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1. Introduction

The Oregon Department of Environmental Quality (DEQ) has developed a Fhis-draft-Total
Maximum Daily Load (TMDL) rule for the Powder River Basin that addresses—a-type-offecal

indicatora-type-of bacteria{Escherichia—coli-hereafter E—coli}- thatindicates
eentammatrenpollutron of surface waterss by human and anlmal heman—and—anml—feces—#em

The IFMDLruIe focuses ona specrflc —A—tvpe of fecal mdrcator bacterra (Escherichia coli;

hereafter E—¢ehE. coli) that indicates waterfecalfecal fecal contaminationa-sources originating
from humans etand other warm-blooded animals. The Fae-A-TMDL deseribesoutlines a
science-basedstructured approach for waterguality restoration planto-is-a-science-based
approach-to-cleaning-upelean-upcleaning up polluted waters in the basin-se-thatitmeets-state
water-guality-standards. FhetTarget numericalvalues presented in aA-TFMBLthe rule isa
numerical-valde-thatrepresentsdescribes the highestmaximum amount of ameunt-ef-a
pelutantpollution a-a-surface-water body of water can receive and still meet state water quality
the-standards for E—cehE. coli-designed-toprotectbeneficialusesmeet. The TMDL may be
referred to as erther the Powder River Basin Bacterra TMDL or the Powder Rlver Basrn TMDL
for E. coli

1.1 TMDL history

The Middle-Snake-Powder River Basin-oceupies- islocatedlies in eastern Oregon on the border
with Idaho. Fhe basinis-also-known-asthe Middle-Snake PowderwithintThe US Geological
Survey (USGS) Hydrologic Unit Code classification-system-refers to the basin as a six-digit£3*
field} Hydrologic Unit Code (HUC) elassification-systemnumbered 170502 and as the Middle-
Snake Powder Basin—and—.- Subbasins (eight-digit HUCSs) includes the-the Oregon portion of
the Brownlee sSubbasin (17050201), Burnt River sSubbasin (17050202), and Powder River
sSubbasins (17050203)—U§—Geeleq+ealéuwe+éUSG§}4‘h-Peld-HUG—subbasm&meastem

A oW A ~All streams in the
these—subbasmsbasrn draln uItlmater to—m%e BrewnJee—Reservahe Snake River-aleng-on-the

borderof Oregon-and-ldahso.

The TMDL described here represents the first one fecalindicatorisfecalinbacteria FMDL isthe
first-to be issued for the Middle-Snake-Powder River Basin individuallyRewderRiverBasin. The
Water Quality Management Plan (WOMP) developed for this TMDL will be updated as
addrtronal water qualrtv concerns are addressed |n As—fl;future TM DLs—ferLether—wa{er—qeahty

Powder Rrver Basrn Bacterra 1FeeaI—rrcreI+ea);er—loaeterr;-l—TMDL 1FeH:Leler—does not impact or

represent a revision to any-existing Snake River Basin TMDLs that encompass the Powder
River Basin.

1.2 TMDL administrative and public participation
processes

Oregon Department of Environmental Quality 1



Following completion of Oregen-Department-of-Environmental Quality'sBEOthe drafting-TMDL
development process, ineluding-which-ineludesdincluding the engagement of a rule advisory
committee on the-fiscal impacts statement-and other aspects of the rule, DEQ will propose this
the Middle-Snake-Powder River Basin TMDL en-bacteriaterE—coli-willbe-propesed-for adoption
by Oregon’s Environmental Quality Commission, by reference, into rule as OAR 340-042-
0090(2)(a). Any subsequently amended or renumbered rules cited in this document are
intended-te-apply.

therut&adwseryeerrmtteedennq%t:develepment—DEQ prowded epdatesand—seherted

seughtloecabinputen-interpretations of data analyses prior to TMDL development frem-to the
Powder Basin Watershed Council, Powder Valley Water Control District, Burnt and Powder-
Brownlee Agrlculture LocaI AdV|sory Groups and Oregon Department of Agrlculture—and—ether
A . DEQ
provrded draft TMDL documents for review bv ruIe advrsorv commrttee members in early April
2023 followed by two opportunities for public review and submission of comments. Fhe

aThe initial
wrthagl day public comment eppertumt%penod was open from (June 2, 2023 through August
31, 2023)); and was followed by and-a second 3878-day public comment period that was open
from {January 3, 2024 through Feb-SMar 22, 2024.}; and-comments—aDEQ also held a public
hearing_in Baker City on+{ August 15, 2023.}; Assistance from the above-mentioned groups,
along with the public comment periods and public hearing, fulfills the publiceempleted-thepublic
participation requirements specified in OAR 340-042-0050. DEQ considered all input received
during these-public participation-eppertunities, used input to guide the analyses, -and
preparation, and revision of deeumentsthe TMDL, and provided response to comments
(avallable enat https://www.oregon.gov/deg/rulemaking/Pages/PowderTMDL.aspxBEQ's

website).~which-are-available- on-DEQ’s website:

2. TMDL name and location

Per Oregon Administrative Rule 340-042-0040(a), this element describes the geographic area
ferwhich-thewhere the TMDL is-develepedapplies. This Powder River Basin TMDL covers all
freshwater perennral and intermittent streams |n the Powder Rrver Basin. (further—desenbed

TAs-desighated-by-Oregon's-Water Resources-Department,—the Powder River Basin is

comprisesmakes up one of 20 drainage basins in Oregon with basin-specific water quality
standards described in OAR 340-041-0260 (originally described as_ the Powder/Burnt Basins)
and mapped in that+rule-en-Figure 260A. WithintThe US Geological Survey (USGS) refers to
the basin as a six-digit Hydrologic Unit Code (HUC) numbered 170502 and as the Middle-Snake
Powder Basin. Subbasins (eight-digit HUCSs) include the Oregon portion of the Brownlee
sSubbasin (17050201) Burnt River sSubbasln (17050202) and Powder River Ssubbasrns

(17050203) (

smauer—8-drgrt—l=+UGeedeﬂ:rbbasmsas—hsted4nTable 1Iabte)2—§}

Oregon Department of Environmental Quality 2
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Table 1: Powder River Basin subbasinstable2.0:-- PowderRiverBasin-Subbasins

HUCS8 Code | Subbasin Name

17050201 Brownlee Subbasin
17050202 Burnt River Subbasin
17050203 Powder River Subbasin

The basin forms a portion of the border of Oregon with Idaho and lies mostly within Baker
County, with small portions in Union, Wallowa, and Malheur Counties. A portion of the Brownlee
Ssubbasin also lies in -as-well-as-+-ldaho_and is not covered by the TMDL. The Oregon portion
of the basin in-Oregon-drains 3,444 square miles (8,925 square kilometers). Elevation ranges
from 1,640 feet (500 meters) above sea level at the junction with the Brownlee Reservoir—an
impoundmenten-the Snake River; to 9,563 feet (2,914 meters) above sea level in the Wallowa
and-Elkhern-Mountainsranges-in-the-nertheastern-portion-of- the-watershedbasin. The average

elevation is 4, 237 feet (1 291 meters) above sea IeveI (F+q&re—2—9F|qure l) As—shewn—m—F@eFe

éPtqe;e—Z—O)—ln 1988, two river reaches Wlthmm the basm were deS|qnated bv—the—Ué—

GCongress-as Scenic under the federal Wild and Scenic Rivers Act of 1968. These reaches
include a 6-4-mile6.4-mile reachs of the North Powder River from its headwaters in the
Elkhorn Mountains to the Wallowa-Whitman National Forest boundary: and an 11.7--mile reach
s-of the Powder River from Thief Valley Dam to the Highway 203 bridge (National Wild and
Scenic River System; 2024).

Oregon Department of Environmental Quality 3
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Figure 1: Brownlee, Burnt, and Powder subbasins within the Powder River Basin
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wa#m—me%t—frems#eﬁﬁheﬁaelﬁc—geean—Asﬂaﬁesuk—thThe eve#aurcllmate of the Powder
River Basin falls under the-is-classified-as Temperate Continental-eeel-Cool summer-Summer

phase-Phase in the Kdppen-Geiger Climate eClassification System (Kottek et al, 2006). Light
precipitation, low relative humidity, rapid evaporation, abundant sunshine, and wide-large
fluctuations of temperature and precipitation fluctuations-are-characteristicscharacterize -ef-this
climate. Over the past 30 years (1991 — 2020), the-mean annual temperature forin the Powder
Basinbasin was 45.3°F (7.4°C), with a mean annual minimum temperature of 33.3°F (0.8°C)
and a mean annual maximum temperature of 64.9°F (18.3°C)_(PRISM Climate Group; 2022).

Fhe-majority-ofMost annual precipitation falls as snow during winter. Over the past 30 years
(1991 - 2020), annual precipitation has averaged 22.0 inches (56.0 cm) across the Powder
Basin, with an average of 10.2 inches (25.9 cm) in the valleys and foothills an average of 78.2
inches (198.6 cm) at the highest elevations of the Elkhorn, Wallowa, and Blue Mountains-{(Baly
etak;-2008) (PRISM Climate Group; 2022). Portions of the basin commonly experience rain-on
snow events, which reduce the snew-packsnowpack and may-can cause brief-localized flooding.

Oregon Department of Environmental Quality 7



2.2 Hydrology

Major drainages in the Powder River Basin originate in mountainous areas in the western
portion of the basin and flow east into Brownlee, -e-Oxbow, or Hells Canyon Reservoirs
Resepvoir on the Snake River (Figure 12-20). The two major rivers in the basin, the Powder and
Burnt Rivers, begin in the Blue Mountains and flow for 144 and 100 miles, respectively, until the
confluence with Brownlee Reservoir on ethe Snake River. Southern and middle drainages in the
Brownlee Subbasin also drain to Brownlee Reservoir while ones north of Brownlee dam,
including Pine Creek, drain into Oxbow or Hells Canyon Reservoirs on the Snake River.

The Powder River has-headwaters originate areas-in the Blue Mountains (Elkhorn
MeountainsRange) west of Baker City near the town of Sumpter. Cracker Creek and McCully
Fork join to form the Powder River. The r|ver flows southwest before entering Phillips Reservoir;
River. Downstream of the
reservoir, IFthe river ﬂewsturns north throuqh the Baker Valley, and enters Thief Valley
Reservoir to the east of the town of North Powder. Downstream of Thief Valley, the river and
thenturns southeast throughand flows the Keating Valley, eventually entering -and-reaches
Brownlee Reservoir on the Snake River near the town of Richland. Major tributaries include the
North Powder River and Eagle Creek (Figure 12:20).

—tothewestofthe-The headwaters of the Burnt River headwaters-beginsinclude the North,
West, Middle, and South Forks of the Burnt River that headwater arelocated-in the southern
Blue Mountains (Figure 2:201). The forks flow into Unity Reservoir; the mainstem Burnt River
beqgins immediately downstream-ef-the-Reserveir. The Burnt River flows rearthe-town-ofUnity
where the—andflows-east/southeast to apd-joins the Snake River downstream of the from
there-itflows-approximateh100-miles-eastto-the - Snake-Rivernearthe-town of Huntington.

Major tributaries include Clarks Creek, Lawrence Creek, and Dixie Creek (Figure 2-201). d

and—Eagte—GreeleThe Brownlee Subbasrn mcludes all the streams that draln dlrectly to the
Snake River from an-areajust-nerth-of Ontario-to-the-Hells Canyon-areajust north of the

Wallowa County-Baker County line south to the town of Ontario. The largest stream in the
Brownlee Subbasin is Pine Creek—which-is located in the northern portion of the subbasin near

the town of Halfway (Frgure 1).Fhe-majerstreams-and-severalreservoirsinthe basinare

Oregon Department of Environmental Quality 8
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The timing and magnitude of stream flows in the Powder River Basin depend on seasonal
patterns of temperature and precipitation. Generally, most precipitation occurs from late fall
through early spring in the basin as snow- (November-Apriland-rain{mostly-inthe valley floors),
although menseonal-thunderstorms with intense, localized rainfall can occur during the summer
months. With-the-exceptionofExcept for periodic summertime storms, dry and warm conditions
persist from late spring through early fall in the basin (May-October). Stream flows typically peak
in late spring for rivers in the basin with significant winter snowpacks and decline throughout the
summer through late fall. From late spring through early fall, a portion of stream flow and water
stored in reservoirs enters the irrigation conveyance system within the basin.

Reservoir operations and irrigation systems in the basin further influence the timing, amount,
and duration of flows in the Powder River Basin. According to the reeerds-Oregon Water
Resources Department (OWRD)-recerds, there-are-69 dams with-a-height-evergreater than 10
feet in_height exist in the Powder River Basin. OWRD documents that -arg-most of the water
impounded-stored in by-these-reservoirs is-used-forenters irrigation_conveyance systems. Fhere
aretThree irrigation-erwatercontrel-districts manage irrigation water in the Powder Subbasin:
the Baker Valley Irrigation District, the Lower Powder Irrigation District, and the Powder Valley
Water Control District (divided into the Wolf Creek and Pilcher Creek sub-districts). The Burnt
River Irrigation District manages irrigation water trigatien-in the Burnt River Subbasin-is

managed-by-the Burnt- River lrrigation-District. There-are-no-fFormal irrigation or water control

Oregon Department of Environmental Quality 11



districts do not exist in the Brownlee Reservoir-Subbasin; i—-irigationis-managed-by
individuals or informal user groups_manage irrigation water inthatsubbasinthere. Available
water in-the-PowderBasin-is fully appropriated_in the Powder River Basin. In low water years, all
users may not receive adequate water supplies despite managers will-drawing -reservoirs are

oeften-drawn-down to minimum levels.—and-there-is-not-enough-waterto-supplyal-users:

The Powder River Basin contains Fhere-are-five reservoirs in-the-PowderBasin-with-a storage
capaeity-capacities greater than 5,000 acre-feet. These include one (-Ynity-Bam-(Unity
Reservoir)} in en-the Burnt SubbasinRiver; and four (Fhief-\alley-Dam(Thief Valley-Reservoir,
Phillips-Reserveir, Pilcher Creek, and Wolf Creek) in the Powder Subbasin. the-and-Masen-Dam
PhillipsReservoiryonthe Powder River—were-constructed-by-tThe U.S. Bureau of Reclamation
constructed Unity, Thief Valley, and Phillips Reservoirs; all and-are_ now operated by local
irrigation districts. Pilcher Creek-Bam- and Wolf Creek Bam-Dams {retshown-on-Figure-2.2)
are owned and operated by the Powder Valley Water Control District.Fhese-projects-are

diseussodp e dotnibindellowine subonetions,

2.2.1 Burnt River Irrigation Project

As-shown-on-Figure-2.2,-Unity Dam-and-Reservoir are-is located on the upper-Burnt River about
40 miles southwest of Baker City (Figure 12:2). Lands served by the irrigation 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 mcluded in the project. Based—m%data—l%@l@ae#e&reeewed

Fhe Bureau-of Reclamationreports-that-Unity Dam is a zoned earthfillearth fill dam 82 feet high

and 694 feet long. -and-tThe maximum reservoir capacity is 25,800 acre-feet with a surface area
of 926 acres. Unity Dam was completed in 1937 to-take-advantage-of the-existing-distribution
system-and the dam-and-reservoir have-has since been operated and maintained by the Burnt
River Irrigation District.-and-efferno-flood-control-benefits:

2.2.2 Baker Irrigation Project

The Upper Division of the Baker Project furnishes irrigation water from Phillips Reservoir 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 City.

Mason Dam on the Powder River near Sumpter, Ore.OR, is a zone earth and rockfill
embankment dam measuring 173 feet high and 895 feet long. Mason dam creates Phillips
Reservoir, which has a maximum capacity of 95,500 acre-feet and a surface area of 2,235
acres. Stored water 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.

Fhe Bureau-of Reclamationreperts-that-Thief Valley Dam is a concrete slab and buttress dam

390 feet long and 73 feet high with a maximum reservoir capacity of 17,600 acre-feet and a
surface area of 740 acres. Water stored in Thief Valley Reservoir is released for diversion
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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 River Irrigation District on
June 1, 1932.

2.2.3 Powder Valley Water Control District

The Powder Valley Water Control District owns and operates Wolf Creek and Pilcher Creek
Reservoirs. These systems ;-whieh-provide irrigation water to land located in the North Powder
and nerthern-Baker valleys in the vicinity of the City of North Powder (see-Figure 2:0-21 for
general location). Completed in 1974, the reservoir behind Wolf Creek dam is approximately
220 acres in area and stores approximately 12,000 acre-feet. Pilcher Creek Reservoir was
completed in 1984 and is approximately 222 acres in area and stores approximately 5,900 acre-
feet. Operated as one pool, Wolf Creek Reservoir usually draws down quicker than Pilcher
Creek Reservoir, so 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 both to the north and south of the river. Due to the connectivity of the system,
the project is often referred to as the Wolf Creek Reservoir Complex.

2.3 Land use/land cover
As-summarizednTable-2.3-and-shewn-ir-Figure-2.3+tThe largest percentage_of land_use/land

cover in the-Powder River Babasin is-consists of scrub-shrub, followed by forest and
grasslands; (Table 2-3). -dDeveloped urban areas are minimal, with the largest being Baker City
(population approximately 9,700). Land ownership is divided equally between Hecated-nearthe
centerof-the-basin—and-pPprivate and federal-ewnership-are-aboutegqualand-dominant. Areas
of irrigated agriculture are found along: the Burnt River;, the North Powder River:-, the Powder
River in-Baker/alley-north of Baker City, in the Keating Valley, and near Richland;-, and
alongand-n-the Pine Valley-Creek near Halfway (see-Figure 2:03). Grassland/shrub areas are
lecated-inthe-occur in the valley plains and foothill areas and-while forested areas are
concentrated in the mountains.

Table 2: 2019 Land cover classes and percentaqes in the Powder River Basin (DeW|tz J., and U S
Geological Survey, 2021)Fa !

Percent
NLCD Land Cover Class Acres of the
basin
Shrub/Scrub 1016650 46.1
Evergreen Forest 593939 26.9
Herbaceous 366166 16.6
Hay/Pasture 78513 3.6
Cultivated Crops 65532 3.0
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Percent

NLCD Land Cover Class Acres of the

basin
Developed, Open Space 24548 1.1
Emergent Herbaceous Wetlands 20737 0.9
Open Water 13869 0.6
Barren Land 7770 04
Developed, Low Intensity 6675 0.3
Woody Wetlands 5871 0.3
Developed, Medium Intensity 3527 0.2
Developed, High Intensity 215 <0.1
Deciduous Forest 103 <0.1
Mixed Forest 45 <0.1
Total: | 2204160 100.0
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Figure 2: 2019 National land cover database classes in the Powder River Basin

3. Pollutant identification

As stated in OAR 340-042-0040(4)(b), this element identifies the pollutants causing impairment
of water quality that are addressed by this TMDL. The associated water quality standards and
beneficial uses are identified in Chapter 4.

FhetableTable 3-0 and figure-Figure 3-0 in-this-section-presents stream and watershed
assessment units within-in the Powder River Basin that were listed as impaired for baeteria-E-
eoliE. coli_and fecal coliform on DEQ’s 2022 Clean Water Act Section 303(d) List (as part of
DEQ'’s Integrated Report), which was approved by EPA on September 1, 2022 (DEQ 2022a).
One assessment unit within the Powder River Basin is listed as impaired for fecal coliform
(Table 3). This assessment unit was added to the 303(d) list in 1998 and is based on a
previously applicable criterion. Additional information about the fecal coliform listing is included

in Section 3 of the TMDL Technical Support Document. Status-categoriesy-desighations-are
prescribed-assighed-by-Sections 305(b) and 303(d) of the Clean Water Act assigns status
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categories. and-are-summarizedin-Section 3 of the TMDL Technical Support Document
summarizes the assigned categories in the Powder River Basin. Assessment units listed in-as

Category 5 (data |nd|cate a designated use is not supported ora Water qualltv standard is not
attainedde : i

DEQ’s evaluations include data and information collected within the basin spanrning
decadesfrom 1990 to 2024 and includes consideration of past EPA-approved Integrated
Reports, specifically the 2012 and 2018-20 impairment listings and categories. Comparisons
between these and the 2022 impairments indicate some divergencesdifferences. Tabulated
comparisons and explanations are provided in the TMDL Technical Support Document (DEQ;
2024a). DEQ developed this TMDL to be implemented to achieve attainment of the applicable
water quality criteria to support the asseciated-designated beneficial uses, as specified in
Section 4 of this document.

DEQ developed this-the Powder River Basin Bacteria TMDL to address Category 5 listed
assessment units and to serve as a protection plan for all other assessment categories in the
basin, including unimpaired and unassessed. The allocations and implementation framework
apply year-round to all freshwater perennial and intermittent streams in the basin_(Sections 5, 8,
and 9)—a&deserrleed—m§eetrens%—8and—9eﬁh+&deeumem The |mplementat|on framework is
presented in the Pew A
(DEQ; 2024b) aneLmeludesdescrlbes pessrlelepotentlal |mplementat|on activities and
timeframes to mpmvewater—quahtyachleve Water quallty targets, asweu—asand measures of

success (Section 12).
12 below-

Table 3:0 presents-describes the relevant E. coli baeteria303(d) listings and_the assessment

units where the proposed TMDL appliesferwhich-DEQ-developed-this TMBL. The-extent
ofFigure 3:0 displays the locations of assessment units listed as Category 5assessmenteunits

2022 EPA approved Inteqrated Report (DEQ 2022a)49 Further—mtermatreprrsﬂavarlabtem

SSection 3 of the FMBL-Technical Support Document provides detailed-information on these
listings (DEQ; 20244a).
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Table 3: Powder River Basin E

. coli and fecal coliform assessment units and status on Oreg

Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%

Brownlee Subbasin

OR LK 1705020102 05 100576 Love Reservoir Lake/Reservoir E. coli Unassessed
OR_LK 1705020102 05 100577 o Lake/Reservoir E. coli Unassessed
OR LK 1705020103 05 100578 Brownlee Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100579 Clear Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100580 Fish Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100581 Crow Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020107 05 100582 Hells Canyon Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020107 05 100583 Oxbow Reservoir Lake/Reservoir E. coli Unassessed
OR SR 1705020101 02 103229 Snake River River and stream E. coli Unassessed
OR SR 1705020102 05 102789 Birch Creek River and stream E. coli Unassessed
OR_SR_1705020106 05 102790 Pine Creek River and stream E. coli 2
OR SR 1705020106 05 102791 Lake Fork Creek River and stream E. coli Unassessed
OR SR 1705020106 _05 102792 North Pine Creek River and stream E. coli Unassessed
OR_SR 1705020106 05 102793 Pine Creek River and stream E. coli 2
OR SR 1705020106 05 102794 Dry Creek River and stream E. coli Unassessed
OR SR 1705020106 _05 102795 Pine Creek River and stream E. coli Unassessed
OR SR 1705020106 _05 102796 North Pine Creek River and stream E. coli Unassessed
OR SR 1705020107 05 102797 McGraw Creek River and stream E. coli Unassessed
OR SR 1705020107 05 102798 Spring Creek River and stream E. coli Unassessed
OR_WS 170502010101 05 103097 [ HUC12 Name: Moores Hollow Watershed Unit (1st through 4th order streams) | E. coli 4At
OR WS 170502010106 05 103227 | HUC12 Name: Bridge Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010201 05 103226 | HUC12 Name: Road Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010202 05 103098 | HUC12 Name: Upper Birch Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010203 05 103099 | HUC12 Name: Love Reservoir Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010204 05 103100 | HUC12 Name: Lower Birch Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010205 05 103101 | HUC12 Name: Benson Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010206 05 103225 | HUC12 Name: Grouse Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%

OR WS 170502010301 05 103224 | HUC12 Name: Ryan Guilch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010303 05 103223 | HUC12 Name: Morgan Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010304 05 103222 | HUC12 Name: Dennett Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010306 05 103221 | HUC12 Name: Raft Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010307 _05 103220 | HUC12 Name: Jackson Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010401 05 103219 | HUC12 Name: Cottonwood Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010403 05 103218 | HUC12 Name: Dukes Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010601 05 103102 | HUC12 Name: Headwaters Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010602 05 103103 | HUC12 Name: McMullen Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010603 05 103104 | HUC12 Name: Clear Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010604 05 103105 | HUC12 Name: Deer Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010605 05 103106 | HUC12 Name: East Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010606 05 103107 | HUC12 Name: Fish Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010607 05 103108 | HUC12 Name: Upper North Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010608 05 103109 | HUC12 Name: Lake Fork Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010609 05 103110 | HUC12 Name: Lower North Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010610 05 103111 | HUC12 Name: Sheep Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010701 05 103228 | HUC12 Name: Oxbow Dam-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010703 05 103217 | HUC12 Name: Herman Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010704 05 103216 | HUC12 Name: McGraw Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010705 05 103215 | HUC12 Name: Hells Canyon Dam-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Powder Subbasin

OR_LK 1705020301 05 100588 Phillips Lake Lake/Reservoir E. coli 2
OR LK 1705020303 05 100589 Smith Lake Lake/Reservoir E. coli Unassessed
OR_LK 1705020303 05 100590 o Lake/Reservoir E. coli Unassessed
OR_LK 1705020303 05 100591 o Lake/Reservoir E. coli Unassessed
OR LK 1705020304 05 100592 Rock Creek Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020305 05 100593 Pilcher Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020306 05 100594 Wolf Creek Reservoir Lake/Reservoir E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%)%
OR LK 1705020306 05 100595 Shaw Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020306 05 100596 Jimmy Creek Lake/Reservoir E. coli Unassessed
OR_LK 1705020306 05 100597 Thief Valley Reservoir Lake/Reservoir E. coli 2
OR LK 1705020307 05 100598 Fisk Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020308 05 100599 Balm Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020308 05 100600 Love Reservoir Lake/Reservoir E. coli Unassessed
OR_LK 1705020308 05 100601 o Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100602 Echo Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100603 Lookingglass Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100604 Eagle Lake Lake/Reservoir E. coli Unassessed
OR_LK 1705020311 05 100605 Brownlee Reservoir Lake/Reservoir E. coli 2
OR LK 1705020303 02 107258 Highway 203 Pond Lake/Reservoir E. coli Unassessed
OR SR 1705020301 05 102812 Cracker Creek River and stream E. coli Unassessed
OR SR 1705020301 05 102813 McCully Fork River and stream E. coli Unassessed
OR_SR 1705020301 05 102814 Powder River River and stream E. coli 2
OR_SR 1705020302 05 102815 Powder River River and stream Fecal coliform 5
OR_SR_ 1705020302 05 102815 Powder River River and stream E. coli 2
OR_SR_ 1705020303 05 102816 Powder River River and stream E. coli 2
OR_SR 1705020305 05 102817 North Powder River River and stream E. coli 5
OR_SR 1705020304 05 102818 Powder River River and stream E. coli 2
OR_SR 1705020306 05 102819 Powder River River and stream E. coli Unassessed
OR_SR 1705020306 05 102820 Antelope Creek River and stream E. coli Unassessed
OR_SR 1705020306 05 102821 Powder River River and stream E. coli 3
OR_SR 1705020307 05 102822 Big Creek River and stream E. coli Unassessed
OR_SR 1705020307 _05 102823 Big Creek River and stream E. coli Unassessed
OR_SR 1705020307 _05 102824 Beagle Creek River and stream E. coli Unassessed
OR_SR 1705020308 02 102825 Clover Creek River and stream E. coli Unassessed
OR_SR_ 1705020308 05 102826 Powder River River and stream E. coli 2
OR_SR 1705020308 05 102827 Clover Creek River and stream E. coli Unassessed
Oregon Department of Environmental Quality 19



Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR SR 1705020308 05 102828 Goose Creek River and stream E. coli Unassessed
OR_SR 1705020309 05 102829 Powder River River and stream E. coli 5
OR_SR 1705020310 05 102830 Eagle Creek River and stream E. coli 5
OR SR 1705020311 05 102831 Powder River River and stream E. coli Unassessed
OR WS 170502030101 05 103151 | HUC12 Name: Cracker Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030102 05 103152 | HUC12 Name: McCully Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030103 05 103153 | HUC12 Name: Hawley Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030104 05 103154 | HUC12 Name: Clear Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030105 05 103155 | HUC12 Name: Deer Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030106 05 103156 | HUC12 Name: Union Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030201 05 103157 | HUC12 Name: Lake Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030202 05 103158 | HUC12 Name: Stices Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030203 05 103159 | HUC12 Name: Beaver Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030204 05 103160 | HUC12 Name: Elk Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030205 05 103161 | HUC12 Name: Ebell Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030206 05 103162 | HUC12 Name: Sutton Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030207 05 103163 | HUC12 Name: Blue Canyon-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030301 05 103164 | HUC12 Name: Upper Baldock Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030302 05 103165 | HUC12 Name: Lower Baldock Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030303 05 103166 | HUC12 Name: Old Settlers Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030304 05 103167 | HUC12 Name: Estes Slough-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030401 05 103168 | HUC12 Name: Upper Salmon Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030402 05 103169 | HUC12 Name: Lower Salmon Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030403 05 103170 | HUC12 Name: Willow Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030404 05 103171 | HUC12 Name: Rock Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030405 05 103172 | HUC12 Name: Big Muddy Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030406 05 103173 | HUC12 Name: Sand Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030407 05 103174 | HUC12 Name: Warm Springs Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030408 05 103175 | HUC12 Name: Gentry Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR WS 170502030501 05 103176 | HUC12 Name: Upper North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030502 05 103177 | HUC12 Name: Middle North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030503 05 103178 | HUC12 Name: Upper Anthony Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030504 05 103179 | HUC12 Name: Lower Anthony Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030505 05 103180 | HUC12 Name: Lower North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030601 05 103181 | HUC12 Name: Upper Wolf Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030602 05 103182 | HUC12 Name: Lower Wolf Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030603 05 103183 | HUC12 Name: Jimmy Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030604 05 103184 | HUC12 Name: Antelope Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030605 05 103185 | HUC12 Name: Thief Valley Reservoir-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030606 05 103186 | HUC12 Name: Magpie Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030701 05 103187 | HUC12 Name: Upper Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030702 05 103188 | HUC12 Name: Middle Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030703 05 103189 | HUC12 Name: Beagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030704 05 103190 | HUC12 Name: Lower Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030801 05 103191 | HUC12 Name: Salt Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030802 05 103192 | HUC12 Name: Crews Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030803 05 103193 | HUC12 Name: Tucker Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030804 05 103194 | HUC12 Name: Ruckles Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030805 05 103195 | HUC12 Name: Balm Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030806 05 103196 | HUC12 Name: Clover Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030807 05 103197 | HUC12 Name: Goose Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030808 05 103198 | HUC12 Name: Ritter Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030901 05 103199 | HUC12 Name: Love Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030902 05 103200 | HUC12 Name: Fivemile Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030903 05 103201 | HUC12 Name: Maiden Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030904 05 103202 | HUC12 Name: Hyall Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030905 05 103203 | HUC12 Name: Chalk Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031001 05 103204 | HUC12 Name: Headwaters Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Listing

Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant SaTCaoT

OR WS 170502031002 05 103205 | HUC12 Name: West Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031003 05 103206 | HUC12 Name: Bennett Creek-Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031004 05 103207 | HUC12 Name: East Fork Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031005 05 103208 | HUC12 Name: Paddy Creek-Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031006 05 103209 | HUC12 Name: Little Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031007 05 103210 | HUC12 Name: Lower Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031101 05 103211 | HUC12 Name: Daly Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031102 05 103212 | HUC12 Name: Immigrant Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031103 05 103213 | HUC12 Name: Foster Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Burnt Subbasin

OR_LK 1705020201 05 100584 Unity Reservoir Lake/Reservoir E. coli 2
OR LK 1705020202 05 100585 Whited Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020202 05 100586 Elms Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020203 05 100587 Higains Reservoir Lake/Reservoir E. coli Unassessed
OR SR 1705020201 05 102799 tributary to Trout Creek River and stream E. coli Unassessed
OR SR 1705020201 05 102800 North Fork Burnt River River and stream E. coli Unassessed
OR SR 1705020201 05 102801 Trout Creek River and stream E. coli Unassessed
OR SR 1705020201 05 102802 North Fork Burnt River River and stream E. coli Unassessed
OR_SR 1705020202 05 103265 South Fork Burnt River River and stream E. coli 5
OR SR 1705020202 05 103266 South Fork Burnt River River and stream E. coli Unassessed
OR SR 1705020203 05 103267 Camp Creek River and stream E. coli Unassessed
OR SR 1705020203 05 103268 Camp Creek River and stream E. coli Unassessed
OR_SR 1705020204 05 102803 Burnt River River and stream E. coli 2
OR SR 1705020204 05 102804 Big Creek River and stream E. coli Unassessed
OR_SR 1705020205 05 102805 Burnt River River and stream E. coli 5
OR SR 1705020205 05 102806 Clarks Creek River and stream E. coli Unassessed
OR SR 1705020205 05 102807 Auburn Creek River and stream E. coli Unassessed
OR SR _1705020207_05 102808 Durkee Creek River and stream E. coli Unassessed
OR SR 1705020206 _05 102809 Burnt River River and stream E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR_SR_ 1705020208 05 102810 Burnt River River and stream E. coli 2
OR_SR 1705020208 05 102811 Dixie Creek River and stream E. coli 2
OR WS 170502020101 05 103112 | HUC12 Name: Headwaters North Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020102 05 103113 | HUC12 Name: Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020103 05 103114 | HUC12 Name: Patrick Creek-North Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020104 05 103115 | HUC12 Name: Trout Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020105 05 103116 | HUC12 Name: Petticoat Creek-North Fork Burnt River | Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020106 05 103117 | HUC12 Name: West Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli 2
OR_WS 170502020107 05 103118 | HUC12 Name: Middle Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli 5
OR WS 170502020108 05 103119 | HUC12 Name: Antelope Creek-North Fork Burnt River | Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020201 05 103120 | HUC12 Name: Upper South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020202 05 103121 | HUC12 Name: Middle South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020203 05 103262 | HUC12 Name: Lower South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020204 05 103122 | HUC12 Name: Job Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020301 05 103123 | HUC12 Name: West Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020302 05 103124 | HUC12 Name: East Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020303 05 103125 | HUC12 Name: Higgins Reservoir-Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020401 05 103126 | HUC12 Name: Pine Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020402 05 103127 | HUC12 Name: Rock Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020403 05 103128 | HUC12 Name: Upper Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020404 05 103129 | HUC12 Name: Lower Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020405 05 103130 | HUC12 Name: Independence Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020501 05 103131 | HUC12 Name: Mill Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020502 05 103132 | HUC12 Name: Clarks Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020503 05 103133 | HUC12 Name: Auburn Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020601 05 103134 | HUC12 Name: Dark Canyon-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020602 05 103135 | HUC12 Name: Cave Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020603 05 103136 | HUC12 Name: Powell Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020701 05 103137 | HUC12 Name: Lawrence Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR WS 170502020702 05 103138 | HUC12 Name: Upper Alder Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020703 05 103139 | HUC12 Name: Lower Alder Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020704 05 103140 | HUC12 Name: Durkee Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020705 05 103141 | HUC12 Name: Pritchard Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020801 05 103142 | HUC12 Name: Manning Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020802 05 103143 | HUC12 Name: Swayze Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020803 05 103144 | HUC12 Name: Shirttail Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020804 05 103145 | HUC12 Name: Sisley Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020805 05 103146 | HUC12 Name: North Fork Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020806 05 103147 | HUC12 Name: South Fork Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020807 05 103148 | HUC12 Name: Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020808 05 103149 | HUC12 Name: Jett Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020809 05 103150 | HUC12 Name: Durbin Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Note: 'Listed as Category 4A under the Malheur Basin TMDL. It will be reassigned to the Powder River Basin Bacteria TMDL.
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Figure 3: Powder River Basin E. coli and fecal coliform Category 5 assessment units (2022)

4. Water quality standards and
beneficial uses

As stated in OAR 340-042-0040(4)(c), this element identifies the beneficial uses in the basin,
specifying the most sensitive beneficial use, and the relevant water quality standards
established in OAR 340-041-0202 through 340-041-0975. Achieving water quality standards for
a pollutant that protects the mestsensitive-beneficial use in the basin most sensitive to

|mpa|rment by that pollutant m—the—bagn-ensures that all By—de&gn—aehtevement—ef—@tegen—s

beneficial uses
are also protected. Table 4-0a describes beneficial uses in the Powder River Basin.

As-notedinTable 4-0bfeFecal contamination can affect multiple beneficial uses, including
water contact recreation and fish and aquatic life (Table 4:0b5)-. In the Powder River Basin,
Wwater contact recreation is thedesignated the most sensitive Fhe-most-sensitive-beneficial
use affected by fecal contamination-nthe Powder River Basin. Exposure to waters fecal
contaminated watersby fecal material tofecalmaterialduring watercontactrecreationincluding
swimming, boating, fishing, other water sports, or recreating on beaches/river banks; increases
the rlsk of contractlnq m|Id to severe |IInesses-d4seases—feund—m—teeaLmatenaltet—wmeh—|s
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pathogens-found-with-bacteriainfecalmateral. E—coliE. coli is an indicator of fecal

contammat|on from human or other warm-blooded anlmals in Oreqon S freshwatersilihe—._Leeh

Water with high levels of fecal contamination can also pose a disease risk to livestock and
wildlife. -Infections likesuch as Johne's disease are-caused-byresult from ingestion of fecal
material from sick animals-bacteria-in-manure-ofinfected-animals—which-serves-as-anongoing
resepvoirofthe bacteria. This potentially fatale disease reducesdecreases weight gain in cattle;
can-befatal and leadstocauses wasting symptoms in deer. Fecal contamination of water used
for irrigation water alsoraisesthe-increases the risk of pathogen produce-crop-contamination of
food crops. Although the TMDL addresses water quality standards designed to protect water
recreational contact, beneficial uses of ‘watercontactrecreationnotthe-most sensitive
beneficialuseirrigation and livestock watering are-prevalentbeneficial usesinthe Powder
RiverBasinand-will also be protected through implementation-ofthis TMDL.

Tables 4-0a and Table 4-0b5 speeify-identify designated beneficial uses ef-RPewder RiverBasin
surface-waterof surface waters in the Powder River Basin specified in OAR 340-041-0260.
Table 260A, -and-the-applicable numeric and narrative water quality standards addressed by

this-the TMDL, as-well-as-indicateand the most sensitive beneficial uses related to each
standard.

deeumem—eDElevated %eehE coI| baetena—leads—rmpamconcentratlons in surface waters
indicate impairments of water contact recreation (andlea-the most sensitive beneficial use) in
the basin (Section 43 and Section 34 of the Technical Support Document)—{water-contact
recreation)-n-freshwaters. The TMDL sets acceptable leadslevels of E—eoliE. coli in surface
- thebdeswmetimeolr boclodompolmerisoreoddressed by this TMIDL o stmnor!
water contact recreation use to be supported. Therefore, the TMDL protects althus-and--thus
and-hence;-protectings-all beneficial uses_in the basin related to fecal contaminationen.

FaTable 4: Powder River Basin designated beneficial uses (from OAR 340-041-0260 Table 260A)ble
0a I - e dlosi T ficial

All-streams-and-tributaries

theretoAll Basin Waters
Public Domestic Water Supply
Private Domestic Water Supply
Industrial Water Supply
Irrigation
Livestock Watering
Fish and Aquatic Life
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T o -
theretoAll Basin Waters

Wildlife and Hunting

Fishing

Boating

Water Contact Recreation

Aesthetic Quality

Table 5: Appllcable water qualltv standards and most sensmve benef|C|aI usesilialelewle

concentrations, dissolved chemical
substances, toxic materials, radioactivity,
turbidities, color, odor and other
deleterious factors at the lowest possible
levels.

Most
Parameter Citation Summary of applicable standards Aoliczlee senS|r|ye
water beneficial
use
(A) 90-day geometric mean (of 5 or more
samples) of 126 E-—¢celiE. coli organisms
Bacteria OAR 340- per 100 mL Fresh Water
041-009(1)(a) water contact
(B) No single sample may exceed 406 E: recreation
eoliE. coli organisms per 100 mL
The highest and best practicable
treatment and/or control of wastes,
activities, and flows must in every case
be provided se-as-to maintain dissolved
Statewide | OAR 340- oxygen and overall water quality at the All waters Fish and
Narrative 041-0007(1) highest possible levels and water of the state | aquatic life
Criteria temperatures, coliform bacteria

From 2000-2024—20619, Eexceedances of the water contact recreation criteria for E.coli,

including both -E—eelieg-geometric mean eriterion-(126 E—eeliE. coli organisms/100 mL) and

single sample criterion (406 E—celE. CO|I E-¢oliE. coli organisms/100 mL) have both been observed (see the
Technical Support Document)-y

irrigation-seasen. DEQ used both crlterla to identify and develepset the percent reductlons
needed to achieve water quality standards across all flow conditions (Section 4.5 of the

Technlcal Support Document)—Ase*plame%néeeﬂenA%Q—eﬁhelMDHeehme&léuppeﬁ
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Because-waters-oftThe Powder River, Burnt River, and streams in the Brownlee Subbasins

drain to reservoirs oin the Snake River, which-formings the border between the-rertheast
poertion-of£Oregon and Idaho. Therefore, DEQ considered downstream water quality standards,
identified impairments, and effects of implementation-implementing theefthis TMDL. The
mainstem Snake River does not currently have Category 5 listing for E—eeliE. coli fecatindicator

boetera thngs—bwn—e%her—@;ege&eHd&heﬂaper—downstream of dlselqarges4remthe Powder

River Basm in Oreqon or Idaho

SnakeRwer—Hewever—bee&useLOregon and Idaho share eempa#abnl&smllar crlterla for E-

eoliE. coli criteria (IDEQ; 2023). Thus, -BEQ-cencluded-thatimplementation of the TMDL
allecations-in Powder, Burnt, and Brownlee Ssubbasins will result in attainment of both state’s
bacteria-E—eelE. coli water quality criteria at the points of discharge into reservoirs on the te
the-Snake River.

5. Seasonal variation and critical
conditions for bactertaE—colE.
coll

Per OAR 340-042-0040(4)(j) and 40 Code of Federal Regulation130.7(c)(1), TMDLSs must alse
identify any-seasonal variation and the critical condition or period ef-for each pollutant; if
applicable.
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Stream-flows-during-wintermeonths-DEQ evaluated E—celE. coli concentrations and loads
during these-two hydrelogic-periods as-defined as late spring through early fall (“irrigation

seasen—{Aprit—OeteberlMay-October) and_late fall through early spring (“Ren-irigation
season;{Nevember—Mareh)November-April)-respectively. These periods are based on
dlfferences in cllmate hydroloqy, and water manaqement practlces including irrigation (Sectlon

_)_-

&nd—r—we#s—As elet&#ed—m—the—Pewde#RHmr—Ba&niFMDEdescrlbed in the Technlcal Support

Document, DEQ ecaptured-describedcalculated-the-differencesin -these-variationsin-E—coliE.

coli the-load duration curves and-time-series-plots-analysesconecentrations-betweenfor each of
the two periods. The analysis found exceedances of E—eeliE. coli concentration eriteria-year

reundcriteria year-round. However, more frequent exceedances occurred during-theirrigation

seasenfrom late—spnnq—th;euqh—eaﬁy—faHMav October—and—teund—ﬂqat—baetena—enmna—&re

Altheugh-DEQ’s analyses suggest that critical conditions for E-eehE. coli loads occur from late
spring-through-early-fallMay-October in the basin. However, due to potential differences in the
t|m|nq of when deposition of nonpoint source -fecal material +s—e|eaesﬁedoccurs on Iand and

aIIocatlons and the—asseemedrecommended manaqement aenens—needeel—te—wppeﬁ—them

must-be-apphedapply-year-round.

6. BacteriaE—cohlE. coll water
quality data evaluation overview

DEQ used ERPA's-flow-basedthe load duration curve method recommended by the EPA to
determine pollutant leading-capacityloading capacity, assess current conditions, and calculate
the recessary-pollutant reductlons _needed to comply with Oregon’s bacteria-E—colE. coli water
quality criteria_(Figure 6-04; ;-as-summarized-in-Figure-6-0-and-detailed-in-Sections 4-4-and-4-5

e#—theleehmeal&*ppeﬁ—deeument—Deeumem—(DEQ 2024a). The approach-method allews
comparison-ofcomparesquantifies observed baeteria-E—€oliE. coli loads te-and water quality

criteria under various flow eategeries-and seasonal conditions.- Fhese

comparisensComparisons between observations and criteria—and-can-be-used-to-help target
identify appropriate waterguality-restoration effertsactivities for different areas.
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Figure 4: Powder River Basin E. coli analysis overview

Flow duration intervalscurves describe therange-offlows-thatfallwithin-defined-intervals
describing-thatfull-the probability that a specificmeasured flow will be equal to or greater than-er
equalte that flow over the period of record for a specific stream or river gage.

_DEQ used the categories to defrnde feuewng—srmplmed—ﬂem%ategene&ntewalseateqenesﬂow

duratron intervals to define

deratten—rntervals in basrn streams and rivers: Hrgh Flows (flows equal or qreater 0% to 10% of
the time};-), Medium-High_Flows (flows equal or greater 10% to 40% of the time}:-), Medium
Flows (flows equal or greater 40% to 60% _of the time)}-), Medium-Low Flows (flows equal or
greater 60% to 90% of the time):-), and Low Flows (flows equal or greater 90% to 100% of the

time);-as-defined-in- Table-4-4-of the TMDLTechnical- Suppert Becument(DEQ; 2024a). Flow
emton patepas e coos e ne

Load duration curves arewere calculated by multiplying paired water quality concentrations {
data-withand flows across a flow duration curve. s-with-ate-paireduration-DEQ developed load
duratlon curves for specific reaches in the Powder Rrver basrn that describe —fervarious

= = ws-by-1) the-water
qualrtv standards for %eehE coIr wateequaht*entenen—eeneentnatren—te—detenmn@eadmg
capaeity(geometric mean and single sample criteria); and; 2) measured-E-—coliE. coli
concentrations-loads calculated from the-mostrecently-available dataforthe reachDEQ TMDL
project described in the Technical Support document (DEQ 2024a)-to-determine-observed
leads. Comparisons of aceeptable-loads based on water quality standards and observed loads
allowed DEQ to calculate the amount of E—eeliE. coli load reduction, expressed as a percent,
needed to meet water quality standards—expressed-asa-percentreduction (DEQ; 2024a). Load
duration curves for %eehE coli and calculatrons of the percent reductrons in %eehE coIr loads
needed

DEQ—provrded asis for hnked—lmkrnqcalculatrnq contrrbutrons of eetentrat-pornt and nonpornt
sources et—leaeterra—Eln the basrnthat—ee&td—rnﬂuenee—stre&n%b&etena—eeneentratrens—dunng

)
o ©|E
[@NN¢»)

Addttrenal—rlnformatron on leaeterraE colr analyses is provrded in Sectron 4 of the TMDL

Technical Support Document (DEQ; 2024a).
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7.0 Pollutant sources or source
categories

As noted in OAR 340-042-0040(4)(f) and OAR 340-042-030(12), a source is-consists of any
process, practice, activity, or resulting condition that causes or may cause pollution or the
introduction of pollutants to a waterbody. This section identifies-the-various pollutant sources
and estimatescontributions, to the extent existing data allow estimates, of the significance of
pollutant loading from existing sources.

poIIutants to streams mclude pomt and nonpomt sources. OAR 340 045 0010(17) defines point
source as “any discernible, confined and discrete conveyance, including but not limited to any
pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated
animal feeding operation, or vessel or other floating craft, from which pollutants are or may be
discharged.” OAR 340-41-0002(42) defines nonpoint sources as “diffuse or unconfined sources
of pollution where wastes can either enter, or be conveyed by the movement of water, into
waters of the state.”

By definition (OAR 340-042-0030(1)), background sources include all sources of pollution or
pollutants not originating from human activities. Background sources may also include
anthropogenic sources of a pollutant that the DEQ or another Oregon state agency does not
have authority to regulate, such as pollutants emanating from another state, tribal lands, or
sources otherwise beyond the jurisdiction of the state.

There are_several potential a-variety-of potential-anthrepegenichuman or human-influenced

sources of fecal contamination to surface waters of the Powder River Basin-suiface-waters.
Each source varies in significance-offecal-contributions;magnitude based on prevalence-of-the
activitiesactiviby-type, size-ottheland-area-onwhich-the-activities-occurexient-of-activities,
lecations-proximity efef-activities-inrelation-to surface waters, and mechanism of transport to
surface waterstranspert-mechanisms. By-massBased on permit limits set for point sources-efE-
coliinthe basinef—, DEQ concluded that nonpoint sources are-fargreatercontributorsof
bacteria-in-the-PowderRiverBasin-than-point-seurcescontribute the majority of E—eehE. coli

observed in surface waters. Further information on source assessment is available in Section 5
of the TMDL Technical Support Document (DEQ -2024a).

7.1 Baeterta-E-—¢eohE. coli nonpoint and background
sources

NenpeintThe combined category of nonpoint and /background sources of bacteria-E—celE. coli
in the Powder River Basin includes wildlife, leaching from failing residential or business septic
systems, stormwater runoff from roads not managed by the Oregon Department of
Transportation, and runoff (including rareff-stormwater and irrigation raneffwater) ir-contact-with
activities-associatedfrom aqucultural and forest Iands Wlth annual or seasonal Ilvestock

Qogulatlons A ,
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DEQ'’s analyses suggest that runoff from agricultural areas constitute a source of E—celiE. coli in
the Powder River Basin. Concentrations of E—eeliE. coli exceeded both geometric mean and
single sample criteria in areas-efareas of the Powder and Burnt River sSubbasins downstream

of areas-with-irrigated pastures and areas ysedoccupied annually or seasonally by livestock-fer

of—the—Bumt—Rwer—and—frem—Unﬁy—Resen%msndgepert—Further detalls can be found in the

source assessment provided in Section 5 of the Technical Support Document.

DEQ concluded that transfer of baetenaELeehE coI| from a variety of Iand uses to surface

eenveyanees—and—eancould be addressed using nonpornt source manaqement stratemes DEQ
concluded potential loading of E~eeklE. coli from failing septic systems in rural residential areas

couId be addressed with DEQ s Onsite Septlc- ProqramPregram—that—the—lew—smaM—and

Basrn—waterwasfs Input of E. coli from pet waste eeufdcan be addressed throuqh eX|st|n

ordinances.-s Further information is available in Section 5.2.2 of the TMDL Technical Support
Document.

DEQ concluded that wildlife, including resident ungulates such as elk and mule deer, beavers,
and resident and migratory waterfowl, constitute a source of E—eehlE. coli to surface waters in
the basin. Wildlife management practices, such as the elkfeedingareaHumanOregon
Department of Fish and Wildlife Eelk Efeeding Sstation in the Elkhorn Wildlife Area, could be E:
eeliE. coli sources as well.

There are 12 reqgistrants under the NPDES and Water Pollution Control Facility (WPCFE)
Confined Animal Feedlot Operation (CAFQO) general permits in the Powder River Basin. CAFO
permittees are prohibited from discharging manure, litter, or process wastewater to surface
waters and ground waters of the state, except as allowed under conditions of an extreme rainfall
event, defined in the permit as greater than the 25-year, 24-hour rainfall. The CAFO extreme
weather event definition is similar to, but applied differently, then an “upset” and “overflow”
events identified for NPDES permitted wastewater treatment plants.

DEQ administers WPCF Domestic Permits in the Powder River Basin that are issued for land
irrigation of wastewater, wastewater lagoons, onsite sewage disposal systems, and
underground injection control systems (i.e., dry wells, sumps, etc.). Discharge to surface water
is not allowed under a WPCF permit. Current WPCF domestic permits in the basin are listed in
Table 56 of the Technical Support Document.

Permit conditions and TMDL requirements for appropriate management measures of CAFO and
domestic WPCF sources of E. coli are included in sections 5.2.1.2 and 5.2.3.3 of the Technical
Support Document (DEQ 2024a).
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watepsrmJehe—Pewdepref—Baaw FurtheHlnformatlon is avallable in Section 5. 2 4 of the TMDL
Technical Support Document. DEQ did not attempt-te-separate background from anthrepegenic
human and human-influenced sources in the load duration curve analyses. Ratherlnstead,
background sources were incladed-grouped with with-all nonpoint sources of bacteria-E—coliE.

coI| in the analysesanel—l&ael—a”eeaﬂens Ihus—baekg%eemd—seuree&amme#uded—sueh%hat_mey

7.2 Bacterta-E-—¢colE. coli point sources

Table £26 lists the Nonpoint Discharge Elimination System (-S-NPDES) permitted point sources
with potential to eentribute-discharge baeteria-E—eehE. coli directly to surface waters in the
basin. These include three permitted point source domestic wastewater discharges and Oregon
Department of Transportation’s statewide MS4 permit, which regulates stormwater discharges
from highways following collection, treatment, and conveyance. Information is available in
Section 5.2.3 of the TMDL Technical Support Document to support DEQ’s conclusion that these
point sources contribute minimallesser amounts of E-eeliE. coli bacterial-loads to surface
waters than nonpoint sources in the basin.

Table 6: Point sources with E. coli contributions in the Powder River BasinFable 72 Point
] aE_coli Ut T I - -

DEQ - L .
file EPA Permittee =y Permit type ECEMILE] Rlyer
number type water Mile
number
City of wage :
40981 | OR0020052 : Sewage DOM-Db Burnt River 2
Huntington
treatment
City of North 9 Powder
61600 | OR0022403 Powder Sewage DOM-Db River 82.4
treatment
. SoWEES
5324 | OR0020699 | It Of Baker Sewage | DOM-C1b Powder 116.3
City River
treatment
Oregon highway
101822 | ORS110870 | Department of Highway MS4 - Phase | | various NA
Transportation stormwater
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8.0 BactertaE—€cohE. coli
loadingtag capacity and excess
load

Summarizing OAR 340-042-0040(4)(d) and 40 CFR 130.2(f), loading capacity is the amount of
a pollutant or pollutants that a waterbody can receive and still meet water quality standards. In
accordance with OAR 340-042-0040(4)(e), the excess load calculation evaluates, to the extent
existing data allow, the difference between the actual pollutant load in a waterbody and the

leading-capaeityloading capacity of that waterbody.

Table 8:07 presents a summary of estimated-E—eoliE. coli loading capacities and excess loads
calculated at-menitoredfor monitoring locations and named stream reaches based on—at- the
flow eategeries-category with the efthe-greatesthighest observed exceedance of thes applicable
E-coliE. coli criteria. Excess loads are presented as the highestlargestlargest-percent
reduction_needed from the efcurrent loads (calculated with the most recently available
data)calculated-from-needed to achieve the applicable E—€elE. coli criteria at-each-meniteredin
each stream reach for the identified flow category. DEQ applied the percent reduction needed
for each reach across all flow categories and seasons to ensure that both geometric mean and
single sample criteria would be met throughout the year (DEQ: 2024a).Fo-ensure-As- Loading
capacities, based on the geometric mean criterion to ensure the single sample criterion is also
met, for each flow category and each of the named stream reaches are present in Tables 910-
134.

Ioadlng capacmes for au-ethenndlwdual assessment unlts W|th|n the basm (DEQ 2022a)-flows

can be calculated for either criterion using the following equations-and-are-presented-foreach
How-categornyandlocationinTables 9:1h-9-1413:

(1) ——Geometric Mmean Leading-loading Capaeity-capacity (organisms/day) = 126
organisms/100 mL x Flow x CEeenversion-factor-to-orglday-(geometric-mean)

(2) ——Single Sample Leading-loading Ecapacity (organisms/day) = 406 organismserg/100
mL x Flow x eenversion-factor-to-orglday-(single-sample)CFE

Where CF is the appropriate conversion factor for units of volume and time needed to convert
units of flow for calculations of loading capacities in terms of organisms/day.

Section 4.5 of the TMDL Technical Support Document presents medeled-estimations-and
caleulation-details-ef- the calculationsed forthe—amounts of E—eeliE. coli loading bacteria-that
the Powder River Basin stream reaches can receive and still meet water quality standards.
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Table 7: E. coli loadingirg capacities and excess loads as highest percent reductions needed Fable-8-0:-Bacteria-E—coliloading

capacities-and-excess loads as highest percent reductions needed

Leoding Flow N
Measured | CapacityL Eﬁ()::gs Category Crl(tfeor :on
Downstream station Stream reach-description Load oading (percent (for highest
ergEiey | LHuee [ reduction) hlghe_st reduction)
(orgs/day) reduction)
Brownlee Subbasin
. Brownlee Subbasin streams
3?382'ORDEQ' Pine Creek at Hwy confluence with Snake RiverRine 1.17E+13 | 1.30E+13 0% All bethBoth
Creek upstream-of Highway 71
Powder Subbasin
34_250-ORDEQ: _Powder River above | Powder R|ver upstream of Philips 118E+11 | 458E+11 0% All bothBoth
Phillips Reservoir Dam-Bam Reservoir —
11490 QRDEQ. Ppwder River at Powder R|yer from Phillips Reservoir 420E+12 | 7.05E+11 8304* Medium Sinale
Hwy 7 (in Baker City) to Baker City Snge
sample-max
Medium- .
36192-ORDEQ: North Powder River | North Powder River from USFS High and Sthgie
at Miller Rd. Bridge Boundary to Miller Rd 3:26E+12 | 546E+11 83% Medium- Single
sample-max
Low
36191-ORDEQ: North Powder River | North Powder River from Miller Road Geometric
at Hwy 30 Bridge to Confluence with Powder River 2.48E+11 | L25E+10 9% Low mean
36193-O_RDEQ: Eagle Creek at Eagle Creek from New Bridge to 2 97E+10 | 1.08E+10 64% Low Geometric
Snake River Rd Brownlee Reservoir mean
11857-ORDEQ: Powder River at Powder River from Baker City to n?:% Eetrlc
Snake River Rd. (Richland)36191- confluence with Snake RiverNerth 4.34E+112 | 1.07E+11 7504950 Medium- —
ORDEQ:North-Powder Riverat Hwy | Powder Riverfrom-Miller Road to A8E+11 | 1.25E+10 — Lowkow =
i Confluence-with-Powder River Heang
30 Bridge ean
Clarks Cr. Bridge Clarks Creek Rd High |
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Burnt Subbasin

Burnt River at-upstream of Unity

36195-ORDEQ: Bumnt River at Unity . 3.83E+11 | 2.63E+12 0% All both
Reservoir Dam Reservoir Dam
34256-ORDEQ: Burnt River at Burnt River from Unity Reservoir 4.61E+12 | 7.74E+11 | 83%¥5% | Medium- Single
Clarks Cr Brldqel—]:%l—@RDEQ— to Clarks Creek RdPewderRiver 434E+11 | LO7E+1L HighMediu | sampleGes
Valley Reservoirto-confluence with ean
Eagle Creek nearRichland
Burnt River from Clarks Creek Rd to Geometric
11494-ORDEQ: Burnt River at Snake cc_)nfluence with Snake RiverBurnt 512E+12 | 3.10E+12 40% High meanaeor
River Rd (Huntington) Riverfrom-Clarks CreekRd-to —eangE o
Snake-RivernearHuntington
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9.6 Allocations, reserve
capacity, and margin of safety

OAR 340-042-0040(4)(g),_(h),_(i), and (k) [and 40 CFR 130.2(h) and (g) and 130.7(c)(2)]
respectively-define the required TMDL elements of apportionment of the allowable pollutant
load: point source wasteload allocations_(WLAS);-, nonpoint source load allocations (LAS).;
margin of safety (MOS),; and; reserve capacity (RC). Collectively, these elements add up to the
maximum pollutant load efa-pelutant-that stitballows a waterbody to meet water quality
standards. OAR 304-042-0040(5) and (6) describe the potential facters-considerations of
consideration-for determining and distributing these-allocations of the allowable pollutant
loading capacities. Water quality data analysis must be conducted to determine allocations,
potentially including statistical analysis and mathematical modeling.

9.1 BacteraE—<coHE. coli allocations

BacteriaaAllocations are the amount of E—eeliE. coli allowed in discharges from each source.

Table 9-1a8 presents E—eehE. coli allocations as a relative percentage of the maximum E-
eehE. coli load that Powder River Basin streams can receive and still meet the bacteria-E. coli
criteria, distributed among the known point and nonpoint sources in the watershedbasin,- and

after aceeunting-fortaking into account a margin-ef-safetyMOS with both implicit and explicit

components.

Allocations for individual
assessment unlts (DEQ 2022b) mav be calculated usmq the outputsfromthe loading-capacity

eguationsfollowing equations-presentedin-Section 8-and-theallocation-schemespresentedin
Fable 9:-

(3) Geometric mean load-tetal-allocationLAalocationallocation (organisms/day) = 126

organisms/100 mL -x Flow x CF x 0.9xLF

(4) Single sample allecationallocation (organisms/day) = 406 organisms/100 mL x Flow x
CF x 0.9

Where CF is the appropriate conversion factor for units of volume and time needed to convert
units of flow for calculations of leading-capacitiesallocations in terms of organisms/day and the
and-multiplier of 0.9 reflects the 10% explicit marginofsafetyMOS 10%-and 0%% reserve
capacityRC. The scheme for distributing the calculated allocation among leadslLAs and
WasteleadsWLAs is presented%du%e&é&nd%asteleadﬁatbeauensiepealemanens

in Table 9.
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ltis-anticipated-thatany-futurefFuture E. coli water quality impairments detected in for
assessment units 2022b}-identified in Table 3 will receive an-allocations consistent with

loading-capacitiesthe calculations determined from-the-eguationsr-Section-8abovefrom
equations 3 and 4 and the allecation-scheme setforth-in Tables 9.

Tables 910-1b--through-9-1#1314 present the daily loads allowable from sources to each
named stream reach relative to the daily flow ranges measured for each flow category.
Background sources were noetable-te-be-separated from other human or human-
influenceeadsed nonpoint sources. However, in keeping with the definition of background
sources in OAR 340-042-0030(1), actions to implement the lead-allecationLAs will be focused
on sources arising from human activities.

Bacteria-E-—coliE. coli load-allecationLAs in Tables 10-14 correspond to the loading capacities
based on a maximum E—~eekE. coli concentration of 126 organisms/100 mL and apply to all
streams tributary to each stream reach described in association with each downstream
monitoring station. Using the geometric mean criterion ensures that single sample lead
capacityloading capacity will also be met.

Bacteria-E-—coliE. coli waste-load allocations apply at the point of discharge.

industrial wastewater permlts and the NPDES 1200z mdustrlal stormwater gene_ral permit
registrants are not sources of bacteriaE. coli and are not assigned numeric wasteload
allecatiorWLASs (Sections 5.2.3 and 6.1 of the Technical Support Document). Instead, the

permittees and 1200Z registrants must feuewwwtheppe#m%eeﬂemgn&t&meet_me
Aowremiecpacreland allocagor onthels cuprent boctonal coleade pone.

conditions to show compliance with E. coli allocations and requirements of the TMDL.

Wastewater treatment plants are allocated permitted effluent limits at the bacteria{E-—¢coliE.
coli} standard (Table 4-8b5) and maximum permitted discharge (1 MGD for North Powder and
Huntington and 2 MGD for Baker City), to ensure that recreation-based criteria are attained.
Individual NPDES permits issued to the cities of Huntington, Baker City and North Powder for
treatment of domestic wastewater do not require further modification at renewal as they
currently implement the E—celE. coli criteria as permit limits.

Reqistrants of general wastewater permits (NPDES and WPCF CAFO) must meet permit

conditions to show compllance Wlth E CO|I allocations and requwements of the
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Table 8: E. coli allocations by sources and areas as a relative percentage of loading capacityF*able-9.1a:Bacteria-allocations-by-sources
ot  loadi -

Allocations (percent) RC MOS
. i (per_cent) (pﬁent) Total
Stream reach description Zrc])g%c;g&qsrcc))tr:g ODOT Ms4 V\t/raesat‘ter\r/}v:rt](tar = \ : ‘ et orcent
Brownlee Subbasin _ _ _ _ _ _
Confluenc_e of Brownlge Subbasin 89.0 10 0.0 00 10.0 100.0
streams with Snake River — —_—
Powder Subbasin _ _ _ _ _ _
Powder Rlver upstream of Philips 89.0 10 0.0 00 10.0 100.0
Reservoir ==
Powder Rlver from Phllllps 89.0 1.0 0.0 0.0 10.0 100.0
Reservoir to Baker City - _—
North Powder River from USFS
Boundary to Miller Rd 89.0 1.0 0.0 0.0 10.0 100.0
North Powder River from Miller
Rd to Confluence with Powder 89.0 1.0 0.0 0.0 10.0 100.0
River
Eagle Creek from l_\lew Bridge to 89.0 10 0.0 00 10.0 100.0
Brownlee Reservoir - _
Powder River from Baker City to 42.9-88.7 1.0 0.3-46.1 0.0 10.0 100.0
confluence with Snake River
Burnt Subbasin B B B B B B
Burnt River from Unity Reservoir
to Clarks Creek Rd 89.0 1.0 0.0 0.0 10.0 100.0
Burnt Rl\_/er upstream of Unity 89 0 1.0 0.0 0.0 10.0 100.0
Reservoir Dam - _
Burnt River from Clarks Cre_ek Rd 80.3-88.8 10 0.2-87 00 10.0 100.0
to confluence with Snake River — —_—
Notes: Ranges of values represent the range of relative allocations from Low to High flow cateqgories. LA = load allocation; WLA =
wasteload allocation; RC = reserve capacity; MOS = margin of safety.
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Table 9: Distribution of E. coli allocations among loads and wasteloads for individual assessment units

State NPDES permit Percent of allocation
highway for sewage
MS4 Phase treatment ODOT
| Permit discharge Nonpoint source and background load MS4 Wastewater treatment wasteload
present present wasteload
No No 90:100.0 0.0 0.0
Yes No 8998.9-0 1.01 0.0
Difference between 99-0%ofloading

capacity100.0% and the percent of permitted Percent thatof permitted wasteeffiuent

No Yes effluentloadwasteload that contributes to 0.0 load that contributes t.o g%m
allocationt Capacky
i 0,
el etelaart ot et os 1o Scetor? Percent thatof permitted effluent
Yes Yes - - - 101.1 leadwasteload that contributes to the
Difference between-89.0% of Iead_ ing-capacity-and loading-capacityallocation?
percentof permitted-effluentload

Notes: Assessment units are described in Methodology for Oregon’s 2022 Water Quality Report and List of Water Quality Limited Waters

-Percents may be used to

determine individual load and wasteload allocations from the calculated allocations in Equations 3 and 4
Presence of a state highway MS4 Phase | or sewage treatment discharge NPDES permit includes those intersecting and upstream of the
assessment unit.

1Percent of permitted wasteload effluentload-that contributes to loading-capacityallocation must be < 9100.0% to-preserve-a-10.0% margin
of safety:

2Percent of permitted wasteload effluentload-that contributes to leading-capacityallocation must be < 89.098.9%-topreserve-a-10.0%
margin-of safety.
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Table 10: High flow E. coli allocations by source and named stream reach

. Loading Exces_s o s’(\)ltc::(f:eo;r:d P(Zé?;zg:;r:](;/\éval;?s
Mean daily flow . (maximum RC MOS
e . capacity background . .
Stream reach description ranges (cubic feet/ (organisms/ percerlt LAS (organisms/ | (organisms/
second) reduction . Wastewater day) day)
day) needed) (organisms/ |ODOT MS4 treatment
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 1,010.00 to 7,000.00[ 8.26E+12| 0| 7.36E+12| 8.26E+10 0| 0| 8.26E+11
Powder Subbasin
Powder River upstream of Philips Reservoir 191.35 to 906.00 1.53E+12 0 1.36E+12| 1.53E+10 0 0 1.53E+11
Powder River from Phillips Reservoir to Baker City 226.0 to 669.00 1.31E+12 83 1.17E+12| 1.31E+10 0 0 1.31E+11
North Powder River from USFS Boundary to Miller Rd 83.50 to 904.00 1.23E+12 83 1.10E+12| 1.23E+10 0 0 1.23E+11
North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95 1.10E+12| 1.23E+10 0 0 1.23E+11
Eagle Creek from New Bridge to Brownlee Reservoir 754.40 to 3,000.00 5.32E+12 64 4.73E+12| 5.32E+10 0 0 5.32E+11
Powder River from Baker City to confluence with Snake River 592.00 to 3,300.00 4.65E+12 75 4.12E+12| 4.65E+10 1.43E+10 0 4.65E+11
Burnt Subbasin
Burnt River upstream of Unity Reservoir Dam 160.00 to 1,390.00 1.99E+12 0 1.77E+12| 1.99E+10 0 0 1.99E+11
Burnt River from Unity Reservoir to Clarks Creek Rd 155.00 to 1,840.00 2.39E+12 83 2.12E+12| 2.39E+10 0 0 2.39E+11
Burnt River from Clarks Creek Rd to confluence with Snake River 249.00 to 2,130.0 3.10E+12 40 2.75E+12| 2.79E+10 4.77E+09 0 3.10E+11
Note: LA = load allocation; WLA = wasteload allocation; RC = reserve capacity; MOS = margin of safety
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Loadin Sl S’:S?(io:;:d Pom: i v Reserve Margin of
Mean daily flow . g (maximum (organisms/day) . 9
L . capacity background capacity safety
Stream reach description ranges (cubic feet/ . percent . :
(organisms/ . LAs (organisms/ | (organisms/
second) Gay) reduction (organisms/ |ODOT Ms4 Wastewater i i
A/ needed) g treatment Y. Y.
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 1,010.00 to 7,000.00]  8.26E+12] o 7.36E+12] 8.26E+10 0| o 8.26E+11
Powder Subbasin
Powder River upstream of Philips Reservoir 191.35 to 906.00 1.53E+12 0 1.36E+12| 1.53E+10 0 0 1.53E+11
I'UVVL;CI r\;VCI Irl o r:ll;:lpb MNCOCT VU;I w UGII\CI \.zll.y cU. U WU ULJ.UU Lol T 1o O [P Ny L0l T 1V \%J \%J L0l TLL
North Powder River from USFS Boundary to Miller Rd 83.50 to 904.00 1.23E+12 83 1.10E+12| 1.23E+10 0 0| 1.23E+11
North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95 1.10E+12| 1.23E+10 0 0 1.23E+11
Eagle Creek from New Bridge to Brownlee Reservoir 754.40 to 3,000.00 5.32E+12 64 4.73E+12| 5.32E+10 0 0 5.32E+11
Powder River from Baker City to confluence with Snake River 592.00 to 3,300.00 4.65E+12 75 4.12E+12| 4.65E+10 1.43E+10 0 4.65E+11
Burnt Subbasin
Burnt River upstream of Unity Reservoir Dam 160.00 to 1,390.00 1.99E+12 0 1.77E+12| 1.99E+10 0 0 1.99E+11
Burnt River from Unity Reservoir to Clarks Creek Rd 155.00 to 1,840.00 2.39E+12 83 2.12E+12| 2.39E+10 0 0 2.39E+11
Burnt River from Clarks Creek Rd to confluence with Snake River 249.00 to 2,130.0 3.10E+12 40 2.75E+12| 2.79E+10 4.77E+09 0 3.10E+11
Note: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT MS4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 1,010.00 to 7,000.00 | 8.26E+12 0% 7.36E+12 | 8.26E+10 0 0 8.26E+11
Powder River upstream of Philips Reservoir 191.35 to 906.00 1.53E+12 0% 1.36E+12 | 1.53E+10 0 0 1.53E+11
Powder River from Phillips Reservoir to Baker City 226.0 to 669.00 1.31E+12 83% 1.17E+12 1.31E+10 0 0 1.31E+11
rNortrPowder-River-frormgSFS-Boordery-to-iviter-Red 835696466 2342 8390 +4OErtP—1t23Er10 O = 23t
Eagle Creek from New Bridge to Brownlee Reservoir 754.40 to 3,000.00 | 5.32E+12 64% 4.73E+12 | 5.32E+10 0 0 5.32E+11
North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95% 1.10E+12 1.23E+10 0 0 1.23E+11
Burnt River from Unity Reservoir to Clarks Creek Rd 155.00 to 1,840.00 | 2.39E+12 83% 2.12E+12 2.39E+10 0 0 2.39E+11
Burnt River at Unity Reservoir Dam 160.00 to 1,390.00 | 1.99E+12 0% 1.77E+12 | 1.99E+10 0 0 1.99E+11
Powder River from Thief Valley Reservoir to near Richland 592.00 to 3,300.00 | 4.65E+12 75% 4.14E+12 | 4.18E+10 | 4.77E+09 0 4.65E+11
Burnt River from Clarks Creek Rd to Snake River near Huntington 249.00 t0 2,130.0 | 3.10E+12 40% 2.75E+12 | 2.79E+10 | 4.77E+09 0 3.10E+11

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Nonpoint source and .
. Point source WLAs
Mean daily flow . Excess load background LAs .
Loading ) (org /day) Reserve | Margin of
- ranges . (maximum (orgs/day) X
Stream reach description . capacity . — capacity safety
(cubic feet per . reduction | Irrigation |Improper Wastewater| (orgs/day) | (orgs/day)
second) 9 Y. needed) | return and | septic |ODOT MS4 e L 2 7
treatment
stormwater | systems

Pine Creek upstream of Highway 71 1,010.00 to 7,000.00 | 8.26E+12 0% 7.36E+12 0 8.26E+10 0 0 8.26E+11

Powder River upstream of Philips Resenvoir 191.35 to 906.00 1.53E+12 0% 1.36E+12 0 1.53E+10 0 0 1.53E+11

Powder River from Phillips Resenoir to Baker City 226.0 to 669.00 1.31E+12 83% 1.17E+12 0 1.31E+10 0 0 1.31E+11

North Powder River from USFS Boundary to Miller Rd 83.50 to 904.00 1.23E+12 83% 1.10E+12 0 1.23E+10 0 0 1.23E+11

Eagle Creek from New Bridge to Brownlee Resenoir 754.40 to 3,000.00 | 5.32E+12 64% 4.73E+12 0 5.32E+10 0 0 5.32E+11

North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95% 1.10E+12 0 1.23E+10 0 0 1.23E+11

Burnt River from Unity Resenwir to Clarks Creek Rd 155.00 to 1,840.00 | 2.39E+12 83% 2.12E+12 0 2.39E+10 0 0 2.39E+11

Burnt River at Unity Resenvoir Dam 160.00 to 1,390.00 | 1.99E+12 0% 1.77E+12 0 1.99E+10 0 0 1.99E+11

Powder River from Thief Valley Reserwir to near Richland 592.00 to 3,300.00 | 4.65E+12 75% 4.12E+12 0 4.65E+10 | 1.43E+10 0 4.65E+11

Burnt River from Clarks Creek Rd to Snake River near Huntington 249.00 to 2,130.0 3.10E+12 40% 2.75E+12 0 3.10E+10 | 4.77E+09 0 3.10E+11

Notes: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Confluence of Brownlee Subbasin streams with Snake River 1,010.00 to 7,000.00 | 8.26E+12 0% 7.36E+12 8.26E+10 0 0 8.26E+11
Powder River upstream of Philips Reservoir 191.35 to 906.00 1.53E+12 0% 1.36E+12 | 1.53E+10 0 0 1.53E+11
Powder River from Phillips Reservoir to Baker City 226.0 to 669.00 1.31E+12 83% 1.17E+12 | 1.31E+10 0 0 1.31E+11
INorth Powder River from USFS Boundary to Miller Rd 83.50 10 904.00 T.23E+12 B3% TI0E+12 | L.23E+10 0 0 T23E+11
Eagle Creek from New Bridge to Brownlee Reservoir 754.40 to 3,000.00 | 5.32E+12 64% 4.73E+12 | 5.32E+10 0 0 5.32E+11
North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95% 1.10E+12 1.23E+10 0 0 1.23E+11
Burnt River from Unity Reservoir to Clarks Creek Rd 155.00t0 1,840.00 | 2.39E+12 83% 2.12E+12 | 2.39E+10 0 0 2.39E+11
Burnt River upstream of Unity Reservoir Dam 160.00to 1,390.00 | 1.99E+12 0% 1.77E+12 | 1.99E+10 0 0 1.99E+11
Powder River from Baker City to confluence with Snake River 592.00 to 3,300.00 | 4.65E+12 75% 4.12E+12 | 4.65E+10 | 1.43E+10 0 4.65E+11
Burnt River from Clarks Creek Rd to confluence with Snake River 249.00 to 2,130.0 3.10E+12 40% 2.75E+12 2.79E+10 | 4.77E+09 0 3.10E+11

Note: LA = Load allocation; WLA = Wasteload Allocation

. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadlpg (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity ] background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 1,010.00 to 7,000.00 | 8.26E+12 0% 7.36E+12 | 8.26E+10 0 0 8.26E+11
Powder River upstream of Philips Reservoir 191.35 to 906.00 1.53E+12 0% 1.36E+12 | 1.53E+10 0 0 1.53E+11
Powder River from Phillips Reservoir to Baker City 226.0 to 669.00 1.31E+12 83% 1.17E+12 | 1.31E+10 0 0 1.31E+11
NortrPowder-River-frormoSES-Boordary-to-iviter-Red 8350196466 p oy v 839 +4OETrt2—T123Er10 © O 23t
Eagle Creek from New Bridge to Brownlee Reservoir 754.40 to 3,000.00 | 5.32E+12 64% 4.73E+12 | 5.32E+10 0 0 5.32E+11
North Powder River from Miller Rd to Confluence with Powder River 83.50 to 904.00 1.23E+12 95% 1.10E+12 1.23E+10 0 0 1.23E+11
Burnt River from Unity Reservoir to Clarks Creek Rd 155.00 to 1,840.00 | 2.39E+12 83% 2.12E+12 2.39E+10 0 0 2.39E+11
Burnt River at Unity Reservoir Dam 160.00 to 1,390.00 | 1.99E+12 0% 1.77E+12 | 1.99E+10 0 0 1.99E+11
Powder River from Thief Valley Reservoir to near Richland 592.00 to 3,300.00 | 4.65E+12 75% 4.12E+12 | 4.65E+10 | 1.43E+10 0 4.65E+11
Burnt River from Clarks Creek Rd to Snake River near Huntington 249.00 to 2,130.0 3.10E+12 40% 2.75E+12 2.79E+10 | 4.77E+09 0 3.10E+11

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Table 11: Medium-High flow E. coli allocations by source and named stream reach¥able-9-1e:-Medium-High-flow-bacteriaE—coli
allocations by source and stream reach
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. Loading Exces.s ozt sgg:]ciog:ltd P?;:;;ﬁ;ﬁz/\é\%\s
Mean daily flow . (maximum RC MOS
Stream reach description ranges (cubic feet/ (ocr:ZZi(i:sl,zs/ percent backng Elu (organisms| (organisms/
second) day) reduction (organisms/ |ODOT MS4 Wastewater /day) day)
needed) treatment
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 262.00101,009.99]  1.81E+12] o| 161E+12] 1.81E+10 0| o] 181E+11
Powder Subbasin
Powder River upstream of Philips Reservoir 27.03t0 191.34 2.64E+11 0 2.35E+11| 2.64E+09 0 0 2.64E+10
Powder River from Phillips Reservoir to Baker City 80.25t0 225.99| 4.66E+11 83| 4.15E+11| 4.66E+09 0 0 4.66E+10
North Powder River from USFS Boundary to Miller Rd 19.00 to 83.49 1.19E+11 83 1.06E+11| 1.19E+09 0 0 1.19E+10
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95 1.06E+11| 1.19E+09 0 0 1.19E+10
Eagle Creek from New Bridge to Brownlee Reservoir 157.00 to 754.39 1.18E+12 64 1.05E+12| 1.18E+10 0 0 1.18E+11
Powder River from Baker City to confluence with Snake River 110.00 to 591.99 8.83E+11 75 7.72E+11| 8.83E+09 1.43E+10 0 8.83E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 0 2.13E+11| 2.40E+09 0 0 2.40E+10
Burnt River upstream of Unity Reservoir Dam 80.00 to 159.99 3.59E+11 83 3.20E+11| 3.59E+09 0 0 3.59E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 71.70 to 248.99 3.63E+11 40 3.19E+11| 3.27E+09 4. 77E+09 0 3.63E+10
Note: LA = load allocation; WLA = wasteload allocation; RC = reserve capacity; MOS = margin of safety
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. Loading Exces.s ozt sgspczog:d P?é?;;g;ﬁz/\é\;;?s Reserve Margin of
Mean daily flow . (maximum .
Stream reach description ranges (cubic feet/ capat_:lty percent packoresd capaglty safgty
second) (organisms/ reduction LA_s Wastewater (organisms | (organisms/
day) needed) (organisms/|ODOT MS4 treatment /day) day)
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 262.0010 1,009.99]  1.81E+12] o| 161E+12] 1.81E+10 0 o] 181E+11
Powder Subbasin
Powder River upstream of Philips Reservoir 27.03t0 191.34 2.64E+11 0 2.35E+11| 2.64E+09 0 0 2.64E+10
rPowder-River-frormrPiitips-Reservomr-to-Baker-City 867251022599 #4665+t 83 A 4SErE 4665109 © © 4-66E+16
North Powder River from USFS Boundary to Miller Rd 19.00 to 83.49 1.19E+11 83 1.06E+11| 1.19E+09 0 0 1.19E+10
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95 1.06E+11| 1.19E+09 0 0 1.19E+10
Eagle Creek from New Bridge to Brownlee Reservoir 157.00 to 754.39 1.18E+12 64| 1.05E+12( 1.18E+10 0 0 1.18E+11
Powder River from Baker City to confluence with Snake River 110.00 to 591.99 8.83E+11 75 7.72E+11| 8.83E+09 1.43E+10 0 8.83E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 0 2.13E+11| 2.40E+09 0 0 2.40E+10
Burnt River upstream of Unity Reservoir Dam 80.00 to 159.99| 3.59E+11 83| 3.20E+11| 3.59E+09 0 0 3.59E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 71.70 to 248.99 3.63E+11 40 3.19E+11| 3.27E+09 4. 77E+09 0 3.63E+10
Note: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 262.00t0 1,009.99 | 1.81E+12 0% 1.61E+12 | 1.81E+10 0 0 1.81E+11
Powder River upstream of Philips Reservoir 27.031t0 191.34 2.64E+11 0% 2.35E+11 | 2.64E+09 0 0 2.64E+10
Powder River from Phillips Reservoir to Baker City 80.25 to 225.99 4.66E+11 83% 4.15E+11 | 4.66E+09 0 0 4.66E+10
rRorttrPowder River-fromm USFSBourmdary to-iviitter Rd 19700108329 TToETTY 83% TO6EFTT TT9ET09 0 O TTOEF10
Eagle Creek from New Bridge to Brownlee Reservoir 157.00 to 754.39 1.18E+12 64% 1.05E+12 | 1.18E+10 0 0 1.18E+11
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95% 1.06E+11 1.19E+09 0 0 1.19E+10
Burnt River from Unity Reservoir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 83% 2.13E+11 | 2.40E+09 0 0 2.40E+10
Burnt River at Unity Reservoir Dam 80.00 to 159.99 3.59E+11 0% 3.20E+11 | 3.59E+09 0 0 3.59E+10
Powder River from Thief Valley Reservoir to near Richland 110.00 to 591.99 8.83E+11 75% 7.82E+11 | 7.95E+09 | 4.77E+09 0 8.83E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 71.70 to 248.99 3.63E+11 40% 3.19E+11 | 3.27E+09 | 4.77E+09 0 3.63E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

_ . Excess NOS;:;S::S:;CI? :Snd Point source WLAs _
o Mean dall){ flow Loadlpg Iogd (orgs/day) (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity | (maximum — capacity safety
per second) (orgs/day) | reduction | Irrigation | Improper Wastewater | (©@rgs/day) | (orgs/day)
needed) | returnand septic [ODOT MS4 treatment
stormwater [ systems
Pine Creek upstream of Highway 71 262.00 t0 1,009.99 | 1.81E+12 0% 1.61E+12 0 1.81E+10 0 0 1.81E+11
Powder River upstream of Philips Resenvoir 27.03t0 191.34 2.64E+11 0% 2.35E+11 0 2.64E+09 0 0 2.64E+10
IPawder River from Phillins Resennir to Balker City 80.25.t0.225 90 A66E+11 39 4156211 Q AB6EL0Q 0 0 AB6EL10
North Powder River from USFS Boundary to Miller Rd 19.00 to 83.49 1.19E+11 83% 1.06E+11 0 1.19E+09 0 0 1.19E+10
Eagle Creek from New Bridge to Brownlee Resenvoir 157.00 to 754.39 1.18E+12 64% 1.05E+12 0 1.18E+10 0 0 1.18E+11
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95% 1.06E+11 0 1.19E+09 0 0 1.19E+10
Burnt River from Unity Resenwir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 83% 2.13E+11 0 2.40E+09 0 0 2.40E+10
Burnt River at Unity Resenvoir Dam 80.00 to 159.99 3.59E+11 0% 3.20E+11 0 3.59E+09 0 0 3.59E+10
Powder River from Thief Valley Reserwir to near Richland 110.00 to 591.99 8.83E+11 75% 7.72E+11 0 8.83E+09 | 1.43E+10 0 8.83E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 71.70 to 248.99 3.63E+11 40% 3.19E+11 0 3.63E+09 | 4.77E+09 0 3.63E+10
Notes: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Confluence of Brownlee Subbasin streams with Snake River 262.00 t0 1,009.99 | 1.81E+12 0% 1.61E+12 1.81E+10 0 0 1.81E+11
Powder River upstream of Philips Reservoir 27.03t0 191.34 2.64E+11 0% 2.35E+11 | 2.64E+09 0 0 2.64E+10
Powder River from Phillips Reservoir to Baker City 80.25 to 225.99 4.66E+11 83% 4.15E+11 | 4.66E+09 0 0 4.66E+10
[North Powder River from USFS Boundary to Miller Rd 19.00 (o 83.49 T.10E+11 83% T.06E+11 | 1.10E+09 0 0 T.10E+10
Eagle Creek from New Bridge to Brownlee Reservoir 157.00 to 754.39 1.18E+12 64% 1.05E+12 | 1.18E+10 0 0 1.18E+11
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95% 1.06E+11 1.19E+09 0 0 1.19E+10
Burnt River from Unity Reservoir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 83% 2.13E+11 | 2.40E+09 0 0 2.40E+10
Burnt River upstream of Unity Reservoir Dam 80.00 to 159.99 3.59E+11 0% 3.20E+11 | 3.59E+09 0 0 3.59E+10
Powder River from Baker City to confluence with Snake River 110.00 to 591.99 8.83E+11 75% 7.72E+11 | 8.83E+09 | 1.43E+10 0 8.83E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 71.70 to 248.99 3.63E+11 40% 3.19E+11 | 3.27E+09 | 4.77E+09 0 3.63E+10

Note: LA = Load allocation; WLA = Wasteload Allocation

. ' Excess load Nonpoint Point source WLAs .
o Mean dally.ﬂow Loadl_ng (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 262.00t0 1,009.99 | 1.81E+12 0% 1.61E+12 | 1.81E+10 0 0 1.81E+11
Powder River upstream of Philips Reservoir 27.03t0 191.34 2.64E+11 0% 2.35E+11 2.64E+09 0 0 2.64E+10
Powder River from Phillips Reservoir to Baker City 80.25 to 225.99 4.66E+11 83% 4.15E+11 | 4.66E+09 0 0 4.66E+10
RorttrPowder River-fromm USFSBourmdary to-iviitter Rd 19700108329 TToETLY 839 T O06EFTT T"T9ET09 O O T T9EFT0
Eagle Creek from New Bridge to Brownlee Reservoir 157.00 to 754.39 1.18E+12 64% 1.05E+12 | 1.18E+10 0 0 1.18E+11
North Powder River from Miller Rd to Confluence with Powder River 19.00 to 83.49 1.19E+11 95% 1.06E+11 1.19E+09 0 0 1.19E+10
Burnt River from Unity Reservoir to Clarks Creek Rd 49.80 to 154.99 2.40E+11 83% 2.13E+11 | 2.40E+09 0 0 2.40E+10
Burnt River at Unity Reservoir Dam 80.00 to 159.99 3.59E+11 0% 3.20E+11 | 3.59E+09 0 0 3.59E+10
Powder River from Thief Valley Reservoir to near Richland 110.00 to 591.99 8.83E+11 75% 7.72E+11 | 8.83E+09 | 1.43E+10 0 8.83E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 71.70 to 248.99 3.63E+11 40% 3.19E+11 | 3.27E+09 | 4.77E+09 0 3.63E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation
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Table 12: Medium flow E. coli allocations by source and named stream reachTable- 9-1d:-Medium-flow bacteriaE—coli-allocations-by
sowrcoondolicnnrench
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. Loading Exces§ et S’;IS rncpeog:wtd P?;T;Zg;ﬁz/\é\;;?s
Mean daily flow . (maximum RC MOS
L . capacity background ; .
Stream reach description ranges (cubic feet/ (organisms percerlt LAs (organisms | (organisms/
second) reduction ] Wastewater /day) day)
/day) needed) (organisms/ [ODOT MS4 treatment
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 100.00 to 261.99| 5.41E+1l| OI 4.82E+ll| 5.41E+09 0| 0| 5.41E+10
Powder Subbasin
Powder River upstream of Philips Reservoir 12.00to 27.02| 5.86E+10 0 5.22E+10| 5.86E+08 0 0 5.86E+09
Powder River from Phillips Reservoir to Baker City 30.00t0 80.24 4.66E+11 83 4.15E+11| 4.66E+09 0 0 4.66E+10
North Powder River from USFS Boundary to Miller Rd 14.00 to 18.99| 5.22E+10 83| 4.64E+10| 5.22E+08 0 0| 5.22E+09
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99| 5.22E+10 95 4.64E+10| 5.22E+08 0 0| 5.22E+09
Eagle Creek from New Bridge to Brownlee Reservoir 88.30 to 156.99| 3.84E+11 64 3.42E+11| 3.84E+09 0 0| 3.84E+10
Powder River from Baker City to confluence with Snake River 48.00 t0 109.99| 2.31E+11 75 1.91E+11| 2.31E+09 1.43E+10 0 2.31E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 34.10t0 49.79| 1.33E+11 0 1.19E+11| 1.33E+09 0 0 1.33E+10
Burnt River upstream of Unity Reservoir Dam 13.00t0 79.99| 1.28E+11 83 1.14E+11| 1.28E+09 0 0 1.28E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 52.50 to 71.69| 1.98E+11 40 1.71E+11| 1.78E+09 4.77E+09 0 1.98E+10
Note: LA = load allocation; WLA = wasteload allocation; RC = reserve capacity; MOS = margin of safety
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Nonpoint

Point source WLAs

. Loading Exces's ezt source and (organisms/day) Reserve Margin of
Mean daily flow . (maximum .
Stream reach description ranges (cubic feet/ capaglty percent background capa(_:lty safe_ty
(organisms . LAs (organisms | (organisms/
second) Jday) reduction (organisms/ |ODOT Ms4 Wastewater ) e
needed) treatment
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 100.00 to 261.99  5.41E+11] o 4.82E+11] 5.41E+09 0| o] 5.41E+10
Powder Subbasin
Powder River upstream of Philips Reservoir 12.00 to 27.02| 5.86E+10 0 5.22E+10| 5.86E+08 0 0 5.86E+09
rPovwder-River-frorrPiips-Reservorto-BakerCity 36-60-to- 8624 T—2=66Er1T 83 A SErttT—t-66E+09 S S A=66E+r+0
North Powder River from USFS Boundary to Miller Rd 14.00 to 18.99| 5.22E+10 83| 4.64E+10| 5.22E+08 0 0| 5.22E+09
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99| 5.22E+10 95 4.64E+10| 5.22E+08 0 0| 5.22E+09
Eagle Creek from New Bridge to Brownlee Reservoir 88.30 t0 156.99| 3.84E+11 64 3.42E+11| 3.84E+09 0 0 3.84E+10
Powder River from Baker City to confluence with Snake River 48.00 t0 109.99| 2.31E+11 75 1.91E+11| 2.31E+09 1.43E+10 0 2.31E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 34.10t0 49.79| 1.33E+11 0 1.19E+11| 1.33E+09 0 0| 1.33E+10
Burnt River upstream of Unity Reservoir Dam 13.00t0 79.99| 1.28E+11 83 1.14E+11| 1.28E+09 0 0| 1.28E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 52.50 to 71.69| 1.98E+11 40 1.71E+11| 1.78E+09 4.77E+09 0 1.98E+10
Note: LA = Load allocation; WLA = Wasteload Allocation
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Excess load Nonpoint Point source WLAs
Mean daily flow Loading . source and (org /day) Reserve Margin of
Stream reach description ranges (cubic feet | capacity (maxlm_um background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT MS4 Wastewater | (orgs/day)| (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 100.00 to 261.99 541E+11 0% 4 82E+11 5 41E+09 0 0 541E+10
Powder River upstream of Philips Reservoir 12.00 to 27.02 5.86E+10 0% 5.22E+10 5.86E+08 0 0 5.86E+09
Powder River from Phillips Reservoir to Baker City 30.00 to 80.24 4 66E+11 83% 4 15E+11 4 66E+09 0 0 4 66E+10
"TIOMN POWaer RIVeT 1Tom Uor o pounaary o wWimer ka TF.0010 15.99 522+ 10 B370 T 03T 10 5.22E 700 U U 5.22E 709
Eagle Creek from New Bridge to Brownlee Reservoir 88.30 to 156.99 3.84E+11 654% 3.42E+11 3.84E+09 0 0 3.84E+10
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99 5.22E+10 95% 4 64E+10 5.22E+08 0 0 5.22E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 3410 to 49.79 1.33E+11 83% 1.19E+11 1.33E+09 0 0 1.33E+10
Burnt River at Unity Reservoir Dam 13.00 to 79.99 1.28E+11 0% 1.14E+11 1.28E+09 0 0 1.28E+10
Powder River from Thief Valley Reservoir to near Richland 48.00 to 109.99 2 31E+11 75% 2 01E+11 2 08E+09 4 7TE+09 0 2 31E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 52.501to 71.69 1.98E+11 40% 1.71E+11 1.78E+09 4 TTE+09 0 1.98E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
nisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

discharge of 1 MGD and maximum E. coli concentration of 126 orga

Excess MEIDOLL S0l Gl Point source WLAs
Mean daily flow | Loading load bac:(kgr]r(;;Jdnd )LAS (org /day) Reserve [ Margin of
Stream reach description ranges (cubic capacity (maximum Irriga?io% I;rir:/proper capacity safety
feet per second) [ (orgs/day) | reduction return and | septic |ODOT MS4 Wastewater | (orgs/day)| (orgs/day)
needed) treatment
stormwater| systems
Pine Creek upstream of Highway 71 100.00 to 261.99 | 5.41E+11 0% 4.82E+11 0 5.41E+09 0 0 5.41E+10
Powder River upstream of Philips Reservoir 12.00 to 27.02 5.86E+10 0% 5.22E+10 0 5.86E+08 0 0 5.86E+09
Powder River from Phillips Reserwoir to Baker City 30.00 to 80.24 4.66E+11 83% 4.15E+11 0 4.66E+09 0 0 4.66E+10
North Powder River from USFS Boundary to Miller Rd 14.00 to 18.99 | 5.22E+10 83% 4.64E+10 0 5.22E+08 0 0 5.22E+09
Eagle Creek from New Bridge to Brownlee Resenoir 88.30 t0 156.99 | 3.84E+11 64% 3.42E+11 0 3.84E+09 0 0 3.84E+10
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99 5.22E+10 95% 4.64E+10 0 5.22E+08 0 0 5.22E+09
Burnt River from Unity Resenvir to Clarks Creek Rd 34.10 to 49.79 1.33E+11 83% 1.19E+11 0 1.33E+09 0 0 1.33E+10
Burnt River at Unity Reservoir Dam 13.00 to 79.99 1.28E+11 0% 1.14E+11 0 1.28E+09 0 0 1.28E+10
Powder River from Thief Valley Reserwoir to near Richland 48.00 to 109.99 | 2.31E+11 75% 1.91E+11 0 2.31E+09 | 1.43E+10 0 2.31E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 52.50 to 71.69 1.98E+11 40% 1.71E+11 0 1.98E+09 | 4.77E+09 0 1.98E+10
Notes: LA = Load allocation; WLA = Wasteload Allocation
Oregon Department of Environmental Quality 54



. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Confluence of Brownlee Subbasin streams with Snake River 100.00 to 261.99 5.41E+11 0% 4.82E+11 | 5.41E+09 0 0 5.41E+10
Powder River upstream of Philips Reservoir 12.00 to 27.02 5.86E+10 0% 5.22E+10 | 5.86E+08 0 0 5.86E+09
Powder River from Phillips Reservoir to Baker City 30.00 to 80.24 4.66E+11 83% 4.15E+11 | 4.66E+09 0 0 4.66E+10
[North Powder River from USFS Boundary to Miller Rd 14.00 to 18.99 5.22E+10 83% 4.64E+10 | 5.22E+08 0 0 5.22E+09
Eagle Creek from New Bridge to Brownlee Reservoir 88.30 to 156.99 3.84E+11 64% 3.42E+11 | 3.84E+09 0 0 3.84E+10
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99 5.22E+10 95% 4.64E+10 | 5.22E+08 0 0 5.22E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 34.10 to 49.79 1.33E+11 83% 1.19E+11 | 1.33E+09 0 0 1.33E+10
Burnt River upstream of Unity Reservoir Dam 13.00 to 79.99 1.28E+11 0% 1.14E+11 1.28E+09 0 0 1.28E+10
Powder River from Baker City to confluence with Snake River 48.00 to 109.99 2.31E+11 75% 1.91E+11 | 2.31E+09 | 1.43E+10 0 2.31E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 52.50 to 71.69 1.98E+11 40% 1.71E+11 1.78E+09 | 4.77E+09 0 1.98E+10

Note: LA = Load allocation; WLA = Wasteload Allocation

. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadlpg (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity : background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT MS4 Wastewater | (orgs/day)| (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 100.00 to 261.99 5.41E+11 0% 4.82E+11 | 5.41E+09 0 0 5.41E+10
Powder River upstream of Philips Reservoir 12.00 to 27.02 5.86E+10 0% 5.22E+10 | 5.86E+08 0 0 5.86E+09
Powder River from Phillips Reservoir to Baker City 30.00 to 80.24 4.66E+11 83% 4.15E+11 | 4.66E+09 0 0 4.66E+10
[NOTUT POWOET RIVET ITOIM USFS Boundary o mifier =R T40010 18.99 5.2ZET10 837 T O4ETIU | 5.2ZETU8 U U 5.2ZET0Y
Eagle Creek from New Bridge to Brownlee Reservoir 88.30 to 156.99 3.84E+11 64% 3.42E+11 | 3.84E+09 0 0 3.84E+10
North Powder River from Miller Rd to Confluence with Powder River 14.00 to 18.99 5.22E+10 95% 4.64E+10 5.22E+08 0 0 5.22E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 34.10 to 49.79 1.33E+11 83% 1.19E+11 | 1.33E+09 0 0 1.33E+10
Burnt River at Unity Reservoir Dam 13.00 to 79.99 1.28E+11 0% 1.14E+11 | 1.28E+09 0 0 1.28E+10
Powder River from Thief Valley Reservoir to near Richland 48.00 to 109.99 2.31E+11 75% 1.91E+11 | 2.31E+09 | 1.43E+10 0 2.31E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 52.50 to 71.69 1.98E+11 40% 1.71E+11 | 1.78E+09 | 4.77E+09 0 1.98E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Table 13: Medium-Low flow E. coli allocations by source and named stream reachTable-9-1e: Medium-Low-flow bacteriaE—col
allocations by source and stream reach
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. Loading Exces; lord sgg:]cio;r:d Pc()ior:;zﬁiusrrzzl\(/j\;l;)%
Mean daily flow . (maximum RC MOS
Stream reach description ranges (cubic feet/ capa(_:lty percent ST (organisms |(organisms/
second) (organisms reduction LAS Wastewater /day) day)
/day) needed) (organisms/ |ODOT MS4 treatment
day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 33.00 10 99.99| 2.06E+11] 0| 1.83E+11] 2.06E+09 0| 0| 2.06E+10
Powder Subbasin
Powder River upstream of Philips Reservoir 1.70t0 11.99( 1.98E+10 0 1.76E+10( 1.98E+08 0 0 1.98E+09
Powder River from Phillips Reservoir to Baker City 12.811t029.99| 1.64E+11 83 1.46E+11| 1.64E+09 0 0| 1.64E+10
North Powder River from USFS Boundary to Miller Rd 5.40 t0 13.99| 3.00E+10 83 2.67E+10| 3.00E+08 0 0| 3.00E+09
North Powder River from Miller Rd to Confluence with Powder River 5.40t0 13.99| 3.00E+10 95 2.67E+10[ 3.00E+08 0 0| 3.00E+09
Eagle Creek from New Bridge to Brownlee Reservoir 5.5910 88.29| 1.24E+11 64 1.10E+11| 1.24E+09 0 0| 1.24E+10
Powder River from Baker City to confluence with Snake River 18.80t0 47.99| 1.07E+11 75 8.07E+10| 1.07E+09 1.43E+10 0| 1.07E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80t0 34.09| 8.25E+10 0 7.34E+10( 8.25E+08 0 0| 8.25E+09
Burnt River upstream of Unity Reservoir Dam 4.10t0 12.99( 2.54E+10 83 2.26E+10( 2.54E+08 0 0| 2.54E+09
Burnt River from Clarks Creek Rd to confluence with Snake River 28.00 to 52.49| 1.29E+11 40 1.10E+11| 1.16E+09 4.77E+09 0| 1.29E+10
Note: LA = load allocation; WLA = wasteload allocation; RC = reserve capacity; MOS = margin of safety
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Loadin e S’;‘S:‘CF;O;V:d Pomt Soyrce s Reserve Margin of
Mean daily flow . 9 (maximum (organisms/day) . 9
L . capacity backgroun capacity safety
Stream reach description ranges (cubic feet/ - percent - A
(organisms . d LAs (organisms |(organisms/
second) reduction . Wastewater
/day) (organisms [ODOT MS4 /day) day)
needed) treatment
/day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 33.00 t0 99.99| 2.06E+11 0| 1.83E+11] 2.06E+09 0| 0| 2.06E+10
Powder Subbasin
Powder River upstream of Philips Reservoir 1.70t011.99| 1.98E+10 0| 1.76E+10| 1.98E+08 0 0| 1.98E+09
Mpa Reservomrto-Baker \,ily 4+2-84+t0-29-99 Erae L m 83 TAGETTT 64 E=+09 T T 6416
North Powder River from USFS Boundary to Miller Rd 5.40t0 13.99( 3.00E+10 83| 2.67E+10| 3.00E+08 0 0 3.00E+09
North Powder River from Miller Rd to Confluence with Powder River 5.40t0 13.99| 3.00E+10 95| 2.67E+10| 3.00E+08 0 0| 3.00E+09
Eagle Creek from New Bridge to Brownlee Reservoir 5.5910 88.29| 1.24E+11 64| 1.10E+11| 1.24E+09 0 0| 1.24E+10
Powder River from Baker City to confluence with Snake River 18.80t0 47.99| 1.07E+11 75| 8.07E+10| 1.07E+09 1.43E+10 0] 1.07E+10
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80t0 34.09| 8.25E+10 0| 7.34E+10( 8.25E+08 0 0l 8.25E+09
Burnt River upstream of Unity Reservoir Dam 41010 12.99( 2.54E+10 83| 2.26E+10| 2.54E+08 0 0| 2.54E+09
Burnt River from Clarks Creek Rd to confluence with Snake River 28.00 to 52.49| 1.29E+11 40| 1.10E+11| 1.16E+09 4.77E+09 0] 1.29E+10
Note: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 33.00 to 99.99 2.06E+11 0% 1.83E+11 | 2.06E+09 0 0 2.06E+10
Powder River upstream of Philips Reservoir 1.70 to 11.99 1.98E+10 0% 1.76E+10 | 1.98E+08 0 0 1.98E+09
Powder River from Phillips Reservoir to Baker City 12.81 t0 29.99 1.64E+11 83% 1.46E+11 | 1.64E+09 0 0 1.64E+10
rRorttrPowder River-fromm USFSBourmdary to-iviitter Rd 5HAO 1013799 300EF10 83% 2767ETTO0 300E+08 0 O 300EF09
Eagle Creek from New Bridge to Brownlee Reservoir 5.59 to 88.29 1.24E+11 64% 1.10E+11 | 1.24E+09 0 0 1.24E+10
North Powder River from Miller Rd to Confluence with Powder River 5.40 to 13.99 3.00E+10 95% 2.67E+10 | 3.00E+08 0 0 3.00E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80 to 34.09 8.25E+10 83% 7.34E+10 | 8.25E+08 0 0 8.25E+09
Burnt River at Unity Reservoir Dam 4.10 to 12.99 2.54E+10 0% 2.26E+10 | 2.54E+08 0 0 2.54E+09
Powder River from Thief Valley Reservoir to near Richland 18.80 to 47.99 1.07E+11 75% 9.03E+10 | 9.61E+08 | 4.77E+09 0 1.07E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 28.00 to 52.49 1.29E+11 40% 1.10E+11 | 1.16E+09 | 4.77E+09 0 1.29E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Nonpoint source and .
Excess b':ckground LAs Point source WLAs
Mean daily flow| Loading load (orgs/day) Gy (CES Reserve | Margin of
Stream reach description ranges (cubic | capacity |(maximum . capacity safety
feet per second)| (orgs/day) | reduction | ™Mgation |Improper| — Jo o o gewater |(orgs/day)| (orgs/day)
needed) | réturnand | septic MS4 treatment
stormwater | systems
Pine Creek upstream of Highway 71 33.00t0 99.99 | 2.06E+11 0% 1.83E+11 0 2.06E+09 0 0 2.06E+10
Powder River upstream of Philips Resenoir 1.70 to 11.99 1.98E+10 0% 1.76E+10 0 1.98E+08 0 0 1.98E+09
PewdsERiveEerPRiiEs-Resersinte-Sake=Ey IR0 — = 2856 =ASE 8 I=E4=-55 < 8 =G4S
North Powder River from USFS Boundary to Miller Rd 5.40 to 13.99 3.00E+10 83% 2.67E+10 0 3.00E+08 0 0 3.00E+09
Eagle Creek from New Bridge to Brownlee Resenoir 5.59 to 88.29 1.24E+11 64% 1.10E+11 0 1.24E+09 0 0 1.24E+10
North Powder River from Miller Rd to Confluence with Powder River 5.40 to 13.99 3.00E+10 95% 2.67E+10 0 3.00E+08 0 0 3.00E+09
Burnt River from Unity Resenvoir to Clarks Creek Rd 17.80to 34.09 | 8.25E+10 83% 7.34E+10 0 8.25E+08 0 0 8.25E+09
Burnt River at Unity Reservoir Dam 4.10t012.99 | 2.54E+10 0% 2.26E+10 0 2.54E+08 0 0 2.54E+09
Powder River from Thief Valley Resenwir to near Richland 18.80t0 47.99 | 1.07E+11 75% 8.07E+10 0 1.07E+09 | 1.43E+10 0 1.07E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 28.00t0 52.49 | 1.29E+11 40% 1.10E+11 0 1.29E+09 | 4.77E+09 0 1.29E+10
Notes: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Confluence of Brownlee Subbasin streams with Snake River 33.00 to 99.99 2.06E+11 0% 1.83E+11 2.06E+09 0 0 2.06E+10
Powder River upstream of Philips Reservoir 1.70 t0 11.99 1.98E+10 0% 1.76E+10 | 1.98E+08 0 0 1.98E+09
Powder River from Phillips Reservoir to Baker City 12.81 t0 29.99 1.64E+11 83% 1.46E+11 | 1.64E+09 0 0 1.64E+10
[North Powder River from USFS Boundary to Miller Rd 540 10 13.09 3.00E+10 83% 2.6/E+10 | 3.00E+08 0 0 3.00E+00
Eagle Creek from New Bridge to Brownlee Reservoir 5.59 to 88.29 1.24E+11 64% 1.10E+11 | 1.24E+09 0 0 1.24E+10
North Powder River from Miller Rd to Confluence with Powder River 5.40 to 13.99 3.00E+10 95% 2.67E+10 | 3.00E+08 0 0 3.00E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80 to 34.09 8.25E+10 83% 7.34E+10 | 8.25E+08 0 0 8.25E+09
Burnt River upstream of Unity Reservoir Dam 4.10 t0 12.99 2.54E+10 0% 2.26E+10 | 2.54E+08 0 0 2.54E+09
Powder River from Baker City to confluence with Snake River 18.80 to 47.99 1.07E+11 75% 8.07E+10 | 1.07E+09 | 1.43E+10 0 1.07E+10
Burnt River from Clarks Creek Rd to confluence with Snake River 28.00 to 52.49 1.29E+11 40% 1.10E+11 1.16E+09 | 4.77E+09 0 1.29E+10

Note: LA = Load allocation; WLA = Wasteload Allocation

. ' Excess load Nonpoint Point source WLAs .
o Mean dally.ﬂow Loadl_ng (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity ) background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 33.00 to 99.99 2.06E+11 0% 1.83E+11 | 2.06E+09 0 0 2.06E+10
Powder River upstream of Philips Reservoir 1.70to 11.99 1.98E+10 0% 1.76E+10 1.98E+08 0 0 1.98E+09
Powder River from Phillips Reservoir to Baker City 12.81 to 29.99 1.64E+11 83% 1.46E+11 | 1.64E+09 0 0 1.64E+10
RorttrPowder River-fromm USFSBourmdary to-iviitter Rd 5HA01013799 S00EF10 839 27 67EFTO—"8"00EF08 O O S00EF09
Eagle Creek from New Bridge to Brownlee Reservoir 5.59 to 88.29 1.24E+11 64% 1.10E+11 | 1.24E+09 0 0 1.24E+10
North Powder River from Miller Rd to Confluence with Powder River 5.40 to 13.99 3.00E+10 95% 2.67E+10 3.00E+08 0 0 3.00E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80 to 34.09 8.25E+10 83% 7.34E+10 | 8.25E+08 0 0 8.25E+09
Burnt River at Unity Reservoir Dam 4,10 to 12.99 2.54E+10 0% 2.26E+10 | 2.54E+08 0 0 2.54E+09
Powder River from Thief Valley Reservoir to near Richland 18.80 to 47.99 1.07E+11 75% 8.07E+10 1.07E+09 | 1.43E+10 0 1.07E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 28.00 to 52.49 1.29E+11 40% 1.10E+11 | 1.16E+09 | 4.77E+09 0 1.29E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Table 14: Low flow E. coli allocations by source and named stream reachTable 9-1f:Low flow bacteriaE—coli-allocations-by source-and
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. Loading Exces-s e s’(\)lsrcpeog.:d P(()g:tgzgiusrrfwz/\c,i\;;)As
Mean daily flow . (maximum RC MOS
L . capacity backgroun - :
Stream reach description ranges (cubic feet/ (organisms perce_nt d LAS (organisms/| (organisms/
second) reduction . Wastewater day) day)
/day) needed) (organisms |[ODOT MS4 CH—
/day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 0.011032.99| 8.02E+10| 0| 7.13E+10| 8.02E+08 0| 0| 8.02E+09
Powder Subbasin
Powder River upstream of Philips Reservoir 0.03t01.69| 2.38E+09 0| 2.12E+09| 2.38E+07 0 0| 2.38E+08
Powder River from Phillips Reservoir to Baker City 3.20t0 12.80| 3.02E+10 83| 2.68E+10| 3.02E+08 0 0 3.02E+09
North Powder River from USFS Boundary to Miller Rd 0.01t05.39( 1.25E+10 83| 1.12E+10| 1.25E+08 0 0 1.25E+09
North Powder River from Miller Rd to Confluence with Powder River 0.01t05.39| 1.25E+10 95| 1.12E+10| 1.25E+08 0 0 1.25E+09
Eagle Creek from New Bridge to Brownlee Reservoir 0.00t05.59( 1.08E+10 64| 9.62E+09| 1.08E+08 0 0 1.08E+09
Powder River from Baker City to confluence with Snake River 0.00t0 18.79| 3.11E+10 75| 1.33E+10| 3.11E+08 1.43E+10 0 3.11E+09
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 5.90t0 17.79| 4.30E+10 0| 3.83E+10( 4.30E+08 0 0| 4.30E+09
Burnt River upstream of Unity Reservoir Dam 0.00t0 4.09| 4.98E+09 83| 4.43E+09| 4.98E+07 0 0| 4.98E+08
Burnt River from Clarks Creek Rd to confluence with Snake River 0.00 to 27.99| 5.51E+10 40| 4.43E+10| 4.96E+08 4.77E+09 0 5.51E+09
Note: LA = load allocation; WLA = wasteload allocation; RC = reserve capacity; MOS = margin of safety
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Nonpoint

Point source WLAs

. Loading Exces-s e source and (organisms/day) Reserve Margin of
Mean daily flow . (maximum .
o . capacity backgroun capacity safety
Stream reach description ranges (cubic feet/ (organisms perce_nt d LAS (organisms/|(organisms/
second) day) reduction (organisms |ODOT Ms4 Wastewater ) )
needed) treatment
/day)

Brownlee Subbasin
Confluence of Brownlee Subbasin streams with Snake River 0.01 to 32.99| 8.02E+10| O| 7.13E+10| 8.02E+08 O| O| 8.02E+09
Powder Subbasin
Powder River upstream of Philips Reservoir 0.03t01.69( 2.38E+09 0| 2.12E+09| 2.38E+07 0 0 2.38E+08
Povwder-River-fronrPhifips-Reservoirto-Baker-City 3-20-to-+2-80T—3-02E+10 83 —2-66E+10T—S-02E+08 0 O—3-02E+09
North Powder River from USFS Boundary to Miller Rd 0.01t05.39( 1.25E+10 83| 1.12E+10| 1.25E+08 0 0 1.25E+09
North Powder River from Miller Rd to Confluence with Powder River 0.01t05.39| 1.25E+10 95| 1.12E+10| 1.25E+08 0 0 1.25E+09
Eagle Creek from New Bridge to Brownlee Reservoir 0.00to 5.59| 1.08E+10 64| 9.62E+09| 1.08E+08 0 0| 1.08E+09
Powder River from Baker City to confluence with Snake River 0.00t0 18.79| 3.11E+10 75| 1.33E+10| 3.11E+08 1.43E+10 0 3.11E+09
Burnt Subbasin
Burnt River from Unity Reservoir to Clarks Creek Rd 5.90t0 17.79| 4.30E+10 0| 3.83E+10( 4.30E+08 0 0| 4.30E+09
Burnt River upstream of Unity Reservoir Dam 0.00 to 4.09( 4.98E+09 83| 4.43E+09| 4.98E+07 0 0 4.98E+08
Burnt River from Clarks Creek Rd to confluence with Snake River 0.00to 27.99| 5.51E+10 40| 4.43E+10| 4.96E+08 4. 77E+09 0 5.51E+09
Note: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reser_ve Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT MS4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 0.01 to 32.99 8.02E+10 0% 7.13E+10 | 8.02E+08 0 0 8.02E+09
Powder River upstream of Philips Reservoir 0.03 to 1.69 2.38E+09 0% 2.12E+09 | 2.38E+07 0 0 2.38E+08
Powder River from Phillips Reservoir to Baker City 3.20t0 12.80 3.02E+10 83% 2.68E+10 | 3.02E+08 0 0 3.02E+09
[NOTUT POWOET RIVET TN UST S Boundary 1o vier =a U.UL 0 5.39 T.25C T 10 837 T I2ETIU | L.2oETU8 U U T.25ET0Y
Eagle Creek from New Bridge to Brownlee Reservoir 0.00 to 5.59 1.08E+10 64% 9.62E+09 | 1.08E+08 0 0 1.08E+09
North Powder River from Miller Rd to Confluence with Powder River 0.01 t0 5.39 1.25E+10 95% 1.12E+10 1.25E+08 0 0 1.25E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 5.90 to 17.79 4.30E+10 83% 3.83E+10 | 4.30E+08 0 0 4.30E+09
Burnt River at Unity Reservoir Dam 0.00 to 4.09 4.98E+09 0% 4.43E+09 | 4.98E+07 0 0 4.98E+08
Powder River from Thief Valley Reservoir to near Richland 0.00 to 18.79 3.11E+10 75% 2.29E+10 | 2.80E+08 | 4.77E+09 0 3.11E+09
Burnt River from Clarks Creek Rd to Snake River near Huntington 0.00 to 27.99 5.51E+10 40% 4.43E+10 | 4.96E+08 | 4.77E+09 0 5.51E+09

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation

Nonpoint source and -
Mean daily . Excess b:fckground LAs Point sou/rge WLAS .
o flow ranges Loading load [ (org /day) Reserve | Margin of
Stream reach description (el e e capacity (maxmum P R — capacity safety
B (orgs/day) | reduction N g " P tP ODOT |Wastewater | (orgs/day) [ (orgs/day)
needed) | "etuman septic MS4 treatment
stormwater | systems
Pine Creek upstream of Highway 71 0.01 to 32.99 8.02E+10 0% 7.13E+10 0 8.02E+08 0 0 8.02E+09
Powder River upstream of Philips Resenvoir 0.03 to 1.69 2.38E+09 0% 2.12E+09 0 2.38E+07 0 0 2.38E+08
|Pawder River from Philling Resennir to Raker City 2320t01280 | 302F+10 230% 2 68F+10 0 3.02F+08 0 0 2.02F+00
North Powder River from USFS Boundary to Miller Rd 0.01 to 5.39 1.25E+10 83% 1.12E+10 0 1.25E+08 0 0 1.25E+09
Eagle Creek from New Bridge to Brownlee Resenoir 0.00 to 5.59 1.08E+10 64% 9.62E+09 0 1.08E+08 0 0 1.08E+09
North Powder River from Miller Rd to Confluence with Powder River| 0.01 to 5.39 1.25E+10 95% 1.12E+10 0 1.25E+08 0 0 1.25E+09
Burnt River from Unity Resenwir to Clarks Creek Rd 5.90to 17.79 4.30E+10 83% 3.83E+10 0 4.30E+08 0 0 4.30E+09
Burnt River at Unity Resenoir Dam 0.00 to 4.09 4.98E+09 0% 4.43E+09 0 4.98E+07 0 0 4.98E+08
Powder River from Thief Valley Resenwir to near Richland 0.00 to 18.79 3.11E+10 75% 1.33E+10 0 3.11E+08 | 1.43E+10 0 3.11E+09
Burnt River from Clarks Creek Rd to Snake River near Huntington | 0.00 to 27.99 5.51E+10 40% 4.43E+10 0 5.51E+08 | 4.77E+09 0 5.51E+09
Notes: LA = Load allocation; WLA = Wasteload Allocation
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. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadl_ng (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity . background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day) | (orgs/day)
(orgs/day) treatment

Confluence of Brownlee Subbasin streams with Snake River 0.01 to 32.99 8.02E+10 0% 7.13E+10 | 8.02E+08 0 0 8.02E+09
Powder River upstream of Philips Reservoir 0.03 to 1.69 2.38E+09 0% 2.12E+09 | 2.38E+07 0 0 2.38E+08
Powder River from Phillips Reservoir to Baker City 3.20t0 12.80 3.02E+10 83% 2.68E+10 3.02E+08 0 0 3.02E+09
[North Powder River from USFS Boundary to Miller Rd 0.01 to 5.39 1.25E+10 83% 1.12E+10 | 1.25E+08 0 0 1.25E+00
Eagle Creek from New Bridge to Brownlee Reservoir 0.00 to 5.59 1.08E+10 64% 9.62E+09 | 1.08E+08 0 0 1.08E+09
North Powder River from Miller Rd to Confluence with Powder River 0.01 t0 5.39 1.25E+10 95% 1.12E+10 1.25E+08 0 0 1.25E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 5.90 to 17.79 4.30E+10 83% 3.83E+10 | 4.30E+08 0 0 4.30E+09
Burnt River upstream of Unity Reservoir Dam 0.00 to 4.09 4.98E+09 0% 4.43E+09 | 4.98E+07 0 0 4.98E+08
Powder River from Baker City to confluence with Snake River 0.00 to 18.79 3.11E+10 75% 1.33E+10 | 3.11E+08 | 1.43E+10 0 3.11E+09
Burnt River from Clarks Creek Rd to confluence with Snake River 0.00 to 27.99 5.51E+10 40% 4.43E+10 | 4.96E+08 | 4.77E+09 0 5.51E+09

Note: LA = Load allocation; WLA = Wasteload Allocation

. _ Excess load Nonpoint Point source WLAs .
o Mean dally.flow Loadlpg (maximum source and (org /day) Reserye Margin of
Stream reach description ranges (cubic feet | capacity : background capacity safety
reduction
per second) (orgs/day) needed) LAs ODOT Ms4 Wastewater | (orgs/day)| (orgs/day)
(orgs/day) treatment

Pine Creek upstream of Highway 71 33.00 to 99.99 2.06E+11 0% 1.83E+11 | 2.06E+09 0 0 2.06E+10
Powder River upstream of Philips Reservoir 1.70 t0 11.99 1.98E+10 0% 1.76E+10 | 1.98E+08 0 0 1.98E+09
Powder River from Phillips Reservoir to Baker City 12.81 t0 29.99 1.64E+11 83% 1.46E+11 | 1.64E+09 0 0 1.64E+10
rRorttrPowder River-fromm USFS Bourmdary to-iviitter Rd 5HA01013799 300EF10 839 27 67EFTO—"8"00ET08 0 O 3T00EF09
Eagle Creek from New Bridge to Brownlee Reservoir 5.59 to 88.29 1.24E+11 64% 1.10E+11 | 1.24E+09 0 0 1.24E+10
North Powder River from Miller Rd to Confluence with Powder River 5.40to 13.99 3.00E+10 95% 2.67E+10 3.00E+08 0 0 3.00E+09
Burnt River from Unity Reservoir to Clarks Creek Rd 17.80 to 34.09 8.25E+10 83% 7.34E+10 | 8.25E+08 0 0 8.25E+09
Burnt River at Unity Reservoir Dam 4.10 to 12.99 2.54E+10 0% 2.26E+10 2.54E+08 0 0 2.54E+09
Powder River from Thief Valley Reservoir to near Richland 18.80 to 47.99 1.07E+11 75% 8.07E+10 1.07E+09 | 1.43E+10 0 1.07E+10
Burnt River from Clarks Creek Rd to Snake River near Huntington 28.00 to 52.49 1.29E+11 40% 1.10E+11 | 1.16E+09 | 4.77E+09 0 1.29E+10

Notes: Load allocations correspond to the loading capacities based on a maximum E. coli concentration of 126 organisms/100 mL; Wasteload allocations were calculated using a maximum
discharge of 1 MGD and maximum E. coli concentration of 126 organisms/100 mL to ensure the recreation-based criteria were attained. LA = Load allocation; WLA = Wasteload Allocation
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9.2 Reserve capacity
DEQ did not identif-any-projected-needsspecify a ferreserve-capacityRC of bacteriaE—colE.

coli due-to account for te-future growth and new or expanded sources. DEQ reserved zero
percent of the baeteriaE. coli leading-capacityloading capacity. Future permitted sources may
discharge effluent containing fecal-baeteriaE—coliE. coli at concentrations in compliance with
water quality standard criteria (see-Table 4-0b5), which is-eensistentaligns with the requirements

in this-the TMDL for eurrently-permitted sources-and-does-not-constitute-alowering-of
basterialdegradation-of-waterguality.

9.3 Margin of safety

As required by OAR 340-042-0040(4)(i), this element explains how a margin-efsafetyMOS was
derived and incorporated into the TMDL to account for uncertainty in available data or in the
actual effect controls will have on loading reductions and receiving water quality. For bacteriakE.
coli in the Powder River Basin, DEQ used an-both explicit and implicit margins of safety. The
TMDL calculation included an explicit margin-ef safetyMOS of As-shewn-in-TFables 9-1a8
through 9.1f13, a value of 10 percent was explicitly applied in the TMDL calculation
13). A detailed-description of the margin-ofsafetyMOS calculations ean-befoundappears in
Section 6.4 of the Powder River Basin TMDL Technical Support Document.

In addition, the following conservative aralyticalassumptions provided an were-included-to
incorporate-an-additional; implicit margin-efsafetyMOS. DEQ used reasenable-maximum
scenarios for each part of the analysis to ensure that estimated-calculated loadsirg would be
the maximum potential loadings from sources. Die-off of E. coli during transport from land based
sources to surface waters and establishment of naturally-reproducing E. coli populations in

surface waters from a fecaI source were not modeled leads—weuld—be—the—h@hest—aetuaHeads

H—DEQ—ZO%O)—W—'FempeH#ewever—DEQ assumed that aII measured ._LeehE coIr concentratrons
source-bacterareachoriginated from point or nonpoint sources -the-streams;-because optimal

agrowth conditions for E. coli exist in animal intestines. -tThus, elevated E. coli concentrations in
surface Water suggest a direct |nput or Iand based source of fecal contamlnatlon (IDEQ-

w In calculatrng wastetead—aueeatrenWLAs for Wastewater treatment facrlrtres DEQ
used permitted discharge limits for E—eehE. coli without considering the baeteriak. coli reduction
from chlorination or other treatments usedapplied to remove al-pathogens from effluent-prierte
discharge. BecausedifferingTo account for the potential disconnect between the land surface
deposrtron and transport throuqh runoff |nto surface Waters Soecos coptibde dibesne

H DEQ «lecshecororonly
reduetrens—needed—as Qplred the maximum percent reductron needed to meet either frem
among-those-calculated-based-en-geometric mean or single sample criteria for in an individual
flow category-season combination across all flow categories and both seasons. This approach
ensures additional-that source reductions will be accomplished are-applied-to-seurces
eontributing-during flows other than those asseeciated-with the maximum observed
concentration.

Oregon Department of Environmental Quality 64



10.0 Water quality management
plan

As described in OAR 340-042-0040(4)(I)(A)-(O), an associated WQMP is an required element of
a TMDL and must include the following components: (A) Condition assessment and problem
description; (B) Goals and objectives; (C) Proposed management strategies design to meet the
TMDL allocations; (D) Timeline for implementing management strategies; (E) Explanation of
how TMDL implementation will attain water quality standards; (F) Timeline for attaining water
guality standards; (G) Identification of persons, including Designated Management Agencies,
responsible for TMDL implementation; (H) Identification of existing implementation plans; (1)
Schedule for submittal of implementation plans and revision triggers; (J) Description of
reasonable assurance of TMDL implementation; (K) Plan to monitor and evaluate progress
toward achieving TMDL allocations and water quality standards; (L) Plan for public involvement
in TMDL implementation; (M) Description of planned efforts to maintain management strategies
over time; (N) General discussion of costs and funding for TMDL implementation; and, (O)
citation of legal authorities relating to TMDL implementation.

DEQ sought and considered input from various persons, including DMAs responsible for TMDL
implementation and other interested public, and prepared the Powder River Basin WQMP as a
stand-alone document. DEQ intends to propose the draft WQMP as an element of the Powder

River Basin TMDL for adoption as rule by the Oregon Environmental Quality Commission [OAR
340-042-0090(2)(b)].

11.0 Reasonable assurance

OAR 340-042-0030(9) defines Reasonable Assurance as “a demonstration that a TMDL will be
implemented by federal, state or local governments or individuals through regulatory or
voluntary actions including management strategies or other controls.” EPA’'s TMDL guidance
describes that when a TMDL is developed for waters impaired by both point and nonpoint
sources and WLAs are-based-er-an-assumptionassume that NPS load reductions will occur, the
TMDL must provide “reasonable assurances” that NPS control measures will achieve expected
load reductions (USEPA 1991). Comprehensive explanations of reasonable assurances of
implementation are provide in Section 7 of the Powder River Basin TMDL Water Quality
Management Plan.

12.9 Protection plan

The scope of this-bacteriathe E—eeliE. coli TMDL includes all perennial and intermittent streams
in the Powder River Basin. As such, these-TMBLsthis TMDL also serves as a “protection plan”
to prevent impairment in waters currently attaining the applicable water quality standards,
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whetherwhether those waters are assessed or not, and waters that have not been assessed yet
oer-unassessed. The protection of these unimpaired waters has watershedbasin-wide benefits
such as:

¢ Clarity and consistency for implementation of management strategies throughout the
watershedbasin.:

o Proactively apphying-application of management strategies and protections to waters
where data is not available for establishing listing status:-.

¢ Improvement ofinrg TMDL outcomes by maintaining or improving water quality in streams
that are tributary to listed streams;-.

o Creating-Creation of efficieneies-efficient transfers between TMDL and protection plan
implementation (including monitoring, evaluating progress, adaptive management,
enforcement, and leveraging partner entities-efforts)ane;-.

e Assisting with funding opportunities for implementation when grants require projects to
be part of a larger watershed plan.

Protection plan core elements, as described in materials available er-from the EPA’s-webpage
(EPA 2023a and 2023Db), are fulfilled by the statements and references to specific sections of
the TMDLs, WQMP, and FMBL-Technical Support Document in the subsections that follow.

12.1 ldentification of specific waters to be protected
and risks to their condition

Table 3:0 lists alt-the-assessmentsunits-within-the-watershed-with-the 2022 Integrated Report
assessment status for all the assessments units in the basin. Fhese-aAssessment units with the
status of Category 2, Category 3, or unassessed are included in the protection plan. Therefore, ;

along-with-etherunassessed-the plan includes all waters in the basin that may have
impairments for waters-that-may-be-found-to-be-unimpaired-forbacteriak. coli inthe

futureidentified in the future. The same sources and processes described in Section 7 that have
caused baeteriakE. coli impairments to some reaches in the basin also pose a risk to unimpaired
and unassessed waters.

12.2 Quantification of loads and activities expected to
resist degradation

The implementation of management practices specified in Sections 2 and 5 of the WQMP also
protect against risks to unimpaired and unassessed waters.

Monitoring stations that-provided-where baeteria-E—eehE. coli data used-were collected a-for the
TMDLs analyses and associated flow data are shewn-rFSB-TFables4-3a-and-4-3b-6-and-en
ﬁguresend%exﬁhreugheut—'l’%Déeeuen%—ldescnbed in Sectlon 5.1 of the Technical Support
Document.
andantexteef—'l'é}%eetrené—l—These data and flow measurements were used to calculate
loading eapaeities-duration curves and loading capacities of E—eehE. coli within-in the basin as
Soowntee oo catope opoee seeonned oo L0 enee DM A0l D0
of the Technical Support Document). Applicable loading capacities for ary-unimpaired stream
reaches that fall within the studied reaches are shown in Tables 8-67; and Tables 10-149-1b
through-9-1f13. nstruetions-Methods for calculating loading capacities for any-unimpaired
stream reaches outsrde the studled reaches are provrded in Sectron 8 O—Appheable—leadmg
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SimilarteAs with loading capacities, relative percentages of the baeteria-E—coliE. coli leading
capaeityloading capacity are allocated to sources to any stream reach within the watershed
basin in Table 9-1a89. RelevantaAllocations for anthrepegenic-all sources of bacteria-E—coliE.
coli loads are shown by studied reach in Tables 9-3-b9-threugh-9-1£1310-14.

12.3 Timeframes for protection

Timelines for watershedbasin-wide implementation of the TMDLs are described in Section 5 of
the WQMP and estimated timelines for attainment of water quality standards in the impaired
stream reaches are provided in Section 4 of the WQMP. DEQ’s watershedbasin-wide approach
ensures that the TMDLs and the protection plan will be implemented in a prioritized manner
over the same timeframe that will be required to demonstrate effectiveness of management
strategies in reducing excess pollutant loads.

12.4 Measures of success

The WQMP describes in-detait DEQ’s approach to quantitative and qualitative measures of
progress in attaining and maintaining water quality standards;-which-is-applied watershedbasin-
wide. Section 6 of the WQMP discusses quantitative and qualitative evaluation of
implementation of management strategies, development of a plan for periodic monitoring, and
an approach to adaptive management. Section 7 of the WQMP details-the
interconnecteddescribes the framework for accountability of implementation, including:
engaging with sourcest, setting measurable objectives:, evaluating progress:, conducting
enforcement;-, and tracking status and trends.
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1. Introduction

[ALTERNATIVEL Oregon’s administrative rules, {0OAR 340-042-0030 and OAR 340-042-

00404 identify the Water Quality Management Plan (WOMP) as the element of a Total
Maximum Daily Load (TMDL) that provides the framework of management strategies to attain
and maintain water quality standards. The framework is designed to work in conjunction with
detailed plans and analyses provided in sector-specific or source-specific implementation plans.

This WOQMP serves to quide implementation of the Powder River Basin TMDL for E. coli (also
referred to as the Powder River Basin Bacteria TMDL). The WOMP identifies the entities
responsible for penpointsource-implementing pollution reduction strategies, timelines for
implementing those strategies, and approaches to gage progress in meeting TMDL targets,
including periodic reporting and monitoring. The WOMP also identifies tools, resources, and
approaches that Designated Management Agencies (DMASs) and other persons responsible for
TMDL implementation can use to formulate monitoring and WQ protection and restoration

strategies.

The WOMP for the Powder River Basin Bacteria TMDL will be proposed for adoption by
Oregon’s Environmental Quality Commission, by reference, into rule asin OAR 340-042-0090
2ybY-and will be amended as needed for issuance of any new or amended TMDLs for the
Powder River Basin.

1.1 Condition assessment and problem description

FhefirstAn -element of the WQMP—per provided in OAR 340-042-0040(4)(1)(A) is an
assessment of water quality conditions_and problem description. -ir-the-PewderRiverBasin-with
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aproblem-deseription—Oregon’s 2022 Integrated Report, approved by US Environmental
Protection Agency on September 1, 2022, listsprovides Fhere-are-aassessment units in the
Powder River Basin that are listed as Category 5 (impaired) for baeteriaE. coli or fecal coliform,

dlssolved oxygen pH, ehlo#ophy”—a— emgerature, and phosphorus (DEQ 2022a)—m—9|cegon—s

As required by Section 303(d) of the federal Clean Water Act, DEQ developed a Feta-Maximum
Baily-LeadsTMDLs for pellutants-causing-bacteriak. coli water quality impairments ef-waters
within the Powder River Basin. Fhis-The TMDL addresses E._coli ard-fecal-coliferm-bacteria-and
applies to all perennial and intermittent streams within-in the Powder River Basin. TMDLs te
addressaddressing di ;
#ummﬂeveloomen&and—am—nepdseussed—mﬁhe#m%deeum%addltlonal water quallty

impairments will be developed in the future.

The public policy of the State of Oregon is to protect, maintain, and improve the guality of
waters of the state for beneficial uses and to provide for prevention, abatement, and control of
water pollution. BaeteriaE. coli impairment of streams poses risk of iliness for people, pets,
livestock, and wildlife that use the beneficialy-using-the-waters within the basin for recreational
contact, ingestiorconsumption, and irrigation. Section-3-ofthe Pewder RiverBasin-Bacteria
IMBLFurtherilnformation_erabout the risks associated with E. coli and fecal contamination is
available-described in Section 3 of the Powder River Basin Bacteria TMDL document and
Section 3 of the FMBL-associated Technical Support Document.

1.2 Goals and objectives
OAR 340-042-0040(4)()(B) requires identification of the goals and objectives of the WQMP.

The goal of this-the WQMP is to provide the framework for implementing this TMDL to previde

the—tr&mewoﬂefer—'FM—Dl:mplementaﬂon—to—achleve and maintain the-E—eeli-fecal bacteria (E.
oli) water quality standards within the Powder River Basin.

The primany-objectives of this-the WQMP are to: describe responsibilities for implementing
TMDL management strategies and actions necessary to reduce excess pollutant loads to meet

TMDL allocations, and to provide

Develop-a strategy to evaluate progress towards attaining water quallty standards in surface
waters ofthreugheudt the Powder River Basin.
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2. Proposed management
strategies

As required by OAR 340-042-0040(4)(1)(C), the following section presents management
strategies; by pollutant source; that can be designed-used to meet the load and wasteload
allocations required by the Powder River Basin bacteriaE—celiBacteria TMDL.

OAR 340-042-0030(6) defines management strategies as “measures to control the addition of
pollutants to waters of the state and includes application of pollutant control practices,
technologies, processes, siting criteria, operating methods, best management practices or other
alternatives.”

Table 2:6a1 includes preven-water protection and pollutant reduction strategies {ard-practices
within-the-strategies)}-summarized by possible sources of E. coli-peliutantseurce. The-majority
ofStrategies and practices are adapted from published sources, including US Department of
Agriculture Natural Resources Conservation Service -Field Office Technical Guide{NRES
2022}, -the Oregon Department of Agriculture, Oregon State University Extension Service, and
the State Index of Conservation Practice Standards for Oregon (NRCS; 2022). DEQ used the

categories and language from_the Oregon Watershed Enhancement Board (OWEB)'s -Oregon
Aquatic Habitat Restoration and Enhancement Guide, and Oregon Watershed Restoration

Inventory Onllne List of Treatments. Addmal—s&m%egws#}eluded—miable—%@ai—&m

Oregon Department of Environmental Quality 3



Table 1: PessiblePriority Mmanagement strategies bx sources of E. coli

Percent Water Protection and Reduction Management
SEUEES ReCUEons Strategies (and practices)
Needed 9 P
Stormwater Rrunoff from
non-agricultural lands,
agricultural stormwater,
snowmelt runoff, and Irrigation system improvement to reduce runoff (irrigation
lirrigation return water in pipeline, microirrigation, sprinkler irrigation, irrigation
- and-stormwater-runoff-in tailwater recovery); improved irrigation efficiency
c | contact with fecal matter Runeffrunoff management; road/collection system
5 livestock grazing cleaning/maintenance; surface drainage improvement
%» {management)-areas
0, 0421
ks (t eal.” use-and-confined 40% - 95%32L
2 Livestoek-Agricultural management; upland erosion
o . : : control techniques; riparian fencing (or other livestoek
2 | Animals, including . ; i )
£ - animal exclusion or management methods); crossing
o | Llivestock, pets, and ;
Q | e improvements (culverts, structures, fords removed or
c | wildlife* in and around ; ; ) )
S | streams Gincluding replaced with bridge or ford); water gap development;
= e during d livestock stream access/crossing (creation or
improvement); livestock off channel watering/shade;
dra-dowr) riparian area restoration or enhancement; city ordinances
for pet waste cleanup
Failing or improper septic | unknown;but | Identify any needed septic system repairs or upgrades,
systems minimal eliminate illicit discharges
Permitted Wastewater nonmeé(rantust Compliance with NPDES permits; Plan, fund and
=1 H
o Treatment Systems standard implement system upgrades
o
o . unknown;-but | Compliance with MS4 permit; maintain road/collection
ODOT MS4 permit minimald system
Note: *Mine i i ibuti

nepsepwated#emethepnenpmr%eemmnhelMDbanayses—glFor individual By-stream reaches
identified Table 9 of the TMDL-n-FMBLTable-8.09; note that—seme not all reaches do-netrequire

reductions. *30DOT20DOT roadway runoff w
butishas a wasteload allocation of -allecated-1% of the Ioadmg capacny

Practices applied in the Malheur River Basin demenstrated-to reduce baeteriak. colil inputs from
flood irrigated lands are listed in Table 2:0b2:. -and-fFurther information en-them-is available by
contacting the Oregon State University Malheur Experiment Station, the Oregon Department of
Agriculture-and, the Malheur Soil Water Conservation District, and the USDA Natural Resources
Conservation Service. These types of projects can bey funded through Ggrants from the
Oregon Watershed Enhancement Board, {with match provided by land ewndersowners, jalong
with-significant-matching-from-landowners-National USDA Natural Resources Conservation
Service, irrigation districts, watershed councils and other partners:-, and Clean Water State
Revolvmg Fund loans for public entltles _(—whlch can mclude pﬂnerplegrmmgal forgiveness);-may
. Mere-iInformation
on Qotentlal fundmg optlons is avallable in Section 5 3.6 and ltsrthe associated resources.
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Table 2: Applicable E. CO|I reductlon Qractlces for nonpoint sources
MalheurRiverBasin-ProvenPracticesBest Management

Practices for Flood Irrigated Lands

Irrigation Schedule Optimization
Sediment Basin and Tail Water Recovery (Pump-Back Systems)
Polyacrylamide (PAM)

Mechanical Straw Mulching

Water Conservation Methods

Filter Strips

Gated Pipe

Surge Irrigation

Laser Leveling

Turbulent Fountain Weed Screens
Underground Outlets for Field Tail Water
Nutrient Management

Improved Confined Animal Feeding Operation Practices
Constructed wetlands

andéeenen%e#theiMDL—'Feehmealéuppen—Deeumem suqqests that runoff from areas
contaminated by fecal material can contribute {0 ;eencluded-thatthe-primary-pathwaysfora

eafhwaya‘-erexcess Efeeal—baefena’é coli Ioadlnq to surface Waters (DEQ 2024a DEQ

Iherefere—fheupnmarymManagement strategles for reducmg baeferraE CO|I mpufsrloads frem
this-processirto-streams-include:

Irrigation imprevements-modernization practices and erosion control techniques-that

Sessssocsvnde s son  po G encter s Dinec oy b cussnce L tocin e bacte e o ool
conconbdone—eelloe oduelae patdont o endin o oollolions

0 Cenversion-offFlood irrigation to sprinkler or drip irrigation.;

o0 Installation-ofcConcrete-lined irrigation ditches and piped water delivery

systems.:

0 Censtruetion-ofw\\etlands, ponds, or other sediment trapping systems.
implement-additional-bBest management practices for livestock manure and
management and management of-ef- grazed areas and-toreduce-livestock-acecessto

streams-to reduce Iand surface runoff and direct deposrtron of manure to surface

Enhancement and protection of riparian zones to provide adequate f|Itrat|on capacrtv for
organic matter and nutrients.
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e Assess|nspection of onsite septic systems to |dentn‘y those currently or atat-the highest
risk of malfunction-ingerfailure.

DEQ expects that-entities identified in Section 4.1 wil-io develop implementation plans that
include, but are not limited to, strategies and practices from-listed in Tables 2:0al,-and 2:0b2,

and-r—so—brsles ames sbn cegeseoec e cnctene foertollony il cons e atlbes aotnes

within section 5, as needed. At a minimum, implementation plans must-mustreed-te include:
e |ocation and timing of strategies.
e Measurable objectives.
e Milestones for gaging implementation progress.
[ ]

Interim and final implementation targets for evaluating effectiveness.

Based on the analysis of available water quality data (DEQ 2024b), DEQ has identified

determined-the areas -withinthe Powder River Basin-shown-in Table 2:0¢3 should-be-prioritized
foras ones of |n|t|al focus for |mpIementat|on prolects to reduce baeteriaE. coli coI| Ioads—paﬁreu#arly

ﬂews—te—maeha;mta%e#be&eswa%e#s—ef—the—sta%e— Table 2—9e3 also shows the eﬂmaw—DMAs and
RPspersons responsible for manaqmq +uﬂsd+enenal—Fespe4qs+le+hty—telLland—uselands and

practlces |n these areas

data and other mformatlon acquwed durlnq TMDL |mplementat|on may shift or expand the focus
to other areas in the basin-te.
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Table 3 Pﬂeﬁwmltlal focus areas for leeatlensieplmplementatlon of ELeehE CO|I reduction

trateg ies

q Designated Management
RiverreachesFocus area
- Agency

North Powder River from USFS Boundary to confluence

with Powder River Oregon Department of Agriculture

Oregon Department of Agriculture,

Burnt River from Unity Reservoir to Clarks Creek Rd U.S. Bureau of Land Management

Oregon Department of Agriculture,
U:S: Bureau of Land Management

Powder River from Fhief-\alley-Reservoirto-near Oregon Department of Agriculture,
RichlandBaker City to confluence with the Snake River U:S: Bureau of Land Management

South Fork Burnt River

Oregon Department of Agriculture,
Eagle Creek from New Bridge to Brownlee Reservoir U:S: Bureau of Land Management,
U-S: Forest Service

U-S: Bureau of Reclamation,
Oregon Department of Agriculture,
U:S: Bureau of Land Management

Thief Valley Reservoir—due-to-trespass-cattle-during-the-dry

seasen

3. Timelines for implementing
strategies

OAR 340-042-0040(4)()(D) requires schedules for implementing management strateqgies
including permit revisions, achieving appropriate incremental and measurable water quality

targets, |mplement|nq control actlons and completmq measurable mllestones OAR-340-042-

The DEQ:’s water-Water guality-Quality permitting-Permit pProgram has responsibility for
revising permits to comply with TMDLs. Other BMAs-and-RPsresponsible persons (RPs) and
DMAs have responsibilities for developing Ftimelines for implementation of management

strategies b%mspmq&bleupepsm%&dlseussed—sepamtelyto address nonpomt sources of
pollution. ;
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2030-(Figure 31} represents an ant|C|pated tlmelme for TMDL |mplementat|on |n f|ve -year
increments.
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Figure 1: Powder River Basin E—celi-Bacteria TMDL implementation timelines

3.1 DEQ Rermit-permit revision cycles

NPDES permits are-typicath-undergo re-evalbated-evaluation on five-year cycles. ODOT
reeceivedwas issued a ‘s-statewide MS4 stormwater NPDES permit was-ast-issued-in 2020-and
is-anticipated-to-will berenewed-in-2025. The Powder River Basin BacteriaE—celiBacteria TMDL
allocation will be implemented in ©BO¥Fs-the renewed-permit upon renewal-atrenewal. NPDES
permits issued to Baker City, the-eities-ef-Huntington, and North Powder do not require further
modification at-renewal-as-because they-these facilities currently implement the-E—coli-eriteria
{OAR-340-0041 ) as-permit limits that ~which-are-meet the bacteriak. coli wasteload allocations

required assighed-by-in this-the TMDL. BEQ

3.2 Management strategies implemented by
responsible persons

DEQ’'s-Based on analyses (DEQ; 2024a), DEQ estimated timelines to attain excess pollutant
load reductions. These are presented in Section 4.2 as the schedule for achieving appropriate
incremental and measurable water quality targets. DEQ also estimated reasonable timelines for
implementation of seme-several priority management strategies specific to eertain-DMASs and
RPs, as-shown in tables in subsections of Section 5.1. DEQ expects responsible-persensthese
entities to consider these timelines presented in Section 5.1 whenin establishing commitments

for management stratemes and actlons in TI\/IDL |mplementat|on plans as%heﬁhat—speewhe

As discussed in Section 6, DEQ evaluates completion of implementation schedules and
measurable milestones during review of annual reports. The-anndalrepertsDEQ periodically
and-gagesevaluates progress toward TMDL goals, typically setenin five-year increments,;
during-periodic-evaluationinby evaluatingens-ef- all available monitoring data and_other relevant

information;-typically-nfive-yearincrements.
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4. Attaining water quality
standards

Based on the DEQ analysesr naly5| completed-forthis TMBL (DEQ 2024a), achieving the

allocations presented in
Tables 10-14 in the TMDL document will result in attainment of the-Oregon’s water quality
standards for baeteria{E. coli}. Management strategies identified in this-the WQMP and
included in implementation plans represent-provide a-system-efmeasures and practices that
willintended to eellectively-reduce bacteriaE. coli pelutant-loads and-improve-waterguality-in the

Powder River Basin.

4.1 How priority management strategies support
attainment of bacteriaE. coli water quality criteria

OAR 340-042-0040(4)(1)(E) requires an explanation of how implementing the proposed
management strategies will result in attainment of water quality standards.

As-detailled-inln-Section —4.5 of the FMBL-Technical Support Document identifies -reductions
in excess-loads effecal bacteriaE—coliare-needed to attain Oregon’s bacteriaE—coli-water
quality eriteriastandards for E. coli. Recommended management strateqgies for reduction of E.
coI| loads are mcluded in Sectlon 2. Iheqeﬁem%manaqemem—strateeﬁesmenuﬂe%nseenen—z

Landowners, -and-land managers, producers, conservation professionals, RPs and designated
managementagenciesDMAS have the individual and collective expertise and-experience
neededto-developfor managing site-specific managementstrategiesconditions and practices to
meet water quality standards-and-bestmanagementpracticesresponsible persons-of areas
withintheiriurisdictions. In Sections 2 and 5, DEQ used existingavailable-data—and information
to prieritizeidentify focal -areas within the watershedbasin to-helpfocusfor expanded E. coli
momtormq and |n|t|al TMDL |mplementat|on by DI\/IAs and RPsef—baeteHa%eeHedHeﬂen

A 2. As more
mformatlon on current practlces stratemes and monltorlnq becomes avallable focal areas may
be expanded or shifted.

4.2 Timelines for attaining bacteriakE. coli water quality
criteria

OAR 340-042-0040(4)(1)(F) requires an estimated timeline for attaining water quality standards
through implementation of the TMDL, WQMP, and asseciated-required TMDL implementation
plans.

Based on BEQ's-seurce-assessmentandthe TMDLs analysis (DEQ; 2024a), nonpoint sources
contribute nearly-altefmost -the-of pellutant-E. coli loading to surface waters in -associated-with
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water-guality-impairmentsin-the Powder River Basin. Therefore, management should focus on #

is-eriticaHfer-nonpoint sources to meet s-to-make-timely-progress-towardreducing-anthropogenic
pollutantloads-in-ordertoto-meetthe- TMDL load-allocations.

The timeline for water quality standard attainment witHs-expeeted-tewill probably vary
substantialhr-across the basin;-. with-seme-pPortions of the basin already at-ernearthe
attairment-efattain E. coli water quality standards and-whereas-ir-while other areas may need
additional manaqement—eraetreesefforts are—needed—to reduce Ioads—pernens—severety

leadrng—te—streams—and—rmpreve—erep—wetds—Local |rr|qat|on svstem |mprovements and other

conservation projects have been funded by OWEB with contributions from NRCS and
landowners. Additional-Meore-fFinancial and technical support from state and federal programs

can support -threugh-grants-and-staff-time-will be-is-needed-forcontinued-future implementation
of simitarrelated projects and best management practices—Severalresources-are-available
through-state-andfederal programs{see (-Section ———25).

In the rearby-neighboring Malheur River and Owyhee Basins, the rate of irrigation system
improvement and

_piping projects has accelerated over the last 10- to 15 years and sighificant-improvements in
water

quallty have been measured—and—documented (DEQ; 2022b). AneedetaHy—Aas—landewners—see

A ee-Examples of Best
Management Practrces for flood |rr|gated Iands that have been used in the Malheur and Owyhee

DEQ recognizes that irrigation projects have been completed recently or are currently under
way in the Powder River Basin. These projects will be considered part of implementation of the
TMDL. DEQ expects it-isreasonable-to-assume-conclude-that sSimilar-gains-improvements in
to water quality iprevement-could-happen-be-achieved-in the Powder River Basin through
continued and expanded implementation of simitar-these management-strategiestypes of
prolects over the next 10- to 15 years—wrth—a—pessrlele%@%—deehne—wbaetena%eelHeadmg

Table 2-0e3 provides a Ilst of areas that can be |n|t|aIIy scoped for |mplementat|on others may

be identified through continued monitoring or community feedback.
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Implementation
responsibilities and schedule

5.1 Identification of implementation responsibilities

OARs 340-042-0040(4)(1)(G) and 340-042-0080(1) require identification of persons, including
De&gnated—M&nagemeM—AgeneresDMAs respon3|ble for wﬂmplementmgw

management strategies- fera-TFMBL
preparing and revising |mplementat|on plans

OAR 340-042-0030(2) defines Designated-ManagementAgencyDMA as a federal, state, or

local governmental agency that-haswiththat has legal authority over a sector or source ef

contributing-contributing pollutants_pessibly-contributing to-waterguality-impairment-and is and
is-identified as such as-such-by DEQ in a TMDL.

The TMDL rule provides numerous mentions of the term “responsible persern-person”
(abbreviated throughout this document as RP) with associated requirements. OAR 340-042-
0025(2) indicates that responsible sources must meet TMDL load and wasteload ead
allocations through_compliance with discharge permits or other strategies developed in
implementation plans. OAR 340-042-0030(9) defines “‘reasonable assurance™ as a
demonstration of TMDL implementation by governments or individuals. OARs 340-042-
0040(4)(I)(G) requires identification of persons, including DMAs, responsible for developing and
revising implementation plans. OAR 340-042-0040(4)(1)(I) requires a schedule for submittal and
revision of implementation plans by respensiblepersonsRPs, including DMAs. And-OAR 340-
042-0080(4) reiterates the requirement for-of respensible-persensRPs, including DMAS,
responsible-forto development, submittal, and revisien-revise ef-implementation plans;-aleng

withand-the reguired-elementsof those plans.

Fhereforefor-For tFhepurpeses-ofthis-the WOMP guiding implementation of the Powder River

Basin WOMP forimplementation-of-the bacteriaE—eoli-Bacteria TMDL, ‘respoensible-persor’'RP
isdefinedrefers to-as any-an entity responsible for any-a possible source of peliution-addressed
by-the FMDLE. coli to surface waters in the basin.- Unless otherwise specified, all respensible
persensRPs, including DMAS, are-reguiredneedarereguired-to-must develop, submit,
implement, and revise, as needed,-as-reeded; an implementation plan specific to the Powder
River Basin Bacteria TMDL. These plans need-te-that-must include, but are not limited to,s:
management strategies;:-, timelines for implementation;-, a schedule for achieving milestones;-,
and-a performance monitoring component, and a -with-a-schedule for review and plan revision,
as detailed in Section 5.3. Submittal of each plan must follow the schedule described in Section

5.4 planforperiodicreview-and-plan-revision: Table 45-1 contains the list of these responsible

persons.
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Table 4: Entltles respon5|ble for melemermne—léeehﬁmnaqemem—strateqwsﬂand—development
and implementation of management strategies ing-mplementation-plans-and-implementing-for E.

coli manhagementstrategiesin the Powder River Basin-forthe PowderRiverBasin

Designated Management Agency or
responsible person

Areaof Jurisdiction

Oregon Department of Agriculture

Agricultural lands and activities

Oregon Department of Fish and Wildlife

ODFW managed lands and activitiesineluding-the
| it

Oregon Department of Forestry*

Non-federal forest lands

US Forest Service

Wallowa-Whitman National Forest managed lands

US Dept of Interior, Bureau of Land
Management

BLM Vale District managed lands

Baker County

Union County

Planning and Development (Zzoning and rural land
use), Building permits and inspections, County-
owned lands and roads_and rights-of-way along
subbasin perennial tributaries, drainage ditches
within county service districts, Sumpter Valley lands
(Baker), Environmental Health:-and impropetly

US Bureau of Reclamation
Columbia-Pacific Northwest Regional Office

Management of reservoir lands

Baker Valley Irrigation District

Powder Valley Water Control District

Lower Powder Irrigation District

Burnt River Irrigation District

Water management-and-, conveyance and lirrigation
systems operated by water management district

Baker City

Municipal stormwater control, city-owned and/or
managed property and facilities, maintenance, and
enhancement of riparian areas_within city land use
jurisdiction-

Oregon Department of Environmental
Quality*

NPDES and WPCF permits implementation and
enforcement. Statewide Onsite Wastewater Program.

Oregon Department of Transportation

Stormwater and other nonpoint sources from
highways, rights-of-way, and facilities

NOTE: *-DEQ and ODF will not prepare implementation plans. DEQ will incorporate waste load

allocations into NPDES permit requirements and ODF will implement the Forest Practices Act.

wateeqeahtwnthe—Peweler—Rwer—Ba&an addrtron to the DMAS and RPs Ilsted in Table 4, A all
people that-who live, work, and recreate-inthe-watershedvisit the basin can take steps to reduce

pollution-and-protect er-and restore water quality-to-attain-standards-and-protect desighated

beneficialuses. Achievement of long-term water quality improvements in the basin will only be

accompllshed with Ieadershlp from Aetweupartrerpatren—b%local commumtresm&y—beneeeleel—te

Figure 25-1 rsﬂarmaeefrthewatersheel—shewng |sglay areas by-of land use, ownershlpi er-and

jurisdiction w o
indicatedin the Powder Rlver Basrn The Oregon Department of Agrlculture has jurisdiction enfor
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abeut-38% —percent-of the land area in the basin. Jurisdictional areas of the US Forest Service
and Bureau of Land Management are approximately-32% percent-and 18-%percent,
respectively. DEQ calculated Oregon Department of Transportation jurisdictional area in the
basin to be appreximately-<0.1%-percent. Other mapped-entities alse-have lessthan-one
pereent<1% of the area under their jurisdiction or ownership. DEQ determined in-ts-sedrce
assessmentthat these entities have eX|st|nq permlt requwements or Iack authonzatlon to
d|scharqe E. coli-me
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Figure 2: Powder River Basin land ownership erand jurisdiction
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. : Y —ard Fooriorisdict
: 4 orRi i land hio-oriurisdicti

5.1.1 Land management_and land use agencies

5.1.1.1 Oregon Department of Agriculture

The Oregon Department of Agriculture (ODA) is+esponsibleforregulatingrequlates agricultural
activities on private lands that can affect water quality in Oregon_surface waters. Approximately

ODA supervises 38% -pereentof lands in the Powder River Basin-are-underOBAjurisdiction. In
addition to ODA'’s implementation of the Oregon Agricultural Water Quality program (Area Rules
and Powder-Brownlee and the Burnt River Area Plans), DEQ determined-in-Section5-2.2that

expects ODA must-develop-a-to submit a TMDL implementation plan; ir-erderte-meet-for the
Powder River Basin-agricultural-sector-load-allocationsfor-bacteriaE—coli—ODA's. The
implementation plan must-sheuldmust include the required elements described in Section 5.3
and be-be submitted according to the schedule in Section 5.4. The plan mustsheuldsheuldmay
include prerty-management strategies from Tables 2:0al, 2:0b2, and 5,422 and others
selected by ODA Qpethepstraie@es#}atu@D#deeunwmsa#&&ppﬁepna%efor TMDL

implementationte
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sStrategles or tlmellnes selected as alternatlve to those presented in Table 5—1—2a95 -must
sheuldmust be documented in the implementation plan.

bemg—met%peemc—mManagement strategles and een#els—gractlces to address gaps in poIIutlon
controls or prevention sheuld-may be documented in revisions to the Area Rules or Area Plan;

as-appropriate as needed.

DEQ expects Aspart-of-developing-the-implementationplan,-ODA must-to include an-effective
methodelegymethods and schedules fer-to eonducting-assessment-of land conditions and

current management practices within ©BA’s-its jurisdictional areas ef-the-PowderRiverBasinin
the implementation plan. DEQ expects ODA’s fanrd-assessment methoedelogy-methods must-to

address factors described in Section 5.3.1 in determining-the-details-of-the implementation plan,
and-include a process for determining locations for implementation of prierit-management
strategies, fromTables2.0a1,2.0b2and 5:-1-1-1-and-in-_considerration-ofthe priority-focus
areas identified in Table 2:0¢€3.

ODA has conducted land condition assessments to address identified Area Rule violations and
included monitoring as part of the Lower Powder and South Fork Burnt River, Strategic
Implementation Areas (SIA). ODA’s assessment methodelegys couldmay build on existing SIA
evaluation methods and Focus Areas; to identifyand-address land-conditions-orpracticesthat
mayareas with inadequatetacksufficient managementpractices to eontrolmanage E. coli
loading to surface waters. The implementation plan may include descriptions of any-efthese
processes for evaluation of compliance Wlth ODA S area rules out5|de any—SIA evaluatlon areas.

ODA is+espensible-to-administers the Confined Animal Feeding Operation (CAFO) Program

and conducts inspections of permitted CAFOs within the Powder River Basin. This information
can be included in ODA’s TMDL implementation plan. DEQ recognizes ODA’s existing
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collaborative process with the Powder-Brownlee and Burnt Local Advisory Committees to
encourage landowners to implement voluntary practices identified in the Area Plans. FhisThis
collaboration, along with subbasin area specific collaboration with other DMAs, sheuld-may be

descrlbed |n ODA'’s |mplementat|on plan to fulfill the education and outreach component

hieving load all - or | ol
Table 5: ODA-specific management strategies and timelines designed-to-achieveload-allocations

for Ecolifor TMDL Imglementation
e

Source or . .
activity Management Strategy Timeline
Work collaboratively with DMA’s and local and regional partners to
develop a schedule of grant proposals to fund the-assessment,
prioritization, outreach, and implementation of baeteriaE. coli
management measures. Prioritize assessment and planned
implementation for high-bacteriaE-—celi-loadingpriority areas noted
in Section 2
Describe plan to assess land condition for surface and bank Submit with
erosion; ensure that roads and livestock access to streams include | TMDL
BMPs to minimize erosion and sediment delivery to waters of the implementation
Agricultural state plan
land -
condition D_espnbg plan to assess manure management (storage,
distribution) and make-aplanplan to ensure BMPs to prevent runoff
are in place
Describe plan to identify locations and assess patterns of livestock
access to streams in-the-watershedacross the basin
Years 1 -3
Complete assessment of agricultural land conditions and domestic | after FMBL
livestock land use tssuaneeEQC
adoption of the
TMDL rule
Alter animal stocking rate or timing if necessary to reduce manure
near streams
. Utilize rotational grazing and other techniques to minimize
Domestic overgrazing
livestock - . .
grazing and Provide off-channel livestock water
manure Conduct livestock management training v 110
management “yyinimize direct livestock stream access (livestock exclusion af?:rrsE&_C
through fencing or other practices) adoption of the
Ensure adequate riparian vegetated filter strip and buffer zone IMDL
Implement irrigation system improvements and modernize water .
. . issuance
conservation practices to reduce or prevent runoff. Evaluate- Ensure
Encourage agricultural eperaters-producers to coordinate with
Agricultural irrigation districts and other agricultural water suppliers to develop
runoff and implement atilizing-Agricultural Water Management and
Conservation Plans (WMCPs): Online:
https://www.oregon.gov/owrd/programs/planning/wmcp/pages/agric
ulturalwatermanagement.aspx
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5.1.1.2 Oregon Department of Forestry

The Oregon Department of Forestry (ODF) has jurisdiction over forest operations on private
forested lands in the Powder River Basin. -ODF ineluding-ensurirges water protection uhder
through the Forest Practices Act. DEQ’s analysis does not suggest that Pprivate forestry
activities are-netaare source of excess bacteriaE. coli loading to surface waters in the Powder
River Basin. -ard-ODA has jurisdiction over grazirg-agricultural activitiesy on non-federal
forestlands in Oregon. ODF must meet the waterway protection measures identified in the
Oregon Forest Practices Act, the associated administrative rules, and any amendments (see
Section 5.2.1). DEQ considers ODF to be meeting the requirements of a TMDL implementation
plan for baeteriaE. coli by following the Oregon Forest Practices Act and any amendments.

5.1.1.3 Oregon Department of Fish and Wildlife

ODFW hasjurisdiction-manages everapproximately-8,836 acres ef-land-along-the-east slope-of
the-Elkhern-Meuntainskrewn-as-in the Elkhorn Wildlife Area_under the —eurrently-managed

ynderan-existing-Elkhorn Wildlife Area Management Plan (see-Section 5-2.50DFW 2017). The
wildlife area is managed to provide winter range for elk and deer, with limited livestock grazing
and timber harvest (see-alse-section-5-250DFW 2017). Wildlife representmay be a a-hatural

background-source of fecalbacteriak. coli loading to waterbodies with-the-potential-to-be
particularly-problematic- where-largerin congreqgation areas-groups-aceumulate, such as at-winter

feequ statlons |n4n the Elkhorn Wl|d|lfe Area aﬁ#rerat—feeelmg—teeatrensr AtetheJameefrBased

trem—twesteeleg#azmg—ODFW must develop a TMDL |mplementat|on plan for the Elkhorn
Wildlife Area-

OBFW 's-implementationplan-must that includes-relude the required elements described in

Section 5.3 and be-is submitted according to the schedule in Section 5.4. The implementation
plan mustsheuldmay include strategies listed in Tables 2:0al, 2:0b2, and 65113, or other

strategles that eIected by ODFW deeumentsareapp#epﬁate%Amlemt&areﬁand—and—aeuwty—

m%eeuen-'f»—Z—S)—and—theuapphe&bleiFMDHead—aueeattens Any-Aalternative strategies or

timelines in Table 65-3-3-3 must be documented in the implementation plan. Revisions to
Specificmmanagement strategies and-controlsto-address-gaps-in-poliution-controls-or
prevention-shouldmaysheodldmay be documented in revisions-tofuture updates to the existing
wildlife area management plan-gduring-the-rext-update; as appropriateneeded.
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Table 6: ODFW-specific management strategies and timelines designed-to-achieveload

aHeeatlensq‘-er—ELeeh_ for TMDL |mplementat|on

livestock grazing

(storage, distribution)

Assessment —
land condition

Assess manure management (storage, distribution); identify
locations and assess patterns of livestock access to streams in the
Elkhorn Wildlife Area

Source or ) )
activity Management Strategy Timeline
Assessment - . -
elk, deer and Assess livestock/wildlife use patterns and manure management Years 1-2 after

EQC adoption of
the TMDL
ruleFMBL
issuance

Implement BMPs to prevent and/or filter runoff in high use grazing
areas

Years 3-5 after

Manure and EQC adoption of
runoff Ensure adequate riparian vegetated filter strip and buffer zone the TMDL
management Minimize direct livestock stream access (livestock exclusion through | [UIEFMBE
fencing or other practices) ssuance
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5.1.1.4 Oregon Department of Transportation

The Oregon Department of Transportation is responsible for managing runoff from highways
under a statewide Phase | Municipal Separate Storm Sewer System (or MS4) permit. According
to calculations made for this TMDL, ODOT has jurisdiction over approximately-3,350-acres as
roadway rights-of-way in the Powder River Basin (0.1% -perecent-of the total basin area). ODOT
is required to include Powder River Basin baeteriak. coli TMDL in their statewide TMDL
implementation plan. However, DEQ expects that maintaining compliance with ODOT’s MS4
permit will be adequate to meet ODOT's waste-load allocation for bacteriaE. coli. DEQ also
expects that -and-the need for and additional baeteriaE. coli nonpoint source controls associated
with ODOT facilities will be minimal. Amendment of ODOT'’s statewide TMDL implementation
plan must follow the schedule for submittal in Section 5.4.

5.1.1.5 US Bureau of Land Management and US Forest Service

The US Department of the Interior Bureau of Land Management_ (BLM) and US Department of
Agriculture Forest Service (USES) are responsible for management and regulation of certain
forest and range lands owned by the federal government. ApproximatelyBLM supervises 18%

pereent-of lands in the Powder River Basin are-underjurisdiction-of-the BLEMirom the Vale
District Office. Forest comprises Approximately-33% (740,400 acres) of the tetal-land area in the

Powder River Basin-isforested, the-majority-of-which-ispublich-owned-and-most of which falls

under the management of the Wallowa-Whitman National Forest by the- JS

-Forest Service (USFS)USFES. Livestock are-khewn{permitted?}te-graze on BLM and USFS
lands_{through a fee-based permit svstemwrtkrmrmmaLﬁees)—whrehhas%heretentrat—te that

may |mpact rrparran condrtrons and cause ecal contamrnatron of surface waters. _As of

A there awere 93 term grazing
permlts |ssued on llO grazing aIIotments on the Wallowa Whitman National Forest and

provided—Fhe-Forestis-currentlyproviding forage for approximately 23,800 head of cattle and
3,300 head of sheep (USFS 2024).

BLM and USFS must develop and-implementPowder River Basin-bacteriaE—coli FMDL
implementation-plans—Eaeh-implementation plans must-that include the required elements
described in Section 5.3 and be submitted according to the schedule in Section 5.4. The plans

mustsheuldmustshedldmay include management strategies from Tables 2:0al, 2 2.0-b-and
7515, or etherappropriate-practices selected by the respective agency. Plans shedldmay
also and-with-fecus-enconsider the prierity-locationsfocus areas for implementation ef-bacteriak:
coli-reductions-listed in Table 2:0¢3. The plan sheuld-mustsheuldmay reference any relevant
Reseource-resource Management-management and Waterwater Quality-quality Resteration
restoration Plansplans;- as discussed in Sections 5.2.3 and 5.23.4. If additional assessment of
land conditions or current practices is needed to determine details of the planthese-details, the
process to ebtainthatinformationcomplete the assessment will be identified in the
implementation plan,-and the annual report, or other agreed-upon mechanism.
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Table 7: BLM and USFS-specific management strategies and-timelines-designed-to-achieveload

alecationsforE-—colifor TMDL |mQIementat|o

Source or
activity

Management Strategy

Timeline

Pasture use —

Assess land condition for surface and bank erosion; ensure that
roads in grazed areas (current or past) include BMPs to minimize

erosion and sediment/manure delivery to waters of the state —LL; ttct:eale\(;IDtllfm
Identify locations and assess patterns of livestock access to r————

: ! rule FMBL
streams in the watershed-basin and ensure BMPs to prevent .

erosion and runoff are in place

Years 1-3 after

Evaluate current grazing permits for animal stocking rate and

Iivestock timing. Alter animal stocking rate or timing if necessary to reduce
grazing and manure near streams. Enforce permit requirements.
manure Utilize rotational grazing and other techniques to minimize Years 1-10 after
management | overgrazing EQC adoption
Provide off-channel livestock water of the TMDL
Conduct livestock management training .ruil L
issuance

Minimize direct livestock stream access (livestock exclusion
through fencing or other practices)

Ensure adequate riparian vegetated filter strip and buffer zone

5.1.1.6 US Bureau of Reclamation

The US Bureau of Reclamation is responsible for the federally owned and/er operated water
delivery and drainage facilities in the Powder River Basin. These facilities include Mason
Dam/Phillips Reservoir (Powder River), Thief Valley Dam/Reservoir en-the(-Powder River), -and
Unity Dam/Reservoir (Burnt River)-enthe-Burnt-River—as-shown-in- (Figures 351163,
5:1-1.6b4 and 5)-1-1-6¢.

Although there are no grazing allotments within these reservoir lands, trespass cattle have been
observed W|th|n the dewatered footprlnt of Th|ef VaIIey Reserv0|r on seve#al—eeeaﬂen&deﬂng

years.

Fhe-USBR must develop an -PewderRiverBasin-bacteriaE—coli- FMBL-implementation plan to
address sources of E. coli at the abeve-mentioned-federal dam and reservoirs projectsinthe

PowderBasinin the Powder River Basin.—Fhe-implementationplan-must The implementation

plan must include the required elements described in Section 5.3 and be submitted according to
the schedule in Section 5 4. The plan sheutelmavsheuld—mav mclude Mmanagement strategies
dlisted in Tables 1, 2, and

8 or other appropriate practmes%%@—add&mnat—s&ate@esmay—beie&nd—nﬂables—%@a&—and
e

Within-shmonths-of TMBlL-issuanee-USBR must-sheuldmust conduct and submit the results of
an assessment of livestock use, landscape conditions, and current practices at the federal dam
and reservoir project areas, with focus on the prierity-locations for-implementation-of-bacteriak:
coli-protection-and-reductions-strategieslisted in Table 2:0e3. The assessment should-must be
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conducted as descnbed in Sectlon 5.3.1 and used m—dete;mmmg—theto determlne details;

mustshe&ldmust be mcluded in USBR s |mplementat|on plan submltteda4 to DEQ within 18
months of TMDL adoption by the Environmental Quality Commission.
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Figure 3: Thief Valley Reservoir Land Ownership or Jurisdiction
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Figure 4: Phillips Lake Land Ownership or Jurisdiction
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Figure 5: Unity Reservoir Land Ownership or Jurisdiction
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hioving load all . for | 2E coli
Table 8: USBR-specific management strategies and-timelines-designed-to-achieveload-allocations

for E_colifor TMDL imglementation
e

Source or activity Management Strategy Timeline
Within 618 months
Implement-a-protocolto-aAssess and monitor .Of FMBL .
livestock use and manure on reservoir lands IESOS EC’EHa' Sdaoa‘;ewption of
Livestock use of the TMDL rule
reservoir footprint and/or "Coordinate with other land-owners/operators to
adjacent lands exclude trespassing livestock from Thief Valley Years 1-5 after
Reservoir EQC adoption of
I . — the TMDL
Manage potential livestock impacts at Phillips and ruleTMBL issuance
Unity Reservoirs -
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Develop a manure management strategy to meet
baeteriaE. coli TMDL load allocations and-plan-for
B nEE e

5.1.2 Irrigation districts

Irrigation and drainage districts are respensible-persensRPs-and-are required to develop either
a-unified or district-specific TMDL implementation plans to addressload-allocationsmanage E.
coli loading associated with non-federal water storage, delivery, and drainage systems in the
Powder River Basin. Irrigation and water control districts with jurisdiction in the Powder River
Basin are described below.

The implementation plan(s) must include the required elements described in Section 5.3 and be
submitted according to the schedule in Section 5.4. Implementation plan(s) sheuld-may include
management strategies found in Tables 2:0al, 2:0b2, and 95-12. DEQ will assist the districts in
preparing a plan that complies with OAR 340-042-0080(3). The implementation plan(s) must
include specifics on where and when priority and other strategies will be applied—aleng-with and
measurable objectives and milestones for ensuring thei-implementation and gaging their
effectiveness.

5.1.2.1 Baker Valley Irrigation District

The Upper Division of the Baker Project supplies irrigation water sourced from Phillips Reservoir
to land along the Powder River north of Baker City. Phillips Reservoir is impounded by Mason
Dam:-. mMaintenance and operation of these facilities is managed by the Baker Valley Irrigation
District.

5.1.2.2 Powder Valley Water Control District

Wolf Creek and Pilcher Creek Reservoirs —eftenreferred-to-as-the-\Wolf Creek-Reservoir
Complex;-are owned and operated by the Powder Valley Water Control District. The projects
are a source of irrigation water for lands in the North Powder and northern Baker Valleys near
the City of North Powder.

5.1.2.3 Lower Powder River Irrigation District

Operation of the Thief Valley Dam and Lower Division facilities of the Baker Project is-are
managed by the Lower Powder River Irrigation District. Water is released as a supplemental
water supply to land along the Powder River in the Keating Valley.

5.1.2.4 Burnt River Irrigation District

Irrigation in the Burnt River Subbasin is managed by the Burnt River Irrigation District. This
includes operation of Unity Dam and Reservoir, located on the upper Burnt River. The project
primarily provides irrigation water to lands downstream of the reservoir, near Hereford,
Bridgeport, Durkee, Weatherby, Dixie, Lime, and Huntington, but also serves some land
upstream of Unity Reservoir.

.".:..I o S

Table 9: Irrigation district-specific management strategies and-timelinesfor TMDL implementation

w—.
Source or activity Management Strategy Timeline
Irrigation system Inventory and map system and assess Years 1-5 after
management; return water in | and prioritize locations where irrigation EQC adoption of

Oregon Department of Environmental Quality 31



contact with livestock and improvements and optimization are most | the TMDL
wildlife grazing areas needed to improve water quality. rule-FMbBL
Develop and maintain GIS-based spatial issuance
data of systems that can be periodically
updated.
Implement irrigation system
improvements
Implement irrigation schedule optimization
e et —| oCainun
the TMDL
recovery ruleTMBL
Prepare a water management and issuance
conservation plan (WMCP) if one is not
required by OWRD in existing water rights
permit.

Years 2-10 after

5.1.3 Counties and municipalities

Baker County, Union County, and Baker City are identified ia-this TMDLANOMP as designated
management-ageneiesDMAS that each must each-develop a Powder River Basin bacteriakE. coli
TMDL Implementation Plans. These plans-sheuld maysmust -that-includes-prierity management
strategies listed in Tables 12a, 2b, and -and-TFable-105-1-3 or selected by the county or
municipality. belew-thatare-applicable-to-eachjurisdictional-entity-Each implementation plan
must include the required elements described in Section 5.3 and be submitted according to the
schedule in Section 5.4.

5.1.3.1 Baker County

Baker County comprises approximately-87% -percent-of the land area in the Powder River
Basin. Baker County has authority for planning and development through its-zoning, -and-land
use requirements, and fer-building permitsting and inspections. These programs have
requirements that are intended to prevent public health and safety risks through respective
codes and ordinances. Baker County has jurisdiction over county-owned and maintained roads
and rights- of-way as well as lands in the Sumpter dredge area, adjacent to surface waters.

The County is expected to ensure that its roads and facilities programs have best management
practices in place to detect or prevent wastes from human activities from entering waters of the
state wathrough county-maintained properties and stormwater conveyances.

Fhe-Alarge-majorityMest{68%)Sixty-eight percent -pereent)-of Baker County residents live in
areas serviced by municipal sewage systems. Old-erimpaired-Based-on-DEQ s source
assessment;-In-uhserviced areas not serviced, aAging or poorly maintained septic systems are
a potential source of peliutants-to-surface-water—ineluding-E._coli and other pathogens
(Hoghoogh et al; 2021, Verhougstraete et al; 2015). DEQ concluded in the source assessment
for bacteria and E. coli (TSD, Section 5.2.2 Residential septic systems) that septic systems
were unlikely-a potential-to-but-miner-possible be-a-sigrificant-source of E. coli contamination to
surface waters of the Powder River Basin-atthis-time;. but-Since periodic system failures occur-
due to a variety of factorsTherefore, further characterization-evaluation of the systems that pose
higher risk of failure is warranted.
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Sinee-Because-theAs -rural housing steck-across the state and in the Basin is-agingages, BEQ
concluded-thatit is likely that a sighificant-rumberofmany onsite wastewater treatment systems
havereachedreach or are-nearing theirthe end of service. -buttThe number and location of the
at-risk systems cannot be determined without a more thorough evaluation based on the factors
identified in the source assessment, including system age, materials of construction, repair, and
maintenance history.

Under OAR 340-071-0120, the-Oregon DEQ has entered into agreements with relevant seme
Oregon counties authorizing those countles to become the—department—s Q agents for
permrttrng onsite systems |

treatment—systems—Currentlv, DEQ admrnlsters the On-Ssne Proqram in Baker Countv The

county esuldmay enter into an agreement with DEQ to be the Onsite Program agent in the
future. In administering the program, DEQ is responsible for requlating the siting, design,
installation, and ongoing operation and maintenance of onsite septic systems. The regulatory
programs in place at DEQ are intended ensure onsite systems are properly sited, installed, and
maintained in-ordertoto prevent causing or contributing to water guality violations, and onsite
systems are designed to produce no bacteria loads to surface waters. For systems that may be
at the end of service life, several septic system funding options are identified in Table 115:3-6
(below) including the State of Oregon, Craft3, and national financing programs available through
U:S: EPA, the U-S: Department of Agriculture (USDA), as well as other agencies.

Baker County is expected to coordinate with DEQ on developing an assessment process to
identify Onsite systems at higher-risk of failure and in assisting lower-income property owners in
the identification of funding strategies for system that need repairs or replacement.

5.1.3.2 Union County

Union County comprises approximately-8-eight percent8% of the land area in the Powder River
Basin. Union County has authority for planning and development through zoning, land use
requwements and burldrnq permrts and |nspect|onshas—authentv—fe#elann+ne—and—develepment
j . These
programs have requrrements that are |ntended to prevent publlc health and safety risks through
respective codes and ordinances.

Union County has jurisdiction over county-owned and maintained roads and rights of way
adjacent to waters of the state and manages the park located at Thief Valley Reservoir. The
County is expected to ensure that its roads and facilities programs have best management
practices in place to detect and prevent wastes from human activities from entering the surface
waters wathrough county-maintained properties and stormwater conveyances.

Based on DEQ'’s source assessment, septic systems are a-peotential-butminora possible -source
of pollutantsto-surface-water—including-E. coli and other pathogens forthereasons-described
mto surface Waters (- Sectlon 5 1. 3 l)—abeve Unren—Geenty—rs—authen—zed—by—@reqen—DEQ—as—the

DEQ admrnlsters the Ons-Site Proqram in BakerUnron Countv and is responsrble for requlating
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the siting, design, installation, and ongoing operation and maintenance of onsite septic systems.
The ecounty esuldmay enter into an agreement with DEQ to be the Onsite Program agent in the
future. The requlatory programs in place at DEQ are intended ensure onsite systems are
properly sited, installed, and maintained ip-ordertoto prevent causing-orcontributingto-water
quality violations. —and-oOnsite systems are designed to produce no bacteria loads to surface
waters.

Union County is expected to coordinate with DEQ on developing an assessment process
to identify Onsite systems at higher-risk of failure and in assisting lower-income property
owners in the identification of funding strategies for system that need repairs or

replacement.

5.1.3.3 Baker City

Baker City’s jurisdictional area makes up less than 1-enre-percent1% of the land area within the
Powder River Basin. Baker City operates a non-permitted municipal separate stormwater
sewerage system (MS4) within the City limits and manages parks and other property along
riparian areas_including the Powder River. Activities on city-owned or managed property and
facilities (e.qg., parks, roads, rights-of-way) represent a possible source of E. coli and other

pathogens to surface waters. Therefore, DEQ has identified the city as a municipal (urban) DMA

and identified basic strategies to ensure that its municipal programs have best management

practices in place to prevent wastes from entering the surface waters via city-maintained

facilities and stormwater conveyances.

'”‘:I"I ooy oo

Table 10: County and municipality-specific management strategies for TMDL implementationand

timelines designed o achiove Joad allocations for £ col

Source or . .
activity Management Strategy Timeline
Coordinate with DEQ on developing an assessment of near- Years-1-3-after EQC
stream septic systems (age, tank type, condition) to evaluate ofepbenorihe
potential failure risk and rank systems for review based on risk DL lea L
of failure issuance: Evaluation
Identify onsite system data sources and tools, including County | 2hé-fanksystems
\(,)Vnsne refcords _(such as year-built), spatial data, and other available Vears 3-5 after EOC
astewater information :
Treatment Coordinate with DEQ to prioritize tax lots for educati d adoption ot e
Systems and otor mr? e wi : Q Od[/)rIOI’I ize tax 9;5 or ebucadlon an ) TMDL ruleEMDL
septic 0;1 realc , iInspection and/or repair assistance based on results issuance and
systems or analyses annually thereafter:
Offer free or subsidized septic system inspections to highest Evaluation and rank
priority properties systems; Conduct
outreach on
Participate in developing and facilitating financial assistance inspection and repair
mechanisms (e.g., Craft3, community low interest loan program) | @nd replacement
funding
Land_use/ Fully enforce local land use, development, and building codes Independent of
development | and plans that require best management practices to ensure approval of TMDL
and land setbacks and riparian protections are in place to filter fecal implementation plan;
management | matter and minimize erosion and sediment delivery to waters of | On-going
the state from land development and building activities.

Oregon Department of Environmental Quality

34




Source or

activity Management Strategy Timeline
Local codes Develop or revise codes or voluntary programs as needed to Submit list of relevant
and prevent fecal contamination. Enforce pet waste clean-up codes with
ordinances; ordinances. Implementation plan.
municipal Evaluate activities in city-owned and managed parks, roads; Identify dates for
operations and rights-of-way for potential sources of fecal contamination code revisions, if

needed; Years 3-5
after EQC adoption
of the TMDL rule

and identify strategies and actions to mitigate water pollution
from these sources through compliance with local codes.

5.2 Existing implementation plans

OAR 340-042-0040(4)(I)(H) requires identification of any source or sector-specific
implementation plans available at the time of TMDL issuareeadoption by the Environmental
Quality Commission. Ne-Implementation plans were not developed prior to adoption by the
Environmental Quality Commissionissuanee of the Powder River Basin TMDL. However, some
statewide or federal rules and programs related to forestry, agriculture, or other sectors are in
place and are intended, in part, to reduce or control nonpoint sources of pollution,;—e-g-—tlike-a

gt : .

5.2.1 Adequacy of Forest Practices Act te-meetTFMBL1load-alecationsfor TMDL
implementation

Waterway protection measures were established in 1994 for state and private forest practices in
Oregon, as codified in Oregon Revised Statutes 527.610 through 527.992, Oregon’s Forest
Practices Act, {OAR 629-600 through 629-665, }-and Oregon’s Plan for Salmon and
Watersheds (Executive Order 99-01). As provided in ORS 527.770, forest operations conducted
in accordance with the Forest Practices Act and administrative rules along with ethervoluntary
measures, are generally considered to be-ir-compliance-withcompliant with water quality
standards. Private forestry activities are-neta-likelyseuree-of-have not been identified as a
source of an-bacteriaE—eeli—excess E. coli erpathegen-loading to surface waters in the Powder
River Basin. -and—and-tFthe-ODA has jurisdiction over grazing-activity-agricultural activities
including grazing on non-federal forestlands in Oregon.

5.2.2 Adequacy of Agricultural Water Quality Management Area Rules and Plans
to-meet FMBLload-alecationsfor TMDL implementation

The Agricultural Water Quality Management Program was established in 1993 under ORS
568.900 te-through 568.933, ard-ORS 561.191, and OAR chapter-Chapter 603, divisiens
Divisions 90 and 95. Oregon Department of Agriculture led development of 38 watershed-based
Agricultural Water Quality Area Rules and Area Plans intended to implement the rules. There
are two agricultural water quality areas in the Powder River Basin: -the Powder-Brownlee and
the Burnt River. ODA established the Powder-Brownlee rules and plan in 2004. The plan was
mestrrecently updated in 2018 and a lght-biennial review that resulted in no changes to the
plan was completed in March 2021. The Burnt River rules and plan were established in 2005;
the plan was last updated in 2018 and received a light-biennial review in 2021. ODA signed a
MOU with DEQ that deflnes how water quallty rules and requlatlons reqarqu TMDLs WI|| be
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ODA, through coordination with agency and local partners, identified two Strategic
Implementation Areas in the Powder River Basin, located on the Lower Powder and South Fork
Burnt Rivers. The SIA process includes an assessment and compliance evaluation of
agricultural lands, outreach to landowners, technical assistance, monitoring of water quality and
land conditions, and landowner follow up as needed. The Lower Powder SIA was

est&bl+shed|n|tlated seve#al—yeaps—agem 2018 and the —anel—Fewew—ef—memteHng—elata—is

—Fhe-South Fork Burnt
SIA was—me#e—peeenﬁy estab%hedlmtlated in 2021—&nd4andewner—eu#eaeh—began—m—fa“—2—92—2
Outcomes from both SIAs will contribute to the goals of the Powder River Basin bacteriaE. coli
TMDL in the areas covered by the SlAs.

Based on DEQ'’s analysessource assessment-forthis FMBL livestockand-specifically-cattle;
agricultural areas were identified as the-primarya source of E—celieE. coli eontamination-loading

in fiver-stream reaches that-with excess loadsexeeeded-the-loading-capacity. Exceedances of
water quality criteria for E. coli occurred-mestfreguenthy-during-the-irrigation-seasenfrom-May-
Octoberand in areas where-with surrounding-land-use-was-dominated-by-irrigated pastures and

fields. Powder River Basin streams continue to be identified as impaired for E. coli iron
Oregon’s Integrated Report 303(d) list (DEQ 2022a). -forE—coli—inpartduetofFecal

contamlnatlon of waters dralnlnq aqucultural Iands may be contrlbutlnq to these onqomq

DEQ concluded that the ODAAgWQ- Water Quality program area rules combined with the area
plan voluntary measures demay not sufficienthy-eontrolreduce E. coli loading are-either-notfully
+mﬁ4ememed—th¥eughem—the-basm—epa¥e—net—adeqea¥emat all Iocatlons—te—mee{—baeteﬂa%he%

Therefore ODA is Feqe#eel- xgected to develop a TM DL |mpIementat|on plan to be submltted to

DEQ for review and approval within 18 months of TMDL adoption by the Environmental Quality
Commission. =
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5.2.3 BLM Resource Management and Water Quality Restoration Plans

US Bureau of Land Management develops geographically -specific Resource Management
Plans (RMPs) and amendments, project-level plans, and Water Quality Restoration Plans
(WORPSs) to meet applicable water quality standards. PerIn previous Memorandums of
Understanding (MOUs) between BLM and DEQ, RMPs and WQRPs served as BLM'’s
implementation plan to meet TMDL requirements for specific geographic areas. Previous MOUs
also required monitoring to ensure that practices are-were properly-designhed-and-applied-to
determine-the-effectiveness-of practices in meeting water quality standards and te-previde-for

adjustment-of-best-managementpractices-when-tiscould be adjusted if -feund-that-water quality
standards are-were not beinrg-protectedachieved. As MOUs are updated, DEQ anticipates that

BLM will develop statewide TMDL implementation plans that cover all effective TMDLs in
Oregon.

Currently there-are-no-WQRPs for BLM managed lands in the Powder River Basin_do not exist.
BLM must develop and implement a TMDL implementation plan to suppertattainmentattain-of
the baeteriakE. coli lead-allecationwater quality criteria. This plan ear-may be incorporated into a
statewide TMDL implementation plan and a Powder River Basin WQRP.

5.2.4 USFS Resource Management and Water Quality Restoration Plans

USFS signed ar MOU with DEQ that defines how water quality rules and regulations regarding
TMDLs will be met. USFS generally responds to TMDLs by developing and implementing
WQRPs, which have served as the equivalent of TMDL implementation plans. As MOUs are
updated, DEQ anticipates that USFS will develop statewide TMDL implementation plans that
cover all effective TMDLs in Oregon.

Currently there-are-no-WQRPs for USFS managed lands in the Powder River Basin_do not
exist. USFS must develop and implement a TMDL implementation plan to attain E. coli water

quality criteriato-suppert-attainment-of-the-bacteriaE—coliload-allocation. This plan ean-may be

incorporated into a statewide TMDL implementation plan and a Powder River Basin WQRP.

5.2.5 ODFW Elkhorn Wildlife Area Management Plan

Fhe-ODFW is responsible for management of the Elkhorn Wildlife Area, which consists of
apptextmateJ%S 836 acres teeateel—ate—ngon the east slope of the EIkhorn Mountains. Fhe-wildlife
re-ODFW manages
W|Id||fe grazing, Ilvestock grazing, and tlmber harvest on these Iands by means of an existing

Elkhorn Wildlife Area Management Plan-completed-in-October 2006-and-updated-in-October
2017 (ODFW; 2017). Ten winter {December1-through-approximately-mid-March-or-Aprl)
feeding locations are maintained in-erdertoto keep-up-to-1,400-elk-and-800-deerthe numbers of

elk and deer from mnteﬁngandfeedmg on agrlcultural Iands in the Baker VaIIey Iwee#the

tract-Rotational Ilvestock grazing (May 1———October 1) is used to manage and condition forage

for winter use by wildlife. Small-seale-timber-harvests-are-used-to-manage-tree-stands-A-small
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The ODFW'’s Elkhorn Wildlife Management Area Plan_ (ODFW; 2017) includes strategies to

protect riparian areas, maintain habitat, and manage elk and livestock. Fhe-managementplanis
updated-every-10-years-with-the last update-in2017-Because the existing management plan
does not specifically-address the requirements of the Powder River Basin bacteriaE. coli TMDL
and WQMP, ODFW must develep-submit an -FMBE-implementation plan to be-submitted-te
DEQ for review and approval within 18 months of TMDL adoption by the EQC.

5.3 Implementation plan requirements
As required in OAR 340-042-0080{4){a}A)-(E), implementation plans must include:

¢ Management strategies that the entity will use to achieve load allocations and reduce
pollutant loading:-.

e Timeline for strategy implementation and a schedule for completing measurable milestones;.

e Performance monitoring and a plan for periodic review and revision of implementation plan.;
and;

e Any other analyses or information specified in the WQMP.

The following subsections previde-detail-er-eachoutline components required by this-the WQMP
to be included in implementation plans. DEQ wilkexpects to work with each entity required to
develop a TMDL implementation plan to ensure that al-required elements are included with
sufficient detail for the plan to be approved on the schedule required in Section 5.4 below. To
enhance eligibility for grant-funded restoration opportunities, DEQ will-alseexpects to work with
entities to ensure that implementation plans align with the nine key elements for watershed-
based plans, as described in EPA’s Handbook for Developing Watershed Plans to Restore and
Protect Our Waters (USEPA; 2008).

5.3.1 Management strategies

Each entity required to develop a TMDL implementation plan is expected to include applicable
priority management strategies from Tables 2:08al and 2:0b2, strategies listed in entity specific
subsections of Section 5.1, and petentially-other practices and actions appropriate for

operations and landscape conditions specific to the entities’ peliutant sources-ersouree
seetersjurisdictions.

DEQ expects implementation plans to identify all areas within an entity’s jurisdiction, priority

implementation areas, and low priority -errespensibility-and-discuss-where-mahagement
strategy-implementation-should-betargeted —as-wellas-areas-that might-not-need-action. In
some-cases-cCompletion of a-cemprehensivean inventory of the jurisdiction area of
responsibility-may be needed as-an-ritial-step-forunderstandingto identify areas in need of
where-management actions and timing of implementationare-reeded-and-when-they-can-be
implemented. Selection of management strategies that differ from those identified by DEQ te-be
effective-inachieving-load-allecations-shouldmust include an explanation of the their
effectivenessstrateqy. FersSources associated with agrieultaralagriculture, forestland, or
transportation activities-this-the-inventorysheuld may focus on assessment of land conditions_in
an inventory. Land condition assessment includes evaluation of infrastructure condition
(pastures, roads, and drainage networks), sighificant-changes in amount of expesed-er-bare
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earth and disturbed soils, mass wasting events, and other factors that are-indicators-ofindicate
erosion-and-sources-ofine-sediment,

5.3.2 Timeline and schedule

Each implementation plan must include commitments to enact specific management strategies
on a reasonable timeline; with a schedule specified for meeting measurable milestones-te
demonstrateprogress. To meet the intent of this requirement and be useful for the requirement
to track and report progress, entities sheuld-may develop management strategies using the
SMART elements: Specific, Measurable, Achievable, Relevant, Time-bound (Doran; 1981).

Timelines and milestones sehedules-shoeuldmay be informed by the eemprehensive-inventory of
the area of jurisdiction-_(Section and-control—as-deseribedinr-Seetion-5.3.1). -aboveand
eonEach entity must consideratien of all relevant factors-ef-the-entity’s-specific-situation.

{dentification-Selection of management strategy implementation timelines that differ from those

estimated-byput forth by DEQ teJeeee#eeHwneehexmg—lead—aHeeaﬂen&must mclude an

explanation ef- ,
mejustifying the ch0|ce £

5.3.3 Reporting on performance monitoring and plan review and revision
5.3.3.1 Reporting on performance monitoring

Eachilmplementation plans must include a commitment to prepare annual reports on
performance monitoring and a-submission dates date-by-which-they-will-be-submitted-to DEQ.
These reports must include implementation tracking for each of the identified management
strategies, progress toward timelines and measurable milestones specified in the
implementation plan, and evaluation of the-effectiveness-ef-the-strategies.

tmplementation-actions-should-be-tracked-by-accounting-fortThe numbers, types, and locations

of projects, best management practices, education activities, and -er-other actions must be
tracked to assess implementation actionstaken-te-improve-orprotectwaterguality.
Implementation of conservation practices that are listed in the OWEB’s OWRI Online List of
Treatments must be reported to the OWRI database and noted in annual reports to DEQ.
Because DEQ utilizes OWRI's database to track implementation of mary-voluntary
management practices, unreported actions may-netbe-able-temay not count toward evaluation

of -be-credited-inevaluating-progress-on-TMDL implementation_progress.

Implementation plans must include periodic assessment of whether-the effectiveness of

|mpIementat|on aCtIVItIeS in improving management practices, land condition, or communlty

Annual reports sheutel—must summarize the status and results of these evaluatlonsenthe
relevanttime-scale. Reports on year five must summarize implementation and effectiveness
over the proceeding four years.

5.3.3.2 Implementation plan review and revision

Implementation plans must be reviewed, revised as appropriateneeded, and approved by DEQ
every five years. DEQ will use the annual reports of actions tracked and effectiveness
evaluations for this-reviews. If implementation plan revisions are needed to-cerrect-deficiencies

or-otherwise-ensure-theplanis-effective-following the year five review, DEQ will identify a date

for submission of the revised plan for DEQ approval.
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5.3.4 Implementation public involvement

As required in OAR 340-042-0040(4)(I)(L), implementation plans prepared by designated
managementagenciesDMASs must include a plan to involve the public in implementation of
management strategies. Public engagement and education must be included to align this
component with the nine key elements for watershed-based plans;-as described in EPA’s
Handbook for Developing Watershed Plans to Restore and Protect Our Waters (USEPA; 2008).
Implementation plans and future-amended versions must be posted to a publicly accessible
website or made available in hard copy upon request.

5.3.5 Maintenance of strategies over time

As required in OAR 340-042-0040(4)()(M), implementation plans prepared by responsible
persons;-ncluding-designated-managementagencies;RPs and DMAs shedld-may include

discussion of planned efforts to maintain management strategies over time.

5.3.6 Implementation costs and funding

As required in OAR 340-042-0040(4)(I)(N), this section provides a general discussion of costs
and funding for implementing management strategies. Implementation of management
strategies to reduce erand prevent pollution into waters of the state may incur financial capital
or operating costs. These costs vary in relation to pollutant sources and loading, proximity to
waterways, and type or extent of preventative controls already in place. Certain-mManagement
practices, such as preventative infrastructure maintenance, may result in long-term cost savings
to DMAs or landowners.

OAR 340-042-0040(4)(I)(N) also indicates that; sector-specific or source-specific
implementation plans may provide more detailed analyses of costs and funding for specific
management strategies in the plan. DEQ requires each DMA to provide a fiscal analysis of the
resources needed to develop, execute, and maintain the programs and projects described in
implementation plans to the extent that these costs can be accounted for or estimated. DEQ
recommends that all respensible-persenRPs prepare the following level of economic analysis.
Fhis-The analysis shoeuld-may be in five-year increments to estimate costs, demonstrate
sufficient funding is available to begin implementation, and identify potential future funding
sources to sustain management strategy implementation. Facters—asrelevantto
eonsidConsiderations erinclude, but are not limited to:

»  Staff salaries, supplies, volunteer coordination, regulatory fees.

= |nstallation, operation, and maintenance of management measures.

= Monitoring, data analysis and plan revisions.

= Public education and outreach efforts.

»= Ordinance development.

There are multiple sources of local, state, and federal funds available for implementation of
pollutant management strategies and control practices. Table 5.3.6 provides a partial list of
financial incentives, technical assistance programs, grant funding and low interest loans for
public entities and with principal forgiveness available in Oregon that may be used to support
implementation of assessment, pollution controls and watershed restoration actions or land
condition improvements that improve water quality in the Powder River Basin.
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able 11: Partial list of f nding

i hle in Vi¥7a Fa Riva Ba N
rograms available in the Powder River Basin

Program General Description Contact

Loan program for below-

market rate loans for
Clean Water planning, design, and .

. . Oregon DEQ _Clean Water State Revolving Fund
State construction of various )
. . https://www.oregon.gov/deqg/wg/cwsrf/Pages/ CWSRF-
Revolving water pollution control
L . Contacts.aspx

Fund activities, depending on

eligibility to receive

CWSREF assistance
DEQ Onsite
Septic
Financial Aid Several types of financial

Program and

resources are available

Craft3

depending on eligibility

Oregon DEQ Onsite Septic Program
onsiteseptic.info@deg.oregon.gov.

Statewide
Project
Provides annual rent to
landowners who enroll
Conservation eligible agricultural lands
Reserve along streams. Also
Enhancement cost-;hares conservation NRCS-Farm Services Agency, SWCDs, ODF
Program practices such as
(CREP) riparian tree planting,
livestock watering
facilities, and riparian
fencing.
Competitive CRP
provides annual rent to
landowners who enroll
highly erodible lands.
Conservation Continuous CRP
Reserve provides annual rent to
Proaram landowners who enroll NRCS, SWCDs
(CRgP) agricultural lands along
seasonal or perennial
streams. Also cost-
shares conservation
practices such as
riparian plantings.
Provides cost-share and
incentive payments to
Conservation | landowners who have
Stewardship attained alcertaln level of NRCS, SWCDs
Program stewardship and are
willing to implemen
CSP lling t I t
additional conservation
practices.
Drinkin These funds allow states
Water gource to provide loans for
Protection certain source water Oregon Health Authority
Fund assessment

implementation
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Program

General Description

Contact

activities, including
source water protection
land acquisition and
other types of incentive-
based source water
quality protection
measures.

Emergency
Watershed
Protection
Program
(EWP)

Available through the
USDA-Natural
Resources Conservation
Service. Provides federal
funds for emergency
protection measures to
safeguard lives and
property from floods and
the products of erosion
created by natural
disasters that cause a
sudden impairment to a
watershed.

NRCS, SWCDs

Emergency
Forest
Restoration
Program
(EFRP)

Available through the
USDA-Natural
Resources Conservation
Service. Helps owners of
non-industrial private
forests restore forest
health damaged by
natural disasters.

USDA, ODF

Environmental
Protection
Agency
Section 319
Grants

Fund projects that
improve watershed
functions and protect the
quality of surface and
groundwater, including
restoration and
education projects.

DEQ, SWCDs, Watershed Councils

Environmental

Cost-shares water
quality and wildlife
habitat improvement

Support Grant

watersheds and to meet
the goals of the
Agricultural Water
Quality Management

Quality activities, including
Incentives conservation tillage, NRCS, SWCDs
Program nutrient and manure
(EQIP) management, fish
habitat improvements,
and riparian plantings.
Provides capacity to
support voluntary
. agricultural water
Agriculture uality work in small
Water Quality d y ODA
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Program General Description Contact

Area Plans and the SIA
initiative.

Farm and Cost-shares purchases

Ranchland of agricultural

Protection conservation easements | NRCS, SWCDs, ODF

Program to protect agricultural

(FRPP) land from development.

Federal Provides federal tax

Reforestation | credit as incentive to Internal Revenue Service

Tax Credit plant trees.
Provides incentives to

Grassland

Reserve landowners to protect _

Program and restore pasturela_\nd, NRCS, Farm Service Agency, SWCDs
rangeland, and certain

(GRP)
other grasslands.
Provides funds to

Landowner enhance existing

Incentive incentive programs for U-S —Fish and Wildlife Service, ODFW

Program (LIP)

fish and wildlife habitat
improvements.

Provides grants for a
variety of restoration,

Oregon assessment, monitoring,
Watershed and education projects,
Enhancement | as well as watershed SWCDs, Watershed Councils, OWEB
Board council staff support. 25
percent local matc
(OWEB) local h
requirement on all
grants.
Oregon .
Provides grants up to
\é\/nar;tz:]sg;%j ent $10,000 for priority
Board Small watershed enhancement | SWCDs, Watershed Councils, OWEB
Grant projects identified by
Program local focus group.
Program provides
voluntary incentives to
OWEB —
Oregon farmers and r_anchers © OWEB (Program Coordinator)
: support practices that .
Agricultural L h https://www.oregon.gov/oweb/grants/oahp/Pages/oahp.as
Heritage maintain or enhance DX
Proaram both agriculture and
© AgHP) natural resources such

as fish and wildlife on
agricultural lands.

Partners for
Wildlife
Program

Provides financial and
technical assistance to
private and non-federal
landowners to restore
and improve wetlands,
riparian areas, and
upland habitats in
partnership with the U-S-
Fish and Wildlife Service

U-S- Fish and Wildlife Service, NRCS, SWCDs
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Program General Description Contact
and other cooperating
groups.
Program available to
state agencies and other
eligible organizations for
planning and
implementing watershed
Public Law improvement and
566 management projects.
Watershed Projects sheuld-may NRCS, SWCDs
Program reduce erosion, siltation,
and flooding; provide for
agricultural water
management; or improve
fish and wildlife
resources.
Resource
Conservation | Provides assistance to , d Devel i
Y organizations within RC Eesqurce Conservgnon and Developmen
. . ttps://narcdc.org/find-your-local-rcd/
Development | & D areas in accessing
(RC & D) and managing grants.
Grants
ODF Small Provides funding for
Forestland
Investment in Small Forestlaymd
Stream aners (SFO's) o ODF, ODFW
; improve road conditions
Habitat .
and stream crossings as
(SFISH) .
Grants part of forest operations.
Provides for
reforestation of under-
productive forestland not
covered under the
State Oregon Forest Practices
Forestation Act. Situations include ODF
Tax Credit brush and pasture
conversions, fire
damage areas, and
insect and disease
areas.
Provides cost share
dollars through USFS
Forestry funds to family forest
Stewardship land t0 have ODF
Program andowners to
management plans
developed.
ODF administers a cost
share program for forest
Western Bark | management practices
Beetle pertaining to bark beetle | ODF, USFS
Mitigation mitigation for forest
health and is funded
through the USFS.
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Credit for Fish

voluntary fish habitat

Program General Description Contact
Provides tax credit for
State Tax part of the costs of

Restoration

numerous links to
funding sources

Habitat improvements and ODFW
Improvements | required fish screening
devices.
Wetlands Provides cost-sharing to
Reserve landowners th restore NRCS, SWCDs
Program wetlands on agricultural
(WRP) lands.
Maintains farm or
Wildlife ;‘orestry deferral for
Habitat Tax anqiovyners who develop
Deferral aW|IdI|_fe management ODFW, SWCDs, NRCS
Program plan with the approval of
the Oregon Department
of Fish and Wildlife.
offers a property tax
ODFW incentive to property
Riparian owners for improving or ODFW:
Lands Tax maintaining qualifying https://www.dfw.state.or.us/lands/tax_overview.asp
Incentive riparian lands which can
Program include up to 100 feet
from a waterway.
Funding EPA’s Funding
Resources for Resources for .
Watershed Watershed Protectlon _
Protection and Restoration _ variousUS EPA 2023
and (USEPA; 2023) contains

Septic System
Eunding

Links to various septic
system grant or loan

programs

DEQ:
https://www.oregon.gov/deg/Residential/Pages/Onsite.asp
X

EPA:
https://www.epa.gov/septic/frequent-questions-septic-
systems#maintaining

5.4 Schedule for implementation plan submittal

OAR 340-042-0040(4)()(I) specifies that the WQMP contain a schedule for submittal of
implementation plans. As stated in OAR 340-042-0080(4)(a), entities identified in the WQMP
with responsibility for developing implementation plans are required to prepare and submit an
implementation plan for DEQ approval according to the schedule in the WQMP.

Within 18 months of issyanee-adoption of the Powder River Basin Bacteria TMDL and WOMP
by the EnvironmentalOuality CommissionE QO C-of the- Powder River Basin-BacteraE—coli- FMBL

and WOMP, persons—includingRPs and DMAs—responsiblefordeveloping-implementation

planrs must submit implementation plans to DEQ for review and approval.
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OAR-340-012-0055(1)(e) identifies failure to timely submit or implement a TMDL
implementation plan, as required by DEQ order or rule, as a Class Il violation. OAR 340-012-
00534 identifies failure to report by the reporting deadline, as required by DEQ order or rule,
as a Class | violation.

Should-a-sector-orsector-widelf a DMA or RP fails to submit an apprevable-TMDL
implementation plan_for approval, DEQ may pursue enforcement under OAR 340-012-
0055(1)(e) or identify individual sources (landowners/operators) as persons responsible for
developing and implementing TMDL implementation plans-te-address-the-load-allocations
relevantforthe-seetor. DEQ may revise the WQMP or issue individual orders to identify
additional respensiblepersonsRPs and notify them of the required schedule for submitting

souree-specific-implementation plans.

Following the issuanee-adoption of the TMDL and thisWQMP, DEQ may determine that
nonpeint-sedree-implementation plans are not necessary for certain entities identified in the
WQMP based on available information or new information provided by those entities. For these
entities, DEQ will provide a written determination of why a plan is not necessary. Fhis-The
determination ceuld-may be based on a variety of factors; such as inaccurate identification
within the geographic scope of the TMDL, er-documentation that an entity is not a source of
pollution, or the entity does not discharge pollutants to a waterbody within the scope of this

particatar-TMDL.

Once approved, DEQ expects implementation plans to be fully-implemented-executed according
to the timelines and schedules for achieving measurable milestones specified within-in the
plans. As required in Section 5.3 above, reports on tracking and evaluation of implementation
progress must be submitted annually; on the date specified in the approved implementation
plan. And-lmplementation plans must be reviewed and revised as appropriate for DEQ approval
every five years; submitted on the date specified in the approved implementation plan.

6. Monitoring and evaluation of
progress

OAR 340-042-0040(4)(I)(K) requires that the WQMP include a plan to monitor and evaluate
progress toward achieving the TMDL allocations and associated water quality standards for the
impairments addressed in the TMDL. Additional objectives of monitoring efforts are to assess
progress towards reducing excess pollutant loads and to better understand variability
associated with environmental or anthropogenic factors. This section summarizes DEQ’s
approach, including the required elements of identification of monitoring responsibilities and the
plan and schedule for reviewing monitoring information to make TMDL revisions, as appropriate.

There are two fundamental components to DEQ’s approach to monitoring and evaluating TMDL
progress: 1) tracking the implementation and effectiveness of activities committed to by
responsible persons in DEQ-approved implementation plans, and 2) periodically monitoring the
physical, chemical, and biological parameters necessary to assess water quality status and
trends for the impairments that constitute the basis for these TMDLSs.
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DEQ will engage with DMAs, RPs, and local partners to encourage coordination of monitoring
activities in the Powder River Basin and participation in development of a Monitoring Strateqy
for the TMDL. With input from partnersthese parties, DEQ will ereate-overarching
coerdinateddevelop overarching water column sampllng and analysis plan(s) to finalize the first
iteration of the Powder River Basin Monitoring Strategy, after the issuanee-adoption of the
TMDLs and WQMP. DEQ will continue to work with partners to implement the sampling and
analysis plan(s), peredically-review the results and iteratively refine the strategy, as appropriate.

6.1 Persons responsible for monitoring

Section 5.1 identifies the Designated Management Agencies and other persons responsible for
developing TMDL implementation plans and implementing the management strategies
described on the timelines committed to in approved plans. Section 5.3 details the content
required in implementation plans and annual reports, as well as the schedules for thei-the
submittal. This required reporting from each responsible entity on tracking of management
actions implemented, milestones met and periodic evaluation of performance monitoring, fulfills
the first fundamental component of DEQ’s approach and makes up the primary monitoring
information DEQ reviews in gaging progress toward meeting TMDL goals.

DEQ also expects ODA, BLM, and USFS to urdertakeconduct monitoring actiens-in areas
withintheir-their respective jurisdictional areas erand ownerships to help-determine the status
of instream water quality and landscape conditions-asseociated-with-waterguality. DEQ expects
Fhis-efforts will-to be pregressiveincremental, starting with review of existing data and
monitoring locations, then adjusted as needed to improve understanding of current water quality
status and develop a trend monitoring network.

As guidance for developing a monitoring program in individual implementation plans, the
objectives of the monitoring and assessment portion of the implementation plan include, but are
not limited to:
1. Provide information necessary to determine locations for applying management
strategies or to assess the effectiveness of those strategies.
2. Refine information on source-specific or sector-specific pollutant loading.
3. Provide information necessary to demonstrate progress towards meeting load
allocations.
4. Provide information used to identify roles and participate in collaborative effort among
responsible persons to characterize water quality status and trends.
5. Provide information integral to an adaptive management approach to inform and adjust
management strategies over time.

Seme-A DMAs may also perform-certaintypes-ef-menitoring-formonitor administration of its is

regulatory or voluntary program; separately from activities conducted under elements of a TMDL
implementation plan. These DMAs sheuld-may previde-include information from these-the
activities in their-the annual reporting to DEQ that are relevant to the abeve-objectives listed
above.

Environmental media and water column monitoring activities conducted by DMAs to meet TMDL

objectives;- and the collection and management of data eellectioh-and-mahagement-mustbe

performed-inadherenceneed to adhere to Quality Control procedures and Quality Assurance
protocols established by U-S:US EPA or other appropriate organizations likesuch as DEQ’s
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Volunteer Monitoring Program. This requirement will be met through developing or adapting
Quiality Assurance Project Plans and/or project-specific Sampling and Analysis Plans.

For water column monitoring, QA/QC documentation must be submitted to DEQ for review and
approval based on a schedule in the approved TMDL implementation plan. Existing QAPPs or
SAPs may be revised as needed. Alternatively, responsible persons can agree to participate in
a collaborative monitoring plan under an umbrella QAPP. DEQ staff will coordinate QAPP
development with responsible persons upon request in advance of submission. Resources for
developing quality assurance project plans and sampling and analysis plans are available on
DEQ'’s water quality monitoring website (DEQ; 2023).

The use of bacterial/DNA source tracking (BST) methods can also helpte-facilitate TMDL
implementation by clarifying the-deminantthe presence and relative importance of sources of
fecal bacteria (such as human vs. animal) and refine selection of appropriate management
strategiesforimplementation. BST methods are particularly helpful when used as supplemental
to traditional methods of water quality monitoring for E. coli. DEQ supports the use of EPA-
endorsed BST methods (USEPA 2011) in implementation of the Powder River Basin E. coli
TMDL.

DEQ anticipates that monitoring and reporting efferts-may consist of the following activities:

o Reports on the numbers, types and locations of projects, management strategies and
practices and educational activities completed.;
Monitoring of baeteriaE. coli concentrations in surface water.;

e Monitoring riparian vegetation communities that function as pollutant buffers for
streams.: and;

¢ Monitoring for compliance with ODA Agricultural Water Quality Rules and to assess
Strategic Implementation Areas.

6.1.1 Powder River Basin Long Term Monitoring Plan

In 2021, the Powder River Basin Watershed Council (PBWC) received a monitoring grant from
the Oregon Watershed Enhancement Board. Interested parties in the Powder River Basin,

stakehelders-including community members and agency partners, collaborated on development

of the monitoring plan, WhICh sewesasanexeeﬂent_e*ampleueﬁ epresents a basm W|de

objectlves WI|| contrlbute to future TMDL development and |mplementat|on for dlssolved oxygen,
pH, and phosphorus, and will provide direct support for implementation of the baeteriakE. coli
TMDL.
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Rwer%WGDandJehe—PBxAlQ—aneLFesu#an{Resultant data will be shared Wlth DEQ—IhI&data
willbeparticularly-helpful-useful- to BEOQ-ferits and will be useful for the statewide water quality

status and trends analysis_project, assessment of baeteriaE. coli TMDL implementation
effectiveness, and for analysis in determining thefertheeming-phosphorus_conditions in surface
waters across the Basin-FMbBL.

The plan also has-thepetential-represents opportunities for significant stakehelderagency and
community engagement, as the PBWC intends to assemble a-stakehelder group_of
representatives from Ag. Water Quality LAC, BRID, BLM, USFS, ODA, DEQ, WRD, ODFW and
the local SWCDs to meet annually for review of data and to provide input on the past years
sampling. Monitoring data and results are intended to be shared with the community and
stakehelders-interested parties via a final report after conclusion of the monitoring program.

6.1.2 DEQ Recommendations for Additional Monitoring

DEQ is-suppertive-supportsef the local monitoring plans that have been implemented as-well-as
theseand-that-are planned for 2023-2024the future. DEQ recommends that local partners
continue to coordinate with DEQ during the implementation of the baeteriaE. coli TMDL and
participate in future development and implementation of TMDLSs for dissolved oxygen, nutrients,
and temperature.

DEQ recommends the consideration of an-additional monitoring site(s) for baeteriaE. coli and
phosphorus in the Powder River between Baker City and Haines; and alse-at Bidwell Road,
which-is-located above the confluence with the North Powder River. DEQ recommends that
sites in the lower Powder River include the DEQ ambient monitoring site below Keating
(sampled by DEQ every other month), at the OWRD flow gage above Richland, and the Snake
River Road crossing below Richland. DEQ also recommends a monitoring site in lower Eagle
Creek at the Snake River Road crossing.

6.2 Plan and schedule for reviewing monitoring
information and revising the -TMDL

DEQ recognizes that it will take time before monitoring and management strategies practices
identified in a WQMP and the approved implementation plans are fully implemented and
effective in reducing and controlling pollution. DEQ also recognizes that despite best efforts,
natural disturbances events-beyond-the-controlof-humans-may interfere with or delay
attainment of the TMDL. Such events include, but are not limited to, floods, large fires, insect
infestations, and drought. In addition, DEQ recognizes that technology and practices for
controlling nonpoint source pollution will continue to develop and improve over time. As
implementation, technology, and knowledge about these approaches progress, DEQ will use
adaptive management to refine implementation.

Adaptive management is a process that acknowledges and incorporates improved technologies
and practices over time in-erdertoto refine -mplementationplans and actions. A conceptual
representation of the TMDL adaptive management process is presented in Figure 6-2.
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Figure 6: Conceptual representation of adaptive management

DEQ considers entities cemphying-with-that are executing their DEQ -approved TMDL
implementation plans to be in compliance with the-TMDLs and WOMP Rrules or Qorders. The
annual reports and Year Five Reviews submitted to DEQ by each of the responsible
personsRPs, |ncIud|nq DI\/IAs in the Powder Rlver Basin will be evaluated |nd|V|duaIIy and

collectively.

eeﬂeetwely DEQ will use this mformatlon to determlne whether management actlons are

supporting progress towards TMDL objectives, or if changes in management actions and/or
TMDLs are needed.

Annuaty-DEQ will review annual reports, participate with DMAs and other responsible
persensRPs in review of monitoring information and participate in implementing the Powder
River Basin Monitoring Strategy.

Every five years, DEQ will collectively evaluate annual reports and all available monitoring data
and information to assess progress on meeting the goals of the TMDLs and WQMP. Monitoring
data that is submitted to DEQ by Respensible PersensRPs or other monitoring groups and
meets DEQ'’s quality control standards will be included in these evaluations.

Oregon Department of Environmental Quality 50



o Where |If DEQ determines that implementation plans or effectiveness of management
strategies are inadequate, DEQ will require DMAs and responsible persons to revise the
components of their implementation plans to address these deficiencies.

o \Where If progress toward meeting Monitoring Strategy objectives is not being made,
DEQ and partners will revise sampling and analysis plans or other aspects of the
Monitoring Strategy.

e |f DEQ’s evaluation of water monitoring data and supporting information indicate that the
TMDL load allocations for a given pollutant-impairment combination are insufficient to
meet state numeric or narrative criteria or protect the designated beneficial uses, DEQ
will consider whether revisions to the TMDL revisiersare warranted. Per OAR 340-042-
0040(7), DEQ will follow all public participation requirements, including convening a local
technical or rulemaking advisory committee to provide input on_proposed TMDL
revisions.

e |f DEQ collects or receives additional data and analyses show that substantive changes
sheuldmay be made to the E. coli TMDL point source and/or nonpoint source
allocations, DEQ will schedule a date for revisions to the Powder River Basin E. coli
TMDL in the statewide TMDL workplan.

7. Reasonable assurance of
Implementation

OAR 340-042-0030(9) defines Reasonable Assurance as “a demonstration that a TMDL will be
implemented by federal, state or local governments or individuals through regulatory or
voluntary actions including management strategies or other controls.” OAR 340-042-
0040(4)(I)(J) requires a description of reasonable assurance that management strategies and
sector-specific or source-specific implementation plans will be carried out through regulatory or
voluntary actions. And, as a factor in consideration of allocation distribution among sources,
OAR 340-042-0040(6)(g) states that “to establish reasonable assurance that the TMDL'’s load
allocations will be achieved requires determination that practices capable of reducing the
specified pollutant load: (1) exist; (2) are technically feasible at a level required to meet
allocations; and (3) have a high likelihood of implementation,” which is also consistent with EPA
past practice.

The Clean Water Act section 303(d) requires that a TMDL be “established at a level necessary
to implement the applicable water quality standard.” Federal regulations define a TMDL as “the
sum of the individual wasteload allocations for point sources and load allocations for nonpoint
sources and natural background” in 440 CFR 130.2(i)}. For TMDL approval, EPA guidance on
the TMDL process requires determinations that allocations are appropriate to implement water
guality standards and reasonable assurance that nonpoint source controls will achieve load
reductions; when-whereas WLAs are based on an assumption that nonpoint source load
reductions will occur (USEPA; 1991, 2002a and 2012).

When a TMDL is developed for waters impaired by point sources only, the existence of the
NPDES regulatory program and the issuance of NPDES permits provide the reasonable
assurance that the wasteload allocations in the TMDL will be achieved. That is because federal
regulations implementing the Clean Water Act require that water quality-based effluent limits in
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permits be consistent with “the assumptions and requirements of any available [wasteload
allocation]” in an approved TMDL, {40 CFR 122.44(d)(1)(vii)(B)}.

Where a TMDL is developed for waters impaired by both point and nonpoint sources,-it-is-the
state’s-best professionatjudgment as-to-the three pointtestin OAR 340-042-0040(6)(g)

provides en-for reasonable assurance that the TMDL's load allocations will be achieved.

Where there is a demonstration that nonpoint source load reductions can and will be achieved,
a determination that reasonable assurance exists; and allocation of greater loads to point
sources is appropriate. Without a demonstration of reasonable assurance that relied -upon
nonpoint source reductions will occur, reductions to point sources wasteload allocations are
needed.

The Powder River Basin BaeteriaE. coli TMDL was developed to address both point and
nonpoint sources with load reduction allocations proportional to estimated source contributions
and in consideration of opportunities for effective measures to reduce those contributions. There
are several elements that combine to provide the reasonable assurance to meet federal and
state requirements. Education, outreach, technical and financial assistance, permit
administration, permit enforcement, responsible person’s implementation and DEQ enforcement
of TMDL implementation plans will all be used to ensure that the goals of this TMDL are met.

7.1 Accountability Framework

Reasonable assurance that the needed reeded-load-reductions willbe-achieved-forin nonpoint
sources will be achieved relies on the -is-based-primariy-enr-an-accountability framework
incorporatedinte-the-in the WQMPtogetherwith-the and implementation plans ef-persens
responsible-forimplementationdeveloped by RPs and DMAs. Fhis-The approach is-similartolike
the-accountability-framewerk-mimics the one adopted by EPA for the Chesapeake Bay TMDL in
~which-was-adepted-n-2010. Figure 7-% presents the accountability framework elements, which
are intended to work in concert to demonstrate reasonable assurance of implementation.

Figure 7: Representation of the Reasonable Assurance Accountability Framework Led by DEQ

Oregon Department of Environmental Quality 52



DEQ identifies

pollutant
reduction
strategies DEQ identifies
DEQ tracks persons and
water quality agencies
status and responsible to
trends implement
strategies
Reasonable
Assurance
DEQ takes DEQ &
action when implementers
persons or develop timelines,
agencies milestones,
responsible fail measurable
to implement objectives

DEQ evaluates
implementatio
n plans and

progress

Pollutant reduction strategies are identified in Section 2 and more specific strategies will be
detailed in each required implementation plan; to be submitted pertheaccording to the timelines
in Section 5.4. These strategies and actions are comprehensively implemented through a
variety of regulatory and non-regulatory programs. Many of these are existing strategies and
actions thatare-already being implemented within the basin and demonstrate reduced pollutant
loading. These strategies are technically feasible at an appropriate scale in-ordertoto meet the
allocations. A high likelihood of implementation is demonstrated because DEQ reviews the
individual implementation plans and proposed actions for adequacy and establishes a
monitoring and reporting system to track implementation and respond to any inadequacies.

The Besignated-ManagementAgenciesDMAS; responsible for implementation of pollutant

reduction strategies are identified in Section 5.1. General timelines for implementing
management strategies and attaining the E. coli water quality criterion are provided in Sections
3 and 4, respectively. Mere-sSpecific timelines, milestones, and measurable objectives will be
specified in each required implementation plan. These elements support timely action by beth
DEQ and other ageneteerMAs respon3|ble for |mplementat|on seJthaLeniereemenp&nd
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DEQ periodically reviews reporting by persons and agencies responsible for
implementatingimplementing pollutant reduction strategies to track the management strategies
being implemented and evaluate achievements against established timelines and milestones.

Following up-en+reviews-te-trackpregress-ef-implementation plan_reviewss, DEQ will take
appropriate action if -the DMASs or respensible-persensRPs fail to develop or effectively

implement their implementation plan or fulfill milestones. DEQ'’s actions can take two tracks, 1)
enforcement or 2) engagement in voluntary initiatives. DEQ uses both tracks, as appropriate
within the process, to achieve optimal pollutant reductions. In some easescases, DEQ can
assist in facilitating the availability of incentives for meeting voluntary initiatives or providing
education. DEQ will also take enforcement actions where necessary based on authorities listed
in Section 10 or raise issues to the Environmental Quality Commission, as provided in OAR
340-042-0080.

DEQ traeks-periodically evaluates water quality status and trends eenecurrently-as management
strategies are implemented. DEQ relies on a system of interconnected evaluations;-#hich that
include DMAs and respeonsible-persensRPs meeting measurable objectives,-effectiveness
demonstration of effective pollutant management strategies, accountability of implementation,
periodically assessing progress on Oregon’s Nonpoint Source Program Five-Year Plan Goals
(approved by EPA), discharge monitoring, and instream monitoring. DEQ also periodically
evaluates water quality data collected through its ambient and project-specific monitoring
programs, including monitoring plans developed specifically for the Powder River Basin;as

presented described in Section 6. DEQ regutarh-periodically prepares Status and Trends
reports and conducts water quality assessments on status of all waterways in Oregon

approximately every two years, as required by-the-Clean-Water-Act-for submittal to EPA for
approval as BEQ's-Oregon’s Integrated Report, {Section 303(d) List of Category 5 Water Quality
Limited Waters. Together, these data and evaluations allow refinement of focus on specific
geographic areas or discharges-pollutants and appropriate implementation of adaptive
management actions to attain, over time, the objectives of the TMDL.
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7.2 Reasonable Assurance Conclusions

DEQ’s implementation approach is multi-faceted and requires many targeted management
practices across the entire basin to reduce anthropogenic pollutants, regardless of source
origination.

Because the nonpoint sources of baeteriaE. coli in the basin include a less-significant-portion of
background sources and the management practices that can be employed are distributed over a
wide area and among many DMAs, there is some uncertainty about the pace of achieving
adeguate-calculated reductions in baeteriaE. coli loading to basin waters. DEQ’s WQMP
addresses this uncertainty by including an extensive monitoring, reporting and adaptive
component that is designed to match the accountability framework used by EPA in its
Chesapeake Bay TMDL (2010).

The rationale described in this document stems from robust evaluations, implements an
accountability framework, and provides opportunities for adaptive management to maximize
pollutant reductions. Together this approach provides reasonable assurance to meet state and
federal requirements and attain the goals of the TMDL.

8. Legal Authorities

Asreguired-in-Oregon Administrative Rule 340-042-0040(4)(1)(O), provides for citation of this
section-cites-legal authorities relating to implementation of management strategies.

Clean Water Act, Section 303(d)

The DEQ is the Oregon state agency responsible for implementing the Clean Water Act in
Oregon. Section 303(d) of the 1972 Federal Clean Water Act as amended requires states to
develop a list of rivers, streams and lakes that cannot meet water quality standards without
application of additional pollution controls beyond the existing requirements on industrial
sources and sewage treatment plants. These waters are referred to as “water quality limited.”
Water quality limited waterbodies must be identified by the EPA or by a state agency which has
this authority. In Oregon, the responsibility to delegate water quality limited waterbodies rests
with DEQ and DEQ's list of water quality limited waters is updated every two years. The list is
referred to as the 303(d) list. Section 303 of the Clean Water Act further requires that TMDLs be
developed for all waters on the 303(d) list. The Oregon Environmental Quality Commission
granted DEQ authority to implement TMDLs through OAR 340-042, with special provisions for
agricultural lands and nonfederal forestland as governed by the Agriculture Water Quality
Management Act and the Forest Practices Act, respectively. The EPA has the authority under
the Clean Water Act to approve or disapprove TMDLs that states submit. When a TMDL is
officially submitted by a state to EPA, EPA has 30 days to take action on the TMDL to approve
or disapprove the TMDL. In the case where EPA disapproves a TMDL, EPA must issue a TMDL
within 30 days. A TMDL defines the amount of pollution that can be present in the waterbody
without causing water quality standards to be violated. A WQMP is developed to describe a
strategy for reducing water pollution to the level of the load allocations and waste load
allocations prescribed in the TMDL-whieh that is designed to restore the water quality, and
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result-in-to be in compliance with the water quality standards. In this way, the designated
beneficial uses of the water will be protected for all users.

Endangered Species Act, Section 6

Section 6 of the 1973 federal Endangered Species Act, as amended, encourages states to
develop and maintain conservation programs for federally listed threatened and endangered
species. In addition, Section 4(d) of the ESA requires the National Marine Fisheries Service to
list the activities that could result in a “take” of species they are charged with protecting. With
regardteRegarding this TMDL, NMFS’ protected species are salmonid fish. NMFS also
described certain precautions that, if followed, would preclude prosecution for take even if a
listed species were harmed inadvertently. Such a provision is called a limit on the take
prohibition. The intent is to provide local governments and other entities greater certainty
regarding their liability for take.

NMFS published their-a rule in response to Section 4(d) in July of 2000 (see-65 FR 42421, July
10, 2000). The NMFS 4(d) rule lists 12 criteria that will be used to determine whether a local
program incorporates sufficient precautionary measures to adequately conserve fish. The rule
provides for local jurisdictions to submit development ordinances for review by NMFS under
one, several or all-ef the criteria. The criteria for the Municipal, Residential, Commercial, and
Industrial Development and Redevelopment limit are listed below:

1. Avoid inappropriate areas such as unstable slopes, wetlands, and areas of high habitat
value.:

Prevent stormwater discharge impacts on water quality..;

Protect riparian areas.:

Avoid stream crossings — whether by roads, utilities, or other linear development.;
Protect historic stream meander patterns.;

Protect wetlands, wetland buffers, and wetland function.:

Preserve the ability of permanent and intermittent streams to pass peak flows
(hydrologic capacity).:

8. Stress landscaping with native vegetation.;

9. Prevent erosion and sediment run-off during and after construction.:

10. Ensure water supply demand can be met without affecting salmon needs.;

11. Provide mechanisms for monitoring, enforcing, funding, and implementing.;-and
12. Comply with all other state and federal environmental laws and permits.

No aprwd

Oregon Revised Statute Chapter 468B

DEQ is authorized by law to prevent and abate water pollution within the State of Oregon.
Particularly relevant provisions of this chapter include:

ORS 468B.020 Prevention of pollution

(A) Pollution of any of the waters of the state is declared to be not a reasonable or natural
use of such waters and to be contrary to the public policy of the State or Oregon, as set
forth in ORS 468B.015.
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(B) tr-erderteTo carry out the public policy set forth in ORS 468B.015, the Department of
Environmental Quality shall take such action as is necessary for the prevention of new
pollution and the abatement of existing pollution by:

a) Fostering and encouraging the cooperation of the people, industry, cities, and
counties, in-erderto prevent, control and reduce pollution of the waters of the state;
and

b) Requiring the use of all available and reasonable methods necessary to achieve the
purposes of ORS 468B.015 and to conform to the standards of water quality and
purity established under ORS 468B.048.

ORS 468B.110 provides DEQ and the EQC with authority to take actions necessary to achieve
and maintain water quality standards, including issuing TMDLs and establishing wasteload
allocations and load allocations.

NPDES and WPCF Permits

DEQ administers two different types of wastewater permits in implementing_provided in -Oregoen
Revised-Statute {ORS }468B.050, —Fhese-are-that are: the-1) NPDES permits for waste
discharge into waters of the United States,; and 2) Water Pollution Control Facilities permits for
waste disposal on land. The NPDES permit is also a federal permit and is required under the
Clean Water Act. The WPCF permit is a state program.

401 Water Quality Certification

Section 401 of the CWA requires that any applicant for a federal license or permit to conduct
any activity that may result in a discharge to waters of the state must provide the licensing or
permitting agency a certificate from DEQ that the activity complies with water quality
requirements and standards. These include certifications for hydroelectric projects and for
‘dredge and fill' projects. The legal citations are: 33 U.S.C. 1341; ORS 468B.035 —through
468B.047; and OAR 340-048-0005—340-048-0040..

USACE Dam Operation and Management

In association with other federal statues, including House Document No. 531 Volume V, the
River and Harbor Act, the Flood Control Act, and the Water Resources Development Act, the
USACE is charged with operating its projects in compliance with the federal Clean Water Act,
and in accordance with all federal, State, interstate and local requirements, administrative
authority, and process and sanctions respecting the control and abatement of water quality
pollution as per Title 1 Section 313 (33 U.S.C. 1323).

Oregon Forest Practices Act

The Oregon Department of Forestry is the designated-managementagencyDMA for regulating

land management actions on non-federal forestry lands that impact water quality (ORS 527.610
to 527.992, and OAR 629 Divisions 600 through 665). The Board of Forestry has adopted water
protection rules, including but not limited to OAR Chapter 629, Divisions 625, 630, and 635-
through 660 that ;-whieh-describe best management practices for forest operations. The Oregon
Environmental Quality Commission, Board of Forestry, DEQ, and ODF have agreed that these
pollution control measures will primarily be relied upon to result in achievement of state water
quality standards. Statutes and rules also include provisions for adaptive management that
provide for revisions to FPA practices where necessary to meet water quality standards. These
provisions are described in ORS 527.710, ORS 527.765, OAR 629-035-0100, and OAR 340-
042-0080.
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Agricultural Water Quality Management Act

The Oregon Department of Agriculture is responsible for the prevention and control of water
pollution from agricultural activities as directed and authorized through the Agricultural Water
Quality Management Act, adopted by the Oregon legislature in 1993 in {ORS 568.900 to ORS
568.933). It is the lead state agency for regulating agriculture for water quality (ORS 561.191).
The Agricultural Water Quality Management Plan Act directs the ODA to work with local
communities to develop water quality management plans for specific watersheds that have been
identified as violating water quality standards and have agriculture water pollution contributions.
The agriculture water quality management plans are expected to identify problems in the
watershed-basin that need to be addressed and outline ways to correct the problems.

Agricultural Water Quality area rules for areas within the Powder Basin Willamette Basin-include
Powder-Brownlee in {OAR 603-095-3600 to 3660)— and the Burnt River in {OAR 603-095-3200
to 3260.) )

Municipal Local Ordinances

Local governments are expected to describe in their implementation plans theirspecific legal
authorities to carry out the management strategies chosen to meet the TMDL allocations. If new
or modified local codes or ordinances are required to implement the plan, the DMA will identify
code development as a management strategy. Legal authority to enforce the provisions of a
city’s NPDES permit would be a specific example of legal authority to carry out management
strategies.
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1. Introduction

1.1 Document purpose and organization

This draft document provides eemprehensive-supporting information on technical analyses
completed for the Total Maximum Daily Load (TMDL) and Water Quality Management Plan
(WOMP)-fer addressing baeteria-fecal contamination of surface waters in the impairmentsin-the
waters-ofthe-Powder River Basin_ documented in DEQ’s approved 303(d) list of impaired waters
needing a TMDL. Included here are Fhis-documentprovides-explanation-ofthe TMDL concepts
and analysis-analyses, -are-described-and-deseribes-the results used to support TMDL fer
conclusions, and requirements ireluded-forin- the Powder River Basin TMDL and WQMP, which
will be proposed for adoption by Oregon’s Environmental Quality Commission, by reference,
into rule [OAR 340-042-0090(2) (a) and (b)].

This document is organized into sections with titles reflective of the TMDL elements required by
OAR 340-042-0040(4) in the Powder River Basin TMDL for Escherichia coli (E—eeliE.
coli)baeteria, which is a bacteria that indicates fecal contamination from humans or other warm-
blooded animal sourcesswhich-is-the-designated-indicatorforfecal- contamination-of surface
waters used-for. Forbrevity-theThe TMDL ismay be referred to as either the Powder River
Basin Bacteria {erE-—coli-2} TMDL or the Powder River Basin TMDL for E. coli. This
organization is intended to assist readers to readily access the information relied on for TMDL
element-specific determinations.

1.2 Overview of TMDL elements

According to OAR 340-042-0030(15):, Fetal-Maximum-Daily-Lead TMDL means a written
guantitative plan and analysis for attaining and maintaining water quality standards and includes
the elements described in OAR 340-042-0040(4). Determinations on each element are
presented in the Powder River Basin Bacteria TMDL-ferBacteriaE—eol. Technical and policy
information supporting those determinations are presented in this report at the section headings
that correspond to the TMDL elements for which complex analysis was undertaken.

In plain language, a TMDL is a water quality budgetrestoration plan to ensure that the receiving
water body can attain water quality standards that protect designated beneficial uses-efthe
water. Fhis-The budget assigns pollutant loads for discharges of point (effluent discharge
requiring a permit) and non-point (land surface and non-permitted inputs) sources into surface
waters, in consideration of natural background levels, along with determination of a margin of
safety (MOS) and reserve capacity (RC).

A MOS considers the uncertainty in predicting how well pollutant reductions will result in
meeting water quality standards and can be expressed either explicitly, as a portion of the
loading capacity, or implicitly, by incorporating conservative assumptions in the analyses. RC
sets aside some portion of the loading capacity for use for pollutant discharges that may result

from future growth and new or expanded sources.
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A key element of analysis is the “loading capacity”, which refers to the amount of pollutant that a
waterbody can receive and still meet the applicable water quality standard-isreferred-to-as-the
“loading-capacityofa-waterbedy. Because the loading capacity must not be exceeded by

pollutant loads from all existing sources plus the margin-efsafetyMOS and reserve-capacityRC,
it can be considered the maximum_allowable load. Hence, the loading capacity is often referred

to as the TMDL.

Another key element of the TMDL analysis is allocating portions of the loading capacity to
known sources. Allocations are quantified measures that assure water quality standards will be
met and may distribute the pollutant loads between nonpoint and point sources. Load
allocations (LAs) are portions of the loading capacity that are attributed to: 1) non-point source
sectors such as urban areas, agriculture, rural residential or forestry activities; and 2)
background sources such as soils or wildlife. Wasteload allocations (WLAS) are portions of the
total load that are allotted to point sources of pollution, such as permitted discharges from
sewage treatment plants, industrial wastewater, or stormwater. As noted above, allocations can
also be reserved for future uses in the RC.

This general TMDL concept is represented by the following equation:

(1) TMDL = YWLAs + >LAs + RC + MOS

Together, these elements establish the pollutant loads necessary to meet the applicable water
quality standards for impaired pollutants and protect benef|C|aI uses.
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2. Location

Per Oregon Administrative Rule 340-042-0040(a), this element describes the geographic area
where the TMDL applies. This Powder River Basin TMDL covers all freshwater perennial and
intermittent streams in the Powder River Basin and a small portion of the Malheur Basin
(Moore’s Hollow assessment unit).

The Powder River Basin makes up one of 20 drainage basins in Oregon with basin-specific
water quality standards described in OAR 340-041-0260 (originally described as the
Powder/Burnt Basins) and mapped in Figure 260A. The US Geological Survey (USGS) refers to
the basin as a six-digit Hydrologic Unit Code (HUC) numbered 170502 and as the Middle-Snake
Powder Basin. Subbasins (eight-digit HUCSs) include the Oregon portion of the Brownlee
Subbasin (17050201), Burnt River Subbasin (17050202), and Powder River Subbasin
(17050203) (Table 2:01:; Figure 2:01).

Table 1: Powder River Basin subbasins

HUCS8 Code | Subbasin Name

17050201 Brownlee Subbasin
17050202 Burnt River Subbasin
17050203 Powder River Subbasin

The basin forms a portion of the border of Oregon with Idaho and lies mostly within Baker
County, with small portions in Union, Wallowa, and Malheur Counties. A portion of the Brownlee
Ssubbasin also lies in Idaho and is not covered by the TMDL. The Oregon portion of the basin
drains 3,444 square miles (8,925 square kilometers). Elevation ranges from 1,640 feet (500
meters) above sea level at the junction with the Snake River to 9,563 feet (2,914 meters) above
sea level in the Wallowa Mountains. The average elevation is 4,237 feet (1,291 meters) above
sea level (Figure 2:091). The entire Powder River Basin falls within the Blue Mountains Level Il
Ecoregion (Omernik, 1987).

In 1988, two river reaches in the basin were designated as Scenic under the federal Wild and
Scenic Rivers Act of 1968. These reaches include a 6.4-mile reach of the North Powder River
from its headwaters in the Elkhorn Mountains to the Wallowa-Whitman National Forest
boundary and an 11.7-mile reach of the Powder River from Thief Valley Dam to the Highway
203 bridge (National Wild and Scenic River System, 2024).
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18-A summary of basin
characterlstlcs relevant for water quallty assessment is complled |n DEQ’s November 2013
Powder Basin Status Report and Action Plan (DEQ 2013), available on DEQ’s website.
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Figure 1: The Powder River Basin (HUC6 170502) Oregon
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2.1 Climate

The climate of 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 climate of the Powder River Basin
falls under the Temperate Continental-Cool Summer Phase in the K&ppen-Geiger Climate
Classification System (Kottek et al, 2006). Light precipitation, low relative humidity, rapid
evaporation, abundant sunshine, and large fluctuations of temperature and precipitation
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characterize this climate. Over the past 30 years (1991 — 2020), mean annual temperature in

the basin was 45.3°F (7.4°C), with a mean annual minimum temperature of 33.3°F (0.8°C) and
a mean annual maxrmum temperature of 64. 9°F (18 3°C) (PRISM Climate Group, 2022).

Fhe-majerity-ofMost annual precipitation falls as snow during winter. Over the past 30 years
(1991 - 2020), annual precipitation has averaged 22.0 inches (56.0 cm) across the Powder
Basin, with an average of 10.2 inches (25.9 cm) in the valleys and foothills an average of 78.2
inches (198.6 cm) at the highest elevations of the Elkhorn, Wallowa, and Blue Mountains
(PRISM Climate Group, 2022)—{(Baly-et-al—2008). Portions of the basin eemmenty-can
experience rain-on snow events, which reduce the snow-pack and may cause brief localized
flooding.

2.2 Hydrology

Major drainages in the Powder River Basin originate in mountainous areas in the western
portion of the basin and flow east into Brownlee-or, -Oxbow, or Hells Canyon Reservoirs on the
Snake River (Figure 201). The two major rivers in the basin, the Powder and Burnt Rivers,
beqgin in the Blue Mountains and flow for 144 and 100 miles, respectively, until the confluence
with Brownlee Reservoir on the Snake River. Southern and middle drainages in the Brownlee
Subbasin also drain to Brownlee Reservoir while ones north of Brownlee dam, including Pine
Creek, drain into Oxbow or Hells Canyon Reservoirs on the Snake River.

The Powder River headwaters originate in the Blue Mountains (Elkhorn Range) west of Baker
City near the town of Sumpter Cracker Creek and McCully Fork join to form the Powder Rrver

Qtty—neapthe—tewn—etéumpter—The river flows southwest before enterrnq Phrllrps Reservorr

Downstream of the reservoir, the river turns north through the Baker Valley and enters Thief
Valley Reservoir to the east of the town of North Powder. Downstream of Thief Valley, the river
turns southeast and flows the Keating Valley, eventually entering Brownlee Reservoir on the
Snake River near the town of Richland. Major tributaries include the North Powder River and
Eagle Creek (Figure 2:01).

The headwaters of the Burnt River include the North, West, Middle, and South Forks of the
Burnt River that headwater in the southern Blue Mountains (Figure 2:21). The forks flow into
Unity Reservoir; the mainstem Burnt River begins immediately downstream. The Burnt River
flows east/southeast to join the Snake River downstream of the town of Huntington. Major
tributaries include Clarks Creek, Lawrence Creek, and Dixie Creek (Figure 2:01).

The Brownlee Subbasin includes all the streams that drain directly to the Snake River from just
north of the Wallowa County-Baker County line south to the town of Ontario. The largest stream
in the Brownlee Subbasinds- Pine Creek, is -located in the northern portion efthe-subbasin
near the town of Halfway and was used to set loading capacity and allocations for the subbasin
Figure 2:01).
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The timing and magnitude of stream flows in the Powder River Basin depend on seasonal
patterns of temperature and precipitation. Generally, most precipitation occurs from late fall
through early spring (November-April) in the basin as snow-and-rain{meostly-inthe valey floors),
although menseonal-thunderstorms with intense, localized rainfall can occur during the summer
monthsmenths. With-the-exception-ofExcept for periodic summertime storms, dry and warm
conditions persist from late spring through early fall (May-October) in the basin. Stream flows
typically peak in late-spring for rivers in the basin with significant winter snowpacks and decline
throughout the summer through late fall. From late spring through early fall, a portion of stream
flow and water stored in reservoirs enters the irrigation conveyance system within the basin.

Plots of flow over time, monthly summarles for the perlod of record, and

Fflow duration intervals based on available flow data frem-1990-te-2017for the largest
rivers/streams draining each watershed-subbasin within the Powder River Basin are shown in
Figures 2-10-2a-i-2-2band-22¢. Flow duration curves describe the probability that a measured
flow will be equal to or greater than that flow over the period of record for a specific stream or
river. The exceedance probability (EP) for each flow was computed by:

(1) EP = rank/(n+1)

where n is the number of flow measurements and rank is the ranking of the flow measurement
in the period of recorded ordered from highest to lowest. The flow duration interval is EP
multlphed by 100 (quures 4 7, and 10)

DEQ used the—cateqorles to define flow duratlon mtervals to deflne in basm streams and rivers:
High Flows (flows equal or greater 0% to 10% of the time); Medium-High Flows (flows equal or
greater 10% to 40% of the time); Medium Flows (flows equal or greater 40% to 60% of the
time); Medium-Low Flows (flows equal or greater 60% to 90% of the time); and Low Flows

(flows equal or greater 90% to 100% of the time) (Section 4.4). BEQ's-categoriesnames-forflow

intervals-are-explained-in-Section4-4—Flow duration intervals in all three watersheds-subbasins
show flows typical of winter rain and a-snowmelt driven-hydrologicregime-with peak flows in the

spring and low flows typically in late summer and-through falliwinterearly fall. However, the
highest flows during the periods of record reflect rain on snow events occurring during winter
months.
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Figure 2: Flow over time for Pine Creek, Oregon from 1990-2017
ldaho Power gage station 13290190 (36382-ORDEQ: Pine Creek (Fowder Basin) @ State Hwy. 71 near Oxbow, OR)
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Figure 3: Monthly mean flow (+ minimum or maximum) for Pine Creek, Oregon from 1990-2017
ldaho Power gage station 13290190
(36382-ORDEQ: Pine Creek (Powder Basin) @ State Hwy. 71 near Oxbow, OR)
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Figure 4: Flow duration intervals for Pine Creek, Oregon from 1990-2017

Idaho Power gage station 13290190
(36382-ORDEQ: Pine Creek (Powder Basin) @ State Hwy. 71 near Oxbow, OR)
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Figures 82-4 represent flows in Pine Creek (Brownlee Subbasin) just upstream from the

confluence with Hells Canyon Reservoir based on data from 1/1/1990 to 9/30/2017. Low flows

in Pine Creek ranged from 10.0 to 34.6 cfs, medium-low flows ranged from 34.7 to 100.0 cfs,

medium flows ranged from 101.0 to 250.0 cfs, medium-high flow ranged from 251.0 to 977.0

cfs, and high flows ranged from 978.0 to 7000.0 cfs from 1990-2017.

Oregon Department of Environmental Quality

10



Figure 5: Flow over time for the Powder River, Oregon from 1994-2017
Idaho gage station 13286700 (11857-ORDEQ: Powder River at Snake River Road (Richland))
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Figure 6: Monthly mean flow (+ minimum or maximum) for the Powder River, Oregon from 1994-
2017

Idaho Power gage station 13286700
(11857-ORDEQ: Powder River at Snake River Road (Richland))
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Figure 7: Flow duration intervals for the Powder River, Oregon from 1994-2017
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Idaho Power gage station 13286700 (11857-ORDEQ: Powder River at Snake River Road (Richland})
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OWRD gage station 13286700 (11857-ORDEQ: Powder River at Snake River Road (Richland))
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Figures 25-2a-e47 represents flows in the Powder Watershed just upstream from the confluence
with Brownlee Reservoir based on data from 10/1/1994 to 9/30/2017. Based on DEQ flow
categories, low flows in the Powder River just before entering Brownlee Reservoir on the Snake
River ranged from 2.5 to 17.8 cfs, medium-low flows ranged from 17.9 to 46.1 cfs, medium flows
ranged from 46.2 to 120.0 cfs, medium-high flow ranged from 121.0 to 563.0 cfs, and high flows
ranged from 564.0 to 9255.0 cfs from 1994-2017.
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Figure 8: Flow over time for the Burnt River, Oregon from 1990-2017
Idaho Power gage station 13275000 (11494-ORDEQ: Burnt River at Snake River Road (Huntington))
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Figure 9: Monthly mean flow (+ minimum or maximum) for the Burnt River, Oregon from 1990-2017

Idaho Power gage station 13275000
(11494-ORDEQ: Burnt River at Snake River Road (Huntington))

10000

Flow (cfs)

Jan Feb Mar Apr May

Jun Jul Aug Sep Oct Maov Dec
Month

OWRD gage station 13275000
(11494-ORDEQ: Burnt River at Snake River Road (Huntington))

10000

Oregon Department of Environmental Quality

17



Figure 10: Flow duration intervals for the Burnt River, Oregon from 1990-2017
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Idaho Power gage station 13275000 (11494-ORDEQ: Burnt River at Snake River Road (Huntington))
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OWRD gage station 13275000 (11494-ORDEQ: Burnt River at Snake River Road (Huntingtan))
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Figures 58-710fb represents flows in the Burnt Watershed-Subbasin just upstream from the
confluence with Brownlee Reservoir based on data from 1/1/1990 to 9/30/2020617. Low flows in
the Burnt River just before entering Brownlee Reservoir on the Snake River ranged from 4.0 to
31.0 cfs, medium-low flows ranged from 31.1 to 58.0 cfs, medium flows ranged from 58.1 to
82.0 cfs, medium-high flow ranged from 82.1 to 304.0 cfs, and high flows ranged from 305.0 to
2180.0 cfs from 1990-2017. Low flows and medium-low flows in the Burnt River are modulated
below the City of Huntington by effluent released by the wastewater treatment plant. Upstream
of Huntington reflects a similar hydrologic regime to that of the Powder River and Pine Creek.

O\AL-O\ aaVallhda
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OWRD gage station 13290190 (36382-ORDEQ: Pine Creek (Powder Basin) @ State Hwy. 71 near Oxbow, OR
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Reservoir operations and irrigation systems in the basin further influence the timing,
amount/rate, and duration of flows in the Powder River Basin. According to the Oregon Water
Resources Department (OWRD), 69 dams greater than 10 feet in height exist in the Powder
River Basin. OWRD documents that most of the water stored in reservoirs enters irrigation
convevance systems. Three districts manage irrigation water in the Powder Subbasin: the Baker
Valley Irrigation District, the Lower Powder Irrigation District, and the Powder Valley Water
Control District (divided into the Wolf Creek and Pilcher Creek sub-districts). The Burnt River
Irrigation District manages irrigation water in the Burnt River Subbasin. Formal irrigation or
water control districts do not exist in the Brownlee Reservoir-Subbasin; individuals or informal
user groups manage irrigation water there. Available water is fully appropriated in the Powder
River Basin. #a-During droughtlew-watervyears, allsome users may not receive adeguate-water
supplies identified in water rights despite managers drawing reservoirs down to minimum levels.

The Powder River Basin contains five reservoirs with storage capacities greater than 5,000
acre-feet. These include one (Unity) in the Burnt Subbasin and four (Thief Valley, Phillips,
Pilcher Creek, and Wolf Creek) in the Powder Subbasin. The U.S. Bureau of Reclamation
constructed Unity, Thief Valley, and Phillips Reservoirs; all are now operated by local irrigation
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districts. Pilcher Creek and Wolf Creek Dams are owned and operated by the Powder Valley
Water Control District.

2.2.1 Burnt River Irrigation Project

Unity Reservoir is located on the Burnt River about 40 miles southwest of Baker City (Figure
12.0). Lands served by the irrigation 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.

Unity Dam is a zoned earth fill dam 82 feet high and 694 feet long. The maximum reservoir
capacity is 25,800 acre-feet with a surface area of 926 acres. Unity Dam was completed in 1937
and the reservoir has since been operated and maintained by the Burnt River Irrigation District.

2.2.2 Baker Irrigation Project

The Upper Division of the Baker Project furnishes irrigation water from Phillips Reservoir 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 City.

Mason Dam on the Powder River near Sumpter, OR, is a zone earth and rockfill embankment
dam measuring 173 feet high and 895 feet long. Mason dam creates Phillips Reservoir, which
has a maximum capacity of 95,500 acre-feet and a surface area of 2,235 acres. Stored water 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.

Thief Valley Dam is a concrete slab and buttress dam 390 feet long and 73 feet high with a
maximum reservoir capacity of 17,600 acre-feet and a surface area of 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 River Irrigation District on June 1, 1932.

2.2.3 Powder Valley Water Control District
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The Powder Valley Water Control District owns and operates Wolf Creek and Pilcher Creek
Reservoirs. These systems provide irrigation water to land located in the North Powder and
Baker valleys in the vicinity of the City of North Powder (Figure 2081 for general location).
Completed in 1974, the reservoir behind Wolf Creek dam is approximately 220 acres in area
and stores approximately 12,000 acre-feet. Pilcher Creek Reservoir was completed in 1984 and
is approximately 222 acres in area and stores approximately 5,900 acre-feet. Operated as one
pool, Wolf Creek Reservoir usually draws down quicker than Pilcher Creek Reservoir, so 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 both
to the north and south of the river. Due to the connectivity of the system, the project is often
referred to as the Wolf Creek Reservoir Complex.
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2.3 Land use/land cover Land Use

The largest percentage of land use/land cover in Powder River Basin consists of scrub-shrub,
followed by forest and grasslands (Table 2-3). Developed urban areas are minimal, with the
largest being Baker City (population approximately 9,700). Land ownership is divided almost
equally between private and federal. Areas of irrigated agriculture are found along the Burnt
River; the North Powder River; the Powder River north of Baker City, in the Keating Valley, and
near Richland, and along Pine Creek near Halfway (Figure 2:311). Grassland/shrub areas occur
in the vaIIev plams and foothill areas whlle forested areas are concentrated in the mountains.

Table 2: 2019 Land cover classes and percentaqes in the Powder River Basin (DeW|tz J., and U S
Geoloqmal Survev 2021) v A

NLCD Land Cover Class Acres Percent_of

the basin
Shrub/Scrub 1016650 46.1
Evergreen Forest 593939 26.9
Herbaceous 366166 16.6
Hay/Pasture 78513 3.6
Cultivated Crops 65532 3.0
Developed, Open Space 24548 1.1
Emergent Herbaceous Wetlands 20737 0.9
Open Water 13869 0.6
Barren Land 7770 04
Developed, Low Intensity 6675 0.3
Woody Wetlands 5871 0.3
Developed, Medium Intensity 3527 0.2
Developed, High Intensity 215 <0.1
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Deciduous Forest 103 <0.1
Mixed Forest 45 <0.1
Total: 2204160 100.0
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Figure 11: 2019 National Land Cover Database Land Cover Classes in the Powder River Basin

2.4 Geology and SetHssoils

The soils and geology of the Powder River Basin represent a complex history of basalt flows,
uplift of continental material, sedimentary formations, glaciation, and deposition of alluvium
(Walker & MacLeod, 1991). As shown in Figure 2-4a12, mountain ranges and upland areas
consist of various igneous and metamorphic formations and lowland valleys largely consist of
sedimentary and unconsolidated rocks. Agriculture, urban and rural residential development

largely occurs in the low-relief areas underlain by sedimentary and unconsolidated formations
(Figures 2321l -and 24a12).
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Figure 12: Lithology of the Powder River Basin
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Surface and shallow subsurface runoff can transport fecal baeteria-material into surface waters
in these subbasins. Flow over the soil surface occurs when the precipitation rate is higher than
the infiltration rate of the underlying soil; subsurface flow occurs when the reverse occurs.
Moisture, temperature, and organic matter content all can influence bacteriaE—celilfecal material
transport in overland and subsurface flow.

The Powder River Basin contains 767 solil series, according to the 2017 SSURGO/STATSGO2
database from the USDA NRCS (NRCS, 2022). Translating these soils into USDA NRCS
Hydrologic Groups shows the portions of the basin susceptible to overland runoff versus
portions where water infiltration dominates (Figure 2-4b13). Much of the basin is characterized
by soils with moderately high to high runoff potential. -Soils with the highest runoff potentials
tend to be found in the lower portions of the Powder watershed-River Basin and_in the divide
between the Powder and Burnt watersheds-sSubbasins (Figure 24b13).- Soils with the lowest
runoff potentials (and hence highest infiltration rates) tend to be found north of Baker City in the
Baker Valley (Figure 2-4b13).
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Figure 13: Hydrologic Soils Groups in the Powder River Basin
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3. BaetertaE—coHE. coli water
quality standards and beneficial
uses

Fecal indicator bacteria are used as a surrogate for potential fecal pathogen contamination in
waterbodies. In Oregon freshwaters, the primary fecal indicator bacteria is Escherichia

coli (abbreviated-as-E-—¢coliE. coli). Fecal contamination of waterbodies originates from both
point and nonpoint sources containing feces from humans_and other warm-blooded animals,
including demesticated-ones-and—animals-and-wwildlife, pets, and livestock. Examples of point
sources include: wastewater treatment plants_(WWTPs), stormwater conveyance systems, and
combined sewer overflows. Nonpoint sources of fecal contamination include: direct deposition of
livestock-orwildlifeanimal-fecal matter into streams-erreserveoirs;waterbodies,-and transport of
antmalfecesfecal material in runoff from the watershed, e—surfacerunoff-that-contacts-pastures
used-by-livestoek-andlorwildhife-erorand leaching from failing on-site septic systems.

Recreational use of fecal-contaminated-waters contaminated by fecal material eedld-can lead to
mild to severe illnesses in humans. Recreational uses includes swimming and ;butalse
anyother activityies that could result in ingestion of water through incidental contact, such as
fishing-through-contact-of-hands-with-water, anry-water sports, or childrenplaying-aleng-the
banks-er-sheresrecreating on banks and beaches. Water with high levels of fecal bacteria can
also pose a disease risk to livestock and wildlife, such as Johne’s disease (caused by the
ingestion of Mycobacterium avium spp.). Fecal contamination of irrigation water ean-also raises
the_contamination risk of Listeria monocytogenese in fresh produce crops (Weller, Wiedmann, &
Strawn, 2015).

Tables 3-0a and 3-0b4 identify designated beneficial uses of surface waters in the Powder River
Basin specified in OAR 340-041-0260. Table 260A, applicable numeric and narrative water
quality standards addressed by the TMDL, and the most sensitive beneficial use related to each
standard. Elevated E. coli concentrations in surface waters indicate impairments of water
contact recreation (the most sensitive beneficial use) in the basin. The TMDL sets acceptable
levels of E. coli in surface waters that allow water contact recreation use to be supported.
Therefore, the TMDL protects all beneficial uses in the basin related to fecal contamination.

Table 3: Powder River Basin designated beneficial uses (from OAR 340-041-0260 Table 260A)

All streams and tributaries thereto
Public Domestic Water Supply
Private Domestic Water Supply
Industrial Water Supply
Irrigation

Livestock Watering

Fish and Aquatic Life
Wildlife and Hunting

Fishing

Boating
Water Contact Recreation
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All streams and tributaries thereto

Aesthetic Quality
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Table 4: AQQIicable water gualitx standards and most sensitive beneficial uses
Most
Parameter Citation Summary of applicable standards Applicable senS|_t|\_/e
water beneficial
use

(A) 90-day geometric mean (of 5 or more

samples) of 126 E. coli organisms per
Bacteria OAR 340- 100 mL Fresh Water

041- water contact
0009(1)(a) (B) No single sample may exceed 406 E. recreation

coli organisms per 100 mL

The highest and best practicable

treatment and/or control of wastes,

activities, and flows must in every case

be provided so as to maintain dissolved
Statewide | OAR 340- oxygen and overall water quality at the All waters Fish and
Narrative 041-0007(1) highest possible levels and water of the state | aquatic life
Criteria temperatures, coliform bacteria

concentrations, dissolved chemical

substances, toxic materials, radioactivity,

turbidities, color, odor and other

deleterious factors at the lowest possible

levels.

DEQ has also designated trrigation and livestock watering_as beneficial uses in the Powder

River Basin. However -seurces-are-designated-beneficial uses,-but-are-not the-main-ones
addressed-in-this FMBL a-meeting water quality standards for the Fhe-most sensitive

benef|C|aI use._in the basin-~water contact recreatlon will ensure achievement of these uses as
well. A A

DEQ uses the Integrated Report to document condition and quality of Oregon’s surface waters
by assigning a status category. Oregon uses four of EPA’s recommended reporting categories
to classify water quality status for a particular pollutant or parameter. Table 3:0¢5 and Figure
3014 presents stream and watershed assessment units within-in the Powder River Basin that
were-listed as impaired and needing a TMDL for baeteriaE—eehE. coli on DEQ’s 2022 Clean
Water Act Section 303(d) List (as part of DEQ’s Integrated Report; DEQ, 2022), which-was
approved by the EPA on September 1, 2022. Status category designations are prescribed by
Sections 305(b) and 303(d) of the Clean Water Act and are-summarized-asfellowsinclude:
e Category 1 — all designated uses are supported, no use is threatened (USEPA, 2023).
DEOQ does not use the Category 1 designations.
e Category 2 — available data indicate that some designated uses are supported.
Category 3 — there is insufficient data to make a designated use support determination.
e Category 4 — available data indicate that at least one designated use is not being
supported or is threatened, but a TMDL is not needed. Category 4 includes the following
subcategories:
0 {4aA — an EPA approved TMDL is in place.;
0 4bB — other required control measures are expected to result in attainment.;
0 4eC — non-attainment is not caused by a pollutant}.;
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o+ Category 5 — available data indicate that at least one designated use is not being

supported oris threatened and a TMDL |s needed:; Qategew4—ava#abledata4ndteate

ForlnregardstoRegarding the freshwater AU identified as impaired for fecal coliform
(OR_SR_1705020302_05 102815) in Table 3:8¢5%, DEQ reviewed the applicability of the
Section 303(d) status for fecal coliform. Based on the 2018/2020 Integrated Report assessment
methodology and the 2016 revisions to Oregon’s Bacteria Standards — OAR 340-041-0009,
DEQ concluded that identifying this AU as impaired for fecal coliform is a legacy of the prior
bacteria standard combined with EPA’s additions to Oregon’s Section 303(d) list in 2010. DEQ’s
Standards and Assessment Program confirmed that {a1) fecal coliform is not currently the
applicable criterion for the designated freshwater water contact recreation beneficial use (A.
Borok, personal communication) and {b2) sinee-because sufficient E—eehE. coli data is available
for assessment +n4heseufreshwater—Auswh|ch show attainment of the apphcable cr|ter|on —hd

the quacy fecal collform Ilstlnq for this AU WI|| be %HeeaLeel#en%and—theseAAmt—beremeved

recommended for removal from the 303(d) list in the 2024 Integrated Report eyele-(L. Merrick,
personal communication). Sinee-Because E—eoliE. coli data was-were used in the 2018-2020
and 2022 assessments and Integrated Reports to determine watergualitycategory status for
bacteriaE—eoli-thithes AU, the Section 303(d) listings for fecal coliform (Table 3-8€52) is not
addressed in the Powder River Basin bacteria-Bacteria TMDL.

For the-watershed-Abassessment uniterit OR_WS 170502010101 05 103097 (Moores
Hollow), identified as Category 4A for E—eelE. coli in Table 3-18€5, DEQ determined that this
the Meoeres-Hellow-AU assessment unit -was #npreperh-incorrectly associated with the Malheur
Basin Bbacteria TMDL for the 2022 Integrated Report-isting. Because this-unitthe assessment
unit Ad-is-was not addressed by the Malheur TMDL, it should have-beenbe listed as Categorgy
5. As such, DEQ included this unit in the Powder River Basin baeteria-Bacteria TMDL. Although
data-timitations|ack of observed flow data prevented-did allow the development of flew-load
duration curves for this-unit assessment unitAY, itisreasenableDEQ concluded that allocations

made for the Powder Basm Bacterla TMDL apply there. 4eapply4he+esuttseﬁnearb%analyses
w-anit: Thus, DEQ will correct the
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Figure 14: Bacteria (E—eelE. coli/fecal coliform) listings in the Powder River Basin
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Table 5: Powder River Basin fecal indicator bacteria assessment units and status on Oregon's 2022 Integrated Report

Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%%

Brownlee Subbasin

OR LK 1705020102 05 100576 Love Reservoir Lake/Reservoir E. coli Unassessed
OR_LK 1705020102 05 100577 - Lake/Reservoir E. coli Unassessed
OR LK 1705020103 05 100578 Brownlee Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100579 Clear Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100580 Fish Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020106 05 100581 Crow Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020107 05 100582 Hells Canyon Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020107 05 100583 Oxbow Reservoir Lake/Reservoir E. coli Unassessed
OR SR 1705020101 02 103229 Snake River River and stream E. coli Unassessed
OR SR 1705020102 05 102789 Birch Creek River and stream E. coli Unassessed
OR_SR_1705020106 05 102790 Pine Creek River and stream E. coli 2
OR SR 1705020106 05 102791 Lake Fork Creek River and stream E. coli Unassessed
OR SR 1705020106 05 102792 North Pine Creek River and stream E. coli Unassessed
OR_SR_ 1705020106 05 102793 Pine Creek River and stream E. coli 2
OR SR 1705020106 05 102794 Dry Creek River and stream E. coli Unassessed
OR SR 1705020106 _05 102795 Pine Creek River and stream E. coli Unassessed
OR SR 1705020106 _05 102796 North Pine Creek River and stream E. coli Unassessed
OR SR 1705020107 05 102797 McGraw Creek River and stream E. coli Unassessed
OR SR 1705020107 05 102798 Spring Creek River and stream E. coli Unassessed
OR_WS 170502010101 05 103097 | HUC12 Name: Moores Hollow Watershed Unit (1st through 4th order streams) | E. coli 4A*
OR WS 170502010106 05 103227 | HUC12 Name: Bridge Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010201 05 103226 | HUC12 Name: Road Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010202 05 103098 | HUC12 Name: Upper Birch Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010203 05 103099 | HUC12 Name: Love Reservoir Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010204 05 103100 | HUC12 Name: Lower Birch Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010205 05 103101 | HUC12 Name: Benson Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010206 05 103225 | HUC12 Name: Grouse Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%

OR WS 170502010301 05 103224 | HUC12 Name: Ryan Guilch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010303 05 103223 | HUC12 Name: Morgan Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010304 05 103222 | HUC12 Name: Dennett Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010306 05 103221 | HUC12 Name: Raft Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010307 _05 103220 | HUC12 Name: Jackson Gulch-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010401 05 103219 | HUC12 Name: Cottonwood Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010403 05 103218 | HUC12 Name: Dukes Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010601 05 103102 | HUC12 Name: Headwaters Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010602 05 103103 | HUC12 Name: McMullen Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010603 05 103104 | HUC12 Name: Clear Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010604 05 103105 | HUC12 Name: Deer Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010605 05 103106 | HUC12 Name: East Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010606 05 103107 | HUC12 Name: Fish Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010607 05 103108 | HUC12 Name: Upper North Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010608 05 103109 | HUC12 Name: Lake Fork Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010609 05 103110 | HUC12 Name: Lower North Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010610 05 103111 | HUC12 Name: Sheep Creek-Pine Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010701 05 103228 | HUC12 Name: Oxbow Dam-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010703 05 103217 | HUC12 Name: Herman Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010704 05 103216 | HUC12 Name: McGraw Creek-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502010705 05 103215 | HUC12 Name: Hells Canyon Dam-Snake River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Powder Subbasin

OR_LK 1705020301 05 100588 Phillips Lake Lake/Reservoir E. coli 2
OR LK 1705020303 05 100589 Smith Lake Lake/Reservoir E. coli Unassessed
OR_LK 1705020303 05 100590 o Lake/Reservoir E. coli Unassessed
OR_LK 1705020303 05 100591 o Lake/Reservoir E. coli Unassessed
OR LK 1705020304 05 100592 Rock Creek Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020305 05 100593 Pilcher Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020306 05 100594 Wolf Creek Reservoir Lake/Reservoir E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%)%
OR LK 1705020306 05 100595 Shaw Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020306 05 100596 Jimmy Creek Lake/Reservoir E. coli Unassessed
OR_LK 1705020306 05 100597 Thief Valley Reservoir Lake/Reservoir E. coli 2
OR LK 1705020307 05 100598 Fisk Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020308 05 100599 Balm Creek Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020308 05 100600 Love Reservoir Lake/Reservoir E. coli Unassessed
OR_LK 1705020308 05 100601 o Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100602 Echo Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100603 Lookingglass Lake Lake/Reservoir E. coli Unassessed
OR LK 1705020310 05 100604 Eagle Lake Lake/Reservoir E. coli Unassessed
OR_LK 1705020311 05 100605 Brownlee Reservoir Lake/Reservoir E. coli 2
OR LK 1705020303 02 107258 Highway 203 Pond Lake/Reservoir E. coli Unassessed
OR SR 1705020301 05 102812 Cracker Creek River and stream E. coli Unassessed
OR SR 1705020301 05 102813 McCully Fork River and stream E. coli Unassessed
OR_SR 1705020301 05 102814 Powder River River and stream E. coli 2
OR_SR 1705020302 05 102815 Powder River River and stream Fecal coliform 5
OR_SR_ 1705020302 05 102815 Powder River River and stream E. coli 2
OR_SR_ 1705020303 05 102816 Powder River River and stream E. coli 2
OR_SR 1705020305 05 102817 North Powder River River and stream E. coli 5
OR_SR 1705020304 05 102818 Powder River River and stream E. coli 2
OR_SR 1705020306 05 102819 Powder River River and stream E. coli Unassessed
OR_SR 1705020306 05 102820 Antelope Creek River and stream E. coli Unassessed
OR_SR 1705020306 05 102821 Powder River River and stream E. coli 3
OR_SR 1705020307 05 102822 Big Creek River and stream E. coli Unassessed
OR_SR 1705020307 _05 102823 Big Creek River and stream E. coli Unassessed
OR_SR 1705020307 _05 102824 Beagle Creek River and stream E. coli Unassessed
OR_SR 1705020308 02 102825 Clover Creek River and stream E. coli Unassessed
OR_SR_ 1705020308 05 102826 Powder River River and stream E. coli 2
OR_SR 1705020308 05 102827 Clover Creek River and stream E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR SR 1705020308 05 102828 Goose Creek River and stream E. coli Unassessed
OR_SR 1705020309 05 102829 Powder River River and stream E. coli 5
OR_SR 1705020310 05 102830 Eagle Creek River and stream E. coli 5
OR SR 1705020311 05 102831 Powder River River and stream E. coli Unassessed
OR WS 170502030101 05 103151 | HUC12 Name: Cracker Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030102 05 103152 | HUC12 Name: McCully Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030103 05 103153 | HUC12 Name: Hawley Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030104 05 103154 | HUC12 Name: Clear Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030105 05 103155 | HUC12 Name: Deer Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030106 05 103156 | HUC12 Name: Union Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030201 05 103157 | HUC12 Name: Lake Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030202 05 103158 | HUC12 Name: Stices Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030203 05 103159 | HUC12 Name: Beaver Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030204 05 103160 | HUC12 Name: Elk Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030205 05 103161 | HUC12 Name: Ebell Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030206 05 103162 | HUC12 Name: Sutton Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030207 05 103163 | HUC12 Name: Blue Canyon-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030301 05 103164 | HUC12 Name: Upper Baldock Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030302 05 103165 | HUC12 Name: Lower Baldock Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030303 05 103166 | HUC12 Name: Old Settlers Slough Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030304 05 103167 | HUC12 Name: Estes Slough-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030401 05 103168 | HUC12 Name: Upper Salmon Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030402 05 103169 | HUC12 Name: Lower Salmon Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030403 05 103170 | HUC12 Name: Willow Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030404 05 103171 | HUC12 Name: Rock Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030405 05 103172 | HUC12 Name: Big Muddy Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030406 05 103173 | HUC12 Name: Sand Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030407 05 103174 | HUC12 Name: Warm Springs Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030408 05 103175 | HUC12 Name: Gentry Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR WS 170502030501 05 103176 | HUC12 Name: Upper North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030502 05 103177 | HUC12 Name: Middle North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030503 05 103178 | HUC12 Name: Upper Anthony Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030504 05 103179 | HUC12 Name: Lower Anthony Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030505 05 103180 | HUC12 Name: Lower North Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030601 05 103181 | HUC12 Name: Upper Wolf Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030602 05 103182 | HUC12 Name: Lower Wolf Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030603 05 103183 | HUC12 Name: Jimmy Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030604 05 103184 | HUC12 Name: Antelope Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030605 05 103185 | HUC12 Name: Thief Valley Reservoir-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030606 05 103186 | HUC12 Name: Magpie Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030701 05 103187 | HUC12 Name: Upper Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030702 05 103188 | HUC12 Name: Middle Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030703 05 103189 | HUC12 Name: Beagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030704 05 103190 | HUC12 Name: Lower Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030801 05 103191 | HUC12 Name: Salt Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030802 05 103192 | HUC12 Name: Crews Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030803 05 103193 | HUC12 Name: Tucker Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030804 05 103194 | HUC12 Name: Ruckles Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030805 05 103195 | HUC12 Name: Balm Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030806 05 103196 | HUC12 Name: Clover Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030807 05 103197 | HUC12 Name: Goose Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030808 05 103198 | HUC12 Name: Ritter Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030901 05 103199 | HUC12 Name: Love Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030902 05 103200 | HUC12 Name: Fivemile Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030903 05 103201 | HUC12 Name: Maiden Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030904 05 103202 | HUC12 Name: Hyall Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502030905 05 103203 | HUC12 Name: Chalk Creek-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031001 05 103204 | HUC12 Name: Headwaters Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
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Listing

Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant SaTCaoT

OR WS 170502031002 05 103205 | HUC12 Name: West Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031003 05 103206 | HUC12 Name: Bennett Creek-Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031004 05 103207 | HUC12 Name: East Fork Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031005 05 103208 | HUC12 Name: Paddy Creek-Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031006 05 103209 | HUC12 Name: Little Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031007 05 103210 | HUC12 Name: Lower Eagle Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031101 05 103211 | HUC12 Name: Daly Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031102 05 103212 | HUC12 Name: Immigrant Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502031103 05 103213 | HUC12 Name: Foster Gulch-Powder River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Burnt Subbasin

OR_LK 1705020201 05 100584 Unity Reservoir Lake/Reservoir E. coli 2
OR LK 1705020202 05 100585 Whited Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020202 05 100586 Elms Reservoir Lake/Reservoir E. coli Unassessed
OR LK 1705020203 05 100587 Higains Reservoir Lake/Reservoir E. coli Unassessed
OR SR 1705020201 05 102799 tributary to Trout Creek River and stream E. coli Unassessed
OR SR 1705020201 05 102800 North Fork Burnt River River and stream E. coli Unassessed
OR SR 1705020201 05 102801 Trout Creek River and stream E. coli Unassessed
OR SR 1705020201 05 102802 North Fork Burnt River River and stream E. coli Unassessed
OR_SR 1705020202 05 103265 South Fork Burnt River River and stream E. coli 5
OR SR 1705020202 05 103266 South Fork Burnt River River and stream E. coli Unassessed
OR SR 1705020203 05 103267 Camp Creek River and stream E. coli Unassessed
OR SR 1705020203 05 103268 Camp Creek River and stream E. coli Unassessed
OR_SR 1705020204 05 102803 Burnt River River and stream E. coli 2
OR SR 1705020204 05 102804 Big Creek River and stream E. coli Unassessed
OR_SR 1705020205 05 102805 Burnt River River and stream E. coli 5
OR SR 1705020205 05 102806 Clarks Creek River and stream E. coli Unassessed
OR SR 1705020205 05 102807 Auburn Creek River and stream E. coli Unassessed
OR SR _1705020207_05 102808 Durkee Creek River and stream E. coli Unassessed
OR SR 1705020206 _05 102809 Burnt River River and stream E. coli Unassessed
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Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant C%J%
OR_SR_ 1705020208 05 102810 Burnt River River and stream E. coli 2
OR_SR_1705020208 05 102811 Dixie Creek River and stream E. coli 2
OR WS 170502020101 05 103112 | HUC12 Name: Headwaters North Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020102 05 103113 | HUC12 Name: Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020103 05 103114 | HUC12 Name: Patrick Creek-North Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020104 05 103115 | HUC12 Name: Trout Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020105 05 103116 | HUC12 Name: Petticoat Creek-North Fork Burnt River | Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020106 05 103117 | HUC12 Name: West Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli 2
OR_WS 170502020107 05 103118 | HUC12 Name: Middle Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli 5
OR WS 170502020108 05 103119 | HUC12 Name: Antelope Creek-North Fork Burnt River | Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020201 05 103120 | HUC12 Name: Upper South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020202 05 103121 | HUC12 Name: Middle South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020203 05 103262 | HUC12 Name: Lower South Fork Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020204 05 103122 | HUC12 Name: Job Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020301 05 103123 | HUC12 Name: West Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020302 05 103124 | HUC12 Name: East Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020303 05 103125 | HUC12 Name: Higgins Reservoir-Camp Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020401 05 103126 | HUC12 Name: Pine Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020402 05 103127 | HUC12 Name: Rock Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020403 05 103128 | HUC12 Name: Upper Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020404 05 103129 | HUC12 Name: Lower Big Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020405 05 103130 | HUC12 Name: Independence Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020501 05 103131 | HUC12 Name: Mill Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020502 05 103132 | HUC12 Name: Clarks Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020503 05 103133 | HUC12 Name: Auburn Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020601 05 103134 | HUC12 Name: Dark Canyon-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020602 05 103135 | HUC12 Name: Cave Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020603 05 103136 | HUC12 Name: Powell Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR WS 170502020701 05 103137 | HUC12 Name: Lawrence Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Oregon Department of Environmental Quality 43



Assessment Unit Assessment Unit Name Assessment Unit Type Pollutant Cﬁ
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OR_WS 170502020702 05 103138 | HUC12 Name: Upper Alder Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020703 05 103139 | HUC12 Name: Lower Alder Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020704 05 103140 | HUC12 Name: Durkee Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020705 05 103141 | HUC12 Name: Pritchard Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020801 05 103142 | HUC12 Name: Manning Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020802 05 103143 | HUC12 Name: Swayze Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020803 05 103144 | HUC12 Name: Shirttail Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020804 05 103145 | HUC12 Name: Sisley Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020805 05 103146 | HUC12 Name: North Fork Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020806 05 103147 | HUC12 Name: South Fork Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020807 05 103148 | HUC12 Name: Dixie Creek Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020808 05 103149 | HUC12 Name: Jett Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
OR_WS 170502020809 05 103150 | HUC12 Name: Durbin Creek-Burnt River Watershed Unit (1st through 4th order streams) | E. coli Unassessed
Note: ‘Listed as Category 4A under the Malheur Basin TMDL. It will be reassigned to the Powder River Basin Bacteria TMDL.
bod . ALLE - Polutan | Listing
t Coleceops
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4.- Water Quahty-guality dBata
ekvaluation and aAnalyses

4.1 Analysis Overviewoverview

An overview of the analyses undertaken is presented in Figure 4-15 and detailed information is
presented in sections that follow in the order of flow noted in the schematic.

Figure 15: Powder River Basin E—coHlE. coli analysis overview

DEQ and the EPA used the-data collected as-partofthe DEQ-ambientmonitoring-network-and
from a specialized DEQ TMDL monitoring project conducted from 2007-2013s data-collected by
DEO-from-seurces-described-below-to develop load duration curves for stream reaches in the
basin. The load duration curves were used to previde-irformation-en-currentcalculate bacteriak:
eoliE. coli loads and loading capacities withinthe-basinfor the stream reaches,ferDEQ-to
develop-the TMDBL; assign allocations between point and nonpoint sources, and determine-the
neededidentify potential management approaches (EPA 2019).

4.2 Desecription-of- waterwayreachesStream reaches
analyzed-evaluated

EPA Region 10 and DEQ worked together to develop load duration curves for fiverand-stream
reaches with paired E. coli concentrations and flow data (EPA 2019). E. coli concentration data
were collected as part of a TMDL specific study conducted from 2007-2013£EPA 2019} (DEQ
2013). Reaches for the project originally corresponded to a previous stream segments listed by
EPA -in integrated reports (2010 and 2012). The reaches now cover assessment units

descrlbed in the 2022 Inteqrated Report (Figure 4—2143—9 DEQ 2022). —DEQ—d#eetly

In the Brownlee Subbasin, one load duration curve was developed that applies to the streams in
the subbasin. The specific area with the associated downstream monitoring station was:

e Confluence of Brownlee Subbasin streams with Snake River.

Oregon Department of Environmental Quality 46



0 36382-ORDEQ: Pine Creek at Hwy 71 (Figure 25).

In the Powder Subbasin, Fhe-PewderRiveris-also-a-tributary-to-Shnake River{Figure-3-2)1t
joins-Snake-Rivernorth-of Burnt River—Threelload duration curves have-beenwere developed

for three pe+ntsreaches ateng—on Powder Rrver one reach on anle Creek and two reaches of
the .

Rwer—feHhrs—pre,teet—are—Eagte—Greele&nd—North Powder River (EPA 2019) The specrfrc reaches
with the assocrated downstream monltorlnq statlons include: Eagte—ereelﬂs—hsted—as—rmpalred

e Powder River upstream of Philips Reservoir.

0 34250-ORDEQ: Powder River above Phillips Reservoir Dam PewderRiver{RM
130)—above Phillips-Reservoir (34250-0RBEQ-Figure 5:4:4a106).
e Powder River from Phillips Reservoir to Baker City.
0 11490-ORDEQ: Powder River at Hwy 7 (in Baker City) PewderRiver—atBaker
City-OR(11490-ORDEQ:-Figure 5-:-1al7).
+—North Powder River from USFS Boundary to Miller Rd.PewderRiver{(RM-22}—near

o 36192-ORDEQ: North Powder River at Miller Rd. Bridge erth-RPowder River—
terseetopwith-MillerReoad 26402 0R0DEC- 512
e North Powder River from Miller Road to Confluence with Powder River.
0 36191-ORDEQ: North Powder River at Hwy 30 Bridge Nerth-RowderRiver—

intersection-with-Hwy 30(36191-ORBEQ:-Figure 195:4.2).
11857-ORDEQ205-13Eagle Creek from New Bridge to Brownlee Reservoir.
0 36193-ORDEQ: Eagle Creek at Snake River Rd (36193-ORBEQ:-Figure
215:13).
e Powder River from Baker City to the confluence with Snake River.
0 11857-ORDEQ: Powder River at Snake River Rd. (Richland) (Figure 20).

In the Burnt Subbasrn As—shewn—m—FrgureAQ—me—BamLRn%s—&mbutarHe%qake-Rn%u—rs

l:ake—'lihree—load duratlon curves have—beenwere developed for pe+nts—three reaches anng

Burnt River—which-is-listed-as-impaired-from-RM-0-te-45-1. Although AUs in the Segments-of
Middle Fork BumtRiver{RM-0-to-11)and-and South Fork Burnt Rivers {(RM-0-to-11.5)are-alse
listed-as-impairedhave been listed as impaired on the 2022 Integrated Report based on E. coli

concentration data, paired concentratron and flow data were not available to develop load

duration curves.- A
data-The specific Burnt Subbasrn reaches wrth the assocrated downstream monltorlnq stations

include:

e Burnt River upstream of Unity Reservoir Dam.
0 36195-ORDEQ: Burnt River at Unity Reservoir Dam (Figure 5-3-422).
e Burnt River from Unity Reservoir to Clarks Creek Rd.

Oregon Department of Environmental Quality 47



0 34256-ORDEQ: Burnt River at Clarks Cr. Bridge (Figure 5-3-423).
e Burnt River from Clarks Creek Rd to confluence with Snake River.BuratRiver(RM-0)—

confluence-with-the-Snake-River—Huntington-OR
0 11494-ORDEQ: Burnt River at Snake River Rd (Huntington) (Figure 5:3-424).
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4.3 Data

Monitoring stations where-for bacteriaE—€oliE. coli data collected in the
2007-2013 TMDL study (DEQ 2013) and streamflow gages paired with E. coli data were

collected-and-the-associated-flow-monitoring-stations-are presented in Tables 4-3a-4-3b-and
4.-3¢6-8. In general, monitoring stations were located at publicly-aceessiblepublicly accessible

points of entry. DEQ data eellection-collected data according to protocols outlined infellewed-the

protocols-documented-in the Sampling and Analysis Plan governing Oregon’s Ambient
Monitoring program (DEQ 2016) and the Powder/Burnt Quallty Assurance Prolect Plan and

amendments (DEQ 26067-2013). .
&FG—&V&H&HG—GH—DEQ—SANGIQSH&G—DG&%ISDGSCHDUOHS of—belew—aleeu{ the baeteﬂal%eehE CO|I
and flow data are excerpted-directhyadapted from EPA’s technical memorandum (EPA 2019)
and appear below:-

BacteriaE—colE. coli Data:
The source of E—eoliE. coli data came entering-from DEQ Waterwater Quality-quality
Menitering-monitoring Statiens-stations and consisted of:
e Data collected 2007 to 2013 (startof FMDBL-menitering)-andlaterDEQ TMDL Project).
e Analytical methods, detailed in DEQ (2013), included:
0 9223 B: Enzyme substrate assay for measuring total coliforms and E. coli (ONPG-
MUG test or CPRG-MUG test)
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0 Coliform/E. coli Enzyme substrate test; ONPG-MUG test (COLILERT)
e Data were analyzed by the DEQ Laboratory and Environmental Assessment Division or the
Oregon Public Health Laboratory.
e Only data graded as “A” (approved QAPP) or “B” (minimum data acceptance criteria met)
were used for the analysis (see DEQ (2013) and DEQ (2016) for details):
o0 915 of 933 samples (98%) graded as “A”; 18 of 933 graded as “B” (all from April 8-

10, 2008).
o Data collected-are reported as Most Probable Number in-(MPN-{meost-prebable-number) per

100 mL. OAR 340-041-0009(1)(a)Oregon's- Water Quality Standards-{(WOQS)- define the
baeteriaE—eoliE. coli criteria in terms of organisms/-per-100 mL. Because MPN represents a

probablllstlc estimate for number of organisms, comparlnq sampled data to the criteria is

Measured Stream Flow DataFlew:
Sources of flow monitoring data in the Powder River Basin include:

o0 Idaho Power (2023)

o Oregon Water Resources Department (2023)

0 U:S: Bureau of Reclamation (2023)

¢ All available data from January 1, 1990 thru Sept 30, 2017 was-were used.

0 Nete-An exception to this was for the flow gage for Burnt River at Huntington
(13275000). The record from 1990 to 2000 had several long periods of zero flow,
and it was difficult to discern if this was meant to be marked as ‘no measurement’ or
if it truly was zero for those periods. Thus, only data from the year 2000 and onward
was-were used for the load duration curve developed using data from this gage.

0 The period of record for each gage consisted of at least 10 years of data; thus, the
flow data used to develop the load duration curves sufficiently sheuld-captured
interannual the-variability present for each location.

e Flow units are the stream daily average discharge in efscubic feet per second (cfs).
e Period of record for each US Bureau of Reclamation gage:

0 BurntRiverbelow Unity Dam-{UNYY)—1/1/1990 —9/30/2017Powder River above
Phillips Reservoir (PRHO): January 1, 1990-September 30, 2017

o__Powder River at Baker City (PWDQ): January 1, 1990-September 30, 2017

0__Powder River near Richland (PRRO): January 1, 1990-August 29, 2017

0__Burnt River below Unity Dam (UNY): January 1, 1990-September 30, 2017

e Period of record for each Idaho Power Company gage:

0 __Pine Creek near Oxbow (13290190): January 1, 1990-September 30, 2017

0__Burnt River above Clarks Creek (13274020): March 14, 2007-September 30, 2017

0__Burnt River at Huntington (13275000): October 2, 2000-September 30, 2017

e Period of record for each Oregon Water Resources Division gage:

e eer b Heniinclen L o0y E000 . A0/ D000 000007
o Eagle Creek near Richland (13288300): —4/46/April 16, 1999-—September 30,
20179/30/2017

e—North Powder River at Miller Road (13282550): —May 22, 5/22/1999-—September
30 20179!39!—2944

Oregon Department of Environmental Quality 50



0 PowderRiveratBaker City (PWDOY:—-1/1/1090- — 9/30/2017

AssumptionsMethod Considerations

o [rrigationtrrigatien diversions_and return flows were not directly factored into flow duration
intervals or load duration curve calculations.

«—For censored data the value foIIowmq the quallfler (<or>) was Whereqeresent—esttmated

usedmeateulahens-l;ep#—thenember—valuewa&used in calculatlons
¢ Duplicate samples were celectedforsome-of-the bacteriaE—coli-dataperiodically collected

as a quality assurance field check. To eliminate samples taken on the same date, one value
was randomly selected to be eliminated. ia-seme-cases; This procedure did not result in
excluding measurements that -thisrandom-selection-may-have-eliminated-indicated
exceedances of the water quality criteria.

o Some-days-did-nothave-any-fOccasionally, daily flows were not reported.lewreported,so
When this occurred, those dates were removed thesei—tewdatawe.te%meved—from
calculations;

e The IheNetthPowder—Rwe#at_Hwy%&mmomtormg statlon for 36}91—QRDEQ—(North
Powder River at Hwy 30 (36191-ORDEQ) is approximately 6-six miles downstream of the
North Powder River at Miller Road flow gage (13282550) that was;-which-was used for that
the calculation of the load duration curve.

e One-The flow gage for the {£3282550,-North Powder River at Miller Road flow gage (OWRD
£13282550)N-—PowderRiver@-MillerRd.)-, presented-a-sharp-drop-offnearing-recorded a
zero flow between the 99-100™" percentile. Fhepointisn’tcaptured-on-the load-duration-chart
because-itis-way-below-the-next-lowest point—Because-of thisConsequently, the 100"
percentile was excluded from the calculation of the TMDL loading capacity for the low flow
interval on the load duration curve. When the 100" percentile was included in the
calculations, the resulting leg-geometric mean was skewed disproportionalhy-lower. Load
reductions would have been required_although;-even-though the-menitered-valuesE. coli
concentration samples never exceeded the loading capacity en-the-particular-day-they-were
eollectedfor days with recorded flow. With the 100" percentile included, the loading capacity
(as a leg-geometric mean ofin the flow interval) weuld-be-was 2.79E09 -bithen-organisms/
per-day and; requiring-required a 64% reduction. With the 100" percentile excluded, the
Ioadlng capacity Weutd—bewas 12.54E09 Mmorgamsms/—pepday and —reqwremg zere-0%

Table 6: Paired DEQ water quality monitoring stations, flow gages, and load duration curve reach
description in the Brownlee Subbasin (4" Fleld HUC 17050201) (IPC = Idaho Power

DEQ monitoring DEQ monitoring Flow gage Flow gage Load duration curve
station station description 9ag description reach description
13290190 Pine Cr. near Brownlee Subbasin
36382-ORDEQ Pine Creek at Hwy 71 Oxbow (mouth) | streams confluence
(IPC) . )
with Snake River
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DEQ monitoring
station

DEQ monitoring
station description

Flow gage

Flow gage
description

Load duration curve
reach description

Table 7: Paired DEQ water quality monitoring stations, flow gages, and load duration curve reach
description in the Powder Subbasin (4th Field HUC 17050203) (USBR = U.S. Bureau of

Reclamation; IPC = Idaho Power Compan

y; OWRD = Oregon Water Resources Division)

(Richland)

DEQ monitoring DEQ monitoring Flow 0age Flow gage Load duration curve
station station description 9a9 description reach description
Powder River above PRHO Powder River Powder River upstream
34250-ORDEQ Phillips Reservoir above Phillips of Philips Reservoir
(USBR) .
Dam Reservoir
Powder River at Hwy . Powder River from
11490-ORDEQ 7 (in Baker City) PWDO Powder R|ver @ Phillips Reservoir to
(USBR) Baker City .
Baker City
| | |
North Powder River 13282550 North Powder R. | North Powder River
36192-ORDEQ at Miller Rd. Bridge @ Miller Rd. from USFS Boundary to
(OWRD) Miller Rd
North Powder River North Powder R. | North Powder River
i at Hwy 30 Bridge 13282550 @ Miller Rd. from Miller Road to
36191-ORDEQ (OWRD) Confluence with
Powder River
Eagle Creek at 13288300 Eagle Cr. near Eagle Creek from New
36193-ORDEQ Snake River Rd Richland Bridge to Brownlee
(IPC) :
(mouth) Reservoir
Powder River at Powder River at Powder River from
Snake River Rd. PRRO : Baker City to
11857-ORDEQ (Richland) (USBR) Snake River Rd confluence with Snake

River
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Table 8: Paired DEQ water quality monitoring stations, flow gages, and load duration curve reach
description in the Burnt Subbasin (4th Field HUC 17050202) (USBR = U.S. Bureau of Reclamation;
IPC = Idaho Power Company)

Water DEQ monitoring Flow gage Load duration curve
QualityDEQ station description description reach description
V= Flow
monitoring gegage
Stationstation
Burnt River at Unity UNY Burnt R. below Burnt River upstream of
36195:ORDE Reservoir Dam (USBR) Unity Dam Unity Reservoir Dam
BurntRiverat
Unity Reservoir ;
DamB a below-Unity
Unity Bam
Burnt River at Clarks Burnt River Burnt River from Unity
i Cr. Bridge 13274020 above Clarks Cr. | Reservoir to Clarks
34256-ORDE (IPC) near Bridgeport, | Creek Rd
OR
BurntRiver
above
Burnt River-@ ClarksCr-
Clark CrRoad Near
Bridgeport;
OR: RMA45
Burnt River at Snake 13275000 Burnt River @ Burnt River from Clarks
11494-ORDEQ River Rd (Huntington) Huntington Creek Rd to confluence
(IPC) . -
(mouth) with Snake River
Burpt River
Burnt River-@ @
. Huntington
9 (mouth); RM
0
36197 ho-now
gage
36196 o He
gage
Notes: USBR =US Bureau
of Reclamation1RPC =
ldaho-Power Company
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4thField HUC | 17050203 13288300 (1PC)
JEET) 1171600447463
RiverMiles 0t021.1
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4.4 Flow Categeriescategories

DEQ uses the flow categories descrlbedwrameﬁeppesemed in Table 4-49 to be consistent in
all TMDLs beginning in 2022-2
thepublic. The exceedance probability numeric ranges descrlbe flow duratlon mtervals and are
con3|stent with g#eapmgsrﬂow cateqorles in EPA s Load Duratlon Curve Gwdance Fef-e#ed—te
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crosswalks DEQ S and EPA flow cateqones and mcludes numeric and narratlve descnptlons of

the cateqories. melddesrareelumnﬂf_ﬂeweategenes EFlArused—m4he—Pewdef—Rwer—Basm

Table 9: Flow Categories based on flow duration intervals

DEQ Flow
Category

EPA Flow
Category

Exceedance
Probability

Hydrologic Description

Low

Low

90%-100%

Watershed soils dry, may be drought conditions, storage
empty, channel levels near or below lowest (7Q10) flow,
long dry and warm periods between weather events,
entirely groundwater return flow as source to stream flow

Medium-
Low

Dry

60%-90%

Watershed soils much below saturated, storage empty,

channels much less than bank-full, extended dry periods
between weather events, some shallow subsurface, but
mainly groundwater return flow as source to stream flow

Medium

Typical

40%-60%

watershed-Watershed soils partially saturated, storage
almost empty, channels less than bank-full, typical size
storms or snow melt events, surface, shallow subsurface
and groundwater return flow as source to stream flow

Medium-
High

Transitional

100%-40%

watershed-Watershed soils partially saturated, storage
partially full, channels near bank-full, moderate size
storms or snow melt events, mainly surface or shallow
subsurface flow as source to stream flow

High

High

0%-10%

watershed-Watershed soils completely saturated, storage
near capacity, channels at or near flood stages, large
storms or snow melt events, mainly surface or shallow
subsurface flow as source to stream flow
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4.5 BacteriaE. coli load duration curves

4.5.1 Calculation of load duration curves

DEQ excerpted-adapted the EPA's-explanation-description of methods used foref-how

calculating load duration curves were-caleulated-directhr-from the EPA *s-technical
memorandum (EPA 2019). Load duration curves for the Powder River Basin are presented

below as Figures 4-5:2a16 through 4-5-3j25.

All load duration curves were calculated using Microsoft™ Excel. The analysis steps_included:
todoco e letoc Dolowo

e Calculation ofe the flow for at-each flow percentile. This was done by using the
PERCENTILE function in Excel for the entire flow period of record to calculate the flow at
each percentile interval. The intervals are 0, 1, 5, 10 ... [eentirue-everyincrements of 5] ...
95, 99, 100.

e Calculate the acceptable load for each flow percentile interval. Combining these intervals
produced Fhis-becemes-the load duration curve. The equation for calculating the load iswas:

(3) LOAD = (86,400*28,316.85*FLOW [cfs] * CRITERION [org/100 mL])/100

»—Two water quality criteria, from Oregon’s Administrative Rule 340-041-0009, are-were used
to develop twe-individual curves for:

0 90-day geometric mean criterion of 126 organisms/100 mL.
e—Single sample criterion of 406 organisms/100 mL.
0

e The load duration curves were divided into the five flow categories (Table 9):
0__High Flows (0™-10™ percentile).

Medium-High Flows (10"-40" percentile).

Medium Flows (40™"-60™ percentile).

Medium-Low Flows (60™"-90" percentile).

Low Flows (90"-100" percentile).

o For each measured datapeintE. coli concentration, ealeuwlate-the-an observed load was

calculate using —Fhis-is-dene-by-using the measured daily flow ferthe-daywhen the
bacteriaE—eolE. coli sample was collected. The equation for calculating the load is:
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(4) LOAD = (86,400%28,316.85*FLOW [cfs] * BACFERIAE-COLIE. COLI CONC.
[organisms/100 mL])/100

e Measured E. coli loads were displayed by seasonal category describing differences in
hydrology, climate, and management:
0 Late spring through early fall (May-October).
o Late fall through early spring (November-April).

Measured bacteriaE—coliE. coli loads are shewn-displayed by seasonal category describing
differences in hydrology, climate, and management:in-two-ways:

Late spring through early fall (By-seasen:

Sodnehe—en

Summer-Jun—Aug)

ol leos—plon

Vlmeosooe—=ohy

Bymticotioncoocon:
trrigation-(May—0OefMay-October)
Late fall through early spring Nen-irrigation-(November—-AprilApr)

e Calculated TMDL components:
o TMDL load capacity (to meet the 126 organisms/100 mL geometric mean
criterion) = geometric mean of each flow group.
0 RC = 0% of the load capacity.
0 _MOS = 10% of the load capacity.
o WLA:

o MS4 stormwater from the Oregon Department of Transportation:
1% of the load capacity (see Section 6.1).

e Effluent from NPDES Wastewater Treatment Plants: geometric
mean criterion (126 organisms/100 mL) times the permitted
effluent volume to produce a calculation in terms of
organisms/day.

o LA=TMDL-RC-MOS-WLA

e Calculatede the percent reductions:
o For the leg-geometric mean criterion, 126 org-anism/100 mL:
Calculated the leg-geometric mean of the measured load of each flow group

(—I:eg—Mean—ef—@bseweel—Da%a—)for each seasonal cateqorv Ihen—sub#aet—the

the—l:eael—AHeeaHen—m—mls—ease—The percent reductlon iswss. calculated as the
reduction needed from the Leg-Mean-ef Observed-Datageometric mean of

observed data to meet the Load-AllecationLA. Specifically, the calculation was:
Percent Reduction = (Measured Load - Load Capacity) / (Measured Load) * 100.

o For the single sample criterion, 406 org-fanism/100 mL:
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Calculated the acceptable load for the day with the highest measured value in
each flow group;-by using the flow measured on that day. The percent reduction
wais calculated as the reduction needed from the highest measured value to
meet the acceptable load for that day.
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Figure 16: E—eolE. coli load duration curve for Confluence of Brownlee Subbasin streams with
Snake River

Figure 17: E—eelE. coli load duration curve for the Powder River upstream of Phillips Reservoir
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Figure 18: E—eoliE. coli load duration curve for the Powder River from Phillips Reservoir to Baker
City
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Figure 19: E—eolE. coli load duration curve for the North Powder River from USFS Boundary to
Miller Rd.
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Figure 20: E—eohlE. coli load duration curve for the North Powder River from Miller Rd. to
confluence with Powder River
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Figure 21: E—eoliE. coli load duration curve for Eagle Creek from New Bridge to Brownlee
Reservoir
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Figure 22: E—eolE. coli load duration curve for the Powder River from Fhief-\alley-Reservoirto
nearRichlandBaker City to confluence with Snake River
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Figure 23: E—ecoliE. coli load duration curve for the Burnt River atupstream of Unity Reservoir Dam
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Figure 24: E—eoliE. coli load duration curve for the Burnt River from Unity Reservoir to Clarks
Creek Rd.
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Figure 25: E—ecoliE. coli load duration curve for the Burnt River from Clarks Creek Rd. to Snake
RivernearHuntingtenconfluence with Snake River
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4.5.2 Load duration curves-caleulated-outputs
DEQ used the -evaluated—the—eutputs—andload duratlon curves ealeutated—by—EFlA—and—seteeted

leeattens#epresentmg—the—range—et—ﬂet%descrlbed in Sectlon 4.5. l to determlne the percent

reductions needed to meet loading capacity for both geometric mean and single sample criteria
and allocate the loading capacity into LA, WLAs, and a MOS (RC was 0) for all flow categories

in each of the 10 named stream reaches during-irigation-seasen-and-non-irrigation-seasenfor

the November-April and May-October seasonal periods (Section 4.5.1). Dividing the analysis
between these two watermanagement-based-periods provides insight-information ente-on
potential E. coli the-sources and transpert-surface water delivery mechanisms-ferE—eeli-to
receiving-waters. Load duration curves were calculated for reaches where percent reductions
couId be calculated for both qeometrlc mean and smqle sample crlterla for at Ieast three of the

DEQ used-the-approach-to-applyset the excess load reduction required for achieving water

quality standards to the maximum percent reduction needed to meet either geometric mean or
single sample criteria within individual flow categories and seasons to all criteria, flow
categories, and seasons for each of the 10 stream reaches. Using this approach ensures that
both criteria will be met during all flow conditions and across seasons. -This approach is
appropriate-because-of the potential-for-disconnect-can also help identify sources and practices
that lead to disconnect between when-and-wherethe input of fecal bacteria_ to are-deposited-on
the-landscapes in-mandre-and the-flow mechanisms-processes that can mobilize respensible-for

deliveringfecal-bacterait to surface waters-(runoff-and-irrigationpractices).

Eeeoobloreo e e o Dl e s cnbennes oo e il Taples A bbb
4.5:2nn10-49 are-excerpted-directly-from-ERA's technicalmemerandumdisplay the load duration
curve calculations and the aIIocatlons for E coI| in the Powder River Basin (EPA, 2019). reach
ihg—The petentiaHoad
aIIocatlons p#eseMed—are—ﬂqe-dete#mmeMeadqueapaeaneededlnclude the MOS, RC, WLASs
(point sources), and LAs (nonpoint source) needed to meet -te-meet-thatthe applicable
leaeten&l%eehE C0|I cntenon—mmuse*phe%e&leubﬁ%@e#ma#gm%ate%@ep%ﬁ&e&leutated
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The percent reduction represents the amount of the current load that needs to be reduced for
the applicable watergquality-standardcriteria for E—celE. coli to be met. Tables 4-5-26650 and
4.5 2pp51 summarize measured loads, load capacities, and—where-applicable; percent

reductions needed to meet load capacities for all flow eategeries-and irigationinen-irrigation
seasonal categoriess. Table 4-5-:2gg52 summarizes the maximum percent reductions across all

flow categeries-and seasensseason categories. These maximum percent reductions apply

across all flow categories and seasons as-alayerofinsurance-thatwaterquality-standards-to

ensure that criteria are met.

DEQ-presents{Final allocations for each of the 10 stream reaches can be found in Tables 910-
1341k~ in the TMDL document. For allocations by stream reach and flow category (inclusive of
both November-April and May-Octobernen-irrigation-and-irrigation-seasen), DEQ calculated
loading capacities using the geometric mean criterion for E—eeliE. coli (126 organisms/100 mL).
Using this allocation approach ensures that both single sample and geometric mean criteria for
E-—¢oliE. coli will be met. Maximum percent reductions needed based on geometric mean or
single sample criteria across flow categories and seasons provide an additional margin-of
safetyMOS to ensure that E—eekE. coli criteria are met with pollution reduction activities.
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Mediurm-
mﬁ%| N¢A|_44)15-h99|_ 4. 15E+09
A ] il :
%WWI%I 1.31E+10
%( m|m|_ 4-31E+09
. — NA | ol o
WW 4-58E+09 | N/A | 3.48E+08 | 1-31E+08
%ﬁm\ 4.07E+11 | N/A | 3.09E+10 | TA7E+10
%WT o|_ N¢A|_ 0|_ 0
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3.22E+12 | 1.24E+12 |
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“aaseriz|  eo7Erii| 226Erii ]
0] 0] 0|

2.—18%_!44| 6.97E+10 | 226E+10 |
Ee‘%'ﬂLqQA,“4'\%;-49”;3_| 6-21E+12| 202E+42 |
0 | 0|_ 0 |
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2 35E+10 | 3.47E+09 | 2.04E+09 | 2.61E+09 |
Percent Reduction =
9 9 0 9
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Table 10: Load duration curve calculations (organism/day) for Confluence of Brownlee Subbasin

streams with Snake River (36382-ORDEQ) - geometric mean criteria from May to October
High | Medium-High | Medium | Medium-Low | Low
L oad Capacity (geometric mean of load capacity in each flow group)
8.26E+12 | 1.81E+12 | 5.41E+11 | 2.06E+11 | 8.02E+10
MOS (10% of load capacity)
8.26E+11 1.81E+11 | 5.41E+10 | 2.06E+10 | 8.02E+09
RC (0% of load capacity)
0 | 0 |0 | 0 | 0
WLA
8.26E+10 | 1.81E+10 | 5.41E+09 | 2.06E+09 | 8.02E+08
LA

[ 7.36E+12 | 1.61E+12 | 4.82E+11 | 1.83E+11 | 7.13E+10
Measured load (geometric mean of observed values in each flow group)
5.65E+12 | 1.40E+12 | N/A | 5.53E+09 | 1.20E+10
Percent reduction
Q I LN/A 10 10

Table 11: Load duration curve calculations (organism/day) for Confluence of Brownlee Subbasin

streams with Snake River (36382-ORDEQ) - geometric mean criteria from November to April

High | Medium-High | Medium | Medium-Low | Low
Load capacity (geometric mean of load capacity in each flow group)

8.26E+12 | 1.81E+12 5.41E+11 | 2.06E+11 | 8.02E+10
MOS (10% of load capacity)

8.26E+11 1.81E+11 | 5.41E+10 | 2.06E+10 | 8.02E+09
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

8.26E+10 | 1.81E+10 | 5.41E+09 | 2.06E+09 | 8.02E+08
LA

7.36E+12 1.61E+12 4.82E+11 1.83E+11 7.13E+10
Measured load (geometric mean of observed values in each flow group)
5.07E+12 | 1.25E+11 | 2.04E+10 | 1.73E+10 | N/A
Percent reduction

0 L0 L0 |0 | N/A
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Table 12: Load duration curve calculations (organism/day) for Confluence of Brownlee Subbasin

streams with Snake River (36382-OR
— _________

DEQ) - single sa

mple criteria from May to October

High | Medium-High Medium Medium-Low | Low
Measured load (highest value)

1.17E+13 | 2.65E+12 | N/A | 5.53E+09 | 2.53E+10
Flow (cfs on day with highest measured value)

1310 | 692 | N/A | 38 | 27

Load capacity (on day with highest measured value)

1.30E+13 | 6.87E+12 | N/A | 3.74E+11 | 2.71E+11
MOS (10% of load capacity)

1.30E+12 6.87E+11 | N/A | 3.74E+10 | 2.71E+10
RC (0% of load capacity)

0 |0 | N/A |0 |0

WLA

1.30E+11 | 6.87E+10 | N/A | 3.74E+09 | 2.71E+09
LA

1.16E+13 | 6.12E+12 | NIA | 3.33E+11 | 2.41E+11
Percent reduction

0 L0 | N/A L0 |0

Table 13: Load duration curve calculations (organism/day) for Confluence of Brownlee Subbasin

streams with Snake River (36382-ORDEQ) - single sample criteria from November to April

High | Medium-High | Medium | Medium-Low | Low
Measured load (highest value)

6.18E+12 | 9.79E+11 | 4.52E+10 | 8.95E+10 | N/A
Flow (cfs on day with highest measured value)

2190 | 702 | 228 | 98 | N/A
| Load capacity (on day with highest measured value)

2.18E+13 | 6.97E+12 | 2.26E+12 | 9.74E+11 | N/A
MOS (10% of load capacity)

2.18E+12 | 6.97E+11 | 2.26E+11 | 9.74E+10 | NJA

RC (0% of load capacity)

0 |0 |0 [0 | N/A
WLA

2.18E+11 | 6.97E+10 | 2.26E+10 | 9.74E+09 | N/JA

LA

[ 1.94E+13 | 6.21E+12 | 2.02E+12 | 8.67E+11 | N/A
Percent reduction

0 L0 10 L0 | N/A
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Table 14: Load duration curve calculation for the Powder River above Phillips Reservoir (34250-

ORDEQ) - geometr'c mean criteria from May to October
High Medium-High | Medium Ir_Medium-Low | Low

| Load capacity (geometric mean of load capacity in each flow group)
1.53E+12 | 2.64E+11 5.86E+10 | 1.98E+10 | 2.38E+09
MOS (10% of load capacity)
1.53E+11 2.64E+10 | 5.86E+09 | 1.98E+09 | 2.38E+08
RC (0% of load capacity)
0 |0 [0 | 0 | 0
WLA
1.53E+10 | 2.64E+09 | 5.86E+08 | 1.98E+08 | 2.38E+07
LA
1.36E+12 | 2.35E+11 | 5.22E+10 | 1L.76E+10 | 2.12E+09
Measured load (geometric mean of observed values in each flow group)
N/A | 9.86E+10 | N/A | 6.44E+08 | 2.86E+08
Percent reduction
N/A |0 A 10 10

Table 15: Load duration curve calculations (organism/day) for the Powder River above Phillips

Reservoir (34250-ORDEQ) - geometric mean criteria from November to April

High | Medium-High | Medium | Medium-Low | Low

| Load capacity (geometric mean of load capacity in each flow group)

1.53E+12 | 2.64E+11 5.86E+10 | 1.98E+10 | 2.38E+09
MOS (10% of load capacity)

1.53E+11 2.64E+10 | 5.86E+09 | 1.98E+09 | 2.38E+08
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

1.53E+10 | 2.64E+09 | 5.86E+08 | 1.98E+08 | 2.38E+07
LA

1.36E+12 | 2.35E+11 | 5.22E+10 | 1.76E+10 | 2.12E+09
Measured load (geometric mean of observed values in each flow group)

N/A | 9.05E+09 | N/A | 4.76E+08 | N/A
Percent reduction

N/A |0 [ N/A | 0 | 0
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Table 16: Load duration curve calculations (organism/day) for the Powder River above Phillips

Reservoir (34250-ORDE92 - single sam@le criteria from May to October
____________ .

Medium-

High Medium-High Medium Low Low
Measured load (highest value)

N/A | 1.18E+11 | N/A | 1.97E+09 [ 4.15E+09
Flow (cfs on day with highest measured value)

N/A \ 46 \ N/A | 4 | 1

Load capacity (on day with highest measured value)

N/A | 4.58E+11 | N/A | 3.48E+10 | 1.31E+10
MOS (10% of load capacity)

N/A | 4.58E+10 | NIA | 3.48E+09 | 1.31E+09
RC (0% of load capacity)

N/A | 0 | N/A [0 I

WLA

N/A | 4.58E+09 | N/A | 3.48E+08 | 1.31E+08
| LA

N/A | 4.07E+11 | NIA | 3.09E+10 [ 1.17E+10
Percent reduction

N/A 10 LN/A L0 L0

Table 17: Load duration curve calculations (organism/day) for the Powder River above Phillips

Reservoir (34250-ORDEQ) - single sample criteria from November to April

Medium-
High Medium-High Medium Low Low
Measured load (highest value)
N/A | 4.14E+10 | N/A | 4.76E+08 | N/A
Flow (cfs on day with highest measured value)
N/A | 130 | NiA E | DA
| Load capacity (on day with highest measured value)
N/A | 1.29E+12 | N/A | 3.07E+10 | N/A
MOS (10% of load capacity)
N/A | 1.29E+11 | N/A | 3.07E+09 [ N/A
RC (0% of load capacity)
N/A | 0 | N/A I | N/A
WLA
N/A | 1.29E+10 | NIA | 3.07E+08 | N/A
[ LA
N/A | L15E+12 | NIA | 2.73E+10 [ N/A
Percent reduction
N/A 10 | N/A L0 | N/A
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Table 18: Load duration curve calculations (organism/day) for the Powder River at Baker City

11490-ORDEQ) - geometric mean criteria from May to October
High Medium-High | Medium | Medium-Low | Low

Load capacity (geometric mean of

oad capacity in each flow group)

1.31E+12 | 4.66E+11 1.64E+11 | 6.37E+10 | 3.02E+10
MOS (10% of load capacity)

1.31E+11 4.66E+10 | 1.64E+10 | 6.37E+09 | 3.02E+09
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

1.31E+10 | 4.66E+09 | 1.64E+09 | 6.37E+08 | 3.02E+08
LA

1.17E+12 | 4.15E+11 | 1.46E+11 | 5.67E+10 | 2.68E+10
Measured load (geometric mean of observed values in each flow group)
1.44E+12 | 3.43E+11 | 1.10E+11 | 7.22E+10 | 2.30E+10
Percent reduction

9% [0% [0% [ 12% [ 0%

Table 19: Load duration curve calculations (organism/day) for the Powder River at Baker City

mber to Agril

11490-ORDEQ) - geometric mean criteria from Nove
High Medium-High | Medium Medium-Low | Low

Load capacity (geometric mean of

oad capacity in each flow group)

1.31E+12 | 4.66E+11 1.64E+11 | 6.37E+10 | 3.02E+10
MOS (10% of load capacity)

1.31E+11 4.66E+10 | 1.64E+10 | 6.37E+09 | 3.02E+09
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

1.31E+10 | 4.66E+09 | 1.64E+09 | 6.37E+08 | 3.02E+08
LA

1.17E+12 | 4.15E+11 | 1.46E+11 | 5.67E+10 | 2.68E+10
Measured load (geometric mean of observed values in each flow group)
4.25E+11 | 4.12E+11 | 1.56E+11 | 8.65E+09 | 6.44E+09
Percent reduction

o [ % [ 3% 0%
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Table 20: Load duration curve calculations (organism/day) for the Powder River at Baker City

single sample criteria from May to October

11490-ORDEQ) -
High

Medium-High | Medium | Medium-Low | Low
Measured load (highest value)
1.88E+12 | 9.76E+11 | 3.25E+11 | 2.03E+11 | 6.40E+10
Flow (cfs on day with highest measured value)
295 | 116 | 80 | 17 | 9
Load capacity (on day with highest measured value)
2.93E+12 | 1.15E+12 | 7.91E+11 | 1.69E+11 | 9.12E+10
MOS (10% of load capacity)
2.93E+11 1.15E+11 | 7.91E+10 | 1.69E+10 | 9.12E+09
RC (0% of load capacity)
0 | 0 |0 |0 |0
WLA
2.93E+10 | 1.15E+10 | 7.05E+09 | 1.69E+09 | 9.12E+08
LA
2.60E+12 | 1.02E+12 | 6.28E+11 | 1.50E+11 | 8.12E+10
Percent reduction
0 I [0 [ 17% [0

Table 21: Load duration curve calculations (organism/day) for the Powder River at Baker City

single sample criteria from November to April

11490-ORDEOQ) -
High

Medium-Low | Low

Medium-High | Medium
Measured load (highest value)
4.25E+11 | 4.12E+11 | 4.20E+12 | 6.05E+10 | 6.44E+09
Flow (cfs on day with highest measured value)
370 | 97 | 71 | 24 |9
Load capacity (on day with highest measured value)
3.68E+12 | 9.66E+11 | 7.05E+11 | 2.42E+11 | 9.17E+10
MOS (10% of load capacity)
3.68E+11 9.66E+10 | 7.05E+10 | 2.42E+10 | 9.17E+09
RC (0% of load capacity)
0 | 0 |0 |0 |0
WLA
3.68E+10 | 9.66E+09 | 7.05E+09 | 2.42E+09 | 9.17E+08
LA
3.27E+12 | 8.60E+11 | 6.28E+11 | 2.16E+11 | 8.16E+10
Percent reduction
0 | 0 | 83% | 0 0
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Table 22: Load duration curve calculations (organism/day) for the North Powder River at Highway

30 (36191-ORDEQ) - geometric mean criteria from May to October
High Medium-High Medium Medium-Low | Low

| Load capacity (geometric mean of load capacity in each flow group)

1.23E+12 | 1.19E+11 5.22E+10 | 3.00E+10 | 1.25E+10
MOS (10% of load capacity)

1.23E+11 1.19E+10 | 5.22E+09 | 3.00E+09 | 1.25E+09
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

1.23E+10 | 1.19E+09 | 5.22E+08 | 3.00E+08 | 1.25E+08
LA

[ 1.10E+12 | 1.06E+11 | 4.64E+10 | 2.67E+10 | 1.12E+10

Measured load (geometric mean of observed values in each flow group)

5.34E+12 | 4.90E+11 | 1.78E+11 | 1.46E+11 | 2.48E+11

Percent reduction

77% | 76% | 71% | 79% | 95%

Table 23: Load duration curve calculations (organism/day) for the North Powder River at Highway

30 (36191-ORDEQ) - geometric mean criteria from November to April
High Medium-High | Medium | Medium-Low | Low

| Load capacity (geometric mean of load capacity in each flow group)
1.23E+12 | 1.19E+11 5.22E+10 | 3.00E+10 | 1.25E+10
MOS (10% of load capacity)
1.23E+11 1.19E+10 | 5.22E+09 | 3.00E+09 | 1.25E+09
RC (0% of load capacity)

0 [0 [0 [0 [0

WLA
1.23E+10 | 1.19E+09 | 5.22E+08 | 3.00E+08 | 1.25E+08
LA
1.10E+12 | 1.06E+11 | 4.64E+10 | 2.67E+10 | 1.12E+10
Measured load (geometric mean of observed values in each flow group)
2.01E+12 | 2.72E+10 | 1.12E+10 | 3.34E+10 | N/A
Percent reduction
39% | 0% | 0% | 10% | N/A
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Table 24: Load duration curve calculations (organism/day) for the North Powder River at Highway

30 (36191-ORDEQ) - single sample criteria from May to October
High Medium-High | Medium

| Medium-Low | Low

Measured load (highest value)

1.96E+13 | 1.97E+12 | 5.00E+11 | 4.56E+11 | 2.84E+11
Flow (cfs on day with highest measured value)

403 | 67 | 17 | 8 | 5

| Load capacity (on day with highest measured value)

4.00E+12 | 6.66E+11 | 1.69E+11 | 7.65E+10 | 4.77E+10
MOS (10% of load capacity)

4.00E+11 6.66E+10 | 1.69E+10 | 7.65E+09 | 4.77E+09
RC (0% of load capacity)

0 | 0 [0 | 0 | 0

WLA

4.00E+10 | 6.66E+09 | 1.69E+09 | 7.65E+08 | 4.77E+08
LA

[ 3.56E+12 | 5.92E+11 | 1.50E+11 | 6.81E+10 | 4.24E+10
Percent reduction

80% | 66% | 66% | 83% | 83%

Table 25: Load duration curve calculations (organism/day) for the North Powder River at Highway

30 (36191-ORDEQ) - single sample criteria from November to April

High | Medium-High | Medium | Medium-Low | Low

Measured load (highest value)

2.26E+12 | 1.46E+12 | 1.90E+11 | 3.36E+11 | N/A

Flow (cfs on day with highest measured value)

238 | 57 | 15 | 14 | N/JA

| Load capacity (on day with highest measured value)

2.36E+12 | 5.66E+11 | 1.49E+11 | 1.39E+11 | N/A

MOS (10% of load capacity)

2.36E+11 5.66E+10 | 1.49E+10 | 1.39E+10 | N/A

RC (0% of load capacity)

0 | 0 [0 | 0 | N/A

WLA

2.36E+10 | 5.66E+09 | 1.49E+09 | 1.39E+09 | N/A

LA

[ 2.10E+12 | 5.04E+11 | 1.33E+11 | 1.24E+11 | N/A

Percent reduction

0% | 61% [ 22% | 59% | N/A
— S—
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Table 26: Load duration curve calculations (organism/day) for the North Powder River at Miller

Road (36192-ORDEQ) - geometric mean criteria from May to October
High Medium-High | Medium | Medium-Low | Low

| Load capacity (geometric mean of

oad capacity in each flow group)

1.23E+12 | 1.19E+11 5.22E+10 | 3.00E+10 | 1.25E+10
MOS (10% of load capacity)

1.23E+11 1.19E+10 | 5.22E+09 | 3.00E+09 | 1.25E+09
RC (0% of load capacity)

0 |0 [0 | 0 | 0

WLA

1.23E+10 | 1.19E+09 | 5.22E+08 | 3.00E+08 | 1.25E+08
LA

1.10E+12 | 1.06E+11 | 4.64E+10 | 2.67E+10 | 1.12E+10
Measured load (geometric mean of observed values in each flow group)
4.97E+11 | 1.29E+11 | 9.96E+10 | 9.91E+10 | 7.05E+09
Percent reduction

0 | 8% | 48% | 70% 10

Table 27: Load duration curve calculations (organism/day) for the North Powder River at Miller

Road (36192-ORDEQ) - geometric m

ean criteria from November to April

High | Medium-High | Medium | Medium-Low | Low
Load capacity (geometric mean of load capacity in each flow group)

1.23E+12 | 1.19E+11 5.22E+10 | 3.00E+10 | 1.25E+10
MOS (10% of load capacity)

1.23E+11 1.19E+10 | 5.22E+09 | 3.00E+09 | 1.25E+09
RC (0% of load capacity)

0 |0 |0 |0 |0

WLA

1.23E+10 | 1.19E+09 | 5.22E+08 | 3.00E+08 | 1.25E+08
LA

1.10E+12 | 1.06E+11 | 4.64E+10 | 2.67E+10 | 1.12E+10
Measured load (log mean of observed values in each flow group)

8.64E+11 | 6.78E+09 | 3.40E+09 | 5.38E+09 | N/A
Percent reduction

0 |0 0 | 0 | N/A
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Table 28: Load duration curve calculations (organism/day) for the North Powder River at Miller

Road (36192-ORDE

_single sample criteria from May to October

High Medium-High | Medium | Medium-Low | Low
Measured load (highest value)

1.60E+12 | 3.26E+12 | 1.81E+11 | 6.50E+11 | 7.63E+09
Flow (cfs on day with highest measured value)

645 | 55 | 17 | 11 | 5

Load capacity (on day with highest measured value)

6.41E+12 | 5.46E+11 1.69E+11 | 1.09E+11 | 4.77E+10
MOS (10% of load capacity)

6.41E+11 5.46E+10 | 1.69E+10 | 1.09E+10 | 4.77E+09
RC (0% of load capacity)

0 |0 [0 [0 | 0

WLA

6.41E+10 | 5.46E+09 | 1.69E+09 | 1.09E+09 | 4.77E+08
LA

[ 5.70E+12 | 4.86E+11 | 1.50E+11 | 9.72E+10 | 4.24E+10
Percent reduction

0 | 83% | 7% | 83% 10

Table 29: Load duration curve calculations (organism/day) for the North Powder River at Miller

Road (36192-ORDEQ) - single sample criteria from November to April

High | Medium-High Medium Medium-Low ‘ Low
Measured load (highest value)

1.60E+12 | 2.59E+10 | 4.40E+09 | 1.10E+10 | N/A
Flow (cfs on day with highest measured value)

238 | 31 | 15 | 13 | N/A
| Load capacity (on day with highest measured value)

2.36E+12 | 3.08E+11 | 1.49E+11 | 1.29E+11 | N/JA
MOS (10% of load capacity)

2.36E+11 3.08E+10 | 1.49E+10 | 1.29E+10 [ N/A
RC (0% of load capacity)

0 |0 |0 [0 | 0
WLA

2.36E+10 | 3.08E+09 | 1.49E+09 | 1.29E+09 | N/A
LA

[ 2.10E+12 | 2.74E+11 | 1.33E+11 | 1.15E+11 | N/A
Percent reduction

0 [0 10 10 LN/A
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Table 30: Load duration curve calculations (organism/day) for Eagle Creek near Richland (36193-

ORDEQ) - geometric mean criteria from May to October
High Medium-High Medium | Medium-Low | Low

Load capacity (geometric mean o

f load capacity in each flow group)

5.32E+12 | 1.18E+12 3.84E+11 | 1.24E+11 | 1.08E+10
MOS (10% of load capacity)

5.32E+11 | 1.18E+11 | 3.84E+10 | 1.24E+10 | 1.08E+09
RC (0% of load capacity)

0 | 0 I I |0

WLA

9.32E+10 | 6.41E+10 | 1.92E+10 | 1.90E+10 | 9.32E+10
LA

4.73E+12 | 1.05E+12 | 3.42E+11 | 1.10E+11 | 9.62E+09
Measured load (geometric mean of observed values in each flow group)
1.35E+12 | 3.38E+11 | N/A 8.30E+10 2.97E+10
Percent reduction

0 | 0 | N/A | 0 | 64%

Table 31: Load duration curve calculations (organism/day) for Eagle Creek near Richland (36193-

ORDEQZ - geometr'c mean criteria from November to April
| Medium Medium-Low | Low

High Medium-High
| Load capacity (geometric mean of load capacity in each flow group)
5.32E+12 | 1.18E+12 3.84E+11 | 1.24E+11 | 1.08E+10
MOS (10% of load capacity)
5.32E+11 1.18E+11 | 3.84E+10 | 1.24E+10 | 1.08E+09
RC (0% of load capacity)
0 |0 [0 | 0 | 0
WLA
5.32E+10 | 1.18E+10 | 3.84E+09 | 1.24E+09 | 1.08E+08
LA
[ 4.73E+12 | 1.05E+12 | 3.42E+11 | 1.10E+11 | 9.62E+09
Measured load (geometric mean of observed values in each flow group)
1.20E+12 | 7.82E+10 | 4.55E+10 | 2.62E+10 | N/A
Percent reduction
0 L0 L0 |0 | N/A
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Table 32: Load duration curve calculations (organism/day) for Eagle Creek near Richland (36193-

- single sample criteria fron

ORDE
High

n May to Octobe

r

Medium-High Medium Medium-Low | Low
Measured load (highest value)
3.22E+12 | 1.24E+12 [ N/A | 4.08E+11 | 2.97E+10
Flow (cfs on day with highest measured value)
1410 | 575 | N/A | 24 | 5
Load capacity (on day with highest measured value)
1.40E+13 | 5.71E+12 | N/A | 2.41E+11 | 5.02E+10
MOS (10% of load capacity)
1.40E+12 5.71E+11 [ N/A | 2.41E+10 | 5.02E+09
RC (0% of load capacity)
0 | 0 [ N/A |0 |0
WLA
1.40E+11 | 5.71E+10 [ N/A | 2.41E+09 | 5.02E+08
LA
1.25E+13 | 5.08E+12 [ N/A | 2.15E+11 | 4.46E+10
Percent reduction
0 | 0 [ N/A | 41% | 0

Table 33: Load duration curve calculations (organism/day) for Eagle Creek near Richland (36193-

- single sample criteria fron

ORDE
High

Medium-High

n November to April

Medium Medium-Low | Low

Measured load (highest value)

1.35E+12 | 8.13E+11 | 4.13E+11 | 1.03E+11 | N/A
Flow (cfs on day with highest measured value)

1550 | 367 | 114 | 85 | N/A
| Load capacity (on day with highest measured value)

1.54E+13 | 3.65E+12 | 1.13E+12 | 8.47E+11 | N/A
MOS (10% of load capacity)

1.54E+12 | 3.65E+11 | 1.13E+11 | 8.47E+10 | N/A
RC (0% of LC)

0 |0 [0 | 0 | N/A
WLA

1.54E+11 | 3.65E+10 | 1.13E+10 | 8.47E+09 | N/A
LA

[ 1.37E+13 | 3.24E+12 | 1.01E+12 | 7.54E+11 | N/A
Percent reduction

0 10 |10 10 A

Oregon Department of Environmental Quality

114



Table 34: Load duration curve calculations (organism/day) for the Powder River from Baker City to

confluence with Snake River (11857-ORDEQ2 - geome;ric mean criteria from May to October
High Medium-High Medium Medium-Low Low

| Load capacity (geometric mean of load capacity in each flow group)
4.65E+12 | 8.83E+11 | 2.31E+11 | 1.07E+11 | 3.11E+10
MOS (10% of load capacity)
4.65E+11 8.83E+10 | 2.31E+10 | 1.07E+10 | 3.11E+09
RC (0% of LC)
0 | 0 [0 | 0 [0
WLA
6.08E+10 | 2.31E+10 | 1.66E+10 | 1.54E+10 | 1.46E+10
LA

[ 4.12E+12 | 7.72E+11 | 1.91E+11 | 8.07E+10 | 1.33E+10
Measured load (geometric mean of observed values in each flow group)
7.10E+12 | 5.87E+11 | 1.65E+11 | 4.34E+11 | N/A
Percent reduction
35% 0 |0 | 75% [ N/A

Table 35: Load duration curve calculations (organism/day) for the Powder River from Baker City to

confluence with Snake River (11857-ORDEQ) - geometric mean criteria from November to April

High | Medium-High | Medium | Medium-Low | Low
Load capacity (geometric mean of load capacity in each flow group)

4.65E+12 | 8.83E+11 | 2.31E+11 | 1.07E+11 | 3.11E+10
MOS (10% of load capacity)

4.65E+11 [ 8.83E+10 [ 2.31E+10 [ LO7E+10 [ 3.L1E+09
RC (0% of load capacity)

0 | 0 |0 |0 I

WLA

6.08E+10 [ 2.31E+10 [ L66E+10 [ L54E+10 [ L46E+10
LA

4.12E+12 | 7.72E+11 | 1.91E+11 | 8.07E+10 | 1.33E+10
Measured load (geometric mean of observed values in each flow group)
3.05E+12 [ 2.68E+11 [ 2.44E+10 [ 6.21E+10 [ N/A
Percent reduction

0 |0 L0 |0 | N/A
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Table 36: Load duration curve calculations (organism/day) for the Powder River from Baker City to

confluence with Snake River (11857-ORDEQ) - single sample criteria 1
High Medium-High Medium Medium-Low

rom May to October

Low
Measured load (highest value)
1.59E+13 | 1.58E+12 | 1.04E+12 | 1.02E+12 | N/A
Flow (cfs on day with highest measured value)
2110 | 348 | 74 | 40 | N/A
Load capacity (on day with highest measured value)
2.10E+13 | 3.46E+12 | 7.32E+11 | 3.96E+11 | N/A
MOS (10% of load capacity)
2.10E+12 | 3.46E+11 | 7.32E+10 | 3.96E+10 | N/A
RC (0% of load capacity)
0 I | 0 [0 | N/A
WLA
2.24E+11 | 4.89E+10 | 2.16E+10 | 1.83E+10 | N/A
LA
1.86E+13 | 3.06E+12 | 6.37E+11 | 3.38E+11 | N/A
Percent reduction
0 10 [ 30% | 61% LN/A

Table 37: Load duration curve calculations (organism/day) for the Powder River from

Baker City to

confluence with Snake River (11857-ORDEQ) - single sample criteria from November t

o April

High | Medium-High | Medium | Medium-Low | Low
Measured load (highest value)

1.59E+13 | 3.41E+12 | 2.44E+10 | 9.78E+10 [ N/A
Flow (cfs on day with highest measured value)

795 | 502 | 50 | 47 [ N/A
Load capacity (on day with highest measured value)

7.89E+12 | 4.98E+12 | 4.92E+11 | 4.65E+11 [ N/A
MOS (10% of load capacity)

7.89E+11 | 4.98E+11 | 4.92E+10 | 4.65E+10 [ N/A
RC (0% of load capacity)

0 | 0 I I [ N/A
WLA

9.32E+10 | 6.41E+10 | 1.92E+10 | 1.90E+10 [ N/A
LA

7.01E+12 | 4.42E+12 | 4.23E+11 | 3.99E+11 [ N/A
Percent reduction

50% | 0 | 0 | 0 [ N/A
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Table 38: Load duration curve calculations (organism/day) for the Burnt River at Unity Reservoir

discharge (36195-ORDEQ) - geometric mean criteria from May to Octot_)g
High Medium-High | Medium | Medium-Low | Low
Load capacity (geometric mean of L oad capacity in each flow group)
1.99E+12 | 3.59E+11 1.28E+11 | 2.54E+10 | 4.98E+09
MOS (10% of load capacity)
1.99E+11 3.59E+10 | 1.28E+10 | 2.54E+09 | 4.98E+08
RC (0% of load capacity)
0 |0 |0 |0 |0
WLA
1.99E+10 | 3.59E+09 | 1.28E+09 | 2.54E+08 | 4.98E+07
LA
1.77E+12 | 3.20E+11 | 1.14E+11 | 2.26E+10 | 4.43E+09
Measured load (geometric mean of observed values in each flow group)
1.15E+11 | 1.84E+10 | 3.25E+09 | N/A | N/A
Percent reduction
0 |0 0 | N/A | N/A

Table 39: Load duration curve calculations (organism/day) for the Burnt River at Unity Reservoir

discharge (36195-ORDEQ) - geometric mean criteria from November to April
High Medium-High | Medium | Medium-Low | Low
Load capacity (geometric mean of Load capacity in each flow group)
1.99E+12 | 3.59E+11 | 1.28E+11 | 2.54E+10 | 4.98E+09
MOS (10% of load capacity)
1.99E+11 3.59E+10 | 1.28E+10 | 2.54E+09 | 4.98E+08
RC (0% of load capacity)
0 |0 |0 |0 |0
WLA
1.99E+10 | 3.59E+09 | 1.28E+09 | 2.54E+08 | 4.98E+07
LA
1.77E+12 | 3.20E+11 | 1.14E+11 | 2.26E+10 | 4.43E+09
Measured load (geometric mean of observed values in each flow group)
2.35E+10 | 3.17E+09 | 2.04E+09 | 2.61E+09 | N/A
Percent reduction
0 L0 L0 |0 | N/A
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Table 40: Load duration curve calculations (organism/day) for the Burnt River at Unity Reservoir

_single sample criteria from May to October

discharge (36195-ORDE
High Medium-High Medium

| Medium-Low | Low
Measured load (highest value)
3.83E+11 | 1.97E+11 | 1.20E+10 | 0.00E+00 | NIA
Flow (cfs on day with highest measured value)
265 | 155 | 78 [ N/A | N/A
Load capacity (on day with highest measured value)
2.63E+12 | 1.54E+12 | 7.75E+11 | N/JA | NIA
MOS (10% of load capacity)
2.63E+11 | 1.54E+11 | 7.75E+10 | N/A | N/A
RC (0% of load capacity)
0 |0 [0 [ N/A | N/A
WLA
2.63E+10 | 1.54E+10 | 7.75E+09 [ N/A | N/A
LA
2.34E+12 | 1.37E+12 | 6.90E+11 [ N/A | N/A
Percent reduction
Q I L0 LN/A LN/A

Table 41: Load duration curve calculations (organism/day) for the Burnt River at Unity Reservoir

discharge (36195-ORDEQ) - single sample criteria from November to April

High | Medium-High | Medium | Medium-Low | Low
Measured load (highest value)

8.75E+10 | 3.18E+09 | 3.33E+09 | 7.25E+09 | NIA
Flow (cfs on day with highest measured value)

596 | 65 | 17 | 13 | N/A
Load capacity (on day with highest measured value)

5.92E+12 | 6.46E+11 | 1.69E+11 | 1.29E+11 | NIA
MOS (10% of load capacity)

5.92E+11 6.46E+10 | 1.69E+10 | 1.29E+10 | NIA
RC (0% of load capacity)

0 |0 |0 |0 | N/A
WLA

5.92E+10 | 6.46E+09 | 1.69E+09 | 1.29E+09 | NIA
LA

5.27E+12 | 5.75E+11 | 1.50E+11 | 1.15E+11 | NIA
Percent reduction

0 |0 [0 [0 | N/A
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Table 42: Load duration curve calculations (organism/day) for the Burnt River at Clarks Creek

Road (34256-ORDE
High Medium-High

- geometric mean criteria from May to October

| Medium | Medium-Low | Low
| Load capacity (geometric mean of load capacity in each flow group)
2.39E+12 | 2.40E+11 | 1.33E+11 | 8.25E+10 | 4.30E+10
MOS (10% of load capacity)
2.39E+11 | 2.40E+10 | 1.33E+10 | 8.25E+09 | 4.30E+09
RC (0% of load capacity)
0 | 0 [0 | 0 |0
WLA
2.39E+10 | 2.40E+09 | 1.33E+09 | 8.25E+08 | 4.30E+08
LA
[2.12E+12 | 2.13E+11 | 1.19E+11 [ 7.34E+10 | 3.83E+10
Measured load (geometric mean of observed values in each flow group)
2.15E+12 3.77E+11 2.27E+11 N/A | N/A
Percent reduction
N/A | 36% | 41% LN/A LN/A

Table 43: Load duration curve calculations (organism/day) for the Burnt River at Clarks Creek

Road (34256-ORDEQ) -geometric mean criteria fro
High Medium-High | Medium

m November to Agril

Medium-Low | Low
| Load capacity (geometric mean of load capacity in each flow group)
2.39E+12 | 2.40E+11 | 1.33E+11 8.25E+10 | 4.30E+10
MOS (10% of load capacity)
2.39E+11 | 2.40E+10 | 1.33E+10 | 8.25E+09 | 4.30E+09
RC (0% of load capacity)
0 |0 [0 |0 |0
WLA
2.39E+10 | 2.40E+09 | 1.33E+09 | 8.25E+08 | 4.30E+08
LA
[2.12E+12 | 2.13E+11 | 1.19E+11 | 7.34E+10 | 3.83E+10
Measured load ggl;eometric mean of observed values in each flow group)
5.03E+11 2.62E+11 1.90E+10 1.88E+10 | N/A
Percent reduction
0 | 8% [0 |0 | N/A
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Table 44: Load duration curve calculations (organism/day) for the Burnt River at Clarks Creek

Road (34256-ORDE

_single sample criteria from May to October

21%
h—

High Medium-High | Medium | Medium-Low | Low
Measured load (highest value)
6.11E+12 | 4.61E+12 [ 2.38E+12 [ N/A | NIA
Flow (cfs on day with highest measured value)
483 | 78 | 49 | N/A | N/A
Load capacity (on day with highest measured value)
4.80E+12 | 7.74E+11 4.91E+11 N/A | NIA
MOS (10% of load capacity)
4.80E+11 7.74E+10 [ 491E+10 [ N/A | NIA
RC (0% of load capacity)
0 |0 |0 | N/A | N/A
WLA
4.80E+10 | 7.74E+09 | 491E+09 [ N/A | NIA
LA
4.27E+12 | 6.89E+11 [ 437E+11 [ N/A | NIA
Percent reduction

| 83% [ 79% | N/A | N/A

Table 45: Load duration curve calculations (organism/day) for the Burnt River at Clarks Creek

Road (34256-ORDEQ) - single sam
High Medium-High

e criteria from November to Agril

Medium | Medium-Low | Low
Measured load (highest value)
2.41E+12 | 2.62E+11 | 4.02E+11 | 1.93E+11 | N/A
Flow (cfs on day with highest measured value)
857 | 50 | 40 | 30 | N/A
| Load capacity (on day with highest measured value)
8.51E+12 4.97E+11 | 3.97E+11 | 3.00E+11 | N/A
MOS (10% of load capacity)
8.51E+11 | 4.97E+10 | 3.97E+10 | 3.00E+10 | N/A
RC (0% of load capacity)
0 |0 [0 | 0 | N/A
WLA
8.51E+10 | 4.97E+09 | 3.97E+09 | 3.00E+09 | N/A
LA
[ 7.58E+12 | 4.42E+11 | 3.54E+11 | 2.67E+11 | N/A
Percent reduction
0 0 | 1% 10 LN/A
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Table 46: Load duration curve calculations (organism/day) for the Burnt River at Huntington

11494-ORDEQ) - geometric mean criteria from May to October
High Medium-High | Medium | Medium-Low | Low

Load capacity (geometric mean of load capacity in each flow group)

3.10E+12 | 3.63E+11 | 1.98E+11 1.29E+11 | 5.51E+10
MOS (10% of load capacity)

3.10E+11 | 3.63E+10 | 1.98E+10 | 1.29E+10 | 5.51E+09
RC (0% of load capacity)

0 |0 [0 |0 |0

WLA

3.57E+10 | 8.40E+09 | 6.75E+09 | 6.06E+09 | 5.32E+09
LA

[ 2.75E+12 | 3.19E+11 [ 1.71E+11 | 1.10E+11 | 4.43E+10
Measured load (geometric mean of observed values in each flow group)
5.12E+12 | 1.78E+11 | 1.04E+11 | 8.31E+10 | 5.88E+10
Percent reduction

40% 10 L0 10 | 6%

Table 47: Load duration curve calculations (organism/day) for the Burnt River at Huntington

11494-ORDEQ) - geometric mean criteria from November to Agril
High Medium-High | Medium | Medium-Low | Low

Load capacity (geometric mean of Load capacity in each flow group)

3.10E+12 | 3.63E+11 | 1.98E+11 | 1.29E+11 | 5.51E+10
MOS (10% of load capacity)

3.10E+11 | 3.63E+10 | 1.98E+10 | 1.29E+10 | 5.51E+09
RC (0% of load capacity)

0 |0 |0 I I

WLA

3.57E+10 | 8.40E+09 | 6.75E+09 | 6.06E+09 | 5.32E+09
LA

2. 75E+12 | 3.19E+11 | 1.71E+11 [ 1.10E+11 | 4.43E+10
Measured load (geometric mean of observed values in each flow group)
3.41E+12 | 4.42E+10 | 7.24E+09 | 1.10E+09 | N/IA
Percent reduction

9% |0 0 | 0 | N/A
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Table 48: Load duration curve calculations (organism/day) for the Burnt River at Huntington

single sample criteria from May to October

11494-ORDEOQ) -
High

Medium-High | Medium | Medium-Low | Low
Measured load (highest value)
9.79E+12 | 3.45E+11 | 6.16E+11 | 3.35E+11 | 5.88E+10
Flow (cfs on day with highest measured value)
691 | 103 | 65 | 40 | 27
Load capacity (on day with highest measured value)
6.86E+12 | 1.02E+12 6.47E+11 3.94E+11 | 2.68E+11
MOS (10% of load capacity)
6.86E+11 1.02E+11 | 6.47E+10 | 3.94E+10 | 2.68E+10
RC (0% of load capacity)
0 |0 |0 I I
WLA
7.34E+10 | 1.50E+10 | 1.12E+10 | 8.71E+09 | 7.45E+09
LA
6.10E+12 | 9.06E+11 | 5.71E+11 | 3.46E+11 | 2.34E+11
Percent reduction
30% |0 0 | 0 | 0

Table 49: Load duration curve calculations (organism/day) for the Burnt River at Huntington

single sample criteria from November to April

11494-ORDEQ) -
High

Medium-Low | Low

Medium-High | Medium
Measured load (highest value)
3.90E+12 | 2.70E+11 | 2.59E+10 | 1.10E+09 | NJA
Flow (cfs on day with highest measured value)
1340 | 133 | 53 | 45 [ N/A
| Load capacity (on day with highest measured value)
1.33E+13 | 1.32E+12 | 5.26E+11 | 4.47E+11 | NJA
MOS (10% of load capacity)
1.33E+12 | 1.32E+11 | 5.26E+10 | 4.47E+10 | NJA
RC (0% of load capacity)
0 | 0 [0 | 0 [ N/A
WLA
1.38E+11 | 1.80E+10 | 1.00E+10 | 9.24E+09 | NJA
LA
[ 1.18E+13 | 1.17E+12 | 4.64E+11 | 3.93E+11 | NJA
Percent reduction
Q 10 10 10 | N/A
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Table 50: Compiled E—colE. coli Ioadlnq capa(:ltv and excess load by statlenstream reach -
geometric mean criterion
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Flow category by seasonal period
Station Caclulation May-October November-April
mfeg | P e | o | e | PR e | R |
9 High Low 9 High Low
M d Load
Confluence of (of;;:ms/gzy) 5.65E+12| 1.40E+12 N/A| 5.53E+09| 1.20E+10| 5.07E+12| 1.25E+11| 2.04E+10| 1.73E+10 N/A
Brownlee Load Capacity
Subbasin (Organsir’;s/ oy |B20E+12] 1.81E+12| 541EH11 8.02E+10| 8.26E+12| 1.81E+12 8.02E+10
streams with Excess Load
Snake River (% reduction) 0 0 N/A 0 0 N/A
M d Load
(o?;:l:ifms/gzy) N/A| 9.86E+10 N/A 2.86E+08 N/A| 9.05E+09 N/A
Powder River Load Capacity
upsiream of | ansir’;s/ day) | 1-59E+12]2.64E+11|5.86E+10 2.38E+09| 1.53E+12| 2.64E+11 2.38E+09
Philips Reservoir Excgess Coad Y
(% reduction) N/A 0 N/A 0 N/A N/A
Pondor River x)’:;;ir;i;gzs) 1.44E+12| 3.43E+11| 1.10E+11 2.30E+10|4.25E+11| 4.12E+11 6.44E+09
Mol :
g‘;’;‘emi':'ﬁ’s (;Zigxzzy) 1.31E+12| 4.66E+11| 1.64E+11 3.02E+10| 1.31E+12| 4.66E+11 3.02E+10
Baker City Excess Load
(% reduction) 9 0 0 0 0 0
North Ponder x’:;:air;i;gzs) 4.97E+11| 1.29E+11| 9.96E+10 7.05E+09|8.64E+11| 6.78E+09 N/A
R'g:{\%’;‘r;’gs '(‘;Ziri?rii/c‘;zy) 1.23E+12| 1.19E+11| 5.22E+10 1.25E+10| 1.23E+12| 1.19E+11 1.25E+10
Miller Rd Excess Load
(% reduction) 0 8 48 0 0 NA
North Powder x[:;:::wsL/ZZS) 5.34E+12| 4.90E+11| 1.78E+11 2.48E+11| 2.01E+12| 2.72E+10 N/A
River from Miller Load Capacity
Rd to Confluence| ansirr:]s/da ) | 1:28E+12[ 1.18E+11) 5.22E+10 1.25E+10| 1.23E+12| 1.19E+11 1.25E+10
with Powder Exgess Load s
River (% reduction) 77 76 71 95 39 N/A
Eagle Croek x?;:;ifrisL/ZZS) 1.35E+12| 3.38E+11 NA 2.97E+10| 1.20E+12| 7.82E+10 N/A
frotrcr: gf:’mﬁrelgge '(‘;Z‘lfjf;ézy) 5.30E+12| 1.18E+12| 3.84E+11 1.08E+10|5.32E+12 1.18E+12 1.08E+10
Reservoir Excess Load
(% reduction) 0 0 NA 64 0 N/A
M L
Ponder River (Ofgzﬁ;:ﬂs/gzs) 7.10E+12| 5.87E+11| 1.65E+11 N/A| 3.05E+12| 2.68E+11 N/A
fr;”;frff'l‘jénigy '(‘;agifjrﬂa;ézy) 4.65E+12| 8.83E+11| 2.31E+11 3.11E+10| 4.65E+12| 8.83E+11 3.11E+10
with Snake River [Excess Load
(% reduction) 35 0 0 N/A 0 N/A
M L
Burnt River (ofgiﬁfﬁﬂs/ﬁis) 1.15E+11| 1.84E+10| 3.25E+09 N/A| 2.35E+10 3.17E+09 N/A
Url:iFt)yStlr?eeasr:raf)ir (L;Zifs?rﬂifézy) 1.99E+12| 3.50E+11 1.28E+11 4.98E+09| 1.99E+12| 3.59E+11 4.98E+09
Dam Excess Load
(% reduction) 0 0 0 NA 0 NA
M L
Surnt River from (ofgiﬁ?fﬂsxgis) 2.15E+12| 3.77E+11| 2.27E+11 N/A| 5.03E+11|2.62E+11 N/A
t‘;’)”(':?'a:fgsg‘g:; '(‘;Zi:s?rﬂzzzy) 2.39E+12| 2.40E+11| 1.33E+11 4.30E+10] 2.39E+12| 2.40E+11 4.30E+10
Rd Excess Load
(% reducton) 0 36 41 N/A 0 N/A
Surnt River from ('\:')'fgz:lr:r:;gzs) 5.12E+12| 1.78E+11| 1.04E+11 5.88E+10| 3.41E+12| 4.42E+10 N/A
C:z”gzr?lf;isd '(‘;E;ifs?rﬁ’gézy) 3.10E+12|3.63E+11 1.98E+11 5.51E+10| 3.10E+12| 3.63E+11 5.51E+10
with Snake River [Excess Load
(% reduction) 39 0 0 6 9 NIA
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Geometric Mean Criterion

Irrigation Season

Non-irrigation season
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Station
Flow Category | High M:?;;]m' Medium Mech:vm- Low High Mzcii;]m- Medium MeLc(ileL\llm- Low
O |Measuredload | oo ol140E+12| NA |5.53E+00|1.20E+10]5.07E+12| 1256 +11| 2. 04E410| 1.73E+10| niA
H %o (organisms/day) |~ : : : : i ) )
§ & |oad Capacity | oo ol 1 g1E+12|5.41E+11| 2.06E+11| 8.02E+10]8.26E+12 1.81E+12| 5.41E+11| 2.06E+11| 8.02E+10
& g I? (organsims/day) |~ : : . : : : : : :
& & [ExcessLoad 0% 0% N/A 0% 0% 0% 0% 0% 0% N/A
™ (% reduction)
o g g|Measuredload | 1o eseit0| A |644E+08|2.86E+08] A [0.05E+00| Na  |476E+08| nA
g 'nZ: = |(organisms/day) ) ) ) ) )
& g o |Load Capacity 1 o ol 64E+11|5.86E+10| 1.98E+10| 2.38E+00] 1 53E+12| 2.64E+11| 5.86E+10| 1.98E+10| 2.38E409
S g ¢ [(organsims/day) | . . . . . : : : i
S & § [ExcessLoad N/A 0% N/A 0% 0% N/A 0% N/A 0% N/A
@ (% reduction) 0 0 0 ° °
5 ® [Measuredload | 40, 1ol 43e411[1.10E411|7.22E+10| 2.30E+10[ 4.25E+11 | 4.12E+11| 1.56E+11| 8.65E+09] 6.44E+09
H }gg\ (organisms/day)
G © g|Load Capacity |4 a4p.qo]4 66E+11|1.64E+11|6.37E+10| 3.02E+10] 1.31E+12| 4.66E+11| 1.64E+11| 6.37E+10| 3.02E+10
§ § § (organsims/day)
o |BxcessLoad 9% 0% 0% 12% 0% 0% 0% 0% 0% 0%
(% reduction)
& 5 & (MeasuredLoad || oo 1 oo 1o o6e10| 0.91E+10| 7.05E+00] 8.64E+11| 6.78E+00| 3.40E+00| 5.38E+00|  nA
H g E (organisms/day) | . . . . . . . .
& & S|Load Capacity |, oor ol 19E+11|5.22E+103.00E+10| 1.25E+10] 1.23E+12| 1.19E+11| 5.22E+10| 3.00E+10| 1.25E+10
& £ ‘T [(organsims/day) | ’ : ) : : : : ) )
% % § Exce$ Load 00/ 80/ 0, 0, 0, 0, 0, 0, 0,
8 2 Z | @b reduction) 6 6 48% 70% 0% 0% 0% 0% 0% N/A
& p & |MeasuredLoad | o o4 00E+11| 1.78E+11 | 1.46E+11| 2.48E+11] 2.01E+12| 2.72E+10| 1.12E410| 3.34E+10|  n/A
g S ? (organisms/day) |~ ’ ’ : ’ ’ i ’ '
@ o I |Load Capacity
oC ; 1.23E+12| 1.19E+11| 5.22E+10| 3.00E+10 1.25E+10|| 1.23E+12| 1.19E+11| 5.22E+10| 3.00E+10| 1.25E+10
Los (organsims/day)
O o] Bl 77% 76% 71% 79% 95% 39% 0% 0% 10% N/A
® = (9% reduction) ° ° ° 0 ° ° ° ° °
O g|Measured Load |\ oop 1o 338E411| A |8.30E+10|2.97E+10| 1.20E+12|7.82E+10| 4.55E+10| 2.62E+10|  NIA
H gg (organisms/day)
§ Q g|LoadCapacity |y o50 . 151 18E+12|3.84E+11| 1.24E+11| 1.08E+10| 5,326 +12| 1.18E+12| 3.84E+11| 1.24E+11| 1.08E+10
& ? 5 (organsims/day)
g w g |ExcessLoad 0% 0% N/A 0% 64% 0% 0% 0% 0% N/A
(% reduction)
o 5 g [MeasuredLoad |; yop 1ol s g7E+11(1.65E+11[434E+11| NA  |3.05E+12|2.68E+11|2.44E+106.21E410| NIA
g 23 (organisms/day)
& T 5 Load Capacity
C&& e o) | 4:65E+12| 8.83E+11| 2.31E+11 | 1.07E+11| 3.11E+10 4.65E+12| 8.83E+11| 231E+11 1.07E+11| 3.11E+10
i % 5 (organsims/day)
g o & |BxcessLoad 35% 0% 0% 75% N/A 0% 0% 0% 0% N/A
(% reduction)
& g |MeasuredLoad || el oaE 10| 3.25E400| A N/A  |2.35E+10(3.17E+09|2.04E+09| 2.61E+00| N/A
LIDJ 5 g (organisms/day) | - : ) : ) ) )
§ & g|oadCapacity |, oor 1ol 5 soE+11|1.28E+11|2.54E+10| 4.98E+00] 1.99E+12| 3.50E+11| 1.28E+11| 2.54E+10| 4.98E-+09
b 2 ’i (organsims/day) | : : : : : : : : :
g & & [rcessLoad 0% 0% 0% N/A N/A 0% 0% 0% 0% N/A
® 2 | reduction) 0 0 0 ° ? ° °
o & MeasuredLoad |, (o ols 778 411|227E411| A N/A  ||5.03E+11[2.62E+11|1.90E+10| 1.88E+10| N/A
H 5 ¥ (organisms/day) |~ ) ) ’ i ’ ’
§ & §|-oadCapacity |, oo 1ol 5 40E+11|1.33E+11|8.25E+10| 4.30E+10] 2.39E +12| 2.40E+11| 1.33E+11| 8.25E+10| 4.30E+10
& E 0 (organsims/day) |~ : . . : : . : : i
S g & [BrcessLoad 0% 36% 41% N/A N/A 0% 8% 0% 0% N/A
™ O [(% reduction)
o _[Measuredload |, o 011 78E+11|1.04E+11|8.31E+10| 5.88E+10] 3.41E+12| 4.42E+10| 7.24E+00| 1.10E+00|  N/A
H 5 5 (organisms/day) |~ : ’ ) ’ ’ ) ) )
§ & g|oadCapacity |, o0 ol 5 63E11|1.98E+11| 1.29E+11| 5.51E+10]3.10E+12 3.63E+11| 1.98E+11| 1.20E+11| 5.51E+10
+ = E |(organsims/day) | ™ ’ ) ) ’ ) : ) ’ ’
o = 3
S @ T |ExcessLoad 40% 0% 0% 0% 6% 9% 0% 0% 0% N/A
A (% reduction)
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Table 51: Compiled %eehE CO|I Ioadlnq capautv and excess Ioad by stationstream reach - smqle
sample criterion
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Flow category by seasonal period
Station Caclulation May-October November-April
High e Medium (42eL I Low High el Medium eI Low
9 High Low 9 High Low
Confluence of mf;;;rse:]s';gzs) 1.17E+13| 2.65E+12 N/A| 5.53E+09| 2.53E+10| 6.18E+12| 9.79E+11| 4.52E+10] 8.95E+10 N/A
Brownlee -
. Load Capacity
Subbasin | o5 SPUD ) |1.30E+13{6.87E w12 N/A| 3.74E+11| 2.71E+11| 2.18E+13| 6.97E+12| 2.26E+12| 9.74E+11 N/A
streams with EXCQESS oad Y
Snake River : 0 0 N/A 0 0 0 0 0 0 NA
(% reduction)
?g‘:g;ﬁf:‘;zzs) N/A| 1.18E+11 N/A| 1.97E+09| 4.15E+09 N/A|4.14E+10 N/A|4.76E+08 N/A
Powder River Load Capacity
upsream of | ansir’;s/ o) N/A| 4.58E+11 N/A| 3.48E+10| 1.31E+10 N/A| 1.20E+12 N/A| 3.07E+10 N/A
Philips Reservoir Ex(?ess Load Y
(% reducton) N/A 0 N/A 0 0 N/A 0 N/A 0 N/A
bonder River ?2?;2‘5:5:15532% 1.88E+12| 9.76E+11| 3.25E+11| 2.03E+11| 6.40E+10| 4.25E+11| 4.12E+11| 4.20E+12| 6.05E+10| 6.44E+09
Egﬁemi':"fs '(‘;agincs?rfg‘;;;’y) 2.93E+12| 1.15E+12| 7.91E+11| 1.69E+11| 9.12E+10| 3.68E+12| 9.66E+11| 7.05E+11| 2.42E+11| 9.17E+10
Baker City Excess Load
(% reducton) 0 0 0 17 0 0 0 83 0 0
North Powder ?ﬁf;iﬁfﬂii% 1.60E+12| 3.26E+12| 1.81E+11| 6.50E+11| 7.63E+00| 1.60E+12| 2.59E+10| 4.40E+09| 1.10E+10 N/A
R"ﬁ:;:;z:r;’?o':s '(‘g%ir?s?ﬁfézy) 6.41E+12| 5.46E+11| 1.69E+11| 1.00E+11| 4.77E+10| 2.36E+12| 3.08E+11| 1.40E+11 1.20E+11 NA
Miller Rd Excess Load
(% reducton) 0 83 7 83 0 0 0 0 0 N/A
North Powder | casured Load 1y ooe 1311 o7E+12| 5.008+11| 4.56E+11| 2.84E+11| 2.26E+12| 1.46E+12| 1.90E+11| 3.36E+11 N/A
(organisms/day)
River from Miller Load Capacity
Rd to Confluence| ansir':r)'ts/ fay) | +00E+12[6.66E+11| 1.60E+11)7.65E+10|4.77E+10| 236E+12{ 5.66E+11| 1.49E+11| 1.39E+11 N/A
with Powder EX(?ess Load s
River (% reducton) 80 66 66 83 83 0 61 22 59 N/A
Eagle Creek ?g(:;;.r;isL/ZZS) 3.20E+12| 1.24E+12 N/A| 4.08E+11| 2.97E+10| 1.35E+12| 8.13E+11| 4.13E+11| 1.03E+11 N/A
I :
fmt”; g‘fngﬁlzgge (ngir?s?EqiféZy) 1.40E+13| 5.71E+12 N/A| 2.41E+11| 5.02E+10| 1.54E+13| 3.65E+12| 1.13E+12| 8. 47E+11 N/A
Reservoir Excess Load
% reducton) 0 0 N/A 41 0 0 0 0 0 N/A
bonder River m‘:g;:::q;g:s) 1.59E+13| 1.58E+12| 1.04E+12 1.02E+12 N/A| 1.59E+13|3.41E+12| 2.44E+10| 9.78E+10 N/A
fr;”;f;féﬂigy (L(‘)’%iri?ﬁ%zy) 2.10E+13| 3.46E+12| 7.32E+11| 3.96E+11 N/A|7.89E+12| 4.98E+12| 4.92E+11| 4.65E+11 N/A
with Snake River Ech:jutziﬁ) 0 0 30 61 N/A 50 0 0 0 N/A
Burnt River ?f)(:;::s:\sL/ZZS) 3.83E+11| 1.97E+11| 1.20E+10| 0.00E+00 N/A| 8.75E+10| 3.18E+09] 3.33E+09| 7.25E+09 N/A
3 :
Ur‘]’i’t’;‘t;i’:rsg" (;Z‘lr?s?rﬁ%t;’y) 2.63E+12| 1.54E+12| 7.75E+11 N/A N/A| 5.92E+12 6.46E+11| 1.69E+11| 1.20E+11 N/A
Dam Excess Load 0 0 0 NA N/A 0 0 0 0 NA
(% reduction)
Burnt River from ?gfg;ﬁfg\s';gzs) 6.11E+12| 4.61E+12| 2.38E+12 N/A N/A| 2.41E+12| 2.62E+11|4.02E+11| 1.93E+11 NA
t%”g{ﬂie:g‘gli (Lgrzc;?jﬁzzy) 4.80E+12|7.74E+11|4.91E+11 N/A N/A|8.51E+12|4.97E+11| 3.97E+11| 3.00E+11 N/A
Rd Excess Load 7 83 79 NA NA 0 0 1 0 NA
(% reduction)
Burmt River from ?gf;;ﬁg:q;gzs) 9.79E+12|3.45E+11|6.16E+11| 3.35E+11| 5.88E+10| 3.90E+12| 2.70E+11| 2.59E+10| 1.10E+09 N/A
- :
C:s”c‘zrilﬁzkczd (gr‘;‘lr?s?gz%zy) 6.86E+12| 1.02E+12| 6.47E+11| 3.94E+11| 2.68E+11| 1.33E+13| 1.32E+12| 5.26E+11| 4.47E+11 N/A
with Snake River |Excess Load
(9% reduction) 30 0 0 0 0 0 0 0 0 N/A
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Single Sample Maximum Criterion

Station Irrigation Season Non-irrigation season
. Medium- . Medium- . Medium- . Medium-
Fl Cat High i Med L High i Med L
ow Category ig High edium Lo ow ig High edium Lo ow

Measured Load
(organisms/day)
Load Capacity
(organsims/day)
Excess Load

(% reduction)
Measured Load
(organisms/day)
Load Capacity
(organsims/day)
Excess Load

(% reduction)

1.17E+13(2.65E+12 N/A 5.53E+09| 2.53E+10(6.18E+12| 9.79E+11| 4.52E+10( 8.95E+10 N/A

1.30E+13| 6.87E+12 N/A 3.74E+11(2.71E+11(|2.18E+13| 6.97E+12| 2.26E+12| 9.74E+11 N/A

36382-ORDEQ
Pine Creek at
Hwy 71

0% 0% N/A 0% 0% 0% 0% 0% 0% N/A

N/A 1.18E+11 N/A 1.97E+09| 4.15E+09 N/A 4.14E+10 N/A 4.76E+08 N/A

N/A |4.58E+11 N/A 3.48E+10( 1.31E+10 N/A 1.29E+12 N/A 3.07E+10 N/A

34250-ORDEQ:
Powder River
above Phillips

N/A 0% N/A 0% 0% N/A 0% N/A 0% N/A

Measured Load

. 1.88E+12|9.76E+11( 3.25E+11| 2.03E+11| 6.40E+10(|4.25E+11| 4.12E+11| 4.20E+12| 6.05E+10| 6.44E+09
(organisms/day)

Load Capacity , g3r, 15| 15E+12(7.91E+11|1.69E+11|9.12E+10|| 3.68E+12| 9.66E+11| 7.05E+11| 2.42E+11| 9.17E+10
(organsims/day)

Excess Load
(% reduction)

11490-ORDEQ
Powder River at
Baker City

0% 0% 0% 17% 0% 0% 0% 83% 0% 0%

G @ MeasuredLoad - o ] o6E 12| 1.81E+11| 6.50E+ 11| 7.63E+08] 1.60E+12| 2.50E+10| 4.40E 09| 1.10E+10|  NiA
w § & |(organisms/day) i i : : : : : :

& & =|oadCapacity o b ol 5 46E+111.60E+11| 1.00E+11|4.77E+10] 2.36E+12| 3.08E+11| 1.49E+11| 1.20E+11|  N/A
& £ ‘f (organsims/day) i i ’ ’ ’ ’ ’ ’

3 & §[Excessload 0% 83% 7% 83% 0% 0% 0% 0% 0% N/A
@ ¥ [(%reduction) ° 0 ° 0 ° ° ° ° °

o g @|Measwred Load 1 oo 1l 1 o7E+12|5.00E+11|4.56E+11| 2.84E+11] 2.26E+12| 1.46E+12[ 1.90E+11| 3.36E+11| /A
Ir'laJ -g ? (organisms/day) - i i i i i ) i i

X O T |Load Capacity

9 % 5| organsimalday) +00E+12|6.66E+11| 1.69E+11|7.65E+10| 4.77E+10] 2.36E+12| 5.66E+11[1.49E+11[1.30E+11|  N/A
= g y)

g 2 2 [ExcessLoad 80% 66% 66% 83% 83% 0% 61% 22% 50% N/A
® = @ |(%reduction) ° ° ° ° ° ° ° ° °

o p|Measuredload o0 1ol 1 24E+12| WA |4.08E+11|2.97E+10) 1.35E+12| 8.13E+11| 4.13E+11| 1.03E411|  N/A
LrIDJ @% (organisms/day)

& Q glload Capacity — \oe 1al571E+12] WA | 2.41E+11|5.02E+10] 1.548+13| 3.65E+12| 1.13E+12| 8.47E+11| WA
@ _%’ = (organsims/day)

g u 2 |BxcessLoad 0% 0% N/A 41% 0% 0% 0% 0% 0% NIA

(% reduction)
Measured Load
(organisms/day)
Load Capacity
(organsims/day)
Excess Load

(% reduction)

1.59E+13( 1.58E+12( 1.04E+12( 1.02E+12| N/A 1.59E+13(3.41E+12(2.44E+10( 9.78E+10| N/A

2.10E+13| 3.46E+12(7.32E+11| 3.96E+11 N/A 7.89E+12| 4.98E+12(4.92E+11|4.65E+11 N/A

11857-ORDEQ:
Powder River
near Richland

0% 0% 30% 61% N/A 50% 0% 0% 0% N/A

o g|Measured Load |, o0 il o7E411]1.20E410]0.00E+00| NA  |8.75E+10|3.18E+00|3.33E 00| 7.25E 400 /A
LIDJ 5 % (organisms/day) |~ ) ) ' ' ) ) )

& & §|toad Capacity |, oo ol sagr1a|7.75E411|  wA NA  [5.92E+12|6.46E+11[1.60E+11| 1.20E+11| N/A
% = T |(organsims/day) [~ : : ’ ’ ’ )

g o E[EE 0% 0% 0% NIA NIA 0% 0% 0% 0% NIA
« (% reduction)

& & [Measured Load e ol siE 12| 2388412 A NA [ 2.41E+12|2.62E+11[4.02E+11|1.93E+11| WA
LrlaJ 5% (organisms/day) . . i ) i )

& & §|toad Capacly e iol7 748411 |4 01E411|  NA NA  [|851E+12|4.97E+11|3.97E+11|3.00E+11| NA
& 2 o |organsims/day) ™ : : ) i ) )

§ & & [ExcessLoad 21% 83% 79% N/A N/A 0% 0% 19 0% NIA
® = O |(%reduction) 0 ° 0 ° ° ° °

Measured Load
(organisms/day)
Load Capacity
(organsims/day)
Excess Load

(% reduction)

9.79E+12| 3.45E+11|6.16E+11| 3.35E+11| 5.88E+10|( 3.90E+12| 2.70E+11| 2.59E+10| 1.10E+09 N/A

6.86E+12(1.02E+12|6.47E+11| 3.94E+11(2.68E+11| 1.33E+13| 1.32E+12| 5.26E+11| 4.47E+11 N/A

11494-ORDEQ
Burnt River at
Huntington

30% 0% 0% 0% 0% 0% 0% 0% 0% N/A
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River from USFS

. . 0% | €0 Irrigation & Al
Unity Reservoir Singlesomsle Non-lrrigation
Discharge
Percent Criterion based Season based Flow category
Stream reach :
— reduction upon upon based upon
e
Brownlee Subbasin
Brownlee
Subbasin streams 0 Geometric Mean & | May-October & All
confluence with = Single Sample November-April —
Snake River
Powder Subbasin
34250-ORDEQ:
Powder River 0 Geometric Mean & | May-October & All
above Phillips = Single Sample November-April —
Reservoir
Powder River from
Phillips Reservoir 83 Single Sample November-April Medium
to Baker City
North Powder 83 Single Sample May-October Medium-High &

Medium-Low
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Boundary to Miller
Rd

North Powder
River from Miller
Road to
Confluence with
Powder River

Geometric Mean

May-October

Low

Eagle Creek from
New Bridge to
Brownlee
Reservoir

Geometric Mean

May-October

Low

Powder River from
Baker City to
confluence with
Snake River

Geometric Mean

May-October

Medium-Low

Burnt Subbasin

Burnt River
upstream of Unity
Reservoir Dam

(@)

Geometric Mean &

May-October &

Single Sample

November-April

All

Burnt River from
Unity Reservoir to
Clarks Creek Rd

Single Sample

May-October

Medium High

Burnt River from
Clarks Creek Rd to
confluence with
Snake River

Geometric Mean

May-October
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5. Source Assessment
assessment and Loead-load
Contributions

Fecal indicator bacterla such as E-—eelE. coli, and associated pathogens originate from human;
and other warm-blooded animal wastefeces. The pathways by which E-
eoliE. coli and associated fecal pathogens enter waterbodies depends on the specific sources,
lecations-oforigin-transport mechanisms, and landscape management practices.

5.1 Summary of DEQ seuree-assessmentbacteriak:
eohlE. coli monitoring data

Fhe-sections-thatfellowThis section presents tabulated-E—eoliE. coli datasample data collected ;
collectod o pcvndede oo By DEQ N the 2o o —per Sennnnlon Docopuope e oo S
SubbasinsRiver between 2007-20132000 and 2024, including data collected approximately
every two months as part of the statewide DEQ ambient monitoring program aleng-with
discussion-ofevaluationof the dataand data from the Basin-specificDEQ TMDL project from
2007-2013 (DEQ 2013; DEQ 2016). EorTMBPL prejectdata;sSamples are stganizedgrouped
accordlnq to wnqaﬁen—éMay October) and nen—imqaf&en—éNovember Aprll) seasonal perlods Fhe

BaeteriaE—eolE. coli data for the Brownlee, Powder, -and Brownlee subbasins are summarized
in Tables 5-+a53 and sample Iocatlons are shown on Flgures 5—1—]:&26%4.—2—&%—5—1—3& 28
and-29, and 31 2 _
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Table 53: Brownlee, Powder River,_and Burnt and-Brownlee-sSubbasins E-—eohlE. coli data and percent of samples exceeding the single

sample criterion (406 organisms/day) from 2007-2013 (DEQ TMDL Project; DEQ 2013)Fable 5-1a-PowderRiverand Brownlee Reservoir

Subbasins-bacteriaE—coli-datafrom-2007-2013(DEO TMDBL Proj

lect: DEOQ-2013)

May-October

Nen-irrigation-Season-November-
ApriliA-4/30

. I ) DEQ Sample

Monitoring Station Leg-Geometric

Mmean
(organisms/day)

%>%> 406

organisms/
100 mL

years

SRe3PR~FBE

CR NN

Log-GeometricM
mean
(organisms/day)

%> 406

organisms/
100 mL%>406

Brownlee Subbasin

36382-ORDEQ: Pine Creek (Powder
Basin) @ State Hwy. 71 near Oxbow, OR

2011-13

w
o

1©©

(@)

Powder Subbasin

34249-ORDEQ: Cracker Creek above
Wind Creek confluence at bridge crossing-
CrackerCr—above Wind-Cr—confluence

642007 | 19 4 0

(€3]

34250-ORDEQ: -PowderR-above Phillips
Reservoir-bamPowder River at Dredge

Loop Road above Phillips Reservoir Dam

2007-08 | 25 14 0

26601-ORDEQ: -Powder River at RM
131.1 (Snake), 0.25 miles d/s of Mason
Dam, at WRD gauging station-Rewder R-
atRM-1311_d/sOf Mason-Dam

2007-08 | 28 1 0

22

10725-ORDEQ: Powder River 3 miles
south of Baker-PewderR-—3-miles southof
Baker

2007-08 | 22 138 14

135

20

11490-ORDEQ: Powder River at Hwy 7

(in Baker City)-PowderR—atHwy 7 (in
Baker City)*

2007-13 | 38 72 10

21

51

10

34252-ORDEQ: -Powder River upstream
of North Powder confluence-PowderR-

upstream of N. Powder confluence

2007-08 | 21 224 38

24

54
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Nen-irrigation-Season-November-
May-October ;
e Aprili1/1-4/30
Ny
m Ny
Sample be s
Station Number-and NameDE=0O P F . er .
o ] cdates Loeg-Geometric %>%> 406 Leg-GeometricM %> 406
Monitoring Station of —_— — of == e p—
years | o Mmean organisms/ | o mean organisms/
o (organisms/day) 100 mL mp (organisms/day) | 100 mL%>406
pl les
es n
- _ n
12624-ORDEQ: -Powder River at Deane
Bidwell Road--Powder R—at Deane 2011-12 1 N/A 0| 10 39 0
Bidwell Rd-
36191-ORDEQ: North Powder River at
Hwy. 30 Bridge—N--PowderR—at-Hwy-30 | 2010-13 | 45 372 47 | 30 61 27
bridge
36192-ORDEQ: North Powder River at
Miller Rd. Bridge-—N-—PowderR—-at-Miller 2010-13 | 45 84 16| 32 20 12
Rd-bridge
10724-ORDEQ: Powder River at Hwy 86
(east of Baker City)-PowderR—atHwy 86 | 2007-13 | 18 107 11| 13 61 8
loosrerBolosCibos
36193-ORDEQ: Eagle Creek at Snake
- 2010- 45 30
11857 -Powder R—at Snake R 31013 | 25 -
River Road 13 25 34348 1118 30 1736 06
11857-ORDEQ: Powder River at Snake 2010- 45 30
Snae R_Ré fess Richland 131013 | 45 e ks = >
36194 -Powder R-Armof Brownlee Res: 10 25 19 4 8 110 s
36194-ORDEQ: - Powder River Arm of
Brownlee Reservoir @ Hewitt Pk. Boat 20104~ 1 25 1933 40 82 1109 00
- 13 30 1
Ramp36382-Pine-Cr—at-Hwy 71
Burnt Subbasin
36_3198-ORDE_Q: West Fork Burnt River at 2010-13 | 43 24 2| 19 33 0
Rice Road Bridge -
36197-ORDEQ:_M|ddIe Fork Burnt River 2010-13 | 43 97 14| 32 17 0
at Rice Road Bridge —
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Nen-irrigation-Season-November-
~ i November-
enmdinbe Aprili1/1-4/30
Ny
m Ny
Sample be s
Station Number-and NameDE=0O p F . er .
o ] cales Loeg-Geometric %>%> 406 Leg-GeometricM %> 406
Monitoring Station of —_— — of = e p—
years | o Mmean organisms/ | o mean organisms/

o (organisms/day) 100 mL mp (organisms/day) | 100 mL%>406

pl les

es n

_ _ n

36196-ORDEQ_: So. Fork Burnt River at 2010-13 | 43 410 56| 31 40 16
Rouse Lane Bridge -
36195-QRDEQ: Burnt River at Unity 2010-13 | 43 6 0 35 9 0
Reservoir Dam _—
34256—O_RDEQ: Burnt River at Clarks 2010-13 | 43 193 26| 32 29 3
Creek bridge —_—
36384-ORDEQ: Dixie Creek (Burnt Basin) 2011-12 3 150 33 4 14 0
near mouth at Hwy. 30. —
36385-ORDEQ: B_urnt River @ Hwy. 30 2011-12 4 63 0 4 22 0
upstream of Huntington, OR _
1;494—ORDEQ: B_urnt River at Snake 2011-12 | 18 85 17| 15 20 0
River Road (Huntington) —
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5.1.1 Upper Powder River to Baker City

BaeteriaE—eoliE. coli monitoring locations in the Powder River Subbasins ane-tributaries-from
the-its headwaters to Baker City are shown in Figure 5-1-1a26. Land cover/land uses in this
areareach- consists of forest interspersed with pastures used for livestock grazing. Based-en
monitoring-databacteriaE—eoliE. coli leadirg-concentrations above Phillips Reservoir (34249-
ORDEQ CrackerCreek-and 34250-ORDEQPRowder Riversample-locations) appearsto-be
minimathad—with no exceedances of geometric mean or single sample criteria_during the DEQ
TMDL project from 2007-13. Irrigated pastures and hay fields that-are-often-seasenally-grazed
by-livestock-become-more-frequentand-extensiveare present downstream of Phillips Reservoir.
e e e e e

The DEQ monitoring station on the Powder River
approximately-14 miles downstream of Phillips Reservoir (10725-ORDEQ); had-exhibitedhad
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exceedances of both geometric mean and single sample criteria year round_during the DEQ
TMDL Pproject-Study-of from 2007-13 (Table 5-1a53).

Based-on-menitering-data;-eExceedances of criteria beceme-were less frequent at the
monitoring station_11490-ORDEQ (-Powder River at Hwy 7 (in Baker City)in-BakerCity-(; Table
5-14a53). Using a Seasonal Mann-Kendall tTest (Meals et al., 2011) to examine interannual
trends ef—l%eeh—eeneen#aﬂem DEQ amblent momtorlnq datan —BaetenaELeehE coli
concentratlons Sosh

5|qn|f|cantly mcreased (p 0.028; slope =
1.31) between 2000 and 2024 after accounting for seasonal differences (itrigatieaNovember-
April vs. nen-irrigatiorMay-October) (Figure 5-121b27). Two exceedances of the E. coli single
sample criterion have been observed between 2020 and 2024.

Based on data collected in the DEQ TMDL project from 2007-13, the highest percent reduction
needed to meet crltena at monltorlnq station 11490- ORDEQ occurred during theAeeer—dmg—te

leea&en—nen—lmqanen—seasenNovember Aprll wrth—a—g#eater—pe#eent—redueﬂen—FeqH#ed—MHeet
e e e e oo n e e e e coc oo (Table - E—ee 20,
Station-11490This station is located within-Baker City-at-highway 7andjust-downstream of
several public parks_and residential areas in Baker City and upstream of the discharge point for
the Baker City Wastewater Treatment Plant.-Unlike-ether-meniteringlocations,-water-guality-at
this-site-includes-influencef In additionat to nonpoint source inputs from rural areas upstream of
the city boundary, inputs from sources such as pet waste, waterfowl and other urban wildlife,

and Femfalllnq septlc svstems epban—aemﬂnes—and—._&eeh—seu;ees—swh—as—w
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34250 Powder
River abv Phillips
Reservoir

26601 Powder
River blw
Phillips
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Figure 27: E—eoliE. coli data for Powder River at Highway 7 (11490-ORDEQ; AU ID:

OR SR 1705020303 05 102816) from the DEQ Ambient Monitoring Program, 2000-2024

11490-ORDEQ: Powder River at Hwy 7 (in Baker City)
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5.1.2 Powder River from Baker City to Thief Valley Reservoir-ineluding and-lower
North Powder River

Data collected in the TMDL project from 2007-13 and as part of the DEQ ambient monitoring
network suggest that Bewnstream-ef Baker-CitybacteriaE—€olE. coli concentrations generally
increase in the Powder River downstream of Baker City as it flows through alewland-valiey

areathe Baker Valley-deminated-by-irrigated-pastures-and-livestock (Table 5-1a53 and Figure
5.1.228). BaeteriaE-—€oliE. coli concentrations at the Powder River at -84 (34252-ORDEQ) and

the North Powder River at the Hwy 30 (36191-ORDEQ) exceeded both the leg-geometric mean
and single sample criteria during the-irrigation-seasenMay-October and the single sample
efiterta-criterion in the-nren-irrigation-seasenNovember-April based en-menitering-datadata
collected from the TMDL project during-frem 2007-2013. Bue-to-the-high-populations-of-livestock
and-predominance-of flood-rrigation-practices,-bacteriaE—cohE. coli load reductions to this

reach of the Powder River and lower North Powder River should be a high priority for restoration
activities.
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Figure 28: DEQ E—celE. coli monitoring locations in the middle portion of the Powder River
Subbasin
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The Powder River below Thief Valley Reservoir transitions-inteflows through an area with high

topographic relief interspersed with agricultural areas in valley bottoms (Figure 5-1-3a29). -The

most prominent of these is the Keating Valley midway between Thief Valley Reservoir and the
city of rearRichland. -which-containsirrigated hay fields and seasonal lvesteck-usage of cattle

characterize these agricultural areas-aleng-theriver{Figure-5-1-3b}. DEQ ambient monitoring

BactepaE—esh-montenng-data fromm2000-2019 at the PowderRiyvernearKeatng{10724-
ORDEQ)indicatesORDEQ (Powder River at Hwy 86 (east of Baker City)) indicatessuggests

consistientconsistent, and possibly increasing (p = 0.0793; slope = 2.82), bacteriaE—¢coliE. coli
concentrations leading-from-agricultural-(ivestock)-sodrees-in this area from 2000-2024 based

on a seasonal Mann-Kendall test during-rrigation-and-non-irrigation-seasons-(Fable 5-1aFigure
5:1.3b30).

Near Richland and the confluence with Eagle Creek, the Powder River flows through-iver
enters a broad valley with extensive irrigated pastures and hay fields before joining the Snake
Riverin-Brownlee Reservoir on the Snake River (Figure 5-1-3a29). Exceedances of beth-the-log
mean-and-single sample criteria eceuredoccurred during the-rrigation-seasenMay-October -at
11857-ORDEQ (Powder River at Snake River Rd (Richland))} {+1857-ORBEQ)-during the DEQ
TMDL project of 2010-13 frem-2000-2019-(Table 5-1a53). Hewever-tThere were no

exceedances of criteria in the-non-irrigation-seasenNovember-April during this period.
Monitoring -Baetem&l%eeh—eeneen#a&ens—data at 36193 ORDEQ (anle Creek at Snake River

Road) ) orfrom the DEQ
TMDL project —2991—29—1%—|nd|cate th baeteH&ELeehE CO|I Ioadlng eenmbu%es—contnbuted to
periodic single sample criteriona exceedances during the-irrigation-seasenMay-October from
2010-13 (Table 5:1a3).

Pine Creek drains a portion of the Brownlee watershed-Subbasin that enters directly into Hells
Canyon Reservoir on thethe Snake River below-below Oxbow Dam (Figure 5-1-3a29). -The
upper portion of the watershed-catchment near Halfway contains extensive-irrigated pastures
and hay fields. -The lower portion flows through an area of high topographic relief with minimal
development. -Monitoring data for 36382-ORDEQ (-Pine Creek (Powder Basin) @ State Hwy.

71 near Oxbow, ORPine-Creek-at-Hwy 71 {36382-ORDBEQ) from 20072011-2013 do not
indicate exceedances of-bacteriaE—col- geometric mean or single sample criteria during

rrigation-ornen-irrigation-seasensthroughout the year (Table 5-13a).
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Figure 29: DEQ E—celE. coli monitoring locations in the lower portion of the Powder River
Subbasin and the northern portion of the Brownlee Subbasin
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Figure 30: E—eoliE. coli for the Powder River at Hwy 86 (10724-ORDEQ; AU ID:
OR SR 1705020308 05 102826) from the DEQ Ambient Monitoring Program from 2000 to 2024

10724-ORDEQ: Powder River at Hwy 86 (east of Baker City)
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5.1.4 Upper Burnt River-Subbasin above Unity Reservoir

The upper Burnt River-Subbasin Watershed-above Unity Reservoir contains a mixture of
managed and unmanaged land uses/land covers. The upper portions of the forks are mostly
forested. -The North and West Forks of Burnt River contains limited-pasturelands along a
portion of the rivers ehannekjust upstream of the-Unity Reservoir. -The Middle and South Forks
contain irrigated mere-pastures and hayfields-areas near the reservoir;-with-the-Seuth-Fork

hesving the | o | | havfiolds,

BacteriaE—coliE. coli data have-werebeen collected frem-in the West, Middle, and South Forks
of the Burnt River from 2010-13 as part of the DEQ TMDL project (Table 5-3-21b4). The North
Fork has-was not been-sampled due to lack of public access te-theriverin the vicinity of the
reservoir (Figure 5:1-4a31). OftheBased on available meniterinrg-data-available-for-theforks, the
South Fork had frequent exceedances of both the leg-geometric mean and single sample
criteria in-during the-irrigation-seasenMay-October and several single sample criterion
exceedances in the-hen-irrigation-seasenrNovember-April from 20072010-2013 (Table 5:3b54).
The Middle and West Forks had several exceedances of the single sample criterion during the
irrigation-seasenMay-October enly-during 20072010-2013 (Table 5-4b54). Percent reductions
were not Because-there-was-ho-measured-flow-data—availablecalculated for monitoring stations
on the 4er—the—Nerth—M|ddle West and South Forks of the Burnt River because measure flow
data were not available.;-#

thesereaches: The nearest - nea#esplocatlon Fe&eh—Wlth leael—dmaﬂen«;uwewa&e&leulated
ustrg-flow data_occurs-measured-below below Unity Dam;-where-the-dewnstreamreservoir
dynamicsinfluence-biclogicalprocesses-and-bacteriaE-—coli-levels. Asnoted-above-and-based
on-observed-criteria-exceedancesDespite the lack of flow data, concentration data suggest that ;
the South Fork Burnt River should be the highest priority for bacteriaE—eehE. coli load
reductions in the tributaries upstream of the-BuratRiverUnity Reservoir.
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Figure 31: DEQ E—colE. coli monitoring locations in the Burnt River Subbasin

5.1.5 Burnt River from Unity Reservoir to Huntington

The Burnt River below Unity Reservoir flows through a 30-mile-lenrg30-mile-long valley with
irrigated pastures and cultivated hay;—aleng-with- and through the communities of Hereford and
Bridgeport. Below the DEQ monitoring station Bridgepert{34256-ORDEQ (:-Burnt River at Clark
Creek bridge), the Burnt River enters a steep, 15-mile-long canyon-fer-15-iles. Most of the
land-area is managed by the Bureau of Land Management-with-minimal-agriculture-and-grazing.
Below the canyon, the Burnt River flows through the-fields and scattered cottonwood gallery
forests in the Durkee Valley followed by another canyon reach before flowing into the-Brownlee
Reservoir on the Snake River{Brownlee-Reservoir) below the eemmunity-City of Huntington
(Figure 5-2-4a31). Dixie Creek enters the Burnt River upstream of Huntington. The Huntington
WAMTP-waste-water treatment plant (DEQ# 40981, EPA# OR0020052) discharges into the
Burnt River below Huntington and is reflected in samples collected at 11494-ORDEQ.
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Quarterly-mMonitoring for the Burat-Riverat-Unity(36195-ORDEQ (Burnt River at Unity
Reservoir Dam) from 2010-2013 suggest extremely-no criteria exceedances of lew-bacteriak:

eoliE. coli levels-concentrations{ne-criteria-exceedances)- entering the river from the outlet of
the dam (Table 525 ). Bactero=—cclientoring-romseovrecsuoshream- e dicotinthe

eoopels

BaeteriaE—eolE. coli monitoring for 34256-ORDEQ (the-Burnt River at Clarks Creek Read
{bridge34256-ORBEQ) from 2010-2013 indicate-suggest exceedances of geometric mean and
single sample criteria during the-irrigation-seasenMay-October and_of the single sample criterion
during the-nen-irrigation-seasenNovember-April (Table 5:2b4). Fhis-samplinglocationreflects
romfecneceoodenli Lociiioe ol ol Hoesnao s

Monitoring data from 36384-ORDEQ (Dixie Creek (Burnt Basin) near mouth at Hwy. 30Bixie
CreekatHwy 30(36384-ORDEQ) indicate exceedances of geometric mean and single sample
criteria during_the-irrigation-seasenMay-October of 2011-12. Hewever-tThere were no
exceedances of criteria during ren-irrigation-seasenNovember-April. ©Or-At the Burht-River
upstream-of Huntingten{36385-ORDEQ _(Burnt River @ Hwy. 30 upstream of Huntington, OR),
no exceedances of baeteriaE—€olE. coli were observed during all seasons from 2010-2013.
Howevere Exceedances of the single sample criterion were observed during irrigation season
downstream of Huntingten{11494-ORDEQ (Burnt River at Snake River Road (Huntington)) over
the same time period (Table 5-1b4). Significantly increasing (p = 0.0236; slope 1.23) E. coli
concentrations Sirgle-sample-exceedances-were also observed at this site-station from 2000-
20192024 (Figure 5-3-4b32). Although this site is located downstream of the WAATR
wastewater treatment plant outfall, calculations based on permitted limits suggest that nonpoint
sources still eempeose-contribute most of the baeteriaE—eehE. coli present in water samples
(Tables 4-5:2kk-nn6-49).
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Figure 32: E—coliE. coli data for the Burnt River at Snake River Road (11494-ORDEQ; AU ID:
OR SR 1705020208 05 102810) from the DEQ Ambient Monitoring Program from 2000 to 2024

11494-ORDEQ: Burnt River at Snake River Road (Huntington)
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5.2 BacteriaE—colE. coli sources

In this section, DEQ describes potential sources and transport mechanisms of E. coli to surface
waters. Based on the analysis of monitoring data presented in Section 5.1 and information

presented deser-rleed—below DEQ +dentr#red—waterbed+es—érwers—&nd—streams)—dewnstre&m—ef

exeeedanees—concludes that nonpornt sources contrlbute the Iarqest share of excess Ioads
causing violations of efOregon’s eriteria-water quality standards for- E—coliE. colifecalbacteria
in the Power River Basin.- Oal-tFweTwo of the monitoring locations may-be-irfluencedreceive
potential influences from wastewater treatment plant discharges-by-disehargesfrom-WAWFPs.
Hewever-bBased on permit effluent limits for these facilities, the potential contributions to
riverine-instream loads are minimal-exceptunderupsetorbypass-conditionsless than

contributions from nonpoint sources (Section 4.5.2).

-DEQ did not have access to Bacteria Source Tracking (BST) or DNA data for identifying the
presence or absence of specific sources or estimating the relative proportion of sources to
specific areas of the basin. DEQ instead relied on publicly available information land use/land
cover, agricultural statistics, population statistics, permit limits and conditions, and available
information on wildlife in the basin to identify source categories. The lack of BST information
does not affect the calculation of percent reductions in loads needed to meet criteria or the
allocation of sources between point and nonpoint source categories (section 6). Collection of
BST information could be useful for TMDL implementation and adaptive management in the

basrn (USEPA 2011) iFhus—DEQ—eenterrds—eeneluded#raLnenpetm—seuree—rnput—ef—feeat

5.2.1 Livestock-grazing-and-pasture-rrigationAgricultural practices

Stream reaches downstream of areas with agricultural practices, including areas used-by: for
livestock productlon tended to have exceedances of E CO|I criteria in the Powder Rrver

Surface and—shaﬂew—surfaee—runoff from these areas eentammated—mav contrlbute gqmireant—

coli loads to surface waters through agricultural stormwater discharge (USEPA, 2023b),
irrigation return water, and stormwater originating from mixed land uses/land covers-torecieving
waters.

Agricultural statistics from Bdata from Baker County (representing the majority of the which

oceupies-mest-of-the-Powder_and Burnt Ssubbasins-Basir-and-generally-reflectsconditionsin
adjacentcounties) shows that cattle/calves make up the majority of livestock cempared-te-hogs;

sheep;-horses—and-chickensforthese irrigatedlandspresent on an annual basis. Based on the
2017 USDA Census of Agriculture_for Baker County, -71,187 cattle/calves were recorded in

2012 and 75 187 were recorded inin 2017—eatﬂe#ealt—an+mak&nﬁseew—e&lt—eperatrens—were
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never-did-notexceeded-8;343-animalunitss: It is important to note that the census records
inventories as of December 31% of the census year (USDA-NASS 2019). Thus, the actual
number of livestock of a particular type present in the basin at any one time throughout the year

may be less than that recorded on the census due to birthing, sales, or other factors. Asa

Fhelofthese cow-calfoperationsCattle/calves may occupy pastures, free range areas, o
confined animal feeding operations (CAFOs) -or leave the basin entirely throughoutduring the
year. CAFOs require a permint and-are-point-sources-and-notincludedin-the-nonpoint-seurce
l'@&d'SfOl’ Waste manaqement and are dlscussed in the next section. &%—deﬁned—m—@#eqen—bv—the

5.2.1.2 Confined Animal Feeding Operations (CAFOSs)

CAFOs are genetally-defined as the concentrated confined feeding or holding of animals in
buildings, pens, or lots where the surface is prepared to support animals in wet weather or
where there are wastewater treatment facilities for livestock (e.q., manure lagoons). CAFO
wastes include but are not limited to manure, silage pit drainage, wash down waters,
contaminated runoff, milk wastewater, and bulk tank wastewater.

The CAFO permit program began in the early 1980s to prevent CAFO wastes from
contaminating groundwater and surface water. There are 12 CAFOs operating in the Powder
River Basin, (see-Table 5:2:3b54), which are permitted under general permits in either Oregon’s
federally delegated NPDES or state Water Pollution Control Facility (WPCF) programs. CAFO
permits are administered by the Oregon Department of Agriculture (ODA), guided by a
Memorandum of Understanding with DEQ. Neither the NPDES or WPCF CAFO permits allow
point source discharge of wastewater or wastes from regulated activities to surface water or
groundwater, except during a 25-year, 24-hour rainfall event. Therefore, no numeric point
source WLAS are appropriate. However, a permittee’s failure to fully comply with all permit
conditions could allow contribution of excess E. coli to the nonpoint source general loads, thus a
narrative requirement for appropriate management measures to be applied is required, which
also supports implementation of nonpoint source LAs throughout the basin.
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Table 5554: Permits for Confined Animal Feeding Operations (CAFOs) in the Powder River Basin
(as of April 2024

QRADEMIL | pormit type City Designation
62653 NPDES BAKER Medium
CITY Concentrated
173037 NPDES BAKER Medium
CITY Concentrated
180694 NPDES BAKER Medium
CITY Concentrated
180848 NPDES BAKER Medium
CITY Concentrated
180868 NPDES HAINES Medium
Concentrated
181161 NPDES RICHLAND | Medium
Concentrated
181194 NPDES BAKER Large Tier 1
CITY Concentrated
181215 WPCF BAKER Medium Confined
CITY
182744 NPDES BAKER Medium
CITY Concentrated
186190 NPDES BAKER Medium
CITY Concentrated
186660 NPDES BAKER Medium
CITY Concentrated
1000275 NPDES BAKER Large Tier 2
CITY Concentrated

CAFO permittees are prohibited from discharging manure, litter, or process wastewater to
surface waters and ground waters of the state, except as allowed under conditions of an
extreme rainfall event, defined in the permit as greater than the 25-year, 24-hour rainfall. The
CAFO extreme weather event is similar to, but applied differently than, an “upset” and “overflow”
event identified for NPDES permitted WWTPs.

Each permitted CAFO receives a routine inspection from their ODA area Livestock Water
Quality Inspector once a year, on average. During this inspection, the operator and inspector
discuss the operation, and the inspector reviews the entire operation and recordkeeping to
ensure compliance with permit terms and water quality rules and laws. Inspection reports detalil
permit compliance in the following areas: permitted number of animals, animal confinement
requirements, manure and silage containment requirements, manure application requirements,
Animal Waste Management Plan, and record keeping. Problems in any of these areas can
result in the issuance of a water quality advisory or a notice of noncompliance. In the event a
violation is found, the ODA requires the operator to develop a solution to the problem and a
schedule to complete the corrective actions. Surface water quality samples are taken when
visual or anecdotal evidence of discharge is present.

CAFO permits also regulate land applications of animal and other waste and require that these
discharges do not exceed a designated E. coli effluent limit. Types of discharge that are
prohibited include, but are not limited to:

Oregon Department of Environmental Quality 158



contaminated runoff from confinement or waste accumulation areas,
overflow or discharges from waste storage facilities,
discharges due to improper land application activities from seepage below the root zone,
surface drainages or field tile outlets,
dry-weather discharges,
discharges due to equipment failure,
leakage or seepage from facilities in the production area in excess of approved designs,
and
e discharges to underground injection control systems.
All land application of manure and process wastewater must be done in accordance with an
ODA approved Animal Waste Management Plan.

Having adequate manure storage can be challengingdifficult, particularly during periods of
heavy precipitation or snowmelt. This predicamentdifficulty can-beis further exacerbated by the
location of some CAFO facilities with-streamsand-drainages-near limited acceptable land
application areas. CAFO facilities may not have the capability to store manure through extended
wet weather periods and the lack of capacity can result in the land application of manure when
conditions are not agronomically favorable (saturated soils and/or potential for surface runoff).
The permit does allow application when it is a desired alternative to allowing waste storage or
wastewater control facilities to overflow (e.qg., land application to saturated soils to pond
wastewater onsite provides for greater protection of surface waters than a direct overflow of a
waste storage tank to surface waters). The land application in these circumstances will be
considered an upset condition according to their permti. The general permit stipulates that,
during such a discharge, effluent cannot cause or contribute to a violation of state water quality

criteria.

5.2.2-2 Residential septic systems

The population of Baker County, which represents most of the population within the Powder
Rlver Basm as of 2020 was 16 668 (US Census Bureau 2021) Apm@emately—é&%—ef—the

The Powder: and Burnt subbasins along with the -anrd-Brownlee Reservoir Ssubbasins in Baker

County and Union County are predominately rural. Even though urban areas make up a small
percentage of the land use area in the subbasins, approximately 68% of the county’s population
lived within these Urbancenters areas (US Census Bureau 2021). These urban centers are
served by publiepermited wastewater treatment systems make tp-a-smallpercentage ofthe
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sewreed—b%en#aleed—sewaqe—s%tems%%—@ensus—&#eaw@@%ﬂ Wlth state |ssued

wastewater permits to limit E—eeliE. coli bacteria discharge to surface waters to protect public
health and beneficial uses of water.

A septic system is the predominate method of sewage treatment for homes and businesses that
are not connected to a centralized wastewater treatment system. Rural residences and
businesses that utilize onsite or subsurface wastewater management (septic systems) are not
evenly distributed throughout the subbasin.

Septic systems consist of a tank and a subsurface distribution system, or drainfield. Wastewater
flows into the tank where solid material settles to the bottom and the remaining effluent flows out
of the tank into a drainfield where it leaches into the ground. The initial treatment occurs in a
septic tank, where most of the settleable and floatable materials are removed and patrtial
digestion of organic matter occurs under anaerobic conditions. Microbes in the soil and other
biological processes further breakdown the remaining contaminants to yield treated effluent that
is often delivered to groundwater, and in some cases, surface waters (USU-S—EPA, 2002). For
properly functioning on-site systems, bBacteria dies off during the treatment process and-+fthe
system-is-functioning-properly- discharge impacts to groundwater are negligible. However, there
are factors described below that affect whether a system is functioning properly.

Oregon Administrative Rule 340-071-0100 governs the rules and permit conditions for onsite
wastewater treatment systems. OAR 340-071-0100(65) defines a "Failing System" as any
system that discharges untreated or incompletely treated sewage or septic tank effluent directly
or indirectly onto the ground surface or into public waters or that creates a public health hazard.
Many of Oregon’s older onsite systems may fall under this definition. These systems have a

higher potential tobe adversely impacting water quality witheutsurfacing sewage-to-the
groundrelative to systems installed after the establishment of OAR 340-071-0100.

The requlatory programs in place at DEQ and county agents are intended ensure onsite

systems are properly sited, installed and maintained in order to prevent causing or contributing
to water quality violations, and onsite systems are designed to produce no bacteria loads to
surface waters. However, failing and/or poorly situated onsite sewage systems can produce
significant bacterial loads.
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A resource to address these potential sources are Fthe DEQ Onsite Wastewater Management
Program is partner in the Oregon Septic Smart Initiative
(https://www.oregon.gov/dea/Residential/Pages/Septic-Smart.aspx) that provides access to
information about their septic systems including a voluntary approach to existing system
evaluation during property transactions or when failing systems are identified. Ongoing
education and outreach as well as regulatory programs are in place to help ensure onsite
disposal systems do not cause or contribute to water quality violations.
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5.2.3 Permitted wastewater and stormwater discharges

Table 5-2.365 lists all National Pollutant Discharge Elimination System permits for discharge of
wastewater and stormwater within the Powder River Basin.

5.2.3.1 Wastewater discharges

As shown in Table 55, there are three active industrial wastewater discharge permits within the
Powder River Basin. DEQ determined that the processes involved in these sugar and power
facilities do not have a reasonable potential for E. coli in discharges.

Table 55 also lists four permitted municipal wastewater facilities that requlated E. coli
discharges. As detailed in the table and its notes, the active sewage treatment plants
discharging in the Powder River Basin are at Baker City (£2 MGD to the Powder River; Figure
28), North Powder (21 MGD to the North Powder River; Figure 28) and Huntington (£1 MGD to
the Burnt River; Figure 31). E. coli concentrations in effluents from these facilities are not
permitted to be above the criteria in OAR 340-041-0009(6)(b)(A) and (B). Based on available
data on wastewater treatment infrastructure, DEQ concluded that point source discharge of
treated sewage wastewater contributes less E. coli to surface waters than nonpoint sources in
the basin.
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River Basin wastewater and stormwater discharge

permits
. DEQ - NPDES L .
Discharge file EPA Permittee Facility Permit Receiving Rl\_/er
type number type water Mile
number type
o . .. | sewage DOM- Powder
g 5324 | OR0020699 | City of Baker City treatment Cib River 116.3
% . - sewage .
2 36156 | OR0023329 | City of Halfway i DOM-Db | Pine Creek | 19.5
g reatment
g 40981 | OR0020052 | City of Huntington | >5Vagd¢ DOM-Db | Burnt River | 2
5 treatment
S 61600 | OR0022403 | St Of North sewage | hoypp | Powder 82.4
S Powder treatment River
e 2142 | OR0002526 | Amalgamated food | ygos |Shake 252
T 2 Sugar Co, Inc preparation River
ﬁ § 41297 | OR0027278 Idaho Power Co - electric IW-O Snake 247
= % Hells Canyon Plant | power River
= g 41299 | OR0027286 Idaho Power Co - electric IW-O Snake 273
Oxbow Plant power River
Rare Earth
125054 | ORR303528 | Resources, LLC - gold ore GEN12Z | Pine Creek | 26.43
Bonnanza Mine
5 126933 | ORR303529 | Bayhorse Silver siverore | GEN12z | Snake 317
g (USA) Inc. River
£ 102507 | ORR211070 ’éf)h Grove Cement | inestone | GEN12Z | Burnt River | 27
o)
? 108030 | ORR211613 | ASh Grove Cement | concrete | o157 | gyt River | 8.5
Co - Lime Plant products
101822 | ORS110870 | Oregon Department | ooy o [ MSA-0 o ious NA
of Transportation Phase |
Notes:
* Baker City ceased discharge to the Powder River in summer 2022. Water Pollution Control Facility (no discharge)
permit application in process. However, discharge resumed in summer of 2023 under the NPDES permit.
**Halfway ceased discharge to Pine Creek in 2018. NPDES permit terminated and WPCF permit issued in 2019.
NA = Not applicable because outfalls are located along the road system throughout the basin
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5.2.3.2 Stormwater discharges

Stormwater running off from lands felewing-expesure-to-manure-from-livestockwildlifepets-or

poorly-functiohing-septic-systems-contaminated by fecal material is-a-potentially sigrificant
contributes nonpoint sources of baeteriaE—coliE. coli to waterways in the basin. Fhis

sedreeStormwater originates from a variety of land uses within the basin and may be conveyed
to waters as overland flows, along roadways, or other conveyances and can be addressed
using nonpoint source management strategies.

DEQ determined that the handful of ore operations in the basin registered under the NPDES
1200Z Industrial Stormwater general permit do not have reasonable potential to contribute
bacteriaE—eoliE. coli in discharges-and-cumulative-flowveolumes-would-be-miniseule. The only
permitted point source of baeteriaE—eolE. coli in stormwater discharge in the basin is through
the Oregon Department of Transportation management of stormwater from highways statewide
under a Phase | Municipal Separate Storm Sewer System (or MS4) permit. Although ODOT'’s
MS4 permlt does not speC|fy an efﬂuent limit for fee&l—mehea%er—baetenaE collenel-thghway

- e e
Ieaekgreunel—se{%esef—baetenaléeehE CO|I areJHeely—temy be present at tlmes in highway
stormwater conveyances within the Powder River Basin. Therefore, DEQ opted to assign a
wasteload-allecation\WLA of at least 1% of the loading capacity for ODOT’'s MS4 permit. EPA’s
draft TMDLs to Stormwater Permits Handbook (USEPA, 2016) offers several methods for
calculating wasteload-allocationWLAs for NPDES stormwater permits, including MS4 permits.
DEQ chose the ratio of jurisdictional boundary method, which calculates the ratio of ODOT
jurisdictional area to the total watershed area to determine a percentage of the bacteriaE-—€oliE.
coli loading capacity to be given as the wasteload-allocationWLA for ODOT’s MS4 permit
discharges within the watershed.

Wa{epshed—dee&nepe)est—DEQ esumaféeeLcalcuIated right-of- Way area usmg road centerllnes
from 2019 Oregon Transportation Network spatial data (Oregon Explorer 2022). Roads
designated as owned by ODOT were clipped to the HUC6 boundary of the Powder Basin. A 30-
ft planar buffer around the ODOT roads was used to calculate the area of the right-of-way using
the Buffer tool in ArcGIS Pro 3.0. This resulted in a MS4 jurisdictional area of 3,350 acres
assigned to ODOT. Based on the Powder Basin area (2,630,554 acres), the proportion of the
basin that fell within the jurisdictional boundary of the ODOT MS4 was 0.1%.

There is uncertainty in the estimation of jurisdictional area and resultant potential bacteriakE:
eoliE. coli loads due to the following factors:
¢ Roads tend to be near the valley bottoms and adjacent to streamss:.
e The episodic nature of pollutant loads from roads makes it difficult to capture only using
jurisdictional boundary area to watershed area ratio.-and:
e The mixture of impervious and pervious contributing areas results in variations in loads
from different locations within the estimated jurisdictional boundaries, even for the same
events.

5.2.3.3 Water Pollution Control Facility (WPCF) Permits

DEQ administers Water Pollution Control Facility (WPCF) Individual Domestic pPermits that do
not allow discharge of treated wastewater to surface waters. The WPCF permit is a state
requirement for the discharge of wastewater to the ground; discharge to surface water is not
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allowed. WPCE permits are issued for land irrigation of wastewater, wastewater lagoons, onsite
sewage disposal systems, and underground injection control systems (i.e., dry wells, sumps,
etc.). The primary purpose of a WPCF permit is to prevent discharges to surface waters and to
protect groundwater from contamination. This permit is also used to prevent nuisance conditions
such as odors and mosquitoes.

Permit applications and operational requirements are based on the type of proposed facility,
type of wastewater involved (industrial, domestic sewage or both) and design capacity, along
with a number of siting requirements. The applicable rules are found in OAR Chapter 340,
Division 071.

WPCEF Individual Domestic Permits apply to larger wastewater volumes than single residential
onsite (septic) systems and may employ advanced onsite wastewater treatment systems.

DEQ identified the WPCF permits for Baker County in Table —{belew)}5:2-3-:376 in the source
assessment for this TMDL because a WPCF system could contribute pollutants to surface water
if it fails or is not properly maintained. DEQ is responsible for all phases of regulatory oversight
for WPCE permits and does not delegate this program to County agents.
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Number/
Faeility 1D
114814 BAKER COUNTY PARKS AND RICHLAND BAKER WPRCFOS-Bii
RECREATION-DEPARTMENT
105305 CHRISTANSEN-JOHN PINE BAKER MPCEOS-
112743 CORNUCOPIAAWILDERNESS LODGE, LLCHALFEWAY BAKER WPCFOS-Bii
36005 HAINES, CITY-OF HAINES BAKER MWPCE-DOM-E
36156 HALEWAY,- CITY OF IHALEWAY BAKER MWPRCE-DOM-E
111011 IDAHO POWER COMPANY OXBOW BAKER MWPRCFOS-Bii
111553 OREGONPARKS & RECREATION HUNTINGTON BAKER MWPCFOS-Bii
DEPARTMENT
#5135 RICHLAND CITY OF RICHLAND BAKER MWPRCE-DOM-E
5450 SUMPTER VALLEY RALROAD ISUMPTER BAKER MWPRCE-DOM-E
RESTORATION_ING.
103793 SUMPTER CITY-OF SUMPTER BAKER MWPCE-DOM-E
91445 UNITY-CITY-OF INITY BAKER MWPCE-DOM-E
106196 USDOL BUREAU OELAND BAKERCITY [BAKER MWPRCE-DOM-E
MANAGEMENT
DEQ File
Number/ Legal Name City County | Permit Type
Facility ID
BAKER COUNTY PARKS AND .
114814 RECREATION DEPARTMENT RICHLAND BAKER \WPCFOS-BIi
105305 CHRISTANSEN, JOHN PINE BAKER %
112743 CORNUCOPIA WILDERNESS LODGE, LLCHALFWAY BAKER WPCFOS-BIi
36005 HAINES, CITY OF HAINES BAKER WPCF-DOM-E
36156 HALFWAY, CITY OF HALFWAY BAKER \WPCF-DOM-E
111911 IDAHO POWER COMPANY OXBOW BAKER WPCFOS-BIi
OREGON PARKS & RECREATION .
111553 DEPARTMENT HUNTINGTON [BAKER WPCFOS-BiIi
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109353 Oregon Travel Information Council BAKER CITY |BAKER |WPCFOS-Bii

75135 RICHLAND, CITY OF RICHLAND BAKER |WPCF-DOM-E
SUMPTER VALLEY RAILROAD

5450 RESTORATION. INC. SUMPTER BAKER |WPCF-DOM-E

103793 SUMPTER, CITY OF SUMPTER BAKER |WPCF-DOM-E

91445 UNITY, CITY OF UNITY BAKER |WPCF-DOM-E
USDOI; BUREAU OF LAND

106196 MANAGEMENT BAKER CITY |BAKER |WPCF-DOM-E

127643 Oasis on the Snake HUNTINGTON MALHEURWPCE-IW-B13

103287 Baker City WWTP BAKER CITY |BAKER |WPCF-DOM-E

i NORTH
103297 City of North Powder POWDER UNION WPCF-DOM-E
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5.2.4 Wildlife

Wildlife werewas-considered-te-be-amay contribute -potential-seurce-of-bacteriaE—colE. coli
pollutien-loading to surface waters in the Powder River Basin,-particularhin-areas-where-they

congregate-atartificial-feeding-areas. In 2019 and 2020, the Powder Basin Watershed Council
conducted a baeteriaE—eohE. coli and total phosphorus water quality study at two elk feeding

areas managed by the Oregon Department of Fish and Wildlife_ (Powder Basin Watershed
Council 2021). The feeding sites are located on the east side of the Elkhorn Mountains along
Anthony Creek and the North Powder River. Results showed that E. coli were detected in
surface waters downstream of the feeding sites, particularly during the summer months after
animals had dispersed.

_Fheresults-of this-studyThis suggests that the-elk-feeding-areas-arenet-a-significant
sourcewhiealthough elk may not contribute to excess-ef bacteriaE—€olE. coli contamination

loads during the time of year when feeding sites are active, they may contribute to excess loads

Oregon Department of Environmental Quality 169



during the spring and summer months due to transport of fecal material during runoff and
irrigation. However, these areas may also be used by I|vestock at different time of the year as
well (ODFW 2017) ,

waterfowl m—mgh—dengﬂes—ha\ed-beeq—demenstrated—tecan contrlbute to elevated ._&eehE coli
in waterbodies (Meerburg et al. 2011; Weyant 2021).-Hewever- Thus, resident and migratory

waterfowl, common throughout the Powder River Basin (Holthuijzen, 2003), may contribute to
observed E. coli loads. Similarly, other wildlife present in the basin, including mule deer, bighorn
sheep, mountain goats, and beavers, may contribute to observed E. coli loads. Additional
monitoring during TMDL implementation, possibly including the use of MicrebialBacteria Source
Tracking (MBST), |s needed to assess wildlife contributions to E. coI| loads in specmc areas of

the basm he
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6. Allocation Appreach

approach

As indicated by the-data-analysis-to-identifyyand-assessthe assessment of bacteriaE—coliE. coli

sources, permitted point source contributions are limited in location and contribution. Due to the
overlap of wildlife, residential, and agricultural land uses, nonpoint and background sources are
not separabledistinguishable. These land use_types make up the-majerity-efmost of the basin
area. Thus the ;-se-this-mixed category of nonpoint and background sources is-the-main-driver
efmake up the largest contribution to baeteriaE—eehE. coli loads in rivers and streams of the

Powder River Basin. ia-ine-with-these-propertional-contributions,-Permitted point sources peint

seu%eewastaeael—aneeanen&make up the—smal#esP#aeHena smaller fractlon of the allocatlon

sewees—melmeef—baekgmemd—se&rees—The allocatlon dlstrlbutlon among sources reflects
proportional contributions, as well as allowing for uncertainty and any subsequent change to
permitted discharges. Proportionality and conservative margin-ofsafetyMOS support
reasonable assurance of implementation.

6.1 tmnpaectsfrom-\Wasteload allocation methods\WA-As

As noted in Table 5:2.37, four facilities within the basin are permitted to discharge industrial
stormwater and three facilities are permitted to discharge industrial wastewater. DEQ
determined that stormwater exposed to the activities at these ore and concrete processing
facilities and wastewater associated with sugar and power operations do not have reasonable
potential to increase bacteriaE—eoliE. coli in streams. This is because baeteriaE—€oliE. coli is
unlikely to be associated with these activities:- and is-not monitored under the permits-and
cumulobve dischoreelowsoreontienatedio beminer, Therefore, no bocterio=—<cclh
reductions are needed and the wasteload-allecationWLASs for the NPDES 1200Z Industrial
Stormwater general permit and the three industrial wastewater permits are set at current,
unquantified loads, with the narrative requirement of implementing the permits.

DEQ developed wasteload-allecationr\WLAS for the wastewater treatment plants serving the
cities of Baker City, North Powder, and Huntington. Based on the permit limits for these
facilities, DEQ used a maximum discharge of 2 MDG at Baker City and 1 MGD at North Powder
and Huntington with the maximum E—celiE. coli concentration allowed by the geometric mean
criterion, 126 organisms/100 mL, to ensure the recreation-based criteria were attained. For the
Huntington facility, the calculated wastelead-allecationWLA is 4.77E+09 organisms/day. This
amounts to 0.2 to 8.7% of the loading capacity for 11494-ORDEQ: Burnt River at Snake River
Road (Huntington) BurntRiverat-Huntingten-based on the geometric mean criterion across the
gradient of high to low flow categories. For the Baker City and North Powder facilities’ combined
3 MGD, the calculated wastelead-allocationWWLA is 1.43E+10 organisms/day. This amounts to
0.3 to 46.1% of the loading capacity for 11857-ORDEQ: Powder River at Snake River Road
(Richland) PewderRivernearRichland-based on the geometric mean criterion across the
gradient of high to low flow categories. Discharges typically operate well within their permit limits
and discharge smaller loads than those presented above, especially in consideration of
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chlorination treatment. When operating properly, they will not cause or contribute to water
guality violations. Because the facilities have existing permits, no additional reductions are
required.

Although the calculated ratio of jurisdiction area assigned to ODOT to the area of the Powder
Basin was 0.1%, DEQ assigned 1% of the loading capacity as the ODOT MS4 (Phase | permit)
wasteload-allecation\WLA following recommendations by the EPA’s draft TMDLs to Stormwater
Permits Handbook (EPA 2008). Implementation of the ODOT MS4 permit conditions and control
measures is anticipated to keep bacteriaE—eoliE. coli loads in highway stormwater discharges
within the watershed below the wasteload-allecatiorWLA of 1% of the loading capacity. These
conditions and measures include:
e Public education and outreach — including information specifically on bacteriaE—cehE.
coli
¢ Public involvement and participation — including facilitation of a public website with
bacteriaE—eolE. coli information and illicit discharge reporting
¢ lllicit discharge detection and elimination — including procedures for addressing potential
illicit dumping of wastes
e Construction site runoff control — requiring use and maintenance of controls for erosion,
sediment and waste materials management at all ground disturbing projects, from initial
clearing through final stabilization, to reduce all potential pollutants in stormwater
e Post-construction site runoff control — including inventorying and maintaining all water
quality facilities, which reduce loads of baeteriaE—cehE. coli and other pollutants
e Pollution prevention and good housekeeping — including inspection and cleanout of
catch basins and litter control, both of which contribute to reducing loads of bacteriaE:
eoliE. coli and other pollutants.

6.2 Nonpoint Sedree-source and Backgrouhd
background Lead-load AHoecation-allocation

Methodeolegymethods

DEQ used a two-steptwo-step process for determining lead-allecationLAs for each reach and
identifying reaches where reductions in fecal indicator bacteria loading were needed. First, DEQ
calculated the loading capacity, margin-ef-safetyMOS, wasteload-allocationWLAS, and lead
allecationLAs for each flow category. Basing these calculations on the 90-day geometric mean
criterion of 126 organisms/100 mL, ensured that both geometric mean and single sample criteria
are met—n-beth-irrigatioh-and-non-irrgation-seasens _throughout the vear Second, for each flow
category and season, DEQ compared observed data based on seasonal period (irigatien
November-April vs. ren-irrigationMay-October) against both geometric mean and single sample
criteria. This allowed identification of the maximum petential-percent reduction in loads needed
to meet the applicable criteria. DEQ calculated percent reductions according to methods
described in Section 4.5.1. As an additional layer for margin-efsafetyMOS, DEQ applied the
maximum percent reduction identified foran-individual-criterion-flow-category-seasen
combination-to all criteria, flow categories, and seasons. This ensures that both
gemeometricgeometric mean and single sample criteria will be met annually under all flow
scenarios.

Based on the source assessment presented in Section 5.2, nonpoint and background sources

constitute the dominant contribution of fecalindicatorbacteria{E—coliE. coli }-to the Powder
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Basin. DEQ assigned nonpoint/background source lead-allecationLAs to all areas of the basin
on an annual basis. Thus, lead-allecationLAs calculated from the percent reduction and margin
e#—saietyMOS caIcuIatlons for each reach apply to aII contrlbutlng Iand areas Wmhagneu#wal

(Tables 10 10-52).

The reductions apply only to nonpoint sources em%m%eemnb{mngM\d—aFe&amegaaen
returp-water-withinin the contributing area of the reachh. If another designated reach for

reductions occurs upstream, only the loads from the contributing area downstream of the

upstream station appIy Load-allecationLAs apply year-round—nreluding-both-irrigation-and-non-

6.3 Allocations to assessment units

Allocations for individual assessment units (DEQ 2022b) may be calculated using the following
equations:

(3) Geometric mean allocation (organisms/day) = 126 organisms/100 mL x Flow x CF x 0.9
(4) Single sample allocation (organisms/day) = 406 organisms/100 mL x Flow x CF x 0.9

Where CF is the appropriate conversion factor for units of volume and time needed to convert
units of flow for calculations of allocations in terms of organisms/day and the multiplier of 0.9
reflects the 10% explicit margin-ofsafetyMOS and 0% reserve capacity. The scheme for
distributing the calculated allocation among loads and wasteloads is presented in Table 957.

Future E. coli water quality impairments detected in assessment units identified in Table 3 will
receive allocations consistent with the calculations determined from equations 3 and 4 and the
scheme in Table 957.
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Table 57: Distribution of E. coli allocations among loads and wasteloads for individual assessment units

State NPDES permit Percent of allocation
highway for sewage
MS4 Phase treatment ODOT
| Permit discharge Nonpoint source and background load MS4 Wastewater treatment wasteload
present present wasteload
No No 100.0 0.0 0.0
Yes No 98.9 11 0.0
No Yes Difference between 100.0% and the percent of 0.0 Percent of permitted wasteload that
permitted wasteload that contributes to allocation* ' contributes to the alloctation?
Yes Yes Difference between 98.9% and the percent of 11 Percent of permitted wasteload that
permitted wasteload that contributes to allocation? ' contributes to the allocation?
Notes: Assessment units are described in Methodology for Oregon’s 2022 Water Quality Report and List of Water Quality Limited Waters
(DEQ 2022b) and include watersheds, rivers and streams, and lakes and reservoirs.
Percents may be used to determine individual load and wasteload allocations from the calculated allocations in Equations 3 and 4
Presence of a state highway MS4 Phase | or sewage treatment discharge NPDES permit includes those intersecting and upstream of the
assessment unit.
IPercent of permitted wasteload that contributes to allocation must be < 100.0%
2Percent of permitted wasteload that contributes to allocation must be < 98.9%
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6.4 Reserve Capaeitycapacity

As indicated in OAR 340-042-0040(k), reserve—capacityRC is an element of the TMDL which is
an allocation for increases in specific pollutant loads from future growth and new or expanded
sources. Alternatively, a TMDL may allocate no reserve-capacityRC. For this TMDL, DEQ
assumed minimal growth and development in the Powder River Basin and explicitly-reserved
zero percent of the load capacity. New sources or increased discharges from existing sources
will be allowed however they will be required to meet bacteriaE—cehE. coli standards prior to
discharge. This ensures these additions of load will not cause violations of water quality
standards. Allocation of any available capacity may be considered on a case-by-case basis by
DEQ for NPDES permitted point sources, should the need arise in the future.

6.5 Margin of Safetysafety

As indicated in OAR 340-042-0040(4)(i), margin-ofsafetyMOS can be calculated either explicitly
or implicitly. Implicit margins of safety incorporate conservative assumptions in water quality
targets, sources or restoration effectiveness and uncertainty ranges (Minnesota Pollution
Control Agency 2017). In comparison, explicit margins of safety set conservative water quality
targets, add a specific safety factor to pollutant load estimates or reserve a portion of the load
capacity. For this TMDL, DEQ adopted an explicit margin-ofsafetyMOS that specifically
reserves a 10 percent portion of the loading capacity.

In addition, the following conservative analytical assumptions were included to incorporate an
additional, implicit margin-efsafetyMOS. DEQ used reasonable maximum scenarios for each
part of the analysis to ensure that esumateeLcalculated loads would be the hlghest aetuai

Qotentlal Ioads h

%puiaﬁensm—sem&a#eas@&meeﬁam%me&eﬁhe&e&p Naturallv reproducmq populatlons
of E. coli originating from fecal material may also contribute to observed concentrations at some
locations (IDEQ, 2020). However, DEQ assumed that all measured E. coli concentrations
originate from point or nonpoint sources because optimal growth conditions for E. coli exist in
animal intestines; thus, elevated E. coli concentrations in surface water suggest relatively recent
surface water fecal contamination (IDEQ, 2020). By assuming that all E. coli originate from land
base sources, the highest potential loads and load reductions are calculated. In calculating
wasteload-allocation\WLASs for wastewater treatment facilities, DEQ used permitted discharge
limits for E—eelE. coli without considering the bacteriaE—eehE. coli reduction from chlorination
applied to remove all pathogens from effluent prior to discharge. DEQ also chose to apply
reductions needed as the maximum from among those calculated based on geometric mean or
single sample criteria across all flow categories and both seasons._This approach ensures
additional reductions are applied to sources contributing during flows other than those
associated with the maximum observed concentration.
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