was
completed in 1974, the reservoir is approximately 220 acres in area and storesragtphpx

12,000 acre feet. Pilcher Creek Reservoir was completed in 1984, the reservoir is approximately
222 acres in area and stores approximately 5,900 acre feet.

Wolf Creek and Pilcher Creek Reservoirs are operated as one pool. Wolf Creek Reseallgir usu
draws down quicker than Pilcher Creek Reservoir. To balance out the system, water is
transferred via a canal between the two sites. Additional water from Pilcher Creek Reservoir is
also put instream via the North Powder River for irrigation botthéoMorth and South of the
river. Due to the connectivity of the system, the project is often referred to as the Wolf Creek
Reservoir CompleBrowne Consulting, 2011)

2.5.3 Surface Water Beneficial Use

The beneficial uses of surface water in the Povgdesin as listed in OAR 3401-0260:
1 Public Domestic Water Supply
9 Private Domestic Water Supply
T Industrial Water Supply

Oregon Department of Environmental Quality
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Irrigation
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Fish and aquatic life is considered one of the most sensitive beneficial uses in the basin. The
headwaters of the Powder River, North Powder River, Eagle Creek, and Pine Creek are
designated Bull Trout Spawning and Rearing Habitat. The remaining siredrasbasin are
designated Redband Trout or Lahontan Cutthroat Trout habitat, however, Lahontan Cutthroat are
not known to exist in the basin and appear to have been included b{Fegtoe 2-7).

NoTER
Migce riwem shown i ke e
Me: prodiced Noverrber, 2003

Figure 2-7. Powder Basin Fish use Designations, OAR 340-041-0260
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Drinking Water Sources

There are three public drinking water systems within the Powder Basin that are supplied in whole
or in part by surface water intakésgure 2-8). These water systems serve a total population of
approximately 100 residents in Baker City, Sumpter, and Richland. More detail on the public
water systems and their intakes is providediable 2-8. This information is based on data

provided by the Oregon Health Authority (OHA) Drinking Water Program.

Thereare 39 public water systems (PWS) in the Powder Basin (summariZatla2-9) relying

on groundwater in whole or in part, serving a total population of almost 15,000 residents. Note
that Baker City is served by both ground water and surface water saactés population of
10,105 is included in the discussion on both sources.

Safe Drinking Water Act monitoring data (summarizedable 2-10) indicates that all three

water systems served by surface water leyerienced contamination problemdiimshed

water delivered to customers rather than source water. Contaminants of concern include arsenic

(in Richlandés water supply), fluoride and sodium (i
compounds (the pesticides dalapon and hexachlorocyclopentagi i n Sumpter 6s water supp
bacteria (at all three systems) and disinfection byprodtrdtalomethanes and haloacetic acids

at Sumpter and Baker City).

As documented in Source Water Assessment reports for community public water systems in the
Powder Basin, the potential sources of contamination identified within drinking water source
areas that pose the greatest risk to source water for the three patelicystems (PWSs) are:

i Historic mining activities, and
1 Forest management activities including roads and harvesting.

The formation of disinfection byproducts is attributed to high turbidity in source water and a
corresponding increase in disinfectase during the treatment process. There are few

disinfection byproduct alerts in the OHA database for Baker City (in 2004) and Sumpter (in 2005
and 2006) suggesting that turbidity is not a common issue. However, the City of Sumpter reports
that prior to2006, their intake, supplied via a municipal diversion on USFS land, was periodically
impacted by sediment bu#gp and bedload that overburdened their diversion structures.
Numerous stakeholders including the watershed council, City, USFS, and WRxdbtaiding
through the Oregon Watershed Enhancement Board OWEB for an enhanced water diversion
project which included weirs to slow water and decrease erosion, along with a fish screen and fish
passage return. The City noted a decrease in turbidity aimdesgduildup after the project was
implemented.http://www.bakercounty.org/Watershed/SumpterProjRpt.pdf

Additional potential sources of contamination identified only in the Riclsandce area include:

A Agriculturatrelated activities including: grazing animals, chemical applications
associated with irrigated and nrornigated crops, and an irrigation ditch

A Rural homes with septic systems

A Recreational activities including a campground

Executive summaries of the individual PWS Source Water Assessments are available at
http://www.deq.state.or.us/wg/dwp/swrpts.asp

Other potential sources of contamination to surface wateimyde areas of groundwater
contamination discharging to surface water. Almost all of the mapped PWSs (25 out of 30) in
the Powder Basin are within a quarter mile of surface waters and all but one is located within a
half-mile of surface waters. Twansix PWSs served by groundwater have experienced
groundwater contamination problems. Contaminants of cotisemmmarized irmable 2-10)
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include di(2ethylhexyl}phthalate (1 system), arsenic (6 systems), nitrate (8 systems), and
bacteria (24 water systen In addition, sodium (above a recommended level of 20 mg/L) is also
present in 10 groundwater systenddis provides important insights into the potential influence
from groundwater to surface waters in the Powder Basin.

Baker City maintains a watghed control program to protect their surface water source area and

is one of only four unfiltered surface water systems in Oredgdaker City is currently in the

process of incorporating UV treatment to maatrent requirements under the Safe Drinking

Water Act to ensure the treatment system adequately protects peoptzypbosporidium.

Additional data or testing in Baker Cityos watershed:

There are a number of historic mines located in the source area for Sammpter Ri c hl andd s

drinking water. Mo st o EnvirorimergabCleamumSaesinfoamration | i st ed i n Dl
(ECSI) Databasas suspect sites requiring further investigati@afe Drinking Water Act

monitoring data is required for a limited number ofmpounds in finished (posteatment) water

only. More data is needed to assess whether source water is being negatively impacted by mining

activities.

DEQ typically evaluateE. coli monitoring completed by PWSs as a potential indicator for
pathogenignicroorganism issues. As part of the Long Term 2 (LT2) Enhanced Surface Water
Treatment Rule of the Safe Drinking Water Act requirements, public drinking water systems
using surface water were required to conduct up to two ye&solf monitoring to @termine if

they are at risk from cryptosporidium or other pathogenic microorganisms entering the drinking
water supply. E. colicounts over 50 per 100mL haret been reported by the three public water
systems in the Powder Basin, therefore this wasdeatified as a surface water quality issue in
this report.

DEQ also typically looks at wells or other drinking water sources that have been closed or

modified due to contamination issuadorth Powder Water District (served by groundwater) was

the only system identified in this review. The City of North Powtiesed Well #2 in 2008 due

to consistent detections of coliform in the distribution system. However, Well #2 was old (drilled

in 1915) and there is no information on casing construction. Well seals deteriorate over time and

it is likely that coliform cordmination originated from surface contamination near the wellhead

and is not source related. The Water Districtds ot he
similar depth and has not had confirmed coliform detections since well #2 was closesforEher

coliform was not identified as a groundwater quality issue in this report.

Additional data may also be needed to help assess whether source water is being negatively
impacted by forest management practices and agriculture. Important data gages incl
A Data to assess transport of contaminants via groundwater inputs to surface water
A Data to better characterize the risks to public water systems from elevated turbidity
associated with forest management practices and roads
A Data to better characterizerrelations between storm events and impacts to public water
systems from specific contaminants including fecal coliform and turbidity

For all drinking water source areas, continued coordination with partnering agencies to share
research results, monitog data, and mapping is recommend&uirrently no known data
collection is planned to address the data gaps identified for public water systems served by
surface water and groundwater in the Powder Basin.

This section only addresses drinking watsuées identified fopublic water systems. A recent
guery of WRDOs wa prigate domeglihpbists ofidivérsaob @sng a threshold

Oregon Department of Environmental Quality 18



Powder Basin Status Report and Action Plan

of 0.005 cfs for domestic water rights that are household use only, not irrigation) identified 79
private @mestic water rights in the Powder Basin. There are also numerous private groundwater
wells for domestic use.

Drinking Water Source Areas
for Public Water Systems
in the Powder/Burnt Subbasins
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Figure 2-8: Drinking Water Source Areas for Public Water Systems in the Powder Basin.
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Table 2-8. Public Water Systems served by Surface Water in the Powder/Burnt Basin

Note: Table does not include public water systems which purchase drinking water from these
water systems.

Public o
Sup- Watershed | County | PWS ID Water D) ey Pop YR
Basin Source Type
System
6 Intakes
(Goodrich Creek,
Little Marble
Powder Powder Baker Creek, Little Mill
River River-Rock Baker 00073 Cit Creek, Little 10105 C
Creek y Salmon Creek,
Main Salmon
Creek, and Mill
Creek)
Powder
Powder | i erSutton | Baker | ooo73 | Baker Lintake (Blk | 40105 ¢
River City Creek)
Creek
. 2 intakes (McCully
Powder Upper | gaker | o008as | SO | Eorkand OFarrel| 170 c
River Powder River Sumpter
Creek)
Infiltration Gallery
Powder City of (Groundwater
River Eagle Creek | Baker 00703 Richland | under the influenceg 150 c
of surface water)

System Type:
C-"Community Water System (C)d0 means a public water system that F
used by year-round residents, or that regularly serves 25 or more year-round residents.

NTNC - "Non-Transient Non-Community Water System (NTNC)" means a public water system that is not a
Community Water System and that regularly serves at least 25 of the same persons over 6 months per year.

NC - "Transient Non-Community Water System (NC)" means a public water system that serves a transient
population of 25 or more persons.

NP-" St ate Regul ated Water System (NP)O means a public water syste

connections or serves 10 to 24 people. Monitoring requirements for these systems are the same as those for
Transient Non-Community water systems.
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Table 2-9. Public Water Systems served by groundwater in the Powder/Burnt Basin

See Table 1 notes for description of System Types

. PWS System
Subbasin Watershed | County PWS Name Pop. y
1D Type
Brownlee Pine Creek | Baker | 00363 City of Halfway 350 C
Reservoir
Brownlee Pine Creek | Baker | 00384 | 'daho PoweOxbow | oo c
Reservoir Village
Brownlet_a Pine Creek Baker | 91221 Hells Canyon Sportsmans 12 NP
Reservoir RV Park
Brownleg Pine Creek Baker | 91226 Thompsons Hells Canyor o5 NC
Reservoir Inn
Brownlee Pine Creek | Baker | 94284 | Idaho PoweiOxbow Plant| 50 NTNC
Reservoir
Brownleg Snake River Baker | 91005 OPRD Farewell Bend Stat] 250 NC
Reservoir Birch Creek Park
Brownleg Snake River Malheur | 93459 Joy Travel Plaza 200 NC
Reservoir Birch Creek
Brownlee Snake River .
Reservoir Birch Creek Malheur | 94796 | Oasis RV & Campground|, 50 NC
Brownlee Snake River . .
Reservoir Birch Creek Malheur | 94980 Catfish Junction LLC 50 NC
Brownlee | Snake River | \\iner| 90889 | Annex Elementary SD#2{ 50 | NTNC
Reservoir Hog Creek
Brownle(_a Snake River Malheur | 95156 Winners Horseshoe o5 NC
Reservoir Hog Creek Annex
Brownle(_a Sne_xke River Baker | 00384 Idaho P_owe10xbow 75 C
Reservoir Indian Creek Village
Brownlee | Snake River | g0 | 94284 | Idaho PoweOxbow Plant| 50 | NTNC
Reservoir Indian Creek
Brownlee Snake River . .
Reservoir Rock Creek Baker 90618 BLM Spring Rec Site 25 NC
Burnt River | DUMtRIVEr | o ier | 05791 BLM NHOTIC 350 NC
Auburn Creek
Burnt River LOV\SLE?W Baker | 00393 City of Huntington 560 C
Burnt River Lowe_r Burnt Baker | 90004 Ash Grove Cement West 125 NC
River Durkee
Burnt River Lowe_r Burnt Baker | 93658 ODOT HD Weatherby 500 NC
River Rest Area
Burnt River LOV\S\r/eBrumt Baker | 95278 Blue Bucket RV Park 25 NC
Burnt River | Pritchard Creek| Baker | 93618 Nyssa CeOp Supply 25 NC
Burnt River south F_ork Baker | 01450 City of Unity 95 C
Burnt River
Burnt River | S0Uth Fork 1 g er | 01004 | OPRDUnity Lake State | 4 NC
Burnt River Park
Powder River LOWGRI}\IID;Wder Baker | 90751 Baker Co Parks Hewitt 100 NC
Powder River LoweRriVIZ(:wder Baker | 95356 | Baker Co ParksHolcomb | 26 NC
Powder River North_Powder Union 00577 North P_owc_jer Water 490 C
River District
. North Powder USFS Anthony Lakes
Powder River River Baker | 92832 CG/SKi Area 150 NC
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. PW stem
Subbasin Watershed | County S PWS Name Pop. Sy
ID Type
. Powder River , 1010
Powder River Baldock Slough Baker | 00073 Baker City 5 C
Powder River Powder River Baker | 01358 Western Heights Water 270 c
Baldock Slough Company
. Powder River ODOT HD Baker Valley
Powder River Baldock Slough Baker | 91094 Rest Area 184 200 NC
. Powder River Oregon Trails West RV
Powder River Baldock Slough Baker | 94825 Park 25 NC
. Powder River . 1010
Powder River Rock Creek Baker | 00073 Baker City 5 C
Powder River| FOWderRiver | g or | 00362 City of Haines 435 c
Rock Creek
Powder River| PPETPOWIET | gaer | 92834 |  USFS Union Creek CG | 250 | NC
(Unmapped) Baker | 01349 ldaho oni\lllv;ge{l?érownlee 22 NP
(Unmapped) Baker | 01454 | New Bridge Water District| 19 NP
(Unmapped) Baker | 05062 Keating Elementary 24 NP
(Unmapped) Baker | 05821 daho Povv_efBrownIee 10 NP
Trailers
(Unmapped) Baker | 05873 Inn at Clear Creek Farm| 10 NP
(Unmapped) Baker | 06168 Cornucopia Lodge 10 NP
(Unmapped) Baker | 92841 | USFS Pine Ranger Statio| 13 NP
(Unmapped) Baker | 94957 | Desent H'"sg"rib"e Home | 5 NP
(Unmapped) Baker | 95020 Burnt River Camp 18 NP

Oregon Department of Environmental Quality

23



Powder Basirstatus Report and Action Plan

Table 2-10. Safe Drinking Water Act monitoring compounds detected above action levels* for Powder/Burnt Basin public water systems
Source: Oregon SDWIS Database: January 1, 2000 through June 29, 2010

*Table includes summaryofdete ct i ons

above

an

fifactiono

| evel I n

gener al

t he

action

is concentration > 0. For inorganic compounds (IOCs), arsenic and nitrate, the action level used is ¥z of the MCL. Action level for coliform, E. coli and

fecal coliform is detection >0 in a repeat sample. For turbidity action level is >5 NTU.

Water PWS . Count of Min of Max of
Type Analyte Name D PWS Name Pop. Subbasin Watershed Detects Conc. Conc.
Surface Water Systems
SW Dalapon 00845 Sump;ir, City 170 Powder River Upper Powder River 2 0.004 0.026
SW | Hexachlorocyclopentadien 00845 Sump;g:r, City 170 Powder River Upper Powder River 1 0.0001 0.0001
. Richland, .
GU Arsenic 00703 City of 150 Powder River Eagle Creek 1 0.00531 | 0.00531
Powder RivetrRock Creek,
SwW Fluoride 00073 | Baker City 10105 | Powder River|  Sutton Creek, and Baldock 1 4.9 4.9
Slough
Powder RiverRock Creek,
SwW Sodium 00073 | Baker City 10105 | Powder River|  Sutton Creek, and Baldock 1 21 21
Slough
Powder RiverRock Creek,
SW Coliform, Total (TCR) 00073 | Baker City 10105 | Powder River|  Sutton Creek, and Baldock 1 present present
Slough
: Richland, :
GU Coliform, Total(TCR) 00703 City of 150 Powder River Eagle Creek 1 present present
SW Coliform, Total (TCR) 00845 Sump;tfar, City 170 Powder River Upper Powder River 5 present present
Total Haloacetic Acids PowderRiver-Rock Creek,
SW (HAAS) 00073 | Baker City 10105 | Powder River|  Sutton Creek, and Baldock 1 0.33 0.33
Slough
SW Total I—lﬂzi%e)tlc Acids 00845 Sump;tfar, City 170 Powder River Upper Powder River 2 0.055 0.076
sw | TowlTrihalomethanes | yg,5 | Sumpter, City| 424 | poyder River Upper PowdeRiver 2 0.0892 | 0.1014
(TTHM) of
Groundwater Systems
Annex Brownlee
GW Di(2-ethylhexyl}phthalate | 90889 | Elementary 50 R . Snake RiveiHog Creek 5 0.00205 0.014
SD 29 eservoir
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Water PWS . Count of Min of Max of
Type Analyte Name D PWS Name Pop. Subbasin Watershed Detects Conc. Conc.
Powder RiverRock Creek,
GW Arsenic 00073 | Baker City 10105 | Powder River| Sutton Creek, anBaldock 2 0.006 0.006
Slough
GW Arsenic 00393 H“é‘itt';%tfon' 560 | Burnt River Lower Burnt River 4 0.00782 | 0.008
GW Arsenic 05791 NE(L)l\'IA'I . 350 | BurntRiver | Burnt RiverAuburn Creek 4 0.00959 | 0.0318
Annex Brownlee
GW Arsenic 90889 | Elementary 50 - Snake RiveiHog Creek 2 0.0109 0.0121
Reservoir
SD 29
OPRD
GW Arsenic 91005 | _arewell 250 Brownlee Snake RivesBirch Creek 3 0.0212 | 0.039
Bend State Reservoir
Park
GW Arsenic 93618 Vagg’g’:’) ide | 55 Burnt River Pritchard Creek 4 0.00642 | 0.00674
Ash Grove
GW Nitrate 90004 Cement 125 Burnt River Lower Burnt River 2 7.96 7.96
WestDurkee
Annex Brownlee
GW Nitrate 90889 | Elementary 50 ; Snake RiveiHog Creek 3 5.5 8.28
Reservoir
SD 29
ODOT HD
GW Nitrate 91094 | Baker Valley 200 Powder River| PowderRiver-Baldock Slough 7 6 7
RA 184
Joy Travel
GW Nitrate 93459 |  Plaza 200 | Brownlee Snake RiveiBirch Creek 10 521 14.2
(currently Reservoir
inactive)
. Valley Wide - ;
GW Nitrate 93618 Co-Op 25 Burnt River Pritchard Creek 6 5.3 12.3
GW Nitrate 94796 | Q3SISRVE& | 54 Brownlee Snake RiveBirch Creek 7 6.1 16.2
Campground Reservoir
GW Nitrate 94980 |  Catfish 50 Brownlee Snake RiveBirch Creek 7 5.59 9.53
Junction LLC Reservoir
GW Nitrate 95020 B“g‘;ﬂfg}"er 18 (Unmapped) (Unmapped) 1 5.39 5.39
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Water PWS . Count of Min of Max of
Type Analyte Name D PWS Name Pop. Subbasin Watershed Detects Conc. Conc.
Annex Brownlee
GW Nitrate+Nitrite (As N) 90889 | Elementary 50 ; Snake RiveiHog Creek 1 6.02 6.02
Reservoir
SD 29
GW Nitrate+Nitrite (As N) | 94796 | O2SISRV& 1 g, Brownlee Snake RiveiBirch Creek 7 6.48 14.7
Campground Reservoir
GwW Sodiunt 00363 | Halway, City | 55, | Brownlee Pine Creek 1 33 33
of Reservoir
GW Sodium 00393 Hug;c;;%';on, 560 Burnt River Lower Burnt River 3 46.7 48.1
Western
. Heights . :
GW Sodium 01358 Water 70 Powder River| Powder RiveiBaldock Slough 1 21.8 21.8
Company
GW Sodium 01450 | Unity, City of 95 BurntRiver South Fork Burnt River 23.8 23.8
GW Sodium 90618 | BIMSpring | 55 Brownlee Snake RiveiRock Creek 3 22 22
Rec Site Reservoir
Annex Brownlee
GW Sodium 90889 | Elementary 50 ; Snake RiveiHog Creek 2 135 173
Reservoir
SD 29
OPRD
GW Sodium 91005 | arewell 250 Brownlee Snake RiveBirch Creek 1 188 188
Bend State Reservoir
Park
ODOT HD
GW Sodium 93658 | Weatherby 500 Burnt River Lower Burnt River 1 31.1 31.1
Rest Area
GW Sodium 95278 Blue Bucket 25 Burnt River Lower Burnt River 1 113 113
RV Park
GW Sodium 95356 B?h%ﬁ;%iks 26 Powder River Lower Powder River 1 130 130
Idaho Power . .
GW Coliform, E. Coli 00384 Oxbow 75 Brownle(_a Pine Creel_< and Snake River 3 present present
Village Reservoir Indian Creek

! There is no drinking water standard for sodium; however sodium detections are noted since it is recommended thatrif tunsodiexceeds 20 mg/L, the system notify its customers

so that anyone who is on a prescribed-Emdium diet can inform thedoctor of this source of sodium in their diet.
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Water PWS : Count of Min of Max of
Type Analyte Name D PWS Name Pop. Subbasin Watershed Detects Conc. Conc.
ODOT HD
GW Coliform, E. Coli 91094 | Baker Valley 200 Powder River| Powder RiveiBaldock Slough 1 present present
RA 184
GW Coliform, E. Coli 94980 Cgtﬂsh 50 Brownleg Snake RiveiBirch Creek 1 present present
Junction LLC Reservoir
GW Coliform (TCR) 00362 Hami?’ City 435 Powder River PowderRiver-Rock Creek 9 present present
Idaho Power . .
GW Coliform (TCR) 00384|  Oxbow 75 Brownlee | Pine Creek and Snake River| present | present
; Reservoir Indian Creek
Village
GW Coliform (TCR) 00393 Hugittlygtfon, 560 Burnt River Lower Burnt River 3 present present
North Powder
GW Coliform (TCR) 00577 Water 490 Powder River North Powder River 10 present present
District
Western
GW Coliform (TCR) 01358 Fxggf 70 Powder River| Powder RiverBaldock Slough 1 present present
Company
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2.5.4 Groundwater Beneficial Use

A review of WRDrecords indicates that the major uses of groundwater in the Powder Basin are domestic water
supply, community water supply, and irrigation. There e some wells which are classified as being used for
livestock and industry.

In the Baker Valley between Baker City and North Powder, most wells range from 20 to 300 feet in depth, with a
few wells ranging up to 750 feet deep. Well yields were estinastadew gallons per minute (gpm) up to 2000

gpm.

In the Richland area near the confluence of the Powder and Snake Rivers, most wells are used as domestic water
supplies. They range from approximately 20 to 600 feet deep. Well yields were estin3ated @® gpm.

Aquifer types reported in the Powder Subbasin R¢pONPCC, 2004a)are shown irmable 2-11. Groundwater
guality status and trends are discusseSdation 5.0

Table 2-11: Aquifers of the Powder Subbasin (NWPCC, 2004a)

. . Percent of
Aquifer Square Miles Subbasin Rock Type
No Principal
0 Frincipa 695 40.6 N/A

Aquifer
Pac?flc !\Iorthv_vest 496 9.0 Unconsolidated sang
BasinFill Aquifers and gravel
Colgmbla Plateau 355 20.7 Basalt land other
aquifer System volcanic rocks
Miocene Basaltic Basalt and other

. 165 9.6 .
Rock Aquifers volcanic rocks
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3. Pollutant Sources

The following section describes major surface and goundwater plkdarces in the Powder Basin, divided by
point sources and nonpoint sources.

Point sources of water pollution eminate from a descr
sources generally require permits that regulate pollutant csatiens and discharge parameters such as location,
volume, and season. The point source section is divided by type of permit.

Non-point water pollution sources are the result of broad landscape activities that contribute to water pollution
through surfae water runoff or infiltration into groundwater. This section is divided into the following
subsections:

Urban/Rural Residential

Forestry

Agriculture

Recreational

Reservoirs and Diversions
Transportation

Invasive Plant Species

Mining

Landslides/Strear@hannel Stability

=4 =4 =8 =8 =8 -4 -4 -9 -9

3.1 Point Sources

National Pollutant Discharge Elimination System (NPDES)

The NPDES permit is a requirement of the Federal Water Pollution Control Act (Clean Water Act) and Oregon
law. DEQ has been given authority by the U.S. Envirortadd?rotection Agency (EPA) to issue these permits.
NPDES permits are required for "point source" discharges of pollutants to surface waters. The term "point source"
refers to a natural or humamnade conveyance such as pipes culverts, ditches, catch twaamsother type of

channel. NPDES permits are issued for wastewater discharges from sewage treatment plants, pulp and paper
mills, and other types of businesses. This also includes discharges to the storm sewer system or to drainage
ditches that eventilg reach surface waters. Certain industries and activities are also required ta\HITES

permits for stormwater runoffTable 3-1is a list of NPDES permits in the Powder Basin.

Table 3-1 NPDES Permits in the Powder Basin (2011)

DEQ.Water Quality Common Name Location Receiving Permit Type
File Number Stream
5324 Baker City WWTP Baker City Powder River Domestic
11355 E&E Mine Bourne Cracker Creek Industrial
36156 Halfway STP Halfway Pine Creek Domestic
40981 Huntington STP Huntington Burnt River Domestic
41299 Oxbow Power Plant Oxbow Snake River Industrial
61600 North Powder STP | North Powder Powder River Domestic

There are four domestic Wastewater Treatment Plants (WWTPs) discharging to surface waters of the Powder
Basin that are regulated by NPDES perr{iiiable 3-1). These four WWTPs are the most significant point
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sources of water pollution in the Powder Basimj are summarized in the following sections. There are also two
permitted industrial dischargers, but they are relatively minor pollutant sources.

Baker City

Baker City operates a wastewater treatment facility that serves its approximately 9,40@sresidettso receives
septage from the surrounding area. Wastewater is treated and dischargedyearto the Powder River in
accordance with NPDES Permit number 101632. The current permit expired on October 31, 2008, but is still in
effect due to thémely application for renewal.

The Baker City wastewater treatment facility was constructed in 1964. It currently consists of an influent lift
station and a Parshall flume and faall facultative lagoon system. The primary cell is approximately 70 acres,
and the three remaining celire approximately 10 acres each. Wind operated mixers were added to the ponds in
2001 to aid with sludge digestion.

The facility was designed for a monthly average dry weather flow of 2.0 million gallons per day (MGD).
According to the 2003 DEQ peitmeview repor{ DEQ, 2003) the monthly average effluent flow was
approximately 1.7 MGD during the 2002 calendar year with a monthly high of approximately 2.4 MGD in June
2002. The current permit has effluent standards for biological oxygen demand, (B@D3uspended solids

(TSS), pH, total residual chloring, colibacteria, BOD percent removal efficiency, TSS percent removal
efficiency, and thermal load.

Recent compliance history (20@D10) for the Baker City WWTP includes several violationparimit
monitoring requirements. A mutual agreement order (MAO) relating to the 2007 permit violations was signed in
April 2008. A warning letter for failing to collect required monitoring data was issued on July 23, 2010.

Review of temperature monitorimgat a fr om t he Cityodés Discharge Monitor.i
zone study{Baker City, 2002) indicates that the effluent temperature results in a measurable increase (0.25

degrees F or greater)}gtream during the warm summer montb&Q, 2003) The maximum weekly average of

daily maximum effluent temperature reported in the study was 81.8 degrees F. It is likely that temperature will be

an issue at this facility when the temperature TMDL is developed based on the current applicable temperatur

standard of 20 degrees C (68 degrees F) for this reach of the Powder River. In addition, the TMDL will very

likely include a total phosphorus waste load allocation for the facility if Baker City continues to discharge to the

Powder River during the créial period of MaySeptember. Baker City currently discharges all year.

OAR 34(6041-0615 (1) (c) requires that the effluent BOD concentration in mg/l, divided by the dilution factor
(ratio of receiving stream flow to effluent flow) shall not exceed ayeifless otherwise authorized by the

permit. With a discharge limit of BOD 45 mg/l in the Baker City permit, the river water to effluent dilution ratio
must be 45:1 or greater. The discharge from the City lagoons at a design flow of 2.0 milliondsm/lenqsials

3.1 cfs, which can be more than half the flow of the Powder River during low flow conditions. The Baker City
WWTP has been allowed to exceed this dilution limit due to the fact that it was constructed prior to the adoption
of the minimum dilutbn rule. The plant will be required to meet this rule when it is upgraded or exp@ed

2003)

City of Halfway

The City of Halfway operates a wastewater treatment facility located in Halfway, Oregon. Wastewater is treated
and discharged to Pinaé&&k during the months of November through May, and land applied during June through
September, in accordance with NPDES permit number 101795. The current permit expired on December 31,
2011, and a renewal application was received on July 1, 2011.

TheHalfway wastewater treatment facility was originally constructed in 11968, and is located approximately
1/2 mile east of the City, adjacent to Pine Creek. It serves a population of approximately 300 people. The facility
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consists of a gravity colldgoin system, an ipipe flow meter with a continuous flow recorder,-aedl lagoon
system, chlorine contact basin with a static mixer vault, and an effluent flow meter and recorder. The average dry
weather design flow is 0.116 MGEQ, 2007)

OnJune24 2004, DEQ authorized the use of the City of H a
irrigation season with conditions. The plan was eventually approved with addendums in 2006. It remains in

effect until the plan undergoes a public comment petigthg the permit renewal process, when any comments

received will be addressed. The current permit allows the City of Halfway to discharge treated effluent to Pine

Creek from November 1 through May 31. Limits are set for BOD, ES®i bacteria, pH, ad BOD percent

removal efficiency, and TSS percent removal efficiency. The November 2004 Temperature Management Plan

for the facility concluded that the treatment lagoons would be capable of meeting temperature standards with the
recent constructionohte r ec|l ai med water system in combination wi
A review of DMRs for the2CDEQ pér iHial f wayi ewpoepedt iinr
temperature reached 2aC@E&ENdiumu m t0 ditopde rMHGIBh € sobuggest s t
the site is capable of @é&anPineCreebHEQe20Q7e Poferial mperatere st an d «
impacts will be examined during TMDL development.

Effluent limits for BOD, TSS, and pkere exceeded in 2005 and 2006, resulting in the development of a
compliance schedule in a MAO which was issued May 1, 2007. In addition, the TMDL will very likely include
seasonal a total phosphorus waste load allocation for the facility which must théhaeCity of Halfway

continues to discharge during the critical period of Nsa&ptember. The City of Halfway currently discharges
during the months of November through May.

The City of Halfway is working with DEQ under the 2007 MAO to develop plangpgrade the facility so that
they can meet permit requirements and address flooding issues which have plagued the facility in recent years.
The City is having difficulty finding adequate funding for the project, and is working to find any availakte gran

City of North Powder

The City of North Powder operates a wastewater treatment facility located along the North Powder River
northeast of the city. Wastewater is treated in a facultative lagoon system and piped approximately ¥z mile east to
the PowdeRiver for discharge during the months of November through May. Treated effluent is used to irrigate
nearby fields during June through October. The treatment facility is authorized to operate under NPDES permit
number 10229. The current permit expired\ealy 31, 2006, but is still in effect due to the timely application for
renewal.

The North Powder wastewater treatment facility was originally constructed in 1971. It consisted of a gravity
collection system, a Parshall influent flume and flow recotder lagoon cells of approximately 2.4 acres,
chlorination facilities including a 3thch diameter contact pipe, effluenhwetch weir, and an outfall pipe that
historically discharged to the North Powder River at approximately river mile (RM) 0.5. @rsgavnonthly
design flow for the original facility was 0.050 MGD. During 1999, the average monthly effluent flow from the
facility was approximately 0.125 MGD, which is 2.5 times the flow level used in the d&digp, 2000)

On October 30, 2000, DEQ received a wastewater system study from the City of North Powder. The study
proposed the addition of floating aspirating aerators to the primary cell, dechlorination system, reclaimed water
irrigation system, and a new outfall pifo the Powder River at approximately RM 81.75. These modifications
increased the approved design average wet weather flow to 0.137 MGD. Reclaimed water irrigation was
proposed for June 1 through October 1, with discharge to the Powder River theéhestezr. The permit issued

in 2001 included these modifications and required that the discharge to the North Powder River terminate by
November 1, 2002. Discharge to the Powder River was authorized after that date during the months of November
T May. Effluent limits were set for BOD, TS&. colibacteria, pH, BOD percent removal efficiency, TSS

percent removal efficiency, and total chlorine residual. The permit also stated that an evaluation demonstrated
that the discharge will not cause a measuraoieease in stream temperature. Compliance with the NPDES
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permit was deemed to satisfy the requirement for developing and implementing a surface water temperature
management plan. It is possible that temperature will be an issue at this facility wheathgp e r at ur e T MDL
devel oped based on the curr2@E Faprphls reach df theePowderRpes.r at ur e
In addition, the TMDL will very likely include a total phosphorus waste load allocation for the facility if the City

of North Powder continues to discharge during the critical period of 8&4gtember. North Powder currently

discharges during the months of November through May.

Despite efforts to improve the facility in 2001, the City of North Powder has continued tordatve meeting

the requirements of the NPDES permit. On August 12, 2010, DEQ issued a Warning Letter to the City of North
Powder instructing the City to submit a written proposal and schedule to bring the North Powder WWTP into
compliance with the termand conditions of the NPDES permit. The warning letter listed violations of the daily

pH limit, as well as BOD and TSS limits which occurred between February 2009 and June 2010. On December
22, 2010 the Environmental Quality Commission signed a MAO thalCity of North Powder which recognizes

that the City will continue to violate the conditions of the permit until the planned upgrades to the treatment plant
are completed. The MAO requires the City of North Powder to submit to a suitable Wastewatiercht Plant

Study to attain compliance with NPDES permit requirements, and to complete construction of the treatment plant
upgrades.

City of Huntington

The City of Huntington owns and operates a secondary wastewater treatment facility that is ppratéchately

%4 mile east of the City, adjacent to the Burnt River. The treatment plant discharges treated efflwenhyear

the Burnt River at RM 2.0 in accordance with NPDES Permit Number 101726. The permit expired August 31,
2004, but is still ireffect due to a timely application for renewal.

The City of Huntington wastewater facilities were originally constructed in 1966. The existing treatment facilities
consist of a Zell lagoon system with an aeration cell, stabilization cell, and pogjstell, lift station, raw

sewage grinder, influent Parshall flume with continuous flow recorder, chlorination (polishing cell), and effluent
Parshall flume with flow recorder. The average dry weather design flow is 0.095 MGD and the peak design flow
is 0.77 MGD(DEQ, 1999)

The NPDES Permit includes discharge limits for BOD, TBS:0li bacteria, and pH. The permit also included
requirements for a mixing zone study and temperature management plan which were submitted to DEQ on

September 3,2002. Resub f rom t he study indicated that both the

t e mp er a t8ulrdarsg Joly 2002. The study concluded that summer temperatures were high in the Burnt

River and effluent, and that elimination of efflueradi har ges i s not | i kely to i mpro
downstlirteains | i kely that temperature will be an issue
devel oped based on the curr2@e Faprphls reachfithe Burnt Riverp er at ur e
In addition, the TMDL will very likely include a total phosphorus waste load allocation for the facility if

Huntington continues to discharge during the critical period of-Bkgytember. The City of Huntington currently

discharges afear.

General Permits

A "general permit" is used to cover a category of similar discharges, rather than a spedifieQ@iteay issue a

general permit when there are several minor sources or activities involved in similar operations that may be
adequatly regulated with a standard set of conditions. A general NPDES permit is issued once and expires within
five years. Any facility that qualifies for a general permit may be "assigned" to the permit during tlyaigive

period. The fee for a general permsitower than an individual permit because the cost of developing a general
permit may be spread over multiple facilities. In addition, these permits usually require less oversight by DEQ.
DEQ currently utilizes 29 different NPDES and WPCF general petinit regulate such discharges as boiler
blowdown, norcontact cooling water, wash water from vehicle and equipment cleaning, seafood processing,
petroleum hydrocarbon cleanups, small domestic onsite sewage systems, etc. General permits cannot be modified
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and will only be issued to facilities that are able to meet the requirements set forth in the desiredlpbteng-
2is a list of the 10 General Permits in the Powder Basin.

Table 3-2. General Permits in the Powder Basin (2011).

DEQ Water Quality . Receiving Permit
File Number Common Name Location Stream Type
102507 Ash Grove Cement Compa| Durkee Burnt River Stczrlrgl\&v)ater
102507 Ash Grove Cement Compa| Durkee Burnt River Sto(rlrgév)ater
108030 Ash Grove Ceme”“me Lime Burnt River | Stormwater
Plant Site
108108 Granite Construction Co.| Baker City | Powder Rivel Industrial
. North . .
110232 Harney Rock and Paving Powder Rive| Industrial
Powder
118467 ODOT-Pleasant Valley | Baker | g, i piver | Industrial
Quarry County
118890 ODOT-Baker City Baker City | Powder Rivel Industrial
Maintenancd-acility
109365 Iron Dyke Project Oxbow | Snake River| Stormwater
109278 Britt Corporation Baker City | Powder Rive| Industrial
104511 Triple C RediMix, Inc. Baker City | Powder Rivel Industrial

Water Pollution Control Facilities (WPCF)

The WPCF permit is a state requirement for the discharge of wastewater to the ground; discharge to surface water
is not allowed, therefore the risk of surfacewater pollution is low. WPCF permits are issued for land irrigation of
wastewatg wastewater lagoons, onsite sewage disposal systemsndedyround injection control systee.,

dry wells, sumps, etc.). The primary purpose of a WPCF permit is to prevent discharges to surface waters and to
protect groundwater from contaminatidrhis permit is also used to prevent nuisance conditions such as odors

and mosquitoes.

An "individual permit" is sitespecific; it is developed to address discharges from a specific facility. An individual
permit is more expensive than a general permiabee it takes more time to develop, and more review and
inspection by DEQ is required to assure that the permitted facility is in compliance with its permit. Individual
permits are usually issued for a period of five years. DEQ currently has over 8iiie$acideMNPDES and
WPCFindividual permits.

Approximately 70% of these permits are for the treatment and disposal of sewage. Individual permits often
require more frequent miaring by the permittee to assure that permit limitations are being met, as well as
monitoring for a greater variety of pollutants. "Domestic" permits are issued to sewage and wastewater treatment
plants, as well as other systems designed to treat wadsteaWwat is primarily composed of human sewagable

3-3is a list of WPCF permits in the Powder Basin.

Table 3-3. WPCF Permits in the Powder Basin (2011)

DEQ Water Quality File Common Name | Location | Watershed Permit
Number Type
5450 Sumpter RR Park| Sumpter |Cracker Cree| Domestic
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114814 John Holcomb Park Richland | Powder Rivel Domestic
112743 Cornucopia Lodge| Halfway Pine Creek | Domestic
36005 Haines STP Haines Rock Creek| Domestic
111911 Oxbow Village Oxbow | Snake River| Domestic
105305 Hells C;:r)l/(orR.V. Pine Pine Creek | Domestic
ODOT Baker
109353 Valley Safety Rest| Baker City | Powder Rivef Domestic
Area
111553 OPRDFarewell Ben Huntington | Snake River| Domestic
State Park
75135 Richland STP Richland | Powder Rivel Domestic
109365 Iron DykeProject Oxbow Snake River| Industrial
103793 Sumpter STP Sumpter |Cracker Cree| Domestic
91445 Unity STP Unity Burnt River | Domestic
106196 USBLM-Oregon Tral g, o\ City | Powder Rivel Domestic

Interpretive Center

3.2 Nonpoint Sources
Nonpoint sourcgollution is generally associated with spatially disperse-lesedactivities such as urban and

rural development, agriculture, forestry and transportation. Sometimes it is difficult to identify specific sources of
nonpoint source pollution as they arekid to land use and management practices.

Examples of nonpoint source pollution include nutrients, bacteria, sediments, pesticides and other toxics
generated from some agriculture and forestry land management practices, urban and rural areas, leaking
undeground storage tanks, improperly operating septic systems, sediment runoff from construction sites, stream
channel alteration, streambank erosion, and damage to wetland and riparian areas, polluted runoff from
transportation systems, and other sources.

There are many, varied, nonpoint sources of pollution in the Powder Basin. Major nonpoint sources include:

=8 =4 =8 =8 =8 =8 -4 -9

Urban/rural development management practices (including stormwater and construction)
Forestry practices

Agricultural practices

Recreation activies

Reservoirs and diversions
Transportation corridors

Invasive species

Mining activities (legacy and current)
Water withdrawals

The occurrence and input of each of these sources varies throughout the basin relative to the distribution of land
use ad management practices in place in each of the subbdsbke 3-4 shows the breallown of broad land
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use categories within the whole basin and within each of the subbasins. This information is discussed further in
the rest of this section on nonpoiousces of pollution.

3.2.1 Urban/Rural Residential

Urban/suburban landse totals less than 1% of the Powder Basin, however urban pollution sources can have a
significant local impact on water quality. The largest portion of developed land is withén 8ak. Potential
impacts from urban/suburban management practices are listedhle 3-4.

Table 3-4: Potential Sources of Pollution from Urban/Suburban Practices

Pollutant Source Resulting Water Pollutant Loads

Construction Sites Increased sedimetdads from improperly maintained construction sites

Increased nutrient load in highly bioavailable form from failing septic
Failing Septic Systems | systems
Increased bacterial levels from failing septic systems

Increases loadingf petroleum products, metals and road/home/ lawn ca|
chemicals transported to ground and surface waters in storm events,
improper application and overwatering

Auto and Yard
Chemicals

Increased sediment from roadways and other impervious surfaces
Increasedsedimerbound nutrients from runoff and construction
Altered hydrographs and lortgrm storage from increased impervious
surfaces

Stormwater Runoff

Construction Sites

Improper construction site erosion and sediment control practices can cause loss of topsail, increased
susceptibility of erosion prone areas, elevated sediment and nutrient loads to nearby water bodies, and impaired
water quality. Runoff from construction sites can be a substantial contributor of sediment in urban areas under
development. Sedimefdadingrates from construction sites are 5 to 500 times greater than those from
undeveloped lan(EPA, 1977)

Erosion control consists of practices that are designed to intercept precipitation and prevent soil particles from
moving. Products designed for thise include straw, mulch, ground covers, fiber blankets, Fseleding, etc.
Sediment control consists of practices that are designed to capture soil particles after they have been dislodged
and have begun to be carried away from leaving the site. Rsatlegigned for this include silt fences, straw bale
check dams, sedimentation ponds, etc.

Septic Systems

Over 30 percent of Oregonians currently treat their wastewater through the use of onsite septic systems, primarily
residential systems. DEQ regulaths siting, design, installation, and ongoing operation and maintenance of

onsite septic systems. DEQ administers the Onsite septic Program in the Baker County, Union County, and
Wallowa County portions of the Powder Basin. Malheur County adminiseeggadigram in its own borders,

including the portion in the Powder Basin. In addition, DEQ certifies and licenses installers, pumpers, and
maintenance providers, and reviews and approves products such as septic tanks, alternative treatment
technologies, ahalternative drainfield products.

DEQ does not currently require existing system inspections to evaluate ongoing onsite system function. Without

careful maintenance, septic systems can fail prematurely resulting in polluted streams and groundwater.
Treatment failure can also occur when the system components reach the end of their lifetime and begin to
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degrade. For instance, met al septic tanks installed
properly. Through time soils can beoeiess effective at treating wastewater and this is why repair areas are
identified, if possible, during the siting of new systems. Many landowners do not realize the value of these repair
areas and conduct incompatible activities in these areas, shatliditsg structures or livestock confinement

areas.

There are no areas of elevated nutrient concentrations or bacteria in groundwater identified in the Powder Basin
that can be attributed to failing septic systems. However, DEQit®frogram stafhave identified areas where
an elevated water table often makes it difficult to approve septic standard systems:

1 Valley floor east of Baker City, on the east side-8#] over to the foothills of Flagstaff (wher86 goes

to Richland). Areas of high groundwater extend north to about the ODOT rest area, which is about 10
miles north of Baker City.There are alsareas of high groundwater all along the west sideSdf, Inorth

of Baker City.

Most of the Pine Creek Valley near Halfway, including Pinetown.

Areas of the Bowen Valley, along the Powder River (between Baker City and Sumpter).

Areas around Richland.

Areas around North Powder.

= =4 =4 =9

Stormwater Runoff

Stormwater is rain and snow melt that runs off impervious surfaces such as rooftops, streets and parking lots,
often carrying substantial loads of oil, fertilizers, pesticides, soil, trash, and biatersaninal waste directly

into streams and rivers. Stormwater runoff from large impervious surfaces increases the peak flow of runoff,
which can result in sedimentation, streambed scouring and loss of habitat. Untreated stormwater is not safe for
people to drinkis often toxic to aquatic organisms, and can trigger toxic algal blooms. Landuse alterations to the
watershed leading to problems with stormwater runoff, include building high density structures and clearing away
vegetation.

Baker City has the largearban area and presumably the largest stormwater system in the basin. The Baker
stormwater collection system employs many sumps or dry wells which may be classified as underground injection
control (UIC) systems that are subject to DEQ rules. Thei€ityrking to bring these systems into compliance.

The Baker City UICs are discussed furtheBaction

6.9.

Baker City and the Baker Valley Soil and Water Conservation District (SWCD) have compisteshim and

riparian and bank stabilization projeatlong the Powder River in Baker City in recent years. The improved
riparian conditions will help address urban stormwater issues. These projects, combined with a minimum water
flow from Phillips Reservoir, have improved stream function and made #rearifocal point for parks and a
riverbank walkway.

3.2.2 Forestry

There are approximately 740,400 acres of forest land in the Powder Basin, which is about 33% of the total land
area. Approximately 580,900 acres is publically owned and mostly urederahagement of the Wallowa

Whitman National Forest, and 159,500 acres is privately o{redale 2-1). Management of forests and grazing

in forested areas has a strong impact on water quality. Forest condition impacts the quantity and quality of water
that returns to streams in a watershed, as well as the amount of erosion. Riparian zone management is particulary
critical to water quality conditions. Healthy riparian vegetation shades streams and allows for better width/depth
ratios, flood plain conneicins, bank storage of ground water, and reduced levels of bacteria, nutrients and

sediment.

The Natural Resources Conservation Service (NRCS) Hydrologic Unit Profile r@gB@S, 2006)for the
Powder, Burnt and Brownlee subbasins identified the follgiamestry resource issues and concerns:
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Approximately 75% of the forestland in the Powder Basin is grazed by livestock.

About 1030 percent of the private forestland in the three subbasins is managed by private industrial
owners, who generally comply witState Forest Practice Act requirements, which include riparian
buffers.

Private norndustrial forestland commonly is associated with grazed woodland; it is not managed
primarily for timber production. Forest Practices Act protections of streams dappbt to these
activities.

Private and public forests are subject to damage from insects and disease, overstocking, and fuel buildup.
Thinning is needed to increase productivity and reduce the risk of catastrophic fire, and protect
watersheds.

Loss of rparian vegetation contributes to the warming and nutrient loading of streams.

High cost, unreliable markets, and inadequate incentive programs, as well as declining public agency
budgets limit forestland management activitfester NRCS, 2006)

The U.S. Forest Service Pacific Northwest Research Station documented vegetation changes in high altitude areas
(above 5,000 feet elevation) of the Powder Basin and vidiBkgvlin, et al., 2001y comparing historic photos

taken before 1925 to thosekéa as recently as 1999. This study documented the following major landscape
changes that have the potential to impact watershed function and water quality:

1.

w

4.

5.

The expansion of subalpine fir into mountain grasslands (increased interception and transpiration
potentially reducing stream flows)

The invasion of moist and wet meadows by several tree species (reduced water storage through loss of
wetlands)

Loss of whitebark pine from subalpine habitats (reduced biodiversity)

Continued soil erosion stemming froimdstock grazing long since discontinued (increased sediment
loads in streams)

A high rate of landslides (increased sediment loads in streams)

The most important factor contributing to the changes in woody vegetation has been a reduction in fire frequency.
Fires that occurred before 1925 were nine times more freguent than those that occurred at the erft of the 20

century (Skovlin, et al., 2001, emphasis added)

Figures 31 and 32 document the dramatic changes in vegetation species, distributionregiy dethe vicinity
of the BaisleyElkhorn Mine, which is located along the Elkhorn Ridge, west of Baker City.
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Figure 3-1. Baisley-Elkhorn Mine, Around 1898

(Looking northwest) The town, which extended to the timbered ridge, included homes for more than a dozen
families and several boarding houses for many single miners. The town site shows considerable disturbance of a
rather open Douglas-fir forest and a heavy residual stand of mountain big sagebrush. Hunt Mountain (8,630 feet)
in the background is almost devoid of trees. (Skovlin, et al., 2001)

Figure 3-2: Baisley-Elkhorn Mine, 1997.

Hunt Mountain has become strikingly covered in forest, especially at the lower reaches. The mine tailings,
considerably larger than 95 years earlier, make an excellent reference point for the original town and mine
buildings. Charred stumps and logs attest to the hot fire that destroyed much of the town. The forest that
reinvaded the town site is composed of Douglas-fir and lesser amounts of subalpine fir with mountain big sage
and elk sedge throughout the understory. A scattering of young whitebark pine has succumbed. Douglas-fir bark
beetle activity is evident in several patches on the far slope. (Skovlin, et al., 2001)

3.2.3 Agriculture
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Agriculture can impacwater quality through increased erosion caused by some irrigation practices, loss of
riparian vegetation, channelization of streams, and other disturbances. Loading of nutrients, bacteria, sediment,
and increased stream temperatures often result frone tbesditions. This section describes agricultural
conditions and practices that impact water quality in the Powder Basin. It is divided into subsections dealing with
rangeland, irrigated lands, pasture and hay, grain and row crops, and confined aadiva) fgperations
(CAFOs).

Rangeland
Rangeland makes up approximately 47% of the land cover in the Powder Basin and totals over one
million acres(NRCS, 2006) There are three distinct types of rangeland in the Powder Basin:

1. Low elevationsagebrustgrassherbaceous rangelands below timberline.
2. Rangeland under trees and as openings within timberlands.
3. High elevation subalpine and alpine rangelands.

Resource concerns associated with these rangelands that were identified by NRCS include:
f Junper encroachment and invasive weeds reduce the health and vigor of range grasses and forbs.
1 Juniper also increases evapotranspiration, reducing the availability of water for range grasses and
reducing downstream subsurface discharge to the river.
1 Rangelandan become infested with noxious weeds, annual grasses, and shrubs as a result of inadequate
forage and grazing management.
1 Loss of riparian vegetation contributes to the warming and nutdading of streams.

Irrigated Lands
Irrigated agricultural lath makes up approximately 7.5 % of the Powder basin and totals 166,50(\NRRGSS,
2006) A breakdown of the amount and types of irrigated land in each subbasin is providtki-5.
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Table 3-5. Irrigated Land in the Powder, Burnt and Brownlee Subbasins, NRCS, 2006

Type of Land

% of

Irrigated
Lands

Total Irrigated
Lands

Type of Land

132,000 ‘

% of
Irrigated
Lands

Powder Subbasin Cultivated Cropland 21,700 16% 2%
Irrigated Lands Uncultivated

(1997 NRI Estimates for Cropland 48,000 36% %
Non-Federal Lands Only) Pastureland 62,300 47% 6%

Total Irrigated

Burnt S(;Jbba(Sjin Cultivated Cropland 600 3% 0%
Irrigated Lands .

Uncultivated
(1997 NRI2 Estimates for Cropland 13,600 79% 2%
Non-Federal Lands) P

Pastureland 3,100 18% 0%

Lands
% of
Type of Land Irrigated
Lands
Brownlge Sugbasin Cultivated Cropland 4,700 27% 1%
Irrigated Lands :
Uncultivated
(1997 NRI” Estimates for Cropland 2,900 17% <1%
Non-Federal Lands Only) P
Pastureland 9,600 56% 2%
Total Irrigated 17200 ‘ 100% 4%

Lands

Resource concerns associated with each type of irrigated cropland which were idbgtifieel NRCS are
presented below:

Pasture/Hay

{1 Better irrigation water management is practiced in areas used for alfalfa than in areas of pasture.

1 In some areas of pasture, a lack of proper grazing management has lead to its poor condition.

1 Areas of pasturecommonly are adjacent to streams, which can contribute to streambank erosion,
sedimentation, nutrient and bacteria loading, and elevated temperatures as a result of loss of riparian
vegetation.

Grain and Row Crops

Most grain is produced in rotation wittther crops (potatoes, corn, alfalfa, etc.)

Irrigation-induced erosion may occur on fields used for crops such as potatoes or corn.
Surfaceirrigated areas of grain are also prone to irrigatimuced erosion.

Water management is always a concern wiilgated crops, but irrigation water management is better in
areas used for row crops than it is in areas used as pasture.

f

il

f

f
The Oregon Department of Agriculture (ODA) is responsible for regulating agricultural activities on private lands
that affect water gglity. ODA use®gricultural Water Quality Management Area PladgWQMAP) and
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associated rules to protect water quality and implement TMDLs throughout the state. AQWQMAPSs are reviewed
on a 24 year schedule. The AQWQMAP documents are available at:
http://oregon.gov/ODA/NRD/water_agplans.shtml

The AgWQMAP for the Powder/Brownlee Subbasins was adopted in 2003. Biennial reviews were conducted in
2007, 2009, and 2011. The goal of the plan retluce identified water quality limitations on agricultural and
rural lands if it is economically and technically feasible. Water quality objectives include:

1 Stream bank erosion remains within expected levels.
1 Maintain or improve the ability of ripariaregetation to function within the capabilities of the site.
T Continue and expand the current Baker SWCDG6s moni

The Burnt River Subbasin AQWQMP was adopted in 2003, and has been reviewed in 2006, 2008 and 2010. The
water quality objectivesf the Area Plan include:

1 Stream bank erosion remains within expected levels.

1 Maintain or improve the ability of riparian vegetation to function within the capabilities of the site.

1 Continue and expand, if necessary, the current monitoring programiasaurtl the Burnt River
Temperature Study.

Confined Animal Feeding Operations

The ODA currently regulates 16 facilities in the Powder Basin under its CAFO program. A search of the ODA
enforcement program database which has records going back to 19&@temthat a total of nine Notices of
Noncompliance (NONSs) were issued to facilities in the Powder Basin between 2004 and 2009. All of the NONs
were for record keeping and/or reporting violations and did not include water quality violations. Fifteen of t
permitted CAFOs were inspected in 2011. All were found to be in compliance with permit conditions, which
include prohibitions on discharges to surface water.

3.2.4 Recreational

A variety of recreational opportunities are available within the Powder Basin including boating, fishing, camping,
hiking and other activities. Watbased recreational activities peak in the season between Memorial Day and
Labor Day, when the rivers aungilized by boaters, swimmers, campers and fishermen. Wiaeicampgrounds
throughout the basin are heavily utilized during the summer season.

Potential impacts from recreational uses are varied, ranging from increased erosion potential caused by
irresponsible forest road and-offad vehicle use, to direct contamination of surface water by personal water craft

or accidental fuel spills. Pollutants of concern generated by recreational use of the watershed include (but are not
limited to) hydrocarbonfom outboard motors, organic material from fish cleaning, potential bacterial
contamination from human waste (improper sanitary disposal) and addition of nutrients, grease and oils from
parking lot runoff at camp grounds and boat ramps/developed pus@timents are also contributed by erosion

of banks around popular beach areas and camping sites, and heavy use of forested roads, particularly during the
wet season.

Concentrated recreational use, commonly associated with campgrounds or day use i¥&sthd in the loss or
some reduction in riparian vegetation and stream bank stability. Dispersed camping and recreation in localized
areas also has contributed to loss of riparian vegetation and trampling and compaction of streamside soils.

3.2.5 Reservoirs and Diversions

There are multiple irrigation districts operating irrigation systems within the Powder (Basition 2.5.2)
Below are some activities that could lead to water pollution including warmer stream temperatures:
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9 Diversion dams are used divert water from a stream to an irrigation ditch or canal. Diversion dams
affect stream temperature by dewatering the downstream reach of the river. Reductions in stream flow in
a natural channel slow the movement of water and generally increasadbat of time the water is
exposed to solar radiation. Stream temperatures downstream of diversion dams can be substantially
warmer than those above.

1 Canals and other unpiped water conveyance systems generally are open ditches. These ditches are
usualy unshaded and increase the surface area of water exposed to solar radiation. Where canal waters
are allowed to mix with natural stream flows, such as at diversion dams and at places where natural
stream channels are used to convey irrigation watentmstoeam users, stream temperatures can
increase. In addition, irrigation return flows will runoff of fields or pastures after irrigation. The return
flows often contain increased levels of sediment, nutrients and bacteria which may end up in a stream or
the irrigation ditch to be used by the next water right holder. In the Powder Basin, irrigation water often
infiltrates into the ground and may return to streams as groundwater.

1 Operational spills are places in the irrigation delivery system wheresetnased irrigation water in the
canals is discharged back into a downslope canal, a lateral stream, or a natural stream channel without
being delivered to or used on an individual field. These waters may be picked up by the next water right
holder. Thepwhen the water is returned, it can increase stream temperatures.

Dams and reservoirs may contribute to stream warming in the following ways:

Increased waterbody surface area

The reservoir water behind the dam increases the surface area of water exgotadradiation and may delay

the movement of water through the river system. Throughout the summer months reservoirs store solar radiation
as heat in the warm surface waters pooled behind the dam. These reservoirs may become thermally stratified in
late summer. Accumulated heat is discharged with the stored water from each reservoir into downstream river
reaches during annual draw down, which occurs in early summer and continues into late fall. Deep stratified
reservoirs can also release coolerawauring some periods in the summer.

Daily diel change

Dams can also dampen the daily diel temperature pattern contributing to downstream temperature increases. This
is caused by the warmer daily minimum temperatures contributing to increased daihumaemperatures 12

hours travel time downstream (DEQ 2006; Khangaonkar and Yang 2008).

Flow reductions

Another source of stream temperature increase is caused by extreme reductions in flow when the reservoirs are
storing water during the ndrrigation season (roughly October to May). The downstream flow is severely
reduced, decreasing assimilative capacity and contributing to downstream temperature increases. This can be of
particular concern during in late spring.

Vegetation change from modified flood magnitude and frequency

Dams and diversions alter the natural hydrograph (flow pattern) and typically reduce the frequency and magnitude
of flood flows thereby reducing the extent of floodplain inundation and potentially lowering the water table

(Naimen et al 2005) These changes interrupt the natural hydrochory of woody veget@tiod and Mahoney

1995, Anderssoret al 2000, Merritt and Cooper 2000, Beauchamp and Stromberg 20Q7Hydrochory is the

process of dispersal of reproductive propagudeeds or branch fragments) by wetditsson and Berggren

2000)

In arid regions, woody vegetation such as willows and cottonwoods rely on periodic flooding to transport
branches and seeds to new locations. Dams reduce the amount of propaguls tradmposteeam. The altered
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hydrograph affects the narrow window and specific conditions needed for successful colonization during those
periods. Flooding exposes new bank material, moistens the soil and stabilizes watéraginteess needed for
rootingof branch fragments and seed germinaflasle 1989; Hughes 1990; Stromberg et al 1991fhis

process is further described in the USDA Plant Guide for coyote wiit@vens et al 2005)

As described previously, dam management can dramatically reduce the downstream frequency and magnitude of
flood flows that would typically occur during the winter and spring months. Documentation of similar changes at
other systems has demonstrated tls&rithution of riparian vegetation has been altered and often re¢Roed

and Mahoney 1995, Merritt and Cooper 2000, Beauchamp and Stromberg 200&)ntributing to the invasion

of upland species laterally over the floodplain. Changes in flow managemgbemacessary for riparian
restoration(Richter and Richter 2000, Rood and Mahoney 2000, Rood et al 2003

3.2.6 Transportation

Roads, drives and parking lots are large rupofiducing areas in the urban environment. This runoff is often
contaminatedvith sediment, litter, petroleum, and with toxic metals from motor vehicles. Water carrying these
contaminants is washed off into drains and directly into nearby watercourses. As most surface water drains are
connected directly to watercourses and not gevigeatment facilities, spillage of chemicals will tend to be

washed into streams and rivers.

Transportation in the Powder Basin includes federal, state, county and local roadways and streets, and railroads.
Highways and railways follow along streandaiver channels throughout the Basin. A railway parallels the

lower Burnt River for approximately 10 miles. These highways and railways constrain the natural meanders of
the river and affect riparian and aquatic habitat. In addition, culverts instaligblutary stream crossings form
barriers to upstream fish migration in many areas.

Development of the transportation network in the basin also has negative impacts on the watershed and water
guality. Road construction commonly occurred in streartobw and frequently resulted in the loss of riparian
vegetation, changes in the channel configuration, filling of the stream channel, and constriction of flow at bridge
sites. Road corridors frequently are a source of erosion that culminates in tunbélggdimentation in adjacent

streams. This can be a significant problem when the road is located in close proximity to the stream. Road
surfaces have also reduced natural infiltration of water into the soil, which is important for groundwater and
springrecharge. Roads have acted to divert and concentrate surface water flow, which can exacerbate erosion and
stream sedimentation problems. Maintenance of roads and railways often involves weed treatments with
herbicides along rightf-ways. When roads drrailways are located along rivers and streams, herbicide drift,
overspray and improper application can result in contamination of surface waters.

Potential Sources of Pollution from Transportation Corridors

Pollutant Resulting Status of Pollutant Loads

Source
Roadways/ 1 Increased sediment from improperly maintained construction
Railways practices.

1 Increased petrolewinased products and automotive/railroad

chemicals from storm event runnoff and transportation spills.

Lack of channel complexitirom constrained stream movement

Potential for herbicide contamination in waters from rghtvay

weed spraying.

1 Leaching of chemical preservatives from track and improperly
disposed waste ties.

= =
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The WallowaWhitman National Forest contains a road netwaf over 6,000 miles, and is likely the largest road
network in the Powder Basin. The USFS has been working on a revised Travel Management Plan for the Forest
for several years. The February 2012 travel management decision was withdrawn in Aprmi@€ie ublic
consultation process has resumed.

The proposed alternative of the plan called for reducing the number of roads open to travel, and to eliminate off
road vehicle travel. One of the goals of this proposal was to protect water qualitye§ishipdrian habitat and

soils. Reducing the number of designated travel routes and stream crossings is intended to reduce sediment
delivery to streams. Roads that are eliminated from floodplain areas will allow regeneration of riparian
vegetation.

3.2.7 Invasive Plant Species

Invasive plant species are a concern throughout the Powder Basin. Many low elevation rangelands have had
significant alteration of plant communities due to invasion bymative plants. The most intense species

invasions ar@resent in the lower elevation rangelands adjacent to the Snake River especially in the vicinity of
Brownlee Reservoir. Some areas in the vicinity of Huntington have plant communities which are approximately
90% nonnative fFigure 3-3). Common invasivepecies in this area include bulbous bluegrass, whitetop,

cheatgrass, medusahead rye, mustard, and burr buttercup. These plant community changes are believed to have
increased the frequency and intensity of wildfires as well as increasing the levelsiaf artd the sedimentation

of streamgTim Bliss, per. Comm., 2011a)

Figure 3-3. Upper Benson Creek watershed near Huntington, private and BLM lands dominated by the
invasive species, bulbous bluegrass and whitetop, May 2010. (Powder Basin Watershed Council, 2010).
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3.2.8 Mining

Approximately thredourths of the gold produced in Oregon has come from deposits in the Blue Mountains of
Northeast Oregon. This gold mining area is approximately 50 miles-smuth and 100 miles easest,

extending fom John Day to the Snake River. The major mining areas are located in Grant and Baker Counties
with some mining in adjacent Malheur and Union Cour(@soks, 1968)

During the 1850s small groups of prospectors found placer gold deposits in stredmigrdneeBurnt and John
Day River valleys. In 1861, Henry Griffin, along with other prospectors from Portland, found gold in what
became known as Griffin Gulch, a few miles south of predaptBaker City. In early 1862, a large mining
settlement name8luburn was established nearby. By the end of 1862, Auburn had approximateis 5000
residents. A similar camp also sprang up in predaptCanyon City near the John Day River in Grant County
(Brooks, 1968)

Miners spread out from Auburn and Cany@ity in all directions, exploiting numerous placer deposits in the

region. Supplies were hauled into the area from The Dalles. Water for working the placer gravel deposits was
scarce in some areas so large ditches were constructed to carry water tdhbekuburn Ditch was completed

in 1863, Rye Valley Ditch in 1864, and the Sparta and Eldorado Ditches in 1873. The Sparta ditch was later used
for irrigation and the Auburn Ditch was used as part of the water supply system for Bak@rQilys, 1968)

Placer mining and ditch construction caused significant changes to stream hydrology and riparian vegetation that
still has effects to this day.

The placer gold mining period was followed by underground mining of lode deposits as mining technology
improved and transportation of heavy equipment became possible. Major lode deposits were exploited in the
vicinity of Sumpter in the Upper Powder River watershed and Cornucopia in the Pine Creek watershed above
Hal f way. Sumpt er 6s | pedreof 1806D08rafter thpe SanipterdRailcbadiwasn g t h e
constructed. The boom was shlored, by 1916 most of the lode mines in the Elkhorn Mountains near Sumpter
were being shut down. Production the Cornucopia Mines near Halfway lasted until 1941, wheh the U
Government shut down many mines across the country to save on labor and materials during World War |l
(Brooks, 1968) Most of the lode mines in the region have been abandoned since that time. However, recent
high gold prices have sparked renewedrggtin gold mining.

Historic gold lode mining has caused significant impacts to watersheds in the Powder Basin. Many trees were
harvested to supply the mines and towns with building materials and fuel, mill tailings were discharged to
streams, and streachannels were altered. A discussion of investigations of mielated metals contamination

of streams in the upper Powder River Basin is includ&kttion 4.3.9f this report.

Largescale exploitation of placer gold deposits in stream gravel imisteontinued well into the 3Gentury

with the use of dredge machinery. The first successful-srgke bucket line dredge in Eastern Oregon began
operation in the Sumpter Valley in 1913. Other bucket line and drag line dredges were operatedvidéne

Basin on the Burnt River near Whitney and Clarks Creek and Burnt River near Bridgeport. Similar dredges were
also operated in the John Day ba®nooks, 1968)

The Sumpter Valley dredge area was by far the largest operation in the region.n®oexgirred on

approximately 2,000 acres between 1913 and {Bigdire 3-4). Dredging involved excavation of the valley
sediments, separation by size of material, and washing of finer sands and gravels to recover gold. The valley
sediments were left imverted piles, with the fine soil materials at the bottom and coarse materials (boulders and
cobbles and gravel) on top. The dredge worked its way back and forth across the valley leaving alternating
channels filled with groundwater and windrows of dretigeterial{Figure 3-5). Smaller scale placer mines

and suction dredge operations are still in operation in the Sumpter area as well as other areas of the Burnt and
John Day watersheds.
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Oregon Watershed Enhancement Board (OWEB) technical assistansevieredused by the Powder Basin
Watershed Council to contract a Light Detection and Ranging (LIDAR) flight over the Sumpter Valley dredge
tailings (~2,000 acres). LIDAR is an optical remotsensing technology which can generate detaileds3on
images othe land surface. The topographical information from this flight will be compiled and interpreted,
summarized and prioritized to draft a floodplain nelealsed action plan. This plan will be used by the Baker
County Parks and Recreation Department toagarthe biological and social needs of this area. It will also be
used by other private and government stakeholders, e.g. USFS, ODF&W, USBR, Powder Basin Watershed
Council, etc. in collaboration to restore the floodplain to the highest level of ecolfugicibning possible

within economic constraints.

Sumpter, OR 97814, fSumpter
&

f6e % . v mowGOOgle‘

T i s SR 1 ]

Imagery Date: 6/28/2005 95" W elev 4189 ft Eyealt 50011t

Figure 3-4. Sumpter Valley dredge mining area (2005)
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Figure 3-5. LIDAR aerial photograph of Sumpter Valley floodplain restoration site showing ponds and
rows of gravel deposits created by dredging (Powder Basin Watershed Council 2011).

3.2.9 Landslides/Stream Channel Stability

One of the primary chronic and most devastating geologic hazards in Oregon is landslides. As population growth
continues to expand and development into increased landakgdeptible terrain occurs, greater losses are likely

to result.

In order to improve our understanding of the landslide hazard in Oregon the Statewide Landslide Information
Database of Oregon (SLIDO) was created by the Oregon Department of Geologynara Midustries

(DOGAMI). The four main objectives of this study were 1) identify previously mapped landslide deposits
statewide, 2) improve the understanding of landslide hazards throughout Oregon, 3) improve the abilities of
communities to begin effage landslide management and risk reduction activities, and 4) recommend future
improvements and updates to the database.

The goals of SLIDO Release 2 were 1) update SLIDOr1, 2) improve historically active landslide portion of the
database through revient local municipality (city or county) data, 3) compile references that have detailed data
on regionally significant or typical landslides, 4) add-spatial data related to landslides such as landslide type,
activity, certainty of identification, processstimated age, etc. in specified areas, 5) populate and convene an
Oregon Framework Implementation Team (FIT) landslide element subcommittee to develop standards for the
statewide landslide theme, and develop the landslide element stewardship stBigilaed3-6 is a map of

landslide deposit areas in the Powder Basin that was produced by DOGAMI using the SLIDO database. The
presence of these deposits indicate that landslides have occurred in the past and may have current slide activity.
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Powder-Burnt Watershed Approach
Oregon Department of Geology and Mineral Industries
Landslide areas
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Figure 3-6. Landslide Areas in the Powder Basin (DOGAMI, 2011)

There are many historic and active landslides in the Powder Basin. Examples include one along Highway 30 near
Huntington, a large slump near the National Forest trailhead on upper Eagle Creek, andtheresiaimp
features along the lower Powder River and Highway 86 near Ric{ilandBliss, personal comm., 2011b)

The area of the southern Wallowa Mountains in the Eagle Creek and Pine Creek watersheds has many recent and
historic landslide events wth have significantly increased the bed load in local streams. The steep terrain, and
large winter snowpacks which can melt quickly during spring rain storms, make the area prime for landslides and
debris flows. Flood waters move the sediment from lésheisdownstream into populated valleys where channels

can fill with sediment and rapidly change course, causing extreme flooding and erosion problems. The City of
Halfway wastewater treatment lagoons and effluent discharge line have been threatevediNatdrs from Pine

Creek several times in recent years. The stream channel adjacent to the lagoon levee is being built higher
(aggrading) through the deposition of sediment from flood events. The highway bridge located above the lagoons
is trapping larg amounts of sediment and reducing tha capacity of the channel to pass high watgridlanes
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3-7). Formation of a new channel through the waste water treatment plant property or the adjacent field appears
to be imminent.

&

Figure 3-7. Highway 414 bridge located immediately upstream of the City of Halfway wastewater treatment
plant. Channel under the bridge has filled with gravel and cobble stream sediment leaving only a few feet
of space for passing flows in Pine Creek. (DEQ, 2010)

Oregon Department of Environmental Quality 50



Powder Basin Status Report and Action Plan

Figure 3-8is a photograph of a washed out road culvert crossing on East Pine Creek, a tributary of Pine Creek
above the City of Halfway, showing the erosive power of the recent floods.

Figure 3-8. Washed out culvert on East Pine Creek approximately 5 miles north of Halfway, OR. Recent
floods have caused similar damage throughout the Pine Valley. (DEQ 2010)
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4. SURFACE WATER QUALITY
STATUS AND TRENDS

4.1 Water Quality Monitoring

4.1.1 DEQ Ambient Sites

DEQ currently maintains over 100 ambient water quality sites throughostiatiee These sites are generally
sampled on a kinonthly basis. Water quality results from the ambient water quality sites are used to calculate
Oregon Water Quality Index (OWQ)I) results at each station. The water quality indices are evaluatenhitoedeter
long-term water quality trends.

Three ambient water quality sites are currently being monitored in the Powder Basin. Two are located on the
Powder River, site 11490 in Baker City (RM 113), and site 10724 at the lower end of the Keating Valley (RM
37). The third site (11494) is located near the mouth of the Burnt River in Huntington (R{Figjse 4-1).
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Figure 4-1. DEQ Powder Basin Ambient Water Quality Monitoring Sites/OWQI Results 2001-2010

Data from he Powder Basin ambient water quality monitoring sites, along with data from many other monitoring
sites are presented in following sections of this report.

4.1.2 Oregon Water Quality Index
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The Oregon Water Quality Index (OWQI) uses a defined set of watdity variables to produce a general water
quality score. The water quality variables used in the OWQI are temperature, dissolved oxygen (concentration
and percent saturation), biochemical oxygen demand, pH, total solids, ammonia and nitrate nittagens
phosphorus, and bacteria.

The data used in the OWQI calculations is gathered from a network of ambient water quality monitoring sites.
These sites were selected to provide representative statewide geographical coverage, and to includesmajor river
and streams throughout the state. There are currently three monitoring sites in the PowdErgBasia-1).

Two are located in the Powder River subbasin and one is located in the Burnt River subbasin. These three sites
were described previously Bection 4.1.1 Ambient water quality sites are generally sampled ornadoithly

basis.

Data from the ambient water quality sites are analyzed to determine which subindices influence general water
guality during various seasons. Each site is analyzatidqguresence of significantly increasing or decreasing
trends. The nonparametric Seasdfahdall test is used for trend analysis to ensure that the significant trends
that exist are not due to normal seasonal variation. Significant trends are raptne80% or greater

confidence level.

Seasonal OWQI averages are calculated for the summer seaseBé¢ptember) and FWS (fall, winter, spring:
OctoberMay). The minimum of these seasonal averages at each site is used for ranking purposes ata takes i
account seasonal variability between different river systems. OWQI results for the perieD20Cdre

discussed below. Long term OWQI scores are presentédures 42, 43, and 44. More information

regarding the OWQI can be found at:

http://www.deq.state.or.us/lab/wgm/wgimain.htm

Site 11490 located on the Powder River at Highway 7 in Baker City is rated as Good wate(fjgaliey4-2).

No trend for the OWQI was evident duritige 20012010 time perioqFigure 4-1). The dissolved oxygen sub
index shows an improving trend, while phosphorus and bacteria had decreasing trends. The major drivers of
impaired water quality were determined to be Biological Oxygen Demand, Total Bhaspdnd pH.

owal

100

owal

40

80
I 1 N o A

20

FT1T1r1r1r1r1rrrrrrr1rrrTTrrT T rT T T T T T T T TITT I
1980 1985 1990 1995 2000 2005 2010

Water Year

Figure 4-2. Long-Term OWQI for site 11490 on the Powder River at Hwy. 7 in Baker City, OR.
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Site 10724 located on the Powder River at the Highway 86 crossing below Keating is rated as Very Poor water
quality (Figure 4-3). A positive trendvas detected for the 20@D10 time periodFigure 4-1). The major

drivers of water quality impairment at this site were determined to be Total Phosphorus and Biological Oxygen
Demand. The temperature and phosphorusrsiibes show a significant imprimg trend during the period.
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Figure 4-3: Long-Term OWQI for site 10724 on the Powder River at Hwy. 86 below Keating, OR.
Site 11494 located on the Burnt River near its mouth in Huntington is rated as Poor wate(fjgaliey4-4). A
positive trend was observed for the 20110 time periogFigure 4-1). The major drivers of decreased water

guality appear to be Total Phosphorus, Biological Oxygen Demand, and Temperature. Temperature, pH,
dissolved oxygen, total solids, and baietesubindex scores had significant improving trends during the period.
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Figure 4-4. Long-Term OWQI for site 11494 on the Burnt River near Huntington, OR.
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4.1.3 Flow/Temperature Monitoring Sites

The following flow and/or temperature monitoring sitese been identified in the bagifable 4-1). Numerous
additional temperature monitoring sites have been maintained by the USFS and BLM. The Powder Basin
Watershed Council is also planning to establish temperature monitoring sites, and ldaho Péveat and

irrigation districts have been working to establish flow and temperature monitoring sites. DEQ is eager to work
with partners in the basin to establish more monitoring sites that will be used to support water modeling as part of
TMDL development, agell as stakeholder goals such as water quality project prioritization and implementation.

Table 41 Powder Basin Flow/Temperature Monitoring Sites

BOR REAL TIME

Station code Location Lat Long Parameters
PRHO Powder R above Phillips Res. | 44 41 4.909 118 5 32.438 flow, air/water temp.
DRCO Deer Cr. above Phillips Res. 44 41 30.941 118 3 50.962 flow
PHL Powder R. below Phillips Res. | 44 40 20.1 117 59 42.742 | flow, air/water temp.
PWDO Powder R. @ Baker City 44 46 6.251 117 49 54.592 | flow

Powder R. above Thief Valley
NPDO Res. 45 3 24.66 117 50 31.261 | flow, air/water temp.
Powder R. below Thief Valley
THF Res. 450 19.44 117 46 53.861 | flow, air/water temp.
PRRO Powder R. near Richland 44 46 40 117 17 30 flow
UNY Burnt R. below Unity Dam 44 30 13.252 118 10 39.079 | flow, air/water temp.
OWRD NEAR REAL TIME
13269300 | NF Burnt R. near Whitney 44 36 2.0 118 1524.994 | flow
13274020 | Burnt R. near Bridgeport 44 30 13.005 117 4341.997 | flow
13274400 | Burnt R. above Durkee 44 34 30.992 117 32 2.992 flow
Burnt R. @ Huntington
13275000 | (mouth) 44 21 19.001 11716 17.014 | flow
13281200 | Rock Cr. near Haines 44 54 36.162 118 322.781 flow
13282550 | North Powder R. @ Miller Rd 45 0 46.508 118 312.301 flow
ID POWER
13288200 | Eagle Cr. near New Bridge 44 52 50 117 1510 flow
13288300 | Eagle Cr. @ Richland (mouth) flow
13290190 | Pine Cr. near Oxbow (mouth) | 44 46 40 117 17 30 flow
Pine Cr. @ Halfway WWTP Flow, water temp.
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4.1.4 TMDL Bacteria, Nutrient and Sediment Sampling Sites

DEQ Sites

Sampling conducted by DEQ in 2007/2008 for the Powder Basin was based on the 303(d) listed
parameters for bacteria and turbidity. This monitoring was planned and carried out in
collabordion with the Wallowa Whitman National Forest to assist in the future development of
Total Maximum Daily Loads. In this projechief Valley Reservoir was chosen as a likely

control boundary and no sampling was conducted below the reservoir.

Bacteriasamples and field parameter measurements were taken at Taliks42) in addition

to one duplicate each day and one blank per week. Due to remote sample locations all bacteria
samples were analyzed using the Colilert method in the DEQ Mobile lamifam of 5

samples were collected in a-88y period during 5 sampling events (April 07, June 07,
August/September 07, October 07, and April 08). This schedule allowed the data to be evaluated
using the 3alay log mean criteria fdg coli bacteria.

Turbidity field measurements and TSS samples were collected from four sites on Phillips Ditch
and East Fork Goose Cre€lkable 4-2). East Fork Goose Creek has been placed on the 303 (d)
list for turbidity (Figure 4-5). This sampling area is entirely in the Mdava Whitman National

Forest and was not physically accessible until May or June after the snow melt. Phillips Ditch,
which potentially impacts the East Fork Goose Creek, becomes dry later in the summer months
so timing sampling of this area is critical.

Additional water sample locations were developed during 2010 at a total of 10 locations in the
Powder River and Burnt River subbasfiiable 4-3) with the intent of filling data gaps and

supporting water quality modeling for the TMDL. Water samples fatrh0O locations were

analyzed for field parameters, bacteria, and nutrients. Bacteria samples were collected 5 times in
a 30day period during 5 sampling rounds in 2010/2011. The five samples in the Burnt River
Subbasin were also analyzed for chlordplyn response to listings for dissolved oxygen and
chlorophyllain the Burnt River below Unity Reservoir. Continuous datasonde measurements of
dissolved oxygen, pH, conductivity, and temperature were also made at two locations in this
reach of the Bunt River during each sampling round.

In spring 2011, the Brownlee Reservoir site was dropped from the monitoring program and a
location at the mouth of Pine Creek (Brownlee Subbasin) was added to the bacteria and nutrients
sampling rounds. This samplimgll continue for all sites through winter 2012. Waste water
treatment plant effluent samples as well as two sample locations located upstream of waste water
treatment plants and a site near the mouth of Dixie Creek (Burnt Subbasin) were also added in
2011 (Table 4-3). Water samples from these locations will be analyzed for nutrients, chlorophyll
and field parameters in order to support future TMDL water quality modeling efforts.
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Table 4-2. DEQ Bacteria Sample Locations 2007/2008

LASAR # SITE NAME RM LATITUDE | LONGITUDE FIELD * BACT TURBID. TSS
34249 Crackgr Creek above Wind Creek confluence at brig 4 4479608 N| 118.19886 W X X
crossing
34250 Povajer River at-HuckIeberry Loop Road above 138.5 44.6991 N 118.1199 W X .
Phillips Reservoir Dam
34251 | Phillips Reservoir at USFS boat dock off Hwy. 7 ~134 44,6775 N 118.0066 W X X
26601 | Howder River @ WRD gage below Mason Dam 131 | 44.67237N| 117.99639 W X X
(Phillips Lake)
10725 | Powder River 3 mi south of Baker City 117 44.73770N | 117.83205 W X X
11490 Powder River @Baker City Bridge Xing. (Amb. Site 113 44,7819 N 117.8267W X X
34252 Powder River upstream of North Powder confluencd ~88 44,9822 N 117.8894 W X X
34418 Phillips Ditch u/s confluence with East Fork Goose B 45.0015 117.4483 « «
Creek
34419 East Fork Goose Creek u/s Ditch ~1.5 45.0013 117.4493 X X
34420 East Fork Goose Creek @ mouth 0 44,9686 117.4321 X X
34421 East Fork Goose Creek @ bridge on NFD 70 ~0.02 45,9690 117.4317 X X
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Table 4-3 DEQ Bacteria/Nutrient Sample Locations 2010-2012

LASAR # SITE NAME RM LAT LONG FIELD * BACT NUTRIENTS | CHLO A |CONTDS
36191 I\ Powder R. @ Hwy. 30 Br. 2 45.0185 -117.9216 X X X
36192 N. Powder R.@ Miller Rd. Br. 10 45.0130 -118.0540 X X X
12624 Powder R. @ Deane Bidwell Rd.*** 84 45.0138 -117.8839 X X X
11857 Powder R. @ Snake R. Rd. 10 44.7463 -117.1718 X X X
36193 Eagle Cr. @ Snake R. Rd. 0.5 44,7547 -117.1730 X X X
36194 Brownlee Res. @ Hewitt Park ** 7.5 44.7594 -117.1218 X X X
34256 Burnt R. @ Clark Cr. Rd. Br. 45.8 44,5038 -117.7274 X X X X
36195 Burnt R. @ Unity Res. Dam 77 44,5038 -118.1773 X X X X
36196 S. Fk Burnt R. @ Rouse Ln.Br. 1 44.4880 -118.2016 X X X X
36197 Mid. Fork Burnt R. @ Rice Road Bridge 15 44.5073 -118.2158 X X X X
36198 W.Fk. Burnt R.@ Rice Rd Br. 25 44,5268 -118.2230 X X X X
36382 Pine Cr. @ Hwy. 71 near mouth*** 0.1 44,9718 -116.8563 X X X X
12617 BakerCity WWTP Effluent*** - 44.81708 -117.828528 X X X
12627 N. Powder WWTP Effluent*** -- 45.03472 -117.90078 X X X
19918 Halfway WWTP Effluent*** -- 44.08765 -117.10018 X X X
36383 Pine Cr. @ Hwy. 414, Halfway, OR*** 19.7 44.8773 -117.0992 X X X
31914 Huntington WWTP Effluent*** -- 44.35652 -117.25549 X X X
36385 Burnt R. @ Hwy. 30 u/s of Huntington, 3.5 44.3627 -117.3302 X X X
OR***

36384 Dixie Cr. @ Hwy. 30*** 0.1 44.4456 -117.7274 X X X

*Dissolve Oxygen, pH, temperature, conductivity

**sampled in 2010/winter 2011 only

***added to sampling network in 2011
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Monitoring Conducted by Powder Basin Stakeholder Groups

The Powder Basin Watershed Council (PBWC) received a 319 grant in 2011/2012 which has
been used to hire a monitoring coordinator and develop a local vohlased monitoring

program in the Powder Basin beginning in the Spring of 20A&nitoring will include

temperature, dissolved oxygen, pH, conductivity, and turbidity in the first year. Nutrients and
bacteria will be added in the second year. BLM is also proposed to monitor nutrients and bacteria
in a 2012 319 proposal. Local SWE€bDave conducted water quality monitoring in the past and

may consider participating in monitoring again. A Powder Basin Monitoring Workgroup
composed of diverse stakeholders in the basin is starting to form and could be and excellent way
to pool limitedresources for water quality monitoring.

4.1.5 Biomonitoring Sites

A search of the DEQ LASAR database resulted in the recovery of macroinvertebrate (aquatic
insect) sampling results from 15 locations in the Powder Basinle 4-4). Macroinvertebrate
samples were collected from sites on smaller wadeable streams fror2@0P0 The results of
these sampling efforts are presente8éation 4.3.11 According to DEQ monitoring staff, the
macroinvertebrate sample size is quite small, and sites were @wmparts of various different
projects with no real intent to characterize the Powder Basin as a whole. At this point in time,
DEQ has little understanding of the level of support for the Fish and Aquatic Life beneficial use

at the basin scale. The stat

of
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Table 4-4: DEQ Powder Basin Marcroinvertebrate Sample locations 2000-2002

us e

LASAR # Longitude Latitude | Sample Date Stream
24043 -117.191580 | 45.024670 8/16/2000 E. Pine Cr.
24047 -118.103430 | 44.886390 8/17/2000 Rock Cr.
24423 -117.367860 | 44.447850 8/15/2000 Dixie Cr.
25389 -117.424250 | 44.898480 7/11/2001 Sawmill Cr.
26954 -117.514130 | 44.429700 7/18/2002 SF Dixie Cr.
26966 -117.318930 | 45.158490 9/13/2002 EF Eagle Cr.
35628 -118.244650 | 44.826080 8/1/2000 Silver Cr.
35809 -118.126000 | 44.959000 8/23/2001 Dutch Flat Cr.
35810 -117.440000 | 45.041000 7/2/2002 Eagle Cr.
35817 -118.327000 | 44.402000 8/21/2001 Elk Cr.
35829 -118.283000 | 44.513000 8/17/2000 MF Burnt R.
35831 -116.896000 | 45.087000 8/7/2000 Pine Cr.
35878 -117.170000 | 44.999000 7/5/2002 Meadow Cr.
35879 -117.108000 | 44.945000 7/4/2002 E. Pine Cr.
35880 -116.950000 | 45.078000 7/6/2002 Duck Cr.
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4.2 Water Quality Limited Streams

Section 303(d) of the federal Cledrater Act requires each state to develop a list of waterbodies
that do not meet water quality standards, and submit this list to the U.S. Environmental Protection
Agency. The list is updated every two years. Streams segments in the Powder Basin listed as
Water Quality Limited on the 303(d$t for 2010 are presented by subbasifable 44. These

listings are also presented in the following seckaure 4-5 (Bacteria, Turbidity and
Sedimentation)iigure 4-6 (Chlorophyll a and Dissolved Oxygen), aRidure 4-7
(Temperature).

Table 4-4. Water Quality Limited Streams in the Powder Basin (DEQ, 2010)

Brownlee Reservoir Subbasin

Record Waterbody _. . N List Listing
D NETa River Mile Parameter Season Criteria Date Status
Aspen 0 .
3871 Creek Oto 1.6 Temperature Summer 10.0°C* 1998 303(d) List
3875 Bce:fggker 0to2.4 Temperature Summer 17.8°C* 1998  303(d) List
Big Elk o .
3872 Creek Oto2.1 Temperature Summer 10.0°C* 1998 303(d) List
Clear 0 .
3532 Creek 0to 8.7 Temperature Summer 10.0°C* 1998 303(d) List
3543 E"’(‘:Srtezwe 0to12.2 Temperature Summer 17.8°C* 1998  303(d) List
3544 E%Srte':we 1%82;0 Temperature Summer 10.0°C* 1998  303(d) List
3873 Elk Creek 0t09.5 Temperature Summer 10.0°C* 1998 303(d) List
3539 Lake Fork 0to 10.4 Temperature Summer 17.8°C** 1998 303(d) List
3467 Mgii?(w 0to 3.3 Temperature Summer 10.0°C* 1998 303(d) List
12549 "O9% 01061 Temperature ,'°N  200°C 2004 303(d) List
3542 Okélrr;c;?(an O0to 1.3 Temperature Summer 17.8°C** 1998 303(d) List
12534 Pine Creek 0t030.2 Temperature A:(fjr: 4 200°C 2004 303(d) List
12542 Q“(':‘;';Z";‘(”d 0t03.6 Temperature ,°' ~ 200°C 2004 303(d) List
3879 TrailCreek 0to 1.6 Temperature Summer 10.0°C* 1998 303(d) List

*Bull Trout spawning and rearing criterion of 2currently applies.
**Redband Trout criterion of 2T currently applies.
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Burnt River Subbasin

RESEE U Rlyer Parameter Season Criteria List Date et
ID Name Mile Status
12573 Aubum 010 oo erature Year Around  20.0°C 2004  303(d) List

Creek 6.6
3849 Burnt River 4?'71:;0 Chlorophylla  Summer 0.015mg/I* 1998 303(d) List
. Oto Dissolved January 1to 11.0mg/I** .
20847 Burnt River 779 Oxygen May 15 95% sat 2004 303(d) List
. 0to . 126/406 .
13675 Burnt River 451 E Coli Summer org/100ml 2004 303(d) List
12550 Burnt River ?;% Temperature Year Around 20.0°C 2004 303(d) List
3829 Camp Oto Sedimentation Undefined High embed. 1998 303(d) List
Creek 6.9
China Oto Ok ]
3451 Creek 77 Temperature Summer 17.8°C 1998 303(d) List
Clarks o .
12572 Creek O0to 8 Temperature Year Around 20.0°C 2004 303(d) List
12568 Cogﬁg‘é‘fc’d 0to5 Temperature Year Around  20.0°C 2004  303(d) List
12569 DAk 010 remperature Year Around  20.0°C 2004  303(d) List
Canyon 5.9
12551 Dixie Creek %tg Temperature Year Around 20.0°C 2004 303(d) List
3447 Eaétrgjkmp 0to8 Temperature Summer  17.8°C*** 1998  303(d) List
3853 el Dite Sedimentation Undefined High embed. 1998 303(d) List
Creek 4.9
Lawrence Oto 0 .
12559 Creek 177 Temperature Year Around 20.0°C 2004 303(d) List
3442 NEBUmt 1910 oo orature  Summer  17.8°C** 1998  303(d) List
River 28.7
NF Dixie Oto 0 .
12556 Creek 11.2 Temperature Year Around 20.0°C 2004 303(d) List
3730 PRITE Vi Sedimentation Undefined High embed. 1998 303(d) List
Creek 1.3
Patrick Oto O sk .
3468 Creek 13 Temperature Summer 17.8°C 1998 303(d) List
19557 S DXie 010 ro o orature Year Around  20.0°C 2004  303(d) List
Creek 9.6
3856 Trout Creek %tg Sedimentation Undefined High embed. 2004 303(d) List
3477 Trout Creek %tg Temperature  Summer 17.8°CH** 1998 303(d) List

* based on uncorrected USBR Chlorophyll a data.
**Cold Water Dissolved Oxygen criterion of 8.0 mg/l currently applies.
*** Redband Troutcriterion of 20 C currently applies.
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Powder River Subbasin

Reee] RIS (S Parameter Season Criteria List Date Listing Status

ID Name Mile
3480 Agggﬂy 0to16 Temperature Summer 10.0°C* 1998  303(d) List
3488 C%;'Llogﬁ'a Oto 4.4 Temperature Summer 17.8°C* 1998  303(d) List
Dean 0 .
3495 Creek 0.4to0 5.2 Temperature Summer 17.8°C** 1998 303(d) List
East Fork . 0
3867  Goose 0t027  Turbidity Ssupg]'g]gér o Clr%:se 1998  303(d) List
Creek
3503 Elk Creek 0to7.7 Temperature Summer 17.8°C** 1998 303(d) List
3507 'CE‘EG'ZE 0t05.2 Temperature Summer 10.0°C* 1998  303(d) List
North
3512 Powder 0to 18.3 Temperature Summer 17.8°C** 1998 303(d) List
River
Powder 115.6to Fecal Fall/Winter/ 200/400 .
3843 River 130 Coliform Spring  org/100ml 1998 303(d) List
Powder 115.6to Fecal 200/400 .
ol River 130 Coliform UUiEr org/100ml L2 SRl st
Powder ° i
3513 River Oto 69 Temperature Summer 17.8°C** 1998 303(d) List
3514 Pg‘i’ngr 7111'2 t6° Temperature Summer 17.8°C* 1998  303(d) List
12554 Sé‘;’;renll" 0to 2.5 Temperature A\r((fuar: 4 200°C 2004 303(d) List
3521 (S:'r'(‘a’gli 0to 6.1 Temperature Summer 10.0°C* 1998  303(d) List
12578 i‘;gglr(‘ 0to 15.9 Temperature Aﬁf‘; 4 200°C 2004  303(d) List

*Bull Trout spawning and rearing criterion of°@currently applies.
** Redband Trout criterion of 2& currently applies.
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4.3 Pollutant-Specific Surface Water Quality
Conditions and Water Quality Standards

The following section is a summary and discussion of Powder Basin surface water quality data
that are available in the DEQ LASAR database. The data are presented in maps, and various
graphs and tables. Comparisons to applicable water quality standandade and 303(d)

listings are discussed. This section is intended to be a snapshot of water quality conditions in the
basin based on data that was available through 2011.

4.3.1 Bacteria

There are only two stream segments listed as water qualitediftdt bacteria in the Powder
Basin(Figure 4-5). The Powder River is listed as water quality limited for bacteria from River
Mile (RM) 115.6 to RM 130, which is located between Baker City and Phillips Reservoir. This
listing is based on the Fecal Colifio Criteria which was in effect until 1996. The Burnt River is
listed as water quality limited for bacteria from RM 0 at Huntington to RM 45.1 below
Bridgeport, based on the currdhtcolicriteria. Monitoring locations for bacteria and nutrients
have leen added on Pine Creek for 2011 and 2012 providing the only data from the Brownlee
Subbasin. Most of the other bacteria and nutrient monitoring sites will also continue to be
sampled through winter 2012.

Legend gl 2 A :
Burnt 303(d) Bacteria 5 =y e 2

Powder 303(d) Bacteria
Powder 303(d) Turbidity
Burnt 303(d) Sedimentation

Figure 4-5. Bacteria, Sedimentation, Turbidity 303(d) Listed Streams in Powder Basin
(DEQ, 2010).

Bacteria data are presented in scatter plots showing individual sample results and trend lines and
box plots which show ranges of data from individual sample locations. Box plots are described in
Figure 4-6. The rectangle shows the interquartile range (IQR); it goes from the first quartile (the
25th percentile) to the third quartile (the 75th percentile). The whiskers go from the minimum

Oregon Department of Environmental Quality

66



Powder Basin Status Report and Action Plan

value to the maximum value unless the distance from the miniwalue to the first quartile is

more than 1.5 times the IQR. In that case the whisker extends out to the smallest value within 1.5

times the IQR from the first quartile. A similar rule is used for values larger than 1.5 times IQR
from the third quartileA special symbol shows the values, called outliers, which are smaller or

larger than the whiskers.

boxplot example

Pra—
Pra—
| e,

\

extreme outliers

whisker: largest
‘: value within 1.5*

interquartile range|

from 3rd quartile

75'th
percentile /
3rd quartile

50th
percentile//
median /2nd
quartile

25th
percentile /
1st.quartile

min value

Figure 4-6. Box and whisker plot example

Figure 4-7 is a box and whisker plot of bacteria data from the three active ambient water quality
stations inhe Powder Basin. Samples from the Powder River ambient station located east of
Baker City near Keating had the highest levels of bacteria with the median falling near the log
mean criterion of 126, however, use of the-togan criteria requires at ledssamples collected

within a 30 day period. Some of these data do not meet that requirement but they will be divided
by season and used as a surrogate for data collected-ideg @riod later in this section to
determine the general distribution ofcheria concentrations in the basin. Bacteria concentrations
are reported as colony forming units (CFU) per 100 milliliters (ml) of water collected in a sample.
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Figure 4-7. Box plot of E. coli bacteria data from DEQ ambient water quality monitoring
locations in the Powder Basin (2000-2011). Extreme outlier concentrations are
represented by horizont al |l ines out side of fdAwhiskerso.

Bacteria data collected at the three ambient water qualitgrsiatthe basin are plotted on scatter
and box and whisker plots Figures 48 through 4-13. The scatter plots include all available E
coli data for the station and include a trend line (seasonal kendall). The box and whisker plots
include data from p@d of 20002011 organized by month. As mentioned previously, these data
do not meet the 5 samples in a 30 day period requirement for comparison toniealdg coli
criterion. Comparisons to the logean criterion are informational only, and arernaied to give

a sense of the maginitude and frequency of the violations fd&. tbali criteria.

The scatter plot dE. colidata from the Powder River site in Baker City (114@0yure 4-8)

show some exceedances of the single sample criteria (406 CFU/100ml) and an increasing trend in
the 19972011 time period. The box plot of monthly défigure 4-9) shows that the highest

bacteria levels were measured in June, the only month where matlian exceeded the log

mean criterion of 126 CFU/100ml.

The scatter plot data &. colidata from the Powder River site located at the Highway 86
crossing east of Baker City (downstream of Keating) show a few exceedances of the single
sample criteria aha decreasing trer(figure 4-10). The box plot of monthly dai@&igure 4-11)
shows that the highest concentrations were measured April through October when the median
values are over the lagean criterion of 126 CFU/100ml.

The scatter plot dE. colidata from the Burnt River site located downstream of Huntington
(Figure 4-12) shows a few exceedances of the single sample criterion prior to 2003 and none

Oregon Department of Environmental Quality 68



Powder Basin Status Report and Action Plan

after that point.E. coliconcentrations have a decreasing trend. The box plot of monthly data
(Figure 4-13) shows that the highest bacteria levels were measured in June, the only month
where median values exceeded thertogan criterion of 126 CFU/100ml.
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Figure 4-8. Scatter plot of E. coli data from ambient water quality station 11490, Powder
River @ Hwy. 7 in Baker City 1997-2011
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Figure 4-9. Monthly box and whisker plot of E. coli data from ambient water quality station
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11490, Powder River @ Hwy. 7 in Baker City 2000-2011
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Figure 4-10. Scatter plot of E. coli data from ambient water quality station 10724, Powder
River @ Hwy. 86 east of Baker City 1997-2011
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Figure 4-11. Monthly box and whisker plot of E. coli data from ambient water quality
station 10724, Powder River @ Hwy. 86 east of Baker City 2000-2011
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Figure 4-12. Scatter plot of E. coli data from ambient water quality station 11494, Burnt
River @ Snake River Road, Huntington 1997-2011
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Figure 4-13. Monthly box and whisker plot of E. coli data from ambient water quality
station 11494, Burnt River Snake River Road, Huntington 2000-2011

The data from recent TMDlelated sampling and lortgrm ambient water quality monitoring
are presented ihable 4-5 and 46. They are divided by irrigation season versesinigation
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season to give a seasonal picture of bacteria concentratiolsto Ehe fact that fivE.coli
samples are rarely collected within 30 days at a given sample site, values gwenth@&eason
can be used as a surrogate for thel&p period in determining the log mean.

Table 4-5. Powder River Bacteria Data

Irrigation Season 4/1-9/30 |Non-irrigation Season 10/1-3/31

Station |Sample|River [Number of| Log Max %> |Number of| Log Max %>
Name Years | Mile | Samples |Mean "| 406 | Samples | Mean “| 406

Cracker Cr.
abv. Wind 07 4 19 4 40 0% 5 1 2 0%
Cr.

Powder R.
abv.
Phillips
Res.

07-08 |138.5 25 14 | 272 | 0% 8 6 23 0%

Powder R.
blw. Phillips| 07-08 | 131 28 1 4 0% 22 1 3 0%
Res.

Powder R.
South of 07-08 | 117 22 138 | 1414 | 14% 5 135 727 | 20%
Baker City

Powder R.
@ Baker 99-10 | 113 56 95 (2420 | 5% 52 32 488 | 4%
City*

Powder R.

nr. Keating* 97-10 37 37 166 | 600 | 11% 24 54 1290 | 8%

Powder R.
nr. N. 07-08 88 21 224 | 1986 | 38% 7 30 78 0%
Powder
N. Powder
R. @ Miller 10 10 16 69 | 2417 | 25% 7 380 921 | 71%
Rd.

N. Powder
R. @ Hwy. 10 2 16 457 | 1553 | 50% 5 525 980 | 80%
30

Eagle Cr. @
Richland
Powder R.
@ Richland
Powder
Arm
Brownlee
Res.

*DEQ ambient water quality site

Data reported as organisms/100ml, qu@tect results reported as 1 org./100ml, reshiés

exceed Quantification Limit (QL) reported at QL.

Shaded results exceed WQ Criteria (log mean 126 org/100ml, single sample maximum of 406
org/100ml)

10 0.5 16 40 | 512 | 12% 5 63 236 | 0%

10 10 17 245 | 1046 | 24% 5 123 | 191 | 0%

10 7.5 25 19 | 517 | 4% 8 110 | 248 | 0%
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Table 4-6: Burnt River Bacteria Data

S Non-Irrigation Season
Irrigation Season 4/1-9/30 10/1-3/31
Station Sample|River Number Log Number Log %>
X of Max. | %> 406 of Max.
Name Dates | Mile Mean Mean 406
Samples Samples

WFBurnt | 10 | 25| 18 30 |1732| 6% 6 63 | 101 | 0%
MFBurnt | 10 | 15| 15 | 302 |2419| 33% 5 64 | 148 | 0%
SF Burnt 10 | 1 19 | 1175 | 2420 | 84% 6 371 | 770 | 67%
Uﬁi‘:;”é?m 10 | 77| 15 10 | 59 0% 6 4 11 | 0%
C?;L”Stg 10 | 46 | 15 | 389 | 1553 | 60% 5 316 | 517 | 40%
Hui‘:{;‘égn* 97-10 | 0 45 78 | 800 | 13% 39 9 | 120 | 0%

* DEQ Ambient Water Quality Site

Data reported as organisms/100ml, qu@tect results reported a®y./100ml, results that

exceed Quantification Limit (QL) reported at QL.

Shaded results exceed WQ Criteria (log mean 126 org/100ml, single sample maximum of 406
org/100ml)

Data from these sites located throughout the Powder Balicate thaexceedences of bacteria
criteria are much more widespread than suggested by these two listed stream segments.
Exceedances of the log mean criterion of 126 organisms/100 ml, as well as the single sample
maximum criterion of 406 organisms/100 ml, appearcour year around in many areas.
Irrigation season bacteria levels are generally higher thatirmgation season levels, with the
exception of the two North Powder River sites whereinggation season levels are higher. The
TMDL that is currently bimg developed will address bacteria pollution in the entire basin
throughout the year and will use data collected during 30 day periods.

4.3.2 Sedimentation

Portions of Camp Creek, Geiser Creek, Patrick Creek, and Trout Creek in the Burnt River
Subbasirare listed as water quality limited due to sedimentgfagure 4-5). The listings are

based on a watershed analysis conducted by the USFS in 1995. The stream channels were
observed to have embedded gravel conditions where the space between giaked sditled

with fine sediment. Many other stream segments in the Powder Basin were entered into the DEQ
Water Quality Assessment database due to concerns about sedimentation. Most of these
segments were determined to have insufficient data for @B@&ter quality limited

designation. Many were originally identified as having water quality concerns related to nonpoint
source pol | ut Assessmem of DFEated Wate®@uality ProbleniBEQ,

1988) The major nonpoint source water quafitoblems identified in this report were related to
riparian vegetation removal and associated high stream temperatures, and increased erosion
leading to sedimentation problems in streams.

The Snake RiveHells Canyon Sedimentation TMDL established altetispended solids load

capacity for Snake River tributaries based on a monthly average water column concentration of
50 mg/l. This allocation applies to the Powder River, Burnt River, and the Brownlee Subbasin
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tributaries.

4.3.3 Turbidity

A segmenbf the East Fork of Goose Creek in the Powder River Subffgiire 4-5) is listed

as water quality limited for turbidity. The listing is based on data collected by the USFS. This
reach of stream is influenced by a discharge from an irrigation ditbhsathe bank erosion
problems. Additional water quality sampling performed in 2007 indicated that there was a
significant increase in turbidity in the lower portion of the East Fork Goose Creek during the
spring. No significant increase was observed igust of 2007, however this was a drought year
and water levels in the ditch and creek were low.

ODF&W has also reported turbidity problems in East Fork Goose Creek over severélymars
Bailey pers. Comm., 2011) East Fork Goose Creek has been observa turbid condition
throughout the spring summer, and early fall, with the likely source being the lower steep and
entrenched portion of the Phillips Ditch. ODF&W also reported that the presence of Interior
Redband Trout has been documented in East Goose Creek, and that the stream system is
generally in fair to poor condition from historic and current grazing, as well as legacy mining
impacts.
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4.3.4 Chlorophyll a

The Burnt River is listed as water quality limited for chloroplaytiom RM 45.1below

Bridgeport, to RM 77.3 at the Unity Reservoir Défigure 4-13). This is the only chlorophyll

listing in the Powder Basin. The listing is based on a chlorophadtion level of 1Rg/l. This

action level is intended to be used to identify water bodies where the growth of phytoplankton
may be impairing beneficial uses. The 303(d) listing was based on data collected by the USBR at
the Unity Dam between 1986 and 1995 (STORET sampI®86IR001). These data were not
corrected for pheophytia, a brealkdown product of dead algae, as required by DEQ protocol.

The validity of this listing will be reevaluated during development of the Powder Basin TMDL

based on the data acquired by DEQ@102013.

Legend
Burnt 303(d) Chlorophyll a

Burnt 303(d) DO

LNl

Unity Dam Site

Figure 4-13. Chlorophyll a and Dissolved Oxygen 303(d) Listed Streams in the Powder
Basin, and Burnt River sample locations (DEQ, 2010)

Additional chlorophyll a analyses were conducted using DEQ protocol on samples collected in
2010 and 2011 in this reach of the Burnt River. @mioius measurements of dissolved oxygen
(DO), pH, conductivity, and temperature were also collected periodically, in order to conduct a
thorough investigation of water quality conditions.

Figures 414 and 415display the corrected chlorophyll a congatibns from samples collected

in the listed reach. Water samples were collected in May, June, August, and October 2010 in the
Burnt River at the outlet of Unity Dam and at the Clarks Creek Bridge, just below Bridgeport.
These sample locations bracket tirea of the chlorophyli 303(d) listing. Water samples are

also collected on a{monthly basis at the DEQ Ambient Water Quality site downstream in
Huntington. Chlorophyla analyses are generally performed on samples which are collected
during the maths of June, August, and October. With the exception of the sample collected at
the Unity Dam location in October 2010, all chloropla/tioncentrations are well below the
chlorophylla action level of 15 ug/l. The concentration of chlorophyll a of @8 measured at

Clarks Cr. Bridge

Site DEQ 34256

DEQ 36195 3
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the Unity Dam in October 2010 is likely the result of high algae concentrations in Unity
Reservoir. This effect does not appear at the downstream sample locations.

The chlorophylla action level of 15 ug/l is intended to trigger furthevéstigation of water
bodies where excess phytoplankton may impair the recognized beneficial uses. Dissolved
oxygen, pH and nutrient levels are generally reviewed during this investigation. These
parameters are discussed in following sections of thigrdent.

Chlorophyll a (ug/L)
Burnt River @ Unity Dam, LASAR #36195
2010

m Chlorophyll a (ug/l)

40
30
20 Chlorophyll a Action Level
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0 }—— ——— I

May 2010 June 2010 August 2010 October 2010

l
Figure 4-14. DEQ Chlorophyll a results (corrected for pheophytin a), Burnt River at Unity
Dam, 2010

Chlorophyll a (ug/L)
Burnt River @ Clarks Cr. Bridge, LASAR #3425
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Figure 4-15. DEQ Chlorophyll a results (corrected for pheophytin a), Burnt River at Clarks
Creek Bridge, 2010

Chlorophylla data from the three DEQ ambient water quality monitoring locations on the Burnt
River and Powder River are presenteétigures 416, 417, 418, 419, 420, 421 and 422

Recent chlorophylh concentrations are all well below the action level of 15uGthlorophylla
concentrations at the Burnt river site in Hunting to are generally low, and have a slight downward
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trend. The chlorophyk concentrations are very low (<4 ug/l) in water samples from the Baker
City monitoring location, and the data shomadest upward trend. At the Hwy 86 monitoring
location near Keating, chlorophyll a concentrations were betwegg/lLnd 14 pg/l a few times
prior to 1999, and have been in steady decline during the period of recore2(1BI)3

Chlorophyll a (pg/L)
1/2000 — 6/2011
15 ..............................................................
15 (pgiL)
Chlorophyll a
Criterion
10
<
=)
=
©
=
=
o
(<] ——
o
= 51
(@]
0
Powder River at Powder River at Burnt River at
Hwy 7 (in Baker Hwy 86 (east of Snake River Rd
City). Baker City). (Huntington),
LASAR # 11490 LASAR # 10724 LASAR # 11494
n=36 n=30 n=27

Figure 16. Box and whisker plot of Chlorophyll a concentrations at Powder Basin Ambient
Water Quality Sites, 2000-2011
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Figure 4-17. DEQ Chlorophyll a results (corrected for pheophytin a), Burnt River at
Huntington, 1983-2011
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Figure 4-18. Monthly box and whisker plot of Chlorophyll a results (corrected for
pheophytin a), Burnt River at Huntington, 2000-2011
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Figure 4-19. DEQ Chlorophyll a results (corrected for pheophytin a), Powder River at Baker
City, 1982-2011
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Figure 4-20. Monthly box and whisker plot of Chlorophyll a results (corrected for
pheophytin a), Powder River at Baker City, 2000-2011
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Figure 4-21. DEQ Chlorophyll a results (corrected for pheophytin a), Powder River SE of

Keating, 1978-2010
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Figure 4-22. Monthly box and whisker plot of Chlorophyll aresults (corrected for
pheophytin a), Powder River SE of Keating, 2000-2011
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4.3.5 Dissolved Oxygen

Most perennial streams in the Powder Basin are classified as Redband Trou(FRiaioitat2-7).

The coldwater aquatic life dissolved oxygen criteria applies to the higher elevation Redband
Trout habitat areas of the basin. The eeliter aquatic life criterion generally requires that the
dissolved oxygen level may not be less than 8.0 mg/l as an absoluteuminiVhere conditions

of barometric pressure, altitude, and temperature preclude attainment of the 8.0 mg/l, dissolved
oxygen may not be less than 90 percent of saturation. At the discretion of the Department, when
the Department determines that adequafermation exists, the dissolved oxygen may not fall
below 8.0 mg/l as a 3@ay mean minimum, 6.5 mg/l as a seday minimum mean, and may not

fall below 6.0 mg/l as an absolute minimum.

In the lower elevation areas of major valleys, the -weatler aquatic life criteria applies. The
coolwater aquatic life criterion generally requires that dissolved oxygen may not be less than 6.5
as an absolute minimunAt the discretion of the Departmte when the Department determines

that adequate information exists, the dissolved oxygen may not fall below 6.5 mg/ldaya 30

mean minimum, 5.0 mg/l as a sex&y minimum mean, and may not fall below 4.0 mg/l as an
absolute minimum.

Bull Trout spawrmg and rearing areas are also showirigunre 2-7 in upper portions of the
Powder, North Powder, Eagle Creek and Pine Creek watersheds. The salmonid spawning
criterion for dissolved oxygen of 11.0 mg/l would apply in these areas, and would also apply
seasnally (January 1 to May 15) to Redband Trout spawning areas.

Figure 4-23is a box and whisker plot of the dissolved oxygen data from the three DEQ ambient
water guality monitoring locations in the Powder Basin. The available data indicate that
applicable cool water dissolved oxygen criterion of 6.5 mg/l has been met at these locations. The
cold-water criterion is also shown in the graph for comparison. These data are single sample grab
data and do not necessarily characterize the full dalyilolition of oxygen concentrations.
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Figure 4-23. Box and whisker plot of dissolved oxygen data from the Powder Basin
ambient water quality sites on the Powder and Burnt Rivers, 2000-2011.
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Figures 424 through 4-27 are scatter and box and whisker plots of the dissolved oxygen data
from the Powder River ambient water quality monitoring sites. Dissolved oxygen concentrations
at the Baker City site meet the cold water criterion, but show a slightly decreasinicgnd

4-24). The lowest values measured were in the month of ABigire 4-25). Dissolved

oxygen concentrations measured at the Hwy. 86 site located east of Baker City near Keating met

the cold water criterion most of the time with an increasing t(Eigiire 4-26). The lowest
dissolved oxygen concentrations were observed in (rigere 4-27).
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Figure 4-24. Dissolved oxygen concentrations from the Powder River at Hwy. 7 in Baker

City, 1982-2011
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Figure 4-25. Monthly box and whisker plot of dissolved oxygen data from the Powder River

at Hwy. 7 in Baker City 2000-2011
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Figure 4-26. Dissolved oxygen concentrations from the Powder River at Hwy. 86 east of
Baker City, 1967-2011
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Figure 4-27. Monthly box and whisker plot of dissolved oxygen data from the Powder River
at Hwy. 86 east of Baker City 2000-2011

The Burnt River is listed as water quality limited for dissolved oxygen from RM 0 at Huntington
to RM 77.3 at th&Jnity Reservoir DantFigure 4-6). This is the only dissolved oxygen listing

in the Powder Basin. The 303(d) listing was based on DEQ and ODA data collected between
1997 and 2003 from a location near the mouth of the Burnt River. The dissolved oxygen
criterion applied corresponds to a salmonid spawning criterion of 11 mg/I dissolved oxygen
during the spawning period of January 1 to May 15. The DO listed reach of the Burnt River is
currently mapped as Redband Trout habitat where the Cool Water dissgiiggh criterion of

6.5 mg/l (absolute minimum) would apply May 16 to DecembdiF&jure 2-7). The

applicability of these criteria will be examined during TMDL development, along with the
additional DO data being collected in 262012 at sample locatig in the Unityi Bridgeport

reach and the DEQ ambient water quality station located downstream near Huntifigtoes

4-28 and 429 are scatter and box and whisker plots of the dissolved oxygen data from the Burnt
River ambient water quality monitorirgite near Huntington. Available data indicate that the
issolved oxygen concentrations at this location meet the cool water criterion. The slightly
decreasing trend shown kigure 4-28 appears to be due to the inclusion of a few scattered high
readingsrom the 1980s.
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Figure 4-28. Dissolved oxygen concentrations from the Burnt River near Huntington, 1983-

2011
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Figure 4-29. Monthly box and whisker plot of dissolved oxygen data from the Burnt River

near Huntington, 2000-2011

Continuous measurements of dissolved oxygen along with other parameters have been made at
the DEQ monitoring locations below Unity Dam and at the Clarks Creek Road bridge during the
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periodic bacteria and nutrient monitoring events in 20Q02. Data from August 2010 are

presented irigure 4-30. The dissolved oxygen concentrations below Unity Dam are fairly

steady ranging between approximately 7.75 and 8.75 mg/l. The dissolved oxygen concentrations
at the Clarks Creek Bridge site show higaily variation, ranging between approximately 7.0

and 10.0 mg/l. Data from the Clarks Creek Bridge site suggest that there is a higher level of algae
growth which can cause a high daily variation in dissolved oxygen and pH. Dissolved oxygen
data will befurther evaluated for compliance with the applicable criteria during TMDL

development.
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Figure 4-30. Continuous dissolved oxygen data, Burnt River at Unity Dam and Clarks

Creek Bridge, August, 2010
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4.3.6 pH

Measurements of pH from the three DEQ ambigater quality stations in the Powder Basin are
plotted on a box and whisker pl#tigure 4-31). The pH criterion of 9.0 was exceeded once at
each of the stations in the Powder and Burnt Rivers during the period of recore2(2d00 A
review of the satter and whisker and box plots for the individual stat{éigures 432 through
4-37)indicates that these exceedances all took place durirfdemconditions in October of
2005. These data points are shown as outliers or points that are thelend/oisker (largest
value within 1.5 times the interquartile range of the box values).

The pH criterion for the Powder Basin appears to be met at the ambient stations except in extreme
events associated with low water conditions. There are increasits at all three monitoring
stations, which should be tracked in future evaluations of data.
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Figure 4-31. Box and whisker plot of pH at Powder Basin ambient water quality sites 2000-
2011
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Figure 4-32. Scatter plot of pH data from the Powder River at Hwy. 7 in Baker City, 1982-
2011
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Figure 4-33. Monthly box and whisker plot of pH from the Powder River at Hwy. 7 in Baker
City, 2000-2011
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Figure 4-34. Scatter plot of pH data from the Powder River at Hwy. 86 east of Baker City,
1967-2011
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Figure 4-35. Monthly box and whisker plot of pH from the Powder River at Hwy. 86 east of
Baker City, 2000-2011
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Figure 4-36. Scatter plot of pH data from the Burnt River near Huntington, 1983-2011
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Figure 4-37. Monthly box and whisker plot of pH from the Burnt River near Huntington,
2000-2011
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4.3.7 Phosphorus

The Powder River was allocated a load of 33 kg/day of phosphorus to the Snake River in the
Snake RiveiHells Canyon TMDL. This allocation was based on a 0.07 mg/I total phosphorus
concentration limit. The Burnt River was also allocated a phosphorusfl@ddkg/day based on
a total phosphorus concentration limit of 0.07 mg/l. Total phosphorus data from the DEQ
ambient water quality sites on the Powder River and Burnt River are presefRigdres 4 38.
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Figure 4-38. Box and whisker plot of total phosphorus concentrations at the Powder River
and Burnt River DEQ ambient water quality sites, 2000-2011

The total phosphorus data from the DEQ ambient water quality site in Baker City (Lasar #11490)
shown inFigure 4-39 and 440indicate relatively low levs of total phosphorus in the range of

the 0.07 mg/l concentration limit most of the year, with spring/summer peaks ranging from
approximately 0.1 mg/l to approximately 0.18 mg/l. The trend in total phosphorus concentrations
at this site is decreasing.

Total phosphorus concentrations increase downstream at the Keating site (Lasar #10724),
generally ranging from approximately 0.1 mg/l to a high of approximately 0.6 Rigtire 4-41
and 4-42). Peaks in concentration typically occur in summer. The tretwtal phosphorus
concentrations at this site is decreasing.
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Figure 4-39. Scatter plot of total phosphorus data from Powder River at Hwy. 7 in Baker
City, 1982-2011
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Figure 40. Monthly box and whisker plot of total phosphorus data from Powder River at
Hwy. 7 in Baker City, 2000-2011
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Figure 4-41. Scatter plot of total phosphorus data from Powder River at Hwy. 86 east of
Baker City, 1981-2011
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Figure 4-42. Monthly box and whisker plot of total phosphorus data from Powder River at
Hwy. 86 east of Baker City, 2000-2011
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Total phosphorus concentrations in the lower Burnt River in Huntington are also elevated well
above the 0.07 mg/l target concentration. Total phosphorus concentrations generally range from
a low of approximately 0.10 mg/l to over 0.Bg/l with the highest peaks occurring in April

through Octobe(Figures 443 and 444). The trend in total phosphorus concentration is flat
(Figure 4-43).
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Figure 4-43. Scatter plot of total phosphorus data from Burnt River near Huntington, 1983-
2011
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Figure 44. Monthly box and whisker plot of total phosphorus data from Burnt River near
Huntington, 2000-2011
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4.3.8 Temperature

Numerous stream reaches in all three subbasins, including most of the Powder River, North Fork
Powder River, Burnt Rier, and Pine Creek, are 303(d) listed as water quality limited due to high
water temperaturg§igure 4-45). The listings are based on temperature data collected by the
BLM, USFS, DEQ, BOR, and Baker Valley SWCD. Some of the listings are based on
comparson to the salmonid rearing criterion of AB(64° F), which no longer applies in the
Powder Basin. The Bull Trout Spawning and Rearing criterion has also been changed@om 10
(50°F) to 12C (53.6F). Most streams in the basin are designated Redbraud habitat with a
temperature criterion of 2€ (68 F). Some headwater areas designated Bull trout Habitat with
a temperature criterion of 12 (53.6 F) (Figure 2-7). Compliance with current temperature
criteria will be examined during TMDL delmment.

The Snake RiveHells Canyon TMDL (2004) established gross nonpoint temperature load
allocations of 0.14C for each major tributary discharging to this reach of the Snake River. This
allocation applies to the Powder River during periods wheneimperature of the Snake River is
greater than 17°& (64 F). Compliance with this allocation will be evaluated during
development of the Powder Basin TMDL.

As demonstrated in basins throughout Eastern Oregon, it is likely that the natural maximum
temperatures of many streams in the Powder Basin exceed the bioloh&sdigl criteria.
Improvements in riparian vegetation as well as improved flood plain connection and channel
form will allow these streams to meet there maximum habitat potential fotigeasjuatic
organisms.

Legend
Burnt 303(d) Temperature

Brownlee 303(d) Temperature

Powder 303(d) Temperature

Figure 4-45. Temperature 303(d) Listed Streams in the Powder Basin

Figure 4-46is a box and whisker plot of the temperature data collected at the three DEQ ambient
water quality sites in the Powder Basin. These ardoneme @A gr ab o sampl e data and ar
divided by season or month of the year, and may not represent the warmest times of day. Due to

Oregon Department of Environmental Quality 96



Powder Basin Status Report and Action Plan

these factors, these data should be used for informational comparison purposes and not for
determining compliance with watgquality standards. Temperatures measured at the Powder
River site in Baker City are below the®2D criterion with very few exceptions. The Powder
River at Hwy. 86 and Burnt River at Huntington sites have higher median temperatures and
greater exceedaas of the criterion.
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Figure 4-46. Box and whisker plot of temperature data from DEQ Powder Basin ambient
water quality monitoring locations, 2000-2011

Temperature data from the Powder River Baker City ambient monitoring site are presented in
Figures4-47 and 448. The trend in temperature data from 1982 to 2011 is essentially flat, and
the few exceedances of the criterion occur in August. It should be noted that there are no July
data, the month which would be expected to have the highest wateratones.
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