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INTRODUCTION

Within the Palouse River Subbasin (HUC #1706010®)e were eight waterbodies on
the 1998 8303 (d) list; six of the waterbodiesassessed in the “Palouse River
Tributaries Subbasin Assessment and TMDLs” (IDE@5). The six waterbodies flow
into the mainstem Palouse River (sometimes reféoes the North Fork Palouse)
within the state of Idaho. They are: Big Creek, p&egeek, Flannigan Creek, Gold
Creek, Hatter Creek and Rock Creek. This agricaltunplementation plan addresses
water quality concerns associated with agricultlanatls that are located within the
watersheds of the six waterbodi@snly the Idaho portion of the Palouse Subbasin
that drains to the mainstem Palouse River is desdred in this report. Those Idaho
portions of the Palouse Subbasin that are pathefSouth Fork Palouse River watershed
are not examined; three of these tributary watadso@Paradise Creek, Cow Creek and
South Fork Palouse) have been examined by IdaharDeent of Environmental Quality
(IDEQ) in other TMDL documents submitted to EPA dale separate implementation
plans for each associated watershed.

The headwaters of the Palouse River originateerHtbodoo Mountains of the St. Joe
National Forest. The Palouse River (Figure 1) angtrof its tributaries originate in
forested mountainous terrain and flow downstreatm time lower gradient rolling hills of
the Palouse, which are dominated by agriculture. Falouse River flows into the State
of Washington about six miles west of the town ofl&ch. Bordering the Palouse River
Subbasin to the north and northeast is the St.@d&iver drainage; to the east and
southeast is the Potlatch River drainage; andasdtith is the South Fork Palouse River
tributary drainages. The Idaho portion of the PséoRiver Subbasin is approximately
363 square miles (232,500 acres) and is locateadgpity in Latah County. There are no
anadromous fish in the Palouse River; Palouse Fha#s, located in the State of
Washington, blocks fish migration (IDEQ, 2005).

The listed water quality parameters of concernudel sediment, temperature, nutrients,
and bacteria (Table A). For waterbodies identifiedthe list, states and tribes must
develop a total maximum daily load (TMDL) for thellptants, set at a level to achieve
water quality standards (IDEQ, 2005). The Paldriser Tributaries TMDL was
submitted in 2005 by IDEQ and approved by EPA.

The Palouse River Tributaries Watershed Advisogupr(WAG) and supporting
agencies will produce a TMDL implementation plantfee Palouse River Tributaries
TMDL. The plan will specify projects and controlesigned to improve water quality and
meet the load allocations presented in the TMDLudoent. Implementation of best
management practices within the watershed to repaibatant loading from nonpoint
sources will be on a voluntary basis (IDEQ, 200%iis “Implementation Plan for
Agriculture” will be a component of the overall Bate River Tributaries TMDL
Implementation Plan.

As additional information becomes available dutimg implementation of the TMDL,
the targets, load capacity, and allocations manebisited. In the event that new data or
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information shows that changes are warranted, TNV&/isions will be made with the
assistance of the Palouse River Tributaries WA Agricultural Implementation Plan
will be modified as necessary. Although specifigéts and allocations are identified in
the TMDL, the ultimate success of the TMDL is ndtether these targets and allocations
are met, but whether beneficial uses and wateitgstandards are achieved (IDEQ,
2005).

The Idaho Soil Conservation Commission (ISCC) wavith the Latah Soil and Water
Conservation District (Latah SWCD), the Idaho Asaban of Soil Conservation
Districts (IASCD), and the USDA Natural Resourcen€ervation Service (NRCS) in a
partnership to reach common goals and successleliyer conservation programs
within this portion of the Palouse River subbagihich straddles Latah and Benewah
counties (Figure 1). ISCC is the designated sigémey in Idaho for managing
agricultural nonpoint source pollution (Idaho C&i&9-3601)

Purpose

The agricultural component of the Palouse RivebUtaries Total Maximum Daily Load
(TMDL) Implementation Plan outlines an adaptive agement approach for
implementation of Best Management Practices (BM&8)eet the requirements of the
TMDL. The purpose of this plan is to assist andmnplement other watershed
stakeholders in restoring and protecting beneficsals for the 8303(d) listed stream
segments.

Table A. Streams and pollutants for which TMDLgs&vdeveloped. (IDEQ, 2005)

Waterbody) Assessment Units 1998 §303(d) Boundaries Pollutants

ID1706108CL027a_02

Big Creek ID1706108CLO27b_02 Headwaters to Palouse River Temperature
ID1706108CL032a_02
Deep Creek ID1706108CL032a_03 Headwaters to Palouse River Sediment, Temperature),

ID1706108CL032b_02 Bacteria
ID1706108CL032b 03

ID1706108CL011a_02
ID1706108CL011a_03 Headwaters to Palouse Rive Sediment, Temperature),
ID1706108CL011b_02 Bacteria, Nutrients
ID1706108CL0O11b 03

=

Flannigan Creek|

ID1706108CL029_02
ID1706108CL029_03
Gold Creek ID1706108CL030_02
ID1706108CL031a_02

Waterhole Creek to Palousg Sediment, Temperature,
River Bacteria

ID1706108CL031b_02
Sediment, Temperature),

Hatter Creek- ID1706108CL015a_02 Headwaters to Palouse Riyer .
upper — Bacteria

Hatter Creek- ID1706108CL015b_02 Sediment, Temperature),

lower ID1706108CL015b 03 Headwaters to Palouse Rive Bacteria, Nutrients

=

ID1706108CL012_03
ID1706108CL013a_02
Rock Creek ID1706108CL013b_03
ID1706108CL014a_02
ID1706108CL014b_02

Headwaters to Palouse River

(West Fork Rock Creek) Sediment, Bacteria
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Goals and Objectives

This component implementation plan is intendedstist and document ongoing efforts
of the Latah Soil and Water Conservation Distritdl agricultural producers in the
Palouse Subbasin to identify critical agricultuxates and suggest BMPs necessary to
meet the requirements of the Palouse River TrimmgarMDL. This work has already
begun due to the efforts of the Latah Conservdiisitrict and individual farm operators
within the watershed combined with funding assistainom the Idaho Department of
Environmental Quality (IDEQ), Natural Resources Samation Service (NRCS) and the
Idaho Soil Conservation Commission (ISCC). WhetherTMDL targets are attainable
remains to be seen. The main goal of this planblto identify critical agricultural
acres and to outline practices to reduce the amufysttllutants entering these
waterbodies from agricultural sources, where ecacally feasible.

Agricultural pollutant reductions will be achievddough the application of BMPs
developed and implemented on-site with willing indual agricultural landowners and
operators. Many county roads intersect agricultianadis; although some road related
BMPs may be suggested, it is the responsibilitthefcounty roads district to determine
the optimum BMPs to use and their subsequent imghtation.

A long range objective of this plan will be to prde BMP effectiveness evaluation and
monitoring to determine pollutant load reductionsd ghe cumulative impact on the
designated beneficial uses of the listed strearmeats. Emphasis will also be placed on
the continuance of an on-going water quality ouwngarogram initiated by the Latah
SWCD and IASCD to encourage landowner participaitiowater quality remediation
efforts within the watershed.

Background

The Palouse River Tributaries TMDL was submittedhsyldaho Department of
Environmental Quality (IDEQ) and approved by the EXffsironmental Protection
Agency (EPA) in March, 2005. The are no permittetht sources of pollution along
any of the 8303(d) listed waterbodies. The primragpoint sources (NPS) of pollutants
in the Palouse River Subbasin are timber harvestimigated croplands, grazing lands,
land development (construction activities), urbamnaff, and roads (IDEQ, 2005).

In 1998, the Idaho State Waterbody Identificatisséssment Units shown in Table A
were listed as water quality limited under 8303(tihe Clean Water Act (CWA).
Pollutants of concern included sediment, tempeeatuacteria and nutrients.

Section 8303(d) of the Clean Water Act requiretestéo devise a TMDL management
plan for waterbodies determined to be water quétitited. A waterbody is determined

to be water quality limited if it does not meetteria established for designated beneficial
uses. A TMDL documents the amount of pollutant éewedy can assimilate without
violating a state's water quality standards amatates that load capacity to known point
sources and nonpoint sources. TMDLs are the suimeahdividual waste load
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allocations for point sources and load allocatifmmsionpoint sources, including a
margin of safety and natural background conditidb&Q, 2005).

Project setting

The headwaters of the Palouse River originateerHtbodoo Mountains of the St. Joe
National Forest; the watershed is bounded by theuBa Mountain Range to the south.
The Palouse River and most of its tributaries aatg in forested, mountainous terrain
and flow downstream the through undulating hillyaen of northwestern Latah County,
which is dominated by agricultural. The PalousegRilows into the State of Washington
about six miles west of the town of Potlatch. Hadouse River then winds through the
rolling farm country of Whitman County before itters the Snake River at the Franklin
County boundary.

The Palouse River Subbasin is located within thiei@bia Plateau Province. The Idaho
portion of the subbasin addressed by the TMDL erambnly those tributary watersheds
that drain to the mainstem (North Fork) PalousesRi¥here are no anadromous fish in
the Palouse River as Palouse River Falls, locatélael State of Washington, blocks fish
migration. Elevations range from 2,453 ft at theestine to 5,334 ft on Bald Mountain in
the Hoodoo Mountain range. Most of the mid- to loekevation topography in the basin
is blanketed by Palouse Loess. The north and kgstssare short and steep, while the
south and west facing slopes are more gently sipppDEQ, 2005).

Climate

As much as 53 inches of mean annual precipitattmuis in the forestlands near the
eastern boundary, and as little as 22 inches heddaho/Washington border. Snow
normally comprises 60-70% of the total annual go&iion at higher elevations and 40%
of the annual precipitation at the lower forestlatelations in the headwaters and
middle reaches of the watershed. Annual precipmatiecreases with decreasing
elevation as the stream travels in a westerly ior¢Gilmore, 2004). Precipitation
ranges for the Palouse River Subbasin are shovwigume 2.

Prolonged gentle rains and deep snow accumulagibhigher elevations with fog,
cloudiness, and high humidity characterize therbawsthe fall, winter, and spring
months. A seasonal snow pack generally covers tbegaabove 4,000 feet from
December to May. The climate during the summer h®ig influenced by high-pressure
stationary systems that may produce high-interedégtrical storms, which cause
frequent wildfires, (IDEQ, 2005).

In the summer months, the average temperaturezbarg 10-15°F warmer at the lower
elevations than at summit locations. Hot summeperatures are common at the middle
to lower elevations in the Palouse River Subbasteeding 90°F much of the time in
July and August (IDEQ, 2005).
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Soil Formation

Several landforms compromise the topography oPdleuse River Subbasin. Most the
Palouse River Subbasin is covered by rolling lialouse Loess), which were created
by wind deposition. The hills are anywhere from -1@0300-feet thick and form some of
the most agriculturally productive soils in the WdofThese rich, silty-loam soils are the
main reason the Palouse area was settled andnthedaverted from prairie grasslands
into dryland agriculture (IDEQ, 2005).

High elevations in the middle portions of the PalRiver Subbasin have weathered
granitic features like Moscow Mountain and GoldIHilhe highest elevations to the
north and east, like the Hoodoo Mountain rangeBadd Mountain, are comprised of
metasedimentary rocks of the Belt Series. Basatiroppings appear underneath the
Palouse Loess in the western potions of the watdrdh the valley bottoms along the
Palouse River and the main tributaries, coarsatedtalluvium sediment deposition is
present (IDEQ, 2005).

The soils derived from metasedimentary rocks gdiyaseather to finer textured soils
with varying amounts of coarse fragments. Granitiegther rapidly tgrus, which is
sandy and excessively well-drained in compositiasalt rock has a tendency to
weather into large cobble-size material. The Padusess erodes as fine silt, which is
relatively easily transported into waterways andesaup much of the sediment load in
streams of the Palouse River Subbasin (IDEQ, 2005).

Soils underlying agricultural lands within the Rade Subbasin area in Idaho belong to
three major soils groups. Near the Idaho-Washingtwder are very deep to moderately
deep soils formed in loess and rock fragments attesed buttes at elevations greater
than 2,500 feet; these are typically soils of taoBse-Thatuna-Naff association. Farther
east, deep soils formed in loess on upland hidls tean 3,000 feet high are represented
by the Larkin-Southwick association and the Freedwal-Taney association.
Transecting these deep soils are very deep vabiés/fermed in loess known as the
Palouse-Athena association (USDA, 1978).

Erosion History

Soil erosion had become a significant problem @nRbalouse by the early 1890s, as
prairie was converted to cropland. When crawlesttnas replaced the horse, some areas
previously used for pasture were converted to dmgraén crop production. Greater
power moved equipment faster, worked the soil mame,caused more downslope
movement of the soil. Farmers were able to go wpbdawn hills instead of working on
the contours, as in the days of horse-drawn equiprk@wer pastures were needed for
horses; fences and fence rows were removed, alghgerly timber plantings. Habitat
for wildlife gradually disappeared. During World Yi§ grasslands were plowed out and
planted to grain or peas as part of the “Food feeBom” program (Gilmore, 2004).
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Introduction of field peas to areas of high pretafon made annual cropping possible;
this reduced the need for summer fallow, whichdass the erosion hazard. The newer
horse-drawn combine created the problem of exdems sfter harvest. A commonly
used crop residue management tool for the farmertavaet fire to stubble after harvest.
Nearly all the residue went up in smoke and nothkwag returned to the soil as organic
matter or retained to protect the soil surface froater-induced erosion (Gilmore, 2004).

USDA estimated annual erosion rates for PalouserMasin cropland, in areas where
precipitation was greater than 18 inches annuallgraged from 6 to 10 tons/acre/year,
depending on soil type. The Palouse-Thatuna-Nalfftaa Freeman-Joel-Taney soil
association croplands averaged 12 tons/acre/yddos®rates; the Larkin-Southwick
soils had 7 tons/acre annual erosion rates repQd8®A, 1978). Sediment delivery has
decreased noticeably over the last 50 years; sdegesediment levels in the Palouse
River show a decreasing trend (Ebbert and Roe,)1998

Drainage description

The Palouse River flows freely with no man-madeompdments existing between the
headwaters and its confluence with the Snake Rixemiles below Palouse Falls.

A USGS gaging station, 1 mile downstream from Rollaindicates the North Fork
Palouse River flow usually peaks during the moritMarch with an average annual
discharge of 740 cubic feet per second (cfs). Tdgng station monitors flow from a 317
square mile drainage area. Flows average lesslfhafs from August through October.
Most precipitation occurs from December throughejuain-on-snow events cause large
swings in stream discharge. Recorded extremeswriécorded during the last 40 years
are a high of 14,600 cfs (2/9/96) and low of 0.69(8/24/73) (Gilmore, 2004).

Over the past century it is likely that the hydgytaf the Palouse River has changed due
to changes in landuse. For example, Deep Creek, manmed for its deep perennial
pools, is now classified as an intermittent streArlSGS quadrangle map dated 1955
displays Deep Creek as a perennial stream whiledhent USGS map displays Deep
Creek as intermittent. Many intermittent streamthm Palouse probably have a similar
hydrologic history. Of the 8303 (d) listed streamti® most current USGS maps classify
Deep and Rock Creeks as intermittent streams, and-Ennigan, Gold and Hatter
Creeks as perennial streams (IDEQ, 2005).
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Land Ownership (Management)

Most (72%) of the Idaho portion of the mainstemolBaé River Subbasin are private
lands, split largely between cropland, haylandtyrasand forest lands. The Clearwater
National Forest (CNF) administers federal foreat&a(23%). The State of Idaho
manages 5% of subbasin lands, including Idaho Deyeart of Lands (IDL) forest lands
and McCroskey State Park. Nearly all (94%) of thigbssin is located in Latah County;
the northernmost edge of the subbasin is locat&girewah County. Potlatch is the
largest town within the subbasin and once suppatiudiving timber industry; it now
chiefly supports the agricultural community anddbiesidents. Smaller towns are
Onaway, Princeton, and Harvard.

Distribution of land management is shown in Figbire

Land Uses

The main land uses (Figure 6) in the Palouse RBudabasin are agriculture (farming and
grazing), followed closely by forestry. There is@h very limited amount of mining
activity. Outdoor recreation is popular throughthg area, particularly on public lands
and commercial timber holdings.

Fertile soils and favorable climate make the Paqurairie one of the most productive
agricultural areas in the world. In the 1860s,fttet European settlers discovered the
soil’s fertility and planted grain on dry meadowslaentler hillsides.

The opening of the railroad just after the turthe twentieth century had a major impact
on the Palouse as agricultural goods, equipmedtsapplies were easily transported into
the area. Wheat and other cereals were planteddaqted well to the hillsides and
climate of the Palouse. These crops were shippether markets. Horse and mule teams
worked the land in the early 1900’s. Machinery sbegan to change farming, and by
1930, 90% of the Palouse wheat was harvested usmgines. Fertilizers were
introduced after World War 1l and increased cropdoiction 200% to 400% (Black et al.,
1998). Federal agricultural programs encouragaddes to drain seasonal wet areas;
beginning in 1936, USDA provided cost-sharing fathand drainage, a practice

that continued into the late 1970’s (USDA, 1998)ldss than 100 years, small family
farms had mostly disappeared as technology alldeseders to more efficiently cultivate
more acres of land (IDEQ, 2005).

Cereal crop (wheat and barley) and legume crop §pddentil) production dominate
agricultural landuse within the Palouse Subbasmlabd farming is practiced as
irrigation is unnecessary and not practical. Hgyraduced to feed livestock.

Some highly erodible croplands have been remowad firoduction through both the

USDA Conservation Reserve Program (CRP) and Stabétdt Improvement Program
(HIP).
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Small fenced pastures are present in all of th&@&B0vatersheds, although Flannigan
Creek, Hatter Creek, and Deep Creek have the wvestdck activity. Some of these
fields receive heavy use. In addition, several ahiieeding operations (AFOSs) exist.
These AFOs are used primarily for winter feedingd aalving of livestock that graze in
other areas during the remainder of the year. Iddmmartment of Lands (IDL), Potlatch
Corporation, and the Clearwater National ForestRCihave a cooperative agreement
regarding grazing allotments on their lands (IDRQQ5).

Although greatly reduced compared to the early idie 1900’s, logging is still

important to the economy of the Palouse. Bennattlher Products Inc. and Potlatch
Corporation Inc. still manage large land parcelghaPalouse for timber harvest. The US
Forest Service and the Idaho Department of Laridls)(hlso manage thousands of acres
in the Palouse for silviculture and recreationaivétees (IDEQ, 2005).

A more detailed description of land uses for theDlMvatersheds is provided in the
TMDL Watersheds Descriptiosgction. Land uses are summarized in Table B below

Table B. Land Uses by TMDL watershed

Big Creek

Land Use Category Acres % of Watershed
Hay 160 1.5%
CRP 100 1%
Pasture 20 0.2%
Grazed Meadow 2 0.2%
Forest 10,000 97%
TOTAL: 10,256 100%
Deep Creek

Land Use Category Acres % of Watershed
Cropland 4,339 16%
Hay 3,035 11%
CRP 2,673 10%
Grass 2,237 8%
Pasture 1,361 5%
Grass\Shrub\Trees 6( 2%
Meadow 76 0.3%
Forest 12,600 46%
Residences 24 0.9%
TOTAL: 27,326 100%
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Flannigan Creek

Land Use Category Acres % of Watershed
Cropland 1,558 13%
Hay 442 4%
CRP 800 7%
Grass 652 5%
Pasture 392 3%
Meadow 38 0.3%
Grass\Shrub\Trees 140 1%
Forest 8,200 67%
Residences 35 0.3%
TOTAL: 12,257 100%
Gold Creek

Land Use Category Acres % of Watershed
Cropland 3,570 20%
Hay 191 1%
Grass 400 2%
CRP 709 4%
Pasture 64 0.4%
Meadow 175 1%
Grass\Shrub\Tree 144 0.8%
Forest 12,595 70%
Residences 47 0.3%
TOTAL: 17,925 100%
Hatter Creek

Land Use Category Acres % of Watershed
Cropland 355 2%
Hay 1,047 6%
CRP 1,253 8%
Grass 182 1%
Pasture 925 6%
Grass\Shrub\Trees 331 2%
Tree Farm 204 1%
Forest 11,711 73%
Residences 130 0.8%
TOTAL: 16,139 100%
Rock Creek

Land Use Category Acres % of Watershed
Cropland 507 10%
Hay 1,165 22%
CRP 637 12%
Pasture 502 10%
Grass\Shrub\Trees 108 2%
Forest 2,240 43%
TOTAL: 5,222 100%
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TMDL watersheds are shown in Figure 7. Watershestaptions that include land uses,

management, and listing criteria are included imaieves largely derived from the

TMDL Watersheds Descriptions
TMDL document (IDEQ, 2005).
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Big Creek

Big Creek is a third order stream at its confluewad the Palouse River; headwaters
originate off the east side of Gold Hill and Pradpfeeak. The Big Creek watershed is
about 10,250 acres in size. Most of the land ddhlmeBig Creek is owned and managed
by Potlatch Corporation. The uppermost headwatersnanaged by the Clearwater
National Forest (CNF). The lower portion is privgtewned. The State of Idaho
manages a few small parcels within the watersHeB@, 2005). Location of Big Creek
relative to other TMDL watersheds is shown on Fegor

The primary land uses in the watershed are foregtazing, and recreational activities.
Some hayland and CRP acres are present in thdoveegt portion of the watershed.
Distribution is shown in Figure 8. Big Creek gerigriows from the northwest to the
southeast. Elevations range from 2,611 feet tog4{@8t. The geology of the watershed is
highly weathered metasediments with some areagathgred granitics. The valley
bottoms of lower Big Creek and its tributaries anglerlain by coarse textured alluvium
(IDEQ, 2005).

Big Creek is 8303(d) listed for sediment, nutriemésnperature, and bacteria; the
boundaries are defined as headwaters to the PaRiuse The designated beneficial
uses for Big Creek include salmonid spawning, ezdtier aquatic life, and secondary
contact recreation. Rainbow trout and sculpin Hasen detected in upper Big Creek and
in Last Chance Creek. Based on monitoring dataQD&ommended that Big Creek be
de-listed for bacteria, sediment and nutrientsepgerature TMDL was developed for
Big Creek.

Big Creek shows the fewest anthropogenic environahémpacts of all the 8303(d)
listed streams in the Palouse River Subbasin (IDEQ5).

Deep Creek

Deep Creek is a fourth order stream at its confieemith the Palouse River. The
watershed is about 27,300 acres in size. The hdatsnariginate off the south side of
Mission and Mineral Mountains, the ridgeline whbteCroskey State Park (5,300 acres)
is located. Most of the land in Deep Creek is pgalyaowned. In addition to the state
park, the uppermost watershed has some Clearwatendl Forest and Bennett Lumber
ownership. Location of Deep Creek relative to ofhiiDL watersheds is shown on
Figure 7.

Deep Creek generally flows from the north to thetBavith a dendritic drainage pattern
Elevations range from 2,483 feet to 4,320 feet.rBeklin the upper watershed is
weathered metasediments with a few granite outcatipsy the upper divide ridgeline.
Palouse Loess blankets basalt bedrock in the malster elevation portions of the
watershed. In the valley bottoms along the mainsieB®eep Creek, coarse textured
alluvium is present (IDEQ, 2005).
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Big Creek Watershed
Landuses Map

Last Chance Creek

Land Use

* Hay (160 acres)
* Pasture (20 acres)

#¥ CRP (100 acres)

* Meadow\Grazed (25 acres)
* Forest (10,000 acres)
“\_~ Big Creek Drainage System
9 Watershed Boundary

Figure 8. Big Creek Landuse Map
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Deep Creek Watershed
Landuses Map

yoau9 daad

East Fork
Deep Creek

Land Uses

East Fork
Deep Creek

Cropland (4,339 acres)
CRP (2,673 acres)
Hay (3,035 acres)
Grass (2,237 acres)
Pasture (1,361 acres)
Feedlot (11 acres)
Meadow (76 acres)

Grass\Shrub\Tree (603 acres)

Tree Farm (8 acres)
Forest (12,591 acres)

Residence (246 acres)
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Roadway (43 acres)
“\_ Deep Creek Drainage System
9 Watershed Boundary
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Figure 9. Deep Creek Landuse Map
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Three major tributaries of Deep Creek—the West,d\idand EasForks—converge
near the forest to agricultural landuse interf&aeestry and recreation are the primary
land uses in the forested upper watershed. Faramdgyrazing are the dominant land
uses in the middle and lower portions of the wéieds State Highway 95 also parallels
Deep Creek for several miles. Landuse distribuigatlustrated in Figure 9.

Deep Creek is 8303(d) listed for sediment, tempeeanutrients and bacteria. The
boundaries are defined as its headwaters to tlrrigaRiver. Deep Creek beneficial uses
include cold water aquatic life and secondary ocim@creation.

Most of Deep Creek dries up from late July thro@gitober, and is classified as an
intermittent stream. IDAPA 58.01.02.070.06 stateameric standards only apply to
intermittent waters during optimum flow periodsfaént to support the uses for which
the water body is designated. For recreation, gtienum flow is equal to or greater than
five cfs. For aquatic life uses, optimum flow isuagjito or greater than 1 cfs.” IDEQ
(2005) interpreted that fish data collected inlttweer section of Deep Creek supports a
seasonal cold water fishery rather than cold wadgenatic life but that a fishery with
pockets of salmonids and sculpin might exist inuppermost portions of the watershed
(IDEQ, 2005).

IDEQ developed TMDLs for sediment, temperatureriants, and bacteria. IDEQ
recommended that Deep Creek be de-listed for mistidhere were no dissolved oxygen
(DO) or total phosphorus (TP) target exceedancawded when flows were greater than
1 cfs (IDEQ, 2005).

Flannigan Creek

The Flannigan Creek Watershed is 12,300 acrez@ Blost of the land in the watershed
is under private ownership. Bennett Lumber ownsraadages forested land near the
headwaters except for approximately 500 acres neahlag the state of Idaho. Location
of Flannigan Creek relative to other TMDL watershexishown on Figure 7.

Flannigan Creek is a third order stream at its loe@nice with the Palouse River, and the
headwaters originate off the north side of Moscoaultain and the Palouse Range.
Flannigan Creek generally flows from south to npttile drainage pattern could be
described as dendritic (like veins in a leaf). Tnvajor tributaries, the West Fork of
Flannigan Creek and the main stem Flannigan Cjergkabout mid-watershed.
Elevations range from 2,484 feet to 4,553 feet.rBeklin the upper watershed is
weathered granitics. In the middle to lower porsiaf the watershed, the Palouse Loess
blankets basalt bedrock. The valley bottom of lofannigan Creek and its tributaries
are underlain by coarse textured alluvium (IDEQQ20

Agriculture, grazing, and forestry are the majodaises. Most agricultural lands are

located in the lower half of the drainage area.adRbomesites are scattered throughout
the watershed. Distribution of land uses is shawhigure 10.
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Flannigan Creek Watershed
Landuses Map

Land Uses

@ Cropland (1,558 acres)
' Hay (442 acres)
@ Grass (652 acres)
* Pasture (392 acres)
* Meadow (38 acres)
* Grass\Shrub\Tree (140 acres)
#® CRP (800 acres)
* Forest (8,200 acres)
9 Watershed Boundary
“\_  Flannigan Creek Drainage System

1:50,000

Figure 10. Flannigan Creek Landuse Map
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Flannigan Creek is 8303(d)-listed from headwateth¢ Palouse River for sediment,
temperature, nutrients, and bacteria. Beneficiab@se cold water aquatic life and
secondary contact recreation, with salmonid spagvoansidered an existing use in the
upper portion of the drainage (IDEQ, 2005).

Flannigan Creek itself is a perennial stream; haresome of the tributary streams in
the headwaters are intermittent. Rainbow troutedaackers, shiners, and northern pike
minnows are some of the species found in Flann@yaek. IDEQ developed TMDLs for
sediment, temperature, nutrients, and bacteri&lrnigan Creek (IDEQ, 2005).

Gold Creek

The Gold Creek Watershed is about 18,000 acregen lsand ownership is mixed. The
uppermost portion of the watershed is managed é{tharwater National Forest.
Bennett Lumber owns the uppermost portion of C@reek, a main tributary to Gold
Creek. Potlatch Corporation owns much of the mideletion of the watershed. The
lower portion of the watershed is mostly under ogiresate ownership. Location of Gold
Creek relative to other TMDL watersheds is showrkmure 7.

Gold Creek is a fourth order stream at its confb@ewith the Palouse River. The
headwaters originate near Crane Point and on tk&eweslopes of Gold Hill and
Prospect Peak. Gold Creek generally flows frommtatsouth with a dendritic drainage
pattern. Crane Creek is the largest tributary ttd@yeek; Hoteling Creek, Waterhole
Creek, and the East Fork of Gold Creek are othgomtdbutaries. Elevations range from
2,504 feet to 4,677 feet (IDEQ, 2005).

Bedrock in the upper watershed is mostly highlytweged metasediments; Gold Hill,
which occupies the upper eastern portion of theesgled, is a weathered granitic
outcrop. Palouse Loess blankets basalt bedrodieitotver portions of the watershed.
The valley bottoms along lower Gold Creek and Cr@reek contain coarse textured
alluvium (IDEQ, 2005).

The major land uses in the middle to upper portibthis watershed are forestry and
recreation. Primary land uses for the lower poraomagriculture with minimal grazing,
forestry and recreation. Landuse distribution svatin Figure 11.

Gold Creek is §303(d) listed from headwaters tot’s¢ River for sediment, temperature,
nutrients, and bacteria. Beneficial uses are catémaquatic life and secondary contact
recreation, with salmonid spawning considered astieg use in the upper portion of the
drainage (IDEQ, 2005).
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Gold Creek Watershed
Landuses Map

Land Uses

Cropland (3,570 acres)
Hay (191 acres)
Grass (400 acres)

Pasture (64 acres)

Meadow (175 acres)
Grass\Shrub\Tree (144 acres)
CRP (709 acres)

Forest (12,595 acres)

Residence (47 acres)

L ELLLEE BEL B

Roadway (6 acres)
“N\_~ Gold Creek Drainage System

9 Watershed Boundary

Miles
15

1:60,000

Figure 11. Gold Creek Landuse Map
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Gold Creek is a perennial stream but some ofrthetary streams in the headwaters are
intermittent. Rainbow trout, brook trout and scalmhabit the upper half of the
watershed while dace, suckers, shiners, and narthike minnows inhabit the lower
portion (IDEQ, 2005). IDEQ developed TMDLs for sedint, temperature, and bacteria
for Gold Creek but recommended that Gold Creekeskstied for nutrients. Water

guality data indicate nutrient levels are not innjpg beneficial uses.

Hatter Creek

The Hatter Creek Watershed is roughly 16,000 aarsze. Much (3,600 acres) of the
uppermost watershed is the University of Idaho Expental Forest. A few acres are
managed by the Clearwater National Forest. Theofdke watershed is privately owned.
Bennett Lumber owns most of the private timberldratation of Hatter Creek relative
to other TMDL watersheds is shown on Figure 7.

Hatter Creek is a fourth order stream at its canftee with the Palouse River.
Headwaters begin on the north slope of Moscow MainnHatter Creek generally flows
from south to north in a dendritic pattern. Elewas range from 2,511 feet to 4,983 feet.
Long Creek and the main stem Hatter Creek joitnéupper middle section of the
watershed. Weathered granitics comprise bedrotkeiupper watershed. In the lower
portion of the watershed metaphoric rocks undehayPalouse Loess. In the valley
bottoms along lower Hatter Creek, coarse textullediam is present (IDEQ, 2005).

The primary land uses in the upper watershed aestity and recreational activities.
Forestry, agriculture, and grazing occur in thedowatershed. The primary access road
into the watershed parallels the mainstem of H&teek for many miles; significant
grazing occurs along this stretch. This road hasrsécut slope and fill slope failures
directly into Hatter Creek. There are several holneated along Hatter Creek. Landuse
distribution is shown in Figure 12.

Hatter Creeks 8303(d) listed from headwaters to the PalouserRor sediment,
temperature, nutrients, and bacteria. Beneficiab@se cold water aquatic life and
secondary contact recreation, with salmonid spagvoansidered an existing use in the
upper portion of the drainage.

Hatter Creek is a perennial stream; however, sdrtieedributary streams in the
watershed are intermittent. Rainbow trout, brookity dace, and shiners are found in
Hatter Creek. IDEQ developed TMDLs for sedimentperature, and bacteria for Hatter
Creek. A nutrient TMDL was developed for the lovaaif of Hatter Creek. IDEQ
recommended that the upper half of Hatter Creeltebksted for nutrients; water quality
data indicate nutrient levels are not impairingdfeal uses (IDEQ, 2005).
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Hatter Creek Watershed
Landuses Map

Land Uses

Cropland (355 acres)

Hay (1,047 acres)

Grass (182 acres)

Pasture (925 acres)
Grass\Shrub\Trees (331 acres)
CRP (1,253 acres)

Tree Farm (204 acres)

Forest (11,711 acres)
Residence (130 acres)

“\_~ Hatter Creek Drainage System
ﬁ Watershed Boundary
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Miles
1.5

1:54,000

Figure 12. Hatter Creek Landuse Map
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Rock Creek

The Rock Creek Watershed is relatively small, @B0O0 acres in size. Most of the land
in Rock Creek is under private ownership. The gniilic lands are approximately 300
state-owned acres on the western edge of the watéend about 10 acres of Clearwater
National Forest at the southern divide. Locatioiafter Creek relative to other TMDL
watersheds is shown on Figure 7.

Rock Creek is a third order stream at its confleenth the Palouse River. The
headwaters originate on the north slope of RockgtPBock Creek generally flows from
the south to the north with a dendritic drainagegoa. The West Fork and East Fork join
about 2 miles above the watershed outlet to forrckRereek. Elevations range from
2,503 feet to 3,737 feet. Weathered granitics casagredrock in the upper watershed. In
the lower portion of the watershed metaphoric ragkderlay the Palouse Loess. In the
valley bottoms along lower Rock Creek, coarse t@dw@lluvium is present (IDEQ,
2005).

Primary land uses are agriculture, grazing, foyestid recreational activities. Several
rock pits and a junkyard are also present in thiershed. The main access road into this
watershed parallels the mainstem of Rock Creekdgeral miles. Landuse distribution is
shown in Figure 13.

The West Fork Rock Creek is 8303(d) listed fromdvesters to the Palouse River for
sediment, temperature, nutrients, and bacteriaefdgal uses are cold water aquatic life
and secondary contact recreation. The listing ohesuonly the West Fork of Rock Creek
and the section of Rock Creek downstream of thet\Wadk. Based on the flow data that
has been collected on Rock Creek, Rock Creek istarmittent stream that goes
completely dry during July and August. Rock Creeklso classified as an intermittent
stream according to the USGS quadrangle map (I2BQ5).

IDEQ was unable to find any fish data for Rock ®rakhough it is suspected that Rock
Creek supports dace, redside shiners, and sudkele upper tributaries, there may be
pockets of salmonids and sculpin. Temperature atrients were found not to be
impairing beneficial uses, primarily based on thenmittent classification of Rock
Creek. When temperature and nutrient levels exckstdge standards or EPA criteria,
stream flows were below 1 cfs. Aquatic life benieficises do not apply for flows below
1 cfs on intermittent streams. IDEQ proposed delisRock Creek for temperature and
nutrients and wrote TMDLs for sediment and bact@bd=Q, 2005).
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Rock Creek Watershed
Landuses Map

Land Uses

@ Cropland (507 acres)

' Hay (1,165 acres)

' Pasture (502 acres)

@ Grass\Shrub\Trees (108 acres)
#¥ CRP (637 acres)

* Rock Pit (6 acres)

* Forest (2,240 acres)

* Junkyard (12 acres)

* Residence (79 acres)
“\_  Rock Creek Drainage System
ﬁ Watershed Boundary

1:36,000

Figure 13. Rock Creek Landuse Map
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PastAgricultural Conservation Efforts

Ebbert and Roe (1998) stated that erosion contemitiges instituted in the Palouse River
Basin since the late 1970’s have reduced erosam @ropland by at least 10%.

According to IDEQs survey of land uses in the Néttink Palouse Subbasin, an
estimated 62,874 acres are in cropland, 18,365 acecin hayland and 4,661 acres in
pasture (IDEQ, 2003). Currently about 28,000 aofexgricultural lands are located
within the watersheds of the six 8303(d) listece&ee This represents slightly more than
one third of the total agricultural acres locatathim the North Fork Palouse River
Subbasin.

The common crop rotation in the Idaho portion @& slubbasin today is either a winter
wheat/spring cereal grain rotation, a winter whegathg cereal grain/spring legume (pea
or lentil) rotation, or a winter wheat/spring legaeimotation. Research has shown that
maximizing residues from the previously harvestexb ceduces erosion potential on
farm fields (Gilmore, 2004).

Conventional tillage, which involves inverting muehthe soil surface during multiple
field passes, has been traditionally practicedropland in the watershed. Mulch tillage
uses equipment that disturbs the full soil surtagiedoes not invert the soil or bury
excessive amounts of crop residue (Mahler, etQf)32 Mulch till, which usually
includes only one or two tillage passes, manageatmount, orientation and distribution
of plant residue on the soil surface year roundtiNéarming is gradually becoming
utilized in the watershed. No-till farming includesing specialized equipment to place
the fertilizer and seed directly into the previgesr’s crop residue without performing
prior tillage operations. At least in one leg of tiotation, it is common to see a no-till
operation replace conventional practices. For examypnter wheat is often no-tilled

into lentil, pea, or spring grain stubble, where tértilizer is applied during the same
operation as seeding. Implementing no-till operaifor every leg of the rotation is
referred to as direct seed. This evolution of aegdue management throughout the
subbasin has increased the over-winter crop stubldeghout the agricultural areas and
decreased vulnerability of the soil surface to iemslt is becoming more common for a
no-till seeding operation to follow the low residerep (lentils or peas). Minimum tillage
operations, designed to minimize ground disturbammemaximize surface residue
cover, are used throughout the watershed (Giln&¥@4). Conversion from conventional
tillage to mulch tillage and direct seeding hasbeegoing in the Palouse River Basin; a
significant transition has occurred since the 2@8@r quality monitoring effort

(IASCD, 2003) upon which the Palouse River TribigsiTMDL is based.

The Soil Conservation Service (SCS) became aatitied Palouse River Basin in 1935,
five years before the first conservation distriotthe area were organized. Major SCS
activities included technical assistance to indnaldfarmers and farmer groups planning
and applying conservation on the land through &uwi Water Conservation Districts
(SWCDs). The SCS (now NRCS) has worked in theiNBark of the Palouse Subbasin
through the Latah SWCD to assist with conservapianning and assistance. The Latah
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Soil Survey, which encompasses the watershed, ulassped in 1981; a new soil survey
for the area is in progress and should be compleitun the next few years.

The Agricultural Research Service (ARS) has coretlioesearch to provide new
agronomic alternatives for farmers in the Palouskdevelop data to revise the
Universal Soil Loss Equation (USLE). The AgricuéilStabilization and Conservation
Service which later became the USDA Farm Servicen&yg (FSA) has cost-shared,
through various farm programs, implementation ¢éced conservation practices with
landowners and operators in the watershed.

FSA and NRCS administer and implement the fedeoals€rvation Reserve Program
(CRP) and Continuous Conservation Reserve ProgCaDRP).

Agricultural lands with a previous cropping hist@mne enrolled into CRP to remove
highly erodable land from production. The landoswerted into herbaceous or woody
vegetation to reduce soil and water erosion. CR#raots are for a minimum of 10
years. Practices that occur under CRP include iplanegetative cover, such as
introduced or native grasses, wildlife cover plags$, conifers, filter strips, grassed
waterways, riparian forest buffers, and field wiredks (Gilmore, 2004). Within the six
North Fork Palouse TMDL watersheds, approximate)6 acres have been removed
from production and placed into permanent vegetatower under the Conservation
Reserve Program (CRP).

The CCRP focuses on the improvement of water quafitl riparian areas. Practices
include shallow water areas, riparian forest bgfféiter strips, grassed waterways and
field windbreaks. Enroliment for these practicesas limited to highly erosive land, as is
required for the CRP, and carries a longer conpadbd (10-15 years), higher BMP
installation reimbursement rate, and higher ananablity rate (Gilmore, 2004). Total
CCRP acres within the North Fork Palouse Subbasimaknown at this time but are
assumed to be fairly low.

The NRCS both administers and implements the Engiental Quality Incentives
Program (EQIP). The program provides technicalcatianal, and financial assistance to
eligible farmers and ranchers to address soil, yvatel related natural resource concerns
on their lands in an environmentally beneficial aodt-effective manner. The program
provides assistance to farmers and ranchers tolgomih federal, state, and tribal
environmental laws, and encourages environmentarement. The purposes of the
program are achieved through the implementatican @inservation plan that includes
structural, vegetative, and land management pexcba eligible land. Five- to ten-year
contracts are made with eligible producers. Coatespayments may be made to
implement one or more eligible structural or vegegapractices, such as animal waste
management facilities, terraces, filter stripse fpéanting, and permanent wildlife habitat
(Gilmore, 2004). Several EQIP projects are adtivine watershed.
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The ldaho Association of Soil Conservation Disg{tASCD) has performed water
guality monitoring within the watershed under aneagnent with IDEQ thru the Latah
SWCD to assist in development of the TMDL.

The Idaho Soil Conservation Commiss{d®8CC) staff provides technical and
administrative support to Conservation Districtédaho. ISCC has provided financial
incentives under the Water Quality Program for Agiture (WQPA) to supplement EPA
319 funds on agricultural lands. The intent of WQBA0 contribute to protection and
enhancement of the quality and value of Idaho'sksdiy controlling and abating water
pollution from agricultural lands. The program pides financial assistance to Soil
Conservation Districts who conduct water qualitgrpling studies and implement water
quality projects.

The Latah SWCD serves as the lead in administén@gection 319 funded AFO project
which identifies problem areas and implements bestagement practices related to
confined animal feeding operations. The project imdmted in 2001 and continues to
present; it involves five Conservation Districtsnorth-central Idaho. Currently, two
projects have been implemented within the Norttk Ralouse Subbasin.

The Latah SWCD applied for and was awarded a CWKggant, in 2006, through
IDEQ to fund the Palouse River Water Quality Impgrment Project (PRWQIP), with
non-federal match provided by landowner PRWQIPiggents. The project focus is
implementation of best management practices iretbadegories: riparian restoration,
rural roads and agriculture/rangelands/pasturelands
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WATER QUALITY PROBLEMS

Table C lists all the 8303(d) water bodies address¢he Palouse River Tributaries
TMDL (IDEQ, 2005) along with boundaries, listingdis pollutants and segment IDs.

Table C. 8303(d) segments in the Palouse River &ibb(IDEQ, 2005)

Waterbody | Assessment Unit-ID 1998 8303 (d) Pollutant$ Listing
Boundaries Basis
. ID1706108CL027a_02 Headwatergo
Big Creek | | 51706108CL027b_02 Palouse River Sed, Nut, Temp, Bac |~ A
ID1706108CL032a_02
ID1706108CL032a_03 Headwaterdo
Deep Creek | |h1706108CL032b_02 Palouse River Sed, Nut, Temp, Bac | A, B
ID1706108CL032b 03
ID1706108CL011a_02
Flannigan ID1706108CL011a_03 Headwatergo
Creegk ID1706108CLO11b_02 Palouse River Sed, Nut, Temp, Bac | A
ID1706108CL011b_03
ID1706108CL029_02
ID1706108CL029_03 Waterhole Creek to
Gold Creek ID1706108CL030_02 Palouse River Sed, Nut, Temp, Bac A
ID1706108CL031a_02
ID1706108CL031b_02
ID1706108CL015a_02 Headwaterdo
Hatter Creek| 1D1706108CL015b_02 Palouse River Sed, Nut, Temp, Bac A
ID1706108CL0O15b 03
ID1706108CL012_03
ID1706108CL013a_02 Headwatergo
Rock Creek | 1D1706108CL013b_03 Palouse River Sed, Nut, Temp, Bac A
ID1706108CL014a 02 | (West Fork Rock Creek)
ID1706108CL014b 02
1Refers to a list created in 1998 of water bodidsl@io that did not fully support at least one bieied use.
This list is required under section 303 subsectitirof the Clean Water Act.
2Sed = Sediment, Nut = Nutrients, Temp = TemperaBiae = Bacteria
sListing Basis A= Streams were on the 1992 305(pdre B = Information submitted by the Columbia &iv
Intertribal Fish Commission

Beneficial uses/status

The Idaho Water Quality Standards designate coténemuatic life, secondary contact
recreation, and agricultural water supply as berafuses for all of the 8303(d) listed
waterbodies; in addition, salmonid spawning is sigieated use listed for the uppermost
portions of Big Creek and Gold Creek (IDEQ, 20068)the TMDL document, salmonid
spawning is shown as an existing use for both upf@@migan Creek and upper Hatter

Creek.

The Palouse River Tributaries TMDL was developetbster water quality appropriate to
the protection and maintenance of the designatedfizgéal use of cold water aquatic life.
Pollutants that most often affect this beneficeé include nutrients (that can spur aquatic
growth resulting in low dissolved oxygen), incresediment loading, and temperature
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loading (IDEQ, 2005). Table D lists designated lhiersd uses and TMDLs developed for
each waterbody.

Table D. Beneficial uses for 8303(d) listed stresagments (IDEQ, 2005)

Waterbody Boundaries Uses TMDLs developed
Designated:
Big Creek Headwaters to Palouse River. CW, SCR, Temperature
Upper - SS
Deep Creek Headwaters to Palouse River. CW, SCR Sediment, Temperature
Bacteria
. Designated: .
Flannigan Headwaters to Palouse River. CW, SCR, SedlmenF, Temp_erature
Creek - Bacteria, Nutrients
Upper — SS (existing)
Designated: .
Gold Creek Waterhole (_Zreek to Palouse CW. SCR, Sediment, Temperature
River. Bacteria
Upper — SS
Designated: Sediment, Temperature
Hatter Creek | Headwaters to Palouse River. CW, SCR, Bacteria
Upper — SS (existing)| Nutrients (lower reach)
Rock Creek | Headwaters to Palouse River . CW, SCR dingmt, Bacteria

CW - Cold Water, SS - Salmonid Spawning, SC - Seals6old Water, PCR - Primary Contact
Recreation, SCR - Secondary Contact Recreation, B¥#8nestic Water Supply

Pollutants

All of the 8303(d) listed water bodies have seditneamperature, nutrients, and bacteria
listed as a possible pollutants. Changes to th&(@30ist recommended in the TMDL
document included removing nutrients from the tdgpellutants for Big Creek, Deep
Creek, Gold Creek, Rock Creek and the upper hatfatfer Creek. The TMDL also
recommended the removal of sediment and bacterBifpCreek and temperature for
Rock Creek. Potential sources of sediment, exctudatural background in the basin,
include in-stream erosion, roads, agriculture, inggand grazing activities. The source
for temperature is solar radiation, i.e., the $twssible sources for nutrients include
natural background, fertilizers, grazing sourcegtis systems, and storm runoff.
Potential sources of bacteria include grazing éms; septic systems, wildlife, and
humans (IDEQ, 2005). These sources of pollutanitdoeidiscussed in more detail in the
following section. Although habitat alteration istra pollutant requiring a TMDL load
allocation, improvements to water quality relatedhtitrient, temperature and sediment
load reductions will improve habitat conditions hiit the watersheds.

Point Sources
There are no point sources identified for the 88P8&(aterbodies listed in the TMDL.
Sediment

All six 8303(d) listed waterbodies addressed inRaéouse River Tributaries TMDL have
sediment listed as a pollutant. Nonpoint sourcesedfment in the Palouse River
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Subbasin includéorest management practices, agricultural actsjtggazing, landslides,
instream erosion, fires, and air deposition. Thexige amount of pollutant contribution
from each of these nonpoint sources to the sublmsimknown, as it is nearly impossible
to determine the exact amount from each sourcerrfead loads from agriculture,
grazing, forestry, roads, and instream erosion \gaemtified. The effects of increased
sedimentation to water bodies from mining, recaegtadministrative activities, and air
deposition are much less significant and were ssigaed a load estimate (IDEQ, 2005).

Temperature (Heat Sources)

All six water bodies in the Palouse River Subbase8303(d) listed for temperature; the
heat source is solar radiation. This is a natwatdion that can be affected by changes
in landuse. Additional heat absorbed by a waterpaldgve background conditions, is
usually a function of shade reduction. The streagments that are listed for temperature
have been altered by landuse changes that decreiasanh shading (IDEQ, 2005).

Some evidence exists that canopy removal over Iseetions of a watershed may
increase flows in the early part of the seasonraadlt in lower flows later in the season
when air temperatures are highest. Conflicting evesd exists that in watersheds with
deep, permeable vadose zones and vegetative ceiteigrge evapotranspiration
potentials, that canopy removal may result in iaseal flows throughout the year. If
flows are lower in the summer following the remowhthe watershed canopy, higher
stream temperatures could be the one of the rg$DES), 2005).

IDEQ used the Potential Natural Vegetation (PNVdeidor the temperature TMDLS.
This methodology uses the narrative natural conlistate standard as a temperature
target instead numeric criteria (IDEQ, 2005).

Nutrients

All six TMDL waterbodies are 8303(d) listed for netts. Nutrients are delivered
predominantly from agriculture, grazing activitiessidential sources and natural
sources. The Idaho general surface water quaatydstrd states: “Surface waters must be
free of excess nutrients that cause visible slinogvths or other nuisance aquatic
growths impairing designated beneficial uses.” Aneuc standard for dissolved oxygen
(DO) of 6.0 mg/L applies as well. A growing seagbtay-October) nutrient target of
0.1mg/L and DO levels above the 6.0 mg/L was esstadd in the TMDL (IDEQ, 2005).
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Bacteria

All six TMDL waterbodies are 8303(d) listed for Ibaga. Sources of bacteria include
livestock, wildlife, humans, pets or septic systmain fields. The 8303(d) listed water
bodies for bacteria were sampled from November 266iugh November 2002 f&-
coli organisms and total fecal coliform. Five out of fiire 8303(d) streams were in
violation of the secondary contact recreationatdad.

TMDLs

Section 8303(d) of the Clean Water Act (CWA) regsistates to develop Total
Maximum Daily Loads (TMDLSs) for waterbodies detenad to be water quality limited.
A waterbody is determined as water quality limiteidl does not meet criteria established
for designated beneficial uses. A TMDL documenésamount of pollutant a waterbody
can assimilate without violating a state's watealigyistandards and allocates that load
capacity to known point sources and nonpoint saurt®IDLs are the sum of the
individual waste load allocations for point soureesl load allocations for nonpoint
sources, including a margin of safety and natuaakround conditions (IDEQ, 2005).

Water quality standards for the State of Idahdra@ended to provide protection of
designated beneficial uses. TMDL targets are basdtiese water quality standards.
Numeric water quality criteria are used where tleigt. Narrative water quality criteria
have numerical interpretations that are applieddterbodies for nutrients. Load
capacities reflect these water quality targets thaseavailable and estimated instream
flow data. Load allocations distribute the existpalutant loading between point and
nonpoint sources within the watershed based oavhgable load capacity of the
subwatersheds (IDEQ, 2005).

TMDL calculations are gross estimates based on luaried field data collection. Loads
determined were based on water quality data celtefcir one monitoring year (2002).
Load targets, although they appear static in thé&TMshould be fluid and change with
changes in annual flow. Better targets are basadstream pollutant concentrations
rather than loads, to help ensure beneficial usesupported regardless of annual flow
regime. Although specific targets and allocatioresidentified in the TMDL, the ultimate
success of the TMDL is not whether these targedsadincations are met, but whether
beneficial uses and water quality standards arieaeth (IDEQ, 2005).

Sediment TMDLSs

Sediment TMDLs were developed for five of the sBO§(d) listed streams in this report:
Deep Creek, Flannigan Creek, Gold Creek, HatteelCrand Rock Creek. The targets for
the sediment TMDLs was based on the turbidity sdaeshdvhich states that waters shall
not exceed 25 NTU over background levels for grehin 10 days and shall not exceed
50 NTU over background at any time. Results ofsth@iment load analysis is listed in
Table E.
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Table E. Sediment Load Analysis (IDEQ, 2005).

Source Existing Back Load Load Load Rela%?:?ion
(Creek) Load ground | Capacity Allocation Reduction (%)
Deep 7041 tlyr| 234 tlyr 613 t/yr 380 t/yr 6541 t/yr 96%
Flannigan 1453 tlyr| 62 tlyr 526 tlyr 464 tlyr 938 t/yr 67%
Gold 661 t/yr 26 tlyr 369 tlyr 343 tlyr 294 tlyr 46%
Hatter 1223 tlyr | 219 tlyr 796 tlyr 547 tlyr 467 tlyr 46%
Rock 148 tlyr 12 tlyr 55 tlyr 42 tlyr 95 tlyr 69%

t/yr = tons per year

Temperature TMDLS

IDEQ did not compose a temperature TMDL for Rocké&krand recommended that
Rock Creek be de-listed for temperature as a plessdlutant. The load capacities
determined for temperature TMDLs on Deep, Gold, Bignnigan, and Hatter Creeks
are based on potential natural vegetation (PNVecover the streams. The potential
cover as a percentage represents the heat loaglingtied to achieve water quality
standards and maximum possible heat reduction.

All Very GoodandGoodcover condition classes meet PNV targets withmt$ of
variability. According to table 5-20 in the TMDL doment, Big Creek meets this
standard for all listed segments (IDEQ, 2005). 8tresegments in the remaining four
TMDL watersheds that fall below tli@oodcover class are listed below in Table F.

Table F. Temperature load allocations (IDEQ, 2005)

Average PNV Average Average Average
- Cover Load
Segment (Load Existing Cover i .
. o Condition Allocation
Capacity) (Existing Load) Class (LA)
Lower Deep Creek o 0 i 0
(AU#ID17060108CL032b 03)  °>+4% 15.6% Poor 70.2%
Tributaries to Lower Deep o 0 i 0
(AU#ID17060108CL032b 02)  ©0°2% 21.2% Poor 69.3%
Upper Deep Creek o 0 =(0
(AU#ID17060108CL032a_03) 50% 25% Poor 50%
East Fork Deep Creek o o . 200
(AU#ID17060108CL032a 02)  08:°% 47.71% Fair 30%
Middle Fork Deep & Tribs o o . i 0
(AU#ID17060108CL032a 02) 0% 54% Fair 23.7%
Tributary to Upper Deep o o . i 0
(AU#ID17060108CL032a 02)  009% 43.3% Fair 37.3%
Lower Flannigan o 0 : : 0
(AU#ID17060108CLO11b_03) St . D e
Tributary to Lower Flannigan o o 100
(AU#ID17060108CLO11b_02) o EhD “ou “eh
Lower Gold & Lowest Trib o o i 0
(AU #ID17060108CL029_03) 60% 23.3% Poor 60.8%
Lower Crane Creek (AU o 0 . i 0
#1D17060108CLO31b_02) 0% 55% Fair 21.5%
Tributaries to Lower Crane 70% 31.3% Poor -53.29
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(AU #17060108CL031b_02)

Lower Hatter

0, 0, 1 - 0,
(AU#ID17060108CLO15b 03)  0°:3% SRLIED s S

Tributary to Lower Hatter

0, 0, 1 - 0,
(AU#ID17060108CLO15b_02) e U s 280

Tributary to Lower Hatter

0, 0, 1 - 0,
(AU#ID17060108CLO15b 02)  /°:6% ElEllER . 2ei

Tributary to Lower Hatter g o : o0
(AU#ID17060108CL015b_02) /1% S8 Fa" 2

# LA= ((Existing cover — Potential cover)/Potentialver) x 100

Nutrient TMDLS

Nutrient TMDLs were developed only for Flannigare€k and the lower section of
Hatter Creek. The nutrient target is based on aemgrstate standard for dissolved
oxygen (DO) requiring concentration to be greatant6.0 mg/L at all times, and a
narrative target stating that “surface waters dhaliree from excess nutrients that can
cause visible slime growths or other nuisance acjgabwths impairing designated
beneficial uses”. A critical limiting factor for water biota is low levels (<6 mg/l) of
DO. The nutrient rich stream system stimulatealadgd macrophyte populations. The
respiration cycles of these populations can caeasanal DO depletion during summer
low flow periods.

The nutrient load capacities and existing loadal#shed by the TMDL were estimated,
by stream segment, in pounds (Ibs) per day. Intiaxidio the total phosphorus (TP)
target, the DO readings within Flannigan Creek lameer Hatter Creek will need to stay
above 6.0 mg/L. The nutrient TMDLs only apply dgyithe growing season, May until
October, of each year (IDEQ, 2005).

Table G. Nutrient load allocations (IDEQ, 2005

Source Month Pollutant Existing Load Load Load
(Creek) Load Capacity | Allocation | Reduction
Flannigan June Total 1.883 1.487 1.368 0.396
(PR-16) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan June Total 2.397 2.122 1.655 0.275
(PR-17) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan July Total 0.501 0.418 0.355 0.083
(PR-16) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan July Total 0.743 0.474 0.578 0.269
(PR-17) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan August Total 0.087 0.083 0.083 0.004
(PR-16) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day
Hatter 8/15-9/15 Total 0.061 0.051 0.051 0.011
(PR-12) Phosphorus | Ibs/day Ibs/day Ibs/day Ibs/day

Palouse River Tributaries TMDL Agricultural Implentation Plan —March, 2009 36



Bacteria TMDLs

Bacteria TMDLs were developed for five of the sBO8(d) listed streams: Deep Creek,
Flannigan Creek, Gold Creek, Hatter Creek and Rirelek. Deep Creek is an

intermittent stream; therefore, bacteria TMDLSs oapyply to periods when discharges are

greater than 5 cfs. TMDL analysis is summarize@able(s) H1 to H5 below.

Table H1. Bacteria nonpoint source load allocatimngsold Creek. (IDEQ, 2005)

Source |\, o | Current Load Load Allocation MOS Load Reduction
(Creek) (E..coli organism/day (E..coli organisms/day (10%) (E.coli organisms/day
(SSI-%) Nov 118 x 16! 2.82 x 10° 8.98 x 16 9.88 x 10°
(gg'_g) Dec 1.34 x 16 1.19 x 18 15x 16 1.65 x 16°
(gg'_%) Aug 2.59 x 16 1.35x 16 1.24x 16 1.36 x 16
(gg'_g) Sep 1.96 x 16° 4.71x 16 1.49 x 16 1.64 x 16°
(gg'_%) Oct 3.80 x 18 3.78 x 16 2.0x16 2.2x16

Table H2. Bacteria nonpoint source load allocationg-lannigan Creek. (IDEQ, 2005)

Source |\, | Current Load Load Allocation MOS Load Reduction
(Creek) (E.coli organism/day (E.coli organisms/day (10%) (E.coli organisms/day
F(Iggj;gea;n Mar 6.65 x 16" 6.28 x 16 3.7x10 4.07 x 16°
F(Iggrjilgea;n May 5.81 x 16" 1.39 x 16° 4.42 x 10° 4.86 x 10"
F(Iggilg?é;n May 4.16 x 10" 1.50 x 10* 2.66 x 10° 2.93 x 16"
F(Isg_]ilg%n June 3.35 x 1¢° 2.79 x 10° 5.6 x 1¢ 6.16 x 10
F(Iggilg?é;n July 8.83 x 1¢f 2.12 x 16° 6.71 x 18 7.38 x 10°
F(lsgr_]il%a)” July 1.27 x 160 1.09 x 16° 1.8x16 1.98 x 16
F(IggTilg%n July 2.09 x 1& 5.02 x 16 1.59 x 10 1.75 x 16°
F(Iggrjilg%n August 2.44 x 10 2.34x 16 1.0x1d 1.1x16
F(Iggrjilg%n Sept 8.17 x 10 4.71 x 16 3.46 x 16 3.81x 16
F(Iggrjilg%n Sept 1.04 x 18 2.51x 16 7.89 x 16 8.68 x 10
F('gg'jilgf;” Oct 8.94x 19 5.99 x 16 2.95x 16 3.25x 16
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Table H3. Bacteria nonpoint source load allocationgHatter Creek. (IDEQ, 2005)

Source Month | Current Load Load Allocation MOS Load Reduction
(Creek) (E.coli organism/day (E.coli organisms/day (10%) (E.coli organisms/day
Hatter 0
(PR-12) Dec 4.54 x 18 3.79x 10 7.5 x 16 8.25 x 10
Hatter 2 1 1 2
(PR-12) | March 3.72x 10 8.93 x 10 2.83x 10 3.11x 10
Hatter 2 1 1 2
(PR-13) | March 3.29x 10 7.89 x 10 25x 10 2.75x 10
Hatter 2 1 0 1
(PR-12) May 1.0x 16 5.25 x 10 4.75x 10 5.23x 10
Hatter 0 0
(PR12) | June 1.19 x 18 9.96 x 10 1.94 x 16 2.13x 10
Hatter 0 0
(PR-12) July 221 x 1 1.96 x 16 2.5x1¢ 2.75x 10
Hatter 0 0
(PR-13) July 5.59 x 1&° 3.28x14d 2.31x18 2.54 x 10
Hatter
(PR-12) July 1.45 x 1¢ 8.35x 10 6.15 x 18 6.77 x 10
Hatter 0
(PR-13) July 243 x 18 2.03 x 10 4.0x 16 4.4x16
Hatter
(PR-12) | August 1.53x 19 1.21x 16 3.2x10 3.52x 16
Table H4. Bacteria nonpoint source load allocation®eep Creek. (IDEQ, 2005)
Source Month Current Load Load Allocation MOS Load Reduction
(Creek) (E.coli organisms/dgy | (E.coli organisms/day (10%) (E.coli organisms/day
Deep Dec 2.99 x 18 1.01 x 16 1.98 x 16° 2.18 x 16
(PR-5) . . . .
Deep Dec 3.26 x 10 7.83 x 16° 2.48 x 16° 2.73 x 16*
(PR-6) . . . .
Deep | pec 3.95 x 16* 2.32 x 16 1.63 x 16° 1.79 x 16°
(PR-5) . : : :
Deep 1 1 0
(PR-6) Dec 3.49 x 10 3.24x 10 25x 10 2.75x 10
Deep Mar 1.53 x 167 1.01 x 162 5.2 x 16° 5.72 x 16"
(PR-5) . : . :
Deep 1 0 1
(PR-5) Mar 8.49 x 16* 7.08 x 10 1.41x 10 1.55 x 10
Deep 1 0
(PR-6) May 2.15 x 16* 2.03 x 10 1.2x 16 1.32 x 16
Deep 0 0
(PR7) | June 3.64 x 16 1.75x 10 1.89x 16 2.08 x 10
Table H5. Bacteria nonpoint source load allocationdkock Creek. (IDEQ, 2005)
Source Month Current Load Load Allocation MOS Load Reduction
(Creek) (E.coli organism/day (E.coli organisms/day (109%) (E.coli organisms/day
Rock 0
(PR-14) Dec 8.91 x 18 8.41x 10 5.0 x 1¢ 5.5x 10
Rock March 8.29 x 16° 8.24 x 16" 5.0x 10 5.5x 16

(PR-15)




Water Quality Monitoring

The lIdaho Association of Soil Conservation DisgifASCD) collected water quality
data from several tributaries to the Palouse Rincean November 2001 through
November 2002. This monitoring project was initthte provide background data on the
State of Idaho’s 8303 (d) listed tributaries of Bedouse River to aid in TMDL
development (IASCD, 2003).

Analyses performed on collected water samples wetal: phosphorus (TP), nitrate and
nitrite (NO2/NO3), ammonia (NH), total suspended solids (TSS), and fecal andl tota
coliform counts. Other parameters collected infikle included flow, pH, specific
conductivity, dissolved oxygen (DO), and air andewvaemperatures.

All six TMDL streams that were sampled have theadiwaters located on forested
slopes; with the exception of Big Creek, the streaontinue to flow through stretches of
predominantly agricultural lands until they reabh North Fork of the Palouse River
(IASCD, 2003). Monitoring site locations, listedTable | below, are displayed in
Figure 14.

Table I. Monitoring Sites for the 8303(d) listeddtese tributaries (IASCD, 2003)

SITE ID SITE NAME LEGAL DESCRIPTION
PR-5 DEEP CREEK (LOWER)
PR-6 DEEP CREEK (MID)
PR-7 DEEP CREEK (UPPER)
PR-8 GOLD CREEK (UPPER)
PR-9 GOLD CREEK (LOWER)
PR-10 LAST CHANCE CREEK (UPPER BIG)
PR-11 BIG CREEK (LOWER)
PR-12 HATTER CREEK (LOWER)
PR-13 HATTER CREEK (UPPER)
PR-14 ROCK CREEK (LOWER)
PR-15 W.F. ROCK CREEK (UPPER)
PR-16 FLANNIGAN CREEK (LOWER)
PR-17 FLANNIGAN CREEK (UPPER)

Sample collection began in November of 2001 andicoed for a full calendar year,
with IASCD, Latah SWCD, and IDEQ staff sampling #ites every two weeks. At times
during the year, some sites were not sampled:@mihter and spring, snow and large
runoff events made accessibility and sampling irsfids, and in the summer some sites
were dry (IDEQ, 2005).

Sites PR-5, PR-6, PR-9, PR-10, PR-15, and PR-X@bped below the 6.0 mg/L DO
criteria once during the sampling period. PR-7, FARand PR-12 fell below the criteria
twice during the sampling period. It should alsabé&ed that most of the sites in
violation of the 6.0 mg/L standard were only obselrto be in violation when stream
flow was less that 1.0 cubic foot per second (dfeyv flow or stagnant conditions often
cause oxygen sags to occur (IASCD, 2003).
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The EPA Gold Book recommended criterion of 0.1 mighi.total phosphorus (TP) was
exceeded several times at all monitoring sitesxe®-10. Correlation to the state’s
narrative standard could not be conclusively esthbt because corresponding DO
violations only occurred when stream flows wereydew (<1cfs). Lack of flow was as
likely as the slight TP criteria exceedances todsponsible for oxygen sags.

Sites PR-5, PR-6, PR-16 and PR-17 all exceededdldewater biota temperature criteria
of 22°C. Site PR-8 exceeded the C3threshold associated with being listed for salision
spawning; the remaining sites did not exceed thipégature criteria (IASCD, 2003) .

Turbidity levels appeared to be highest duringrgpfiows, and the water often appeared
visibly murky. However, using the upstream monitgrsites as a proxy for background
turbidity, none of the sites near the mouth of ¢hetseams surpassed the instantaneous
exceedance of 50 NTUs, except during the highest péspring runoff. Stream name
and number below give the number of turbidity exiegees over estimated background
levels (IASCD, 2003) :

Gold Creek (PR8-PR9) = 2

Hatter Creek (PR12-PR13) =1

Flannigan Creek (PR16-PR17) =1

Based on visual assessments, TSS rates, and tyifentls, Hatter Creek, Flannigan
Creek, Gold Creek, and Deep Creek seem to hav@dghest rates of bank erosion.

Hatter and Flannigan also appear to have moreecattessing the channel than the other
streams in the subbasin. Cattle, horses, and g@asnoticed in lesser concentrations on
Deep, Gold, and Rock creeks, respectively (IASAI3).

With the exception of PR-11 (Big Creek), all of #ites sampled exceeded the secondary
contact criteria for bacteria, at least once. Mahthe sites had the most elevated levels
of bacteria during periods of extremely low flovsually during July and August. There
were a few sites, however, that showed elevatettbadevels even during spring flows,
when one might expect low bacteria levels due litidn. These creeks were Deep
Creek (PR-5-7), Gold Creek (PR-9), Hatter Creek-{RRL3), and Flannigan Creek (PR-
16). All of these streams had cattle, horses, sha@eggoats directly accessing them in
areas adjacent to, or at, the monitoring sitesr&@m@re many instances, however, when
cattle were not present but bacteria levels exatedeeria. This may be due to faulty
septic systems in the area, although wildlife miap &e a contributing factor (IASCD,
2003).

Beneficial Use Reconnaissance Program (BURP) sanweye completed, by IDEQ, on
the 8303(d) streams within the Palouse River Sublghsing the summer monitoring
seasons of 1996 and 20@&sed on the scoring system, Big Creek and HateslCfully
support beneficial uses. Upper Deep Creek and uppker Creek also support beneficial
uses. Lower Deep Creek, lower Flannigan CreekJ@mdr Gold Creek don’t fully
support beneficial uses. Upper Flannigan Creekilam®Vest Fork Rock Creek were dry
when the BURP surveys were conducted (IDEQ, 2005).
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Temperature monitoring of the TMDL watersheds wasdcicted by Dansart in 2005 and
2007. Loggers recorded temperatures at 1 houwvadgefrom mid July to October of
each year; upper and lower monitoring sites weteexd for each tributary stream when
flow was present. Rock Creek was not monitoredctbek was dry during the summer
months of both years. No temperature exceedancesresorded at any monitoring site
after the month of July; streams were either driuaning at baseflows (flows at which
the streams are essentially groundwater-fed). Needances were recorded for Gold
Creek, in either year, at either site. A singleemdance of the 22°C instantaneous
standard was recorded for lower Hatter Creek onJ8J 2005. For Flannigan Creek,
nine exceedances of the 19°C daily average weogded during July of 2007 at the
lower site; none were recorded at either site @u2®05. The lower monitoring site for
Deep Creek showed one exceedance of the 19°Calaihage on July 16, 2005 and three
exceedances during July, 2007; temperature logdehe upper site were destroyed by
livestock both years. Ten exceedances of the 18il¢ average were recorded at the
lower site on Big Creek during 2007; however, adogg to 1996 and 2002 BURP
monitoring, Big Creek fully supports beneficial asnd average cover condition class
for the lower segment of Big Creek was listedsa®din the TMDL (IDEQ, 2005).

Modeling

From the TMDL document (IDEQ, 2005): “All modelsierently have some range of
error associated with them, some even around 509t00e. The exact output or end
result of a model are not necessarily the most nlapbfeature, but observing trends over
a unspecified period of time are perhaps more itaporFor water quality, streams must
meet beneficial uses regardless of the output mepé reduction the model(s) predicted.
It could be possible to meet the beneficial usesraot meet the exact percent reduction
within a model, and conversely the reverse is true”

According to IDEQ (2005) modeling, the highest aaslraediment delivery comes from
the Deep Creek watershed (7,040 tons), followe#lagnigan Creek (1,452 tons), Hatter
Creek (1,223 tons), Gold Creek (662 tons), anckRireek (148 tons). Since very little
sediment is delivered to Big Creek, a sediment TMiZis not calculated. According to
Table D-4 in the TMDL, relatively little channelasion was estimated for Big Creek (9
tons) and Rock Creek (25 tons) compared to morefgignt channel erosion from Deep
Creek (398 tons), Hatter Creek (219 tons), FlarmiQeeek (177 acres) and Gold Creek
(162 tons). The highest percentage (24%) of t&dinent delivered due to channel
erosion is found in the Gold Creek watershed. ©hgreater than the percentage of total
load delivered by channel erosion estimated fotdf&18%), Rock (17%), Flannigan
(12%), and Deep (6%) Creeks. Sediment delivereags ranges from 33 tons for the
Big Creek watershed to 93 tons for the Deep Crestienshed.

Land-use maps were created by IDEQ for each 830&4thrshed by taking printed maps
of aerial photos and driving to hilltops to detemmianduse during the 2002 calendar
year. Utilizing DEQs (2003) landuse map; Dansad0@® modeled potential for cropland
sediment delivery reduction due to tillage convansby TMDL watershed. Following
methodology outlined in Boll, J., E. Brooks, andTDaeumer (2002), a GIS processed
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model incorporating USDA’s RUSLE equation and wstted-specific sediment delivery
ratios was utilized. Under a conventional tillagelirect seeding conversion scenario,
estimated average sediment delivery reductiongéars drainage by cropland acre
were:

Deep Creek — 2.5 tons/acre

Flannigan Creek — 4.0 tons/acre

Gold Creek — 2.6 tons/acre

Hatter Creek — 1.0 ton/acre

Rock Creek — 4.3 tons/acre

Big Creek — N/A; no cropland, no sediment TMDL

Based on sediment load reduction targets outlingde TMDL document, the cropland
acreage that would need to be converted to mege tiaegets utilizing only the cropland
tillage conversion scenario (without implementatidrother BMPS) is:

Deep Creek — 2,616 acres

Flannigan Creek — 235 acres

Gold Creek — 113 acres

Hatter Creek — 467 acres

Rock Creek — 22 acres

Big Creek — N/A; no cropland, no sediment TMDL

Subsequent to the 2002 monitoring (IASCD, 2003) tina TMDL document was based
on, significant cropland acres have been convéaastdme form of conservation tillage
(mulch till or direct seed). Some cropland has ba@wolled in CRP since 2002.
Additional monitoring to determine how distant irestm water quality targets are from
being met is likely a good use of funds prior tgan&MP implementation efforts.

Threatened And Endangered Species

No bull trout or anadromous fish occur within trEduse Subbasin (IDFG, 2008). Lynx,
listed as threatened for Latah County, is likelypéofound in boreal and subalpine fir
habitats that harbor snowshoe hares; these radkits major component of the cat’s diet

(Holt, 2008). A lynx sighting was reported in 199dar the northeastern Palouse Subbasin

divide. There have been occasional gray wolf sigjstiin recent years, but it is unknown
if any resident wolf packs exist. Water Howelligheeatened aquatic plant, is known to
exist in wetland areas within the watershed (Heek®9)
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Agricultural Water Quality Inventory and Evaluation

According to IDEQ’s 2002 survey of land uses in Nath Fork Palouse Subbasin, an
estimated 62,874 acres are in cropland, 18,36k acesin hayland and 4,661 acres in
pasture. At the present time, approximately 28 &€i@s of agricultural lands are located
within the watersheds of the six 8303(d) listedutary streams.

Agricultural activities are potentially the largeginpoint sources of pollutants within
several of the TMDL watersheds. Crop productiorunexg inputs of nutrients that can
reach stream channels by surface runoff or thrailgkirains. Some tillage operations
increase soil erosion; this results in sedimenivdg}, with attached phosphorus and
nitrogen, to the stream drainage. Livestock graaiogg creeks contribute bacteria,
nutrients and sediment directly from runoff or iaitly by streambed deterioration.
Streambed deterioration includes streambank detnuand soil compaction. Lawn
fertilizers and septic systems may also be nonpmatces in the watershed (IDEQ,
2005).

Agricultural lands within the North Fork Palouseb®asin are primarily located in the
Palouse and Nez Perce Prairies - Palouse Hills GonResource Area (USDA, 2008).
This area is part of the western foothills of therfiern Rocky Mountains and
characterized by a non-forested, loess-coveredvatkayreater than 15 inches of
precipitation. The highly productive soils havgthorganic matter and clay content.

Soils underlying agricultural lands within the Rade Subbasin area in Idaho belong to
three major soils groups. Near the Idaho-Washingtwder are very deep to moderately
deep soils formed in loess and rock fragments attesed buttes at elevations greater
than 2,500 feet; these are typically soils of taoBse-Thatuna-Naff association. Farther
east, deep soils formed in loess on upland hidls tean 3,000 feet are represented by the
Larkin-Southwick association and the Freeman-Jaelel association. Transecting
these deep soils are very deep valley soils fonméakess known as the Palouse-Athena
association (USDA, 1978).

Within the TMDL watersheds, it is believed that miasmdowners/operators are
participating in USDA programs. It is estimatedtte®200 acres or about 22% of
agricultural lands within the watersheds are catéé under the Conservation Reserve
Program (CRP). Table B lists estimated acreagéstfineach landuse by TMDL
watershed.

Dry Cropland

In 1978, USDA estimated annual erosion rates of BAttons/acre/year for Palouse River
Basin cropland with greater than 18 inches anntedipitation. The Palouse-Thatuna-
Naff and the Freeman-Joel-Taney soil associatioplands averaged 12 tons/acre/year
soil loss rates; the Larkin-Southwick soils ha@fistacre annual erosion rates reported
(USDA, 1978). According to information collected the USGS, it appears that sediment
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runoff into the streams has decreased since th@sl&ed 1970s. Suspended sediment
levels in the Palouse River show a decreasing tfebhbert and Roe, 1998).

Sheet and rill erosion is variable, depending pritjan slope gradient; it may exceed
10 tons per acre in the steepest areas, with dittipland erosion evident on the
floodplains. Typical annual erosion cycles includater rains on semi-frozen ground
and spring cloud bursts. Some concentration (gellgsion occurs in places due to the
steepness of the slopes, even where high resideks lare maintained on the fields
(Latah SWCD, 2004).

The common crop rotation in the Idaho portion & watershed today is either a winter
wheat/spring cereal grain rotation, a winter whegathg cereal grain/spring legume (pea
or lentil) rotation, or a winter wheat/spring legaimotation. Research has shown that
maximizing residues from the previously harvestegheceduces erosion potential on the
farm fields (RPU, 2004).

Most cropland is under an Idaho/Washington Cootdth&onservation agreement
(Knecht, 2008), with requirements regarding tillggactices (contour farming), residue
management and crop rotations. Tillage practiced uaries among operators;
conventional tillage, mulch-till, and direct-seeglipractices are all utilized to different
extents within the watersheds. Typical crop rotatonsisted of 3 year rotations of
winter wheat, spring cereal (barley or wheat), aelgume (peas or lentils) or canola.

It is estimated that 10,330 acres are currentlpped under some type of grain/legume
rotation within the TMDL watersheds, with an adaiital 3,000 acres of cropped grass.
About 10,000 acres of this total is split between watersheds, Deep Creek (6,500) and
Gold Creek (3,500). It is believed that most of @200 acres contracted under the
Conservation Reserve Program (CRP) was previouspland.

Pasture/hayland/shrubland

Pasture and hayland within the TMDL watersheddg@hout 9,300 acres. Hay is cut on
approximately 6,000 acres. The Deep Creek waternshgdhe most acres of pasture
(1,350) and hayland (3,000). The Gold Creek and@m&gek watersheds have the least
pasture/hay acreage; there are less than 300 cedhhares for each watershed.

Ungrazed hayfields and grass fields are not geyeadhrge contributor of sediment and
bacteria. Although much of the hayland and somedigad is likely grazed after cutting,
it is probable most of the sediment and bacteri@eted to the drainage system
originates from the concentrated presence of @adamumber of livestock in pastures
that abut stream channels.

Much of the pastureland occurs in lowland areascajt to drainages. Most pastures are
grazed by cattle or horses; a few goats, sheep)ands also pasture in the watersheds.
There appears to be some concentrated winter fgedicattle that occurs in several
locations along reaches of Hatter Creek, Flann(@aek and Deep Creek. Monitoring
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results (IASCD, 2003) showed these creeks exhilnitest violations of the bacteria
standard for secondary contact recreation.

Pasture/hayland species are made up mostly of $nbooine, orchard grass, timothy,
and intermediate wheatgrass. On upland fieldsateain somewhat of a deteriorated
condition, Kentucky bluegrass is an invader spedsadow foxtail invades wetter
fields. Erosion potential is based primarily onegteess of slope and vegetative cover.

Some idle areas of herbaceous cover associatecedgis of cropland fields and
adjacent to access roads are typically less thaorelin size and not utilized except by
wildlife. Approximately 90% of the fields have gowdgetative cover; the erosion
potential is slight if that good vegetative covemaintained.

Native grass and shrubland areas are scatteredmaynthroughout the watershed in
small plots. Most are located on steep slopes esstble to farming operations; they are
often comprised of remnant islands of grass andbsimixtures with occasional pine or
cottonwood that separate cultivated fields. Theskated patches offer zones of stable
vegetation that intercept overland flow from cropfields and filter sediment from
upslope farming operations. They also act as smflyes, containing food and cover
for wildlife.

Riparian areas

Erosion is occurring along many streambank reaablggent to cropland fields and
pastures due to the lack of woody vegetation armbnmatus herbaceous species.
Livestock activity often promotes streambank detation, as well as the removal of
vegetation. This lack of root mass promotes baougiling which can contribute
significant amounts of sediment into stream chanBlany stream stretches were
historically straightened or had woody vegetatemoved when cropland fields were
established. Herbicide spray and tillage operatiaasvell as grazing activities, have
prevented the re-establishment of woody speciekileWthere are some remnant areas,
much of the historically diverse and multi-layeregtjetation along the stream is missing.

Water Quality Concerns Related to Agricultural Land Use

Agricultural activities in TMDL watersheds contriieuto sediment, bacteria, and
temperature problems identified in the TMDL documétutrients don’t appear to be a
major problem. IDEQ (2005) recommended that DeegeirGold Creek, Rock Creek
and Big Creek be de-listed for nutrients. Evideforenutrient problems in Hatter Creek
and Flannigan Creek are inconclusive; the dissobvgden problems attributed to
nutrients are likely to be due to extremely loveatn flows (<0.1 cfs) and stagnant
conditions at the time monitoring occurred. Sedithw®ntributions are associated with
sheet and rill, concentrated flow, and streambaiikesosion processes. Bacteria
violations are generally a symptom of livestockesmscto riparian areas; livestock
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presence was noted at, or adjacent to, severat yaadity monitoring sites (IASCD,
2003).

The occasionally high stream temperatures recoaded function of both an inadequate
vegetative canopy and low flows along some strezanhres. If addressing temperature
concerns becomes necessary, the most effectivegeareat practices will be the ones
that increase base flow during the summer in anldiid those that emphasize shading.

Because data gaps exist about specific pollutantss for 8303(d) listed streams, load

allocations are applied broadly, not specificaligprovements in the TMDL watersheds,
wherever they occur, that cumulatively result iwédo pollutant loadings are assumed to
be beneficial (IDEQ, 2005).

IMPLEMENTATION PRIORITY

The TMDL implementation planning process includssessing impacts to water quality
from agricultural lands and recommending priorifi@sinstalling BMPs to meet water
guality objectives stated in the TMDL document (IDE2005). Data from water quality
monitoring, field inventory and evaluations weredi$o identify critical agricultural
areas affecting water quality and set prioritiastfeatment.

Critical Areas

Agricultural lands that contribute excessive palhis to waterbodies are defined as
critical areas for BMP implementation. Criticakas are prioritized for treatment based
on proximity to a waterbody of concern and potdritiapollutant transport and delivery

to the receiving waterbody. Critical areas ares¢hareas in which treatment is considered
necessary to address resource concerns affectiieg guaality.

Recommended Priorities for BMP implementation

The highest priority for BMP implementation is th@option of conservation tillage
practices to minimize cropland sheet and rill e@nsand decrease sediment delivery to
the Palouse River drainage network. Reductiorpb&eeral gully erosion is also a
priority. On-site retention of nutrient-laden sedmh should reduce phosphorus and
nitrogen loads during the critical flow periodsmdiéed in the TMDL.

Although nutrients don’t appear to be a major peahladoption of nutrient management
plans to promote nutrient level reductions in campl soils is an important associated
practice. This will help ensure that violationgloé Idaho Water Quality Standard for
dissolved oxygen (DO) continue to occur only dumregiods of extremely low flow,
when waters are stagnant.

Livestock should be excluded from riparian areaseoging or removal, wherever
possible, to minimize the presence of bacteriagtm watering sites should be
developed. Vegetative plantings should be impleeteirt riparian zones to both mitigate
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streambank erosion and to establish future streamopy cover to help reduce stream
temperatures.

Priority for treatment (with rationale), by TMDL weshed, is as follows:

1) Deep Creek — contains the most cropland, haylamdipastureland acreage in
addition to several winter feed areas; severaldoacviolations, highest estimated
sediment load, most sediment load reduction needed.

2) Flannigan Creek- third highest cropland acreageond highest sediment load,
several bacteria violations, second highest seadlitoad reduction needed,
temperature and nutrient criteria exceedances.

3) Gold Creek — second most cropland acreagethfdnghest sediment load, several
bacteria violations, fourth highest sediment loadliction needed; highest
portion of total sediment load delivered by chdramesion (24%)

4) Hatter Creek — riparian area most impactedv®stock, highest bacteria readings,
temperature exceedances, third highest sedimadi tbird highest sediment
load reduction needed; second highest portiontaf sediment load delivered by
channel erosion (18%).Very little cropland is s BURP surveys (2002)
indicate Hatter Creek fully supports beneficiadsis

5) Rock Creek — bacteria violations, lowest sedinh@ad reduction needed.
Relatively little cropland present in watershed.

6) Big Creek - has no cropland and very littleetock grazing. Averagéood
canopy cover class in lowest reach where occalsiemgperature exceedances are
recorded. No TMDLs for pollutants other than tenapere. BURP surveys (2002)
indicate Big Creek fully supports beneficial uses.

TREATMENT

Treatment Units (TU)

Three agricultural treatment units are establigbethventory and evaluation purposes.
A treatment unit is defined as a unit of land vaiimilar soil and water conservation
problems requiring similar combinations of consépratreatment. Treatment units
developed for agricultural lands within the TMDL teesheds are: cropland, pasture and
hayland. Cropland treatment units span both ripaaiad upland areas; most of the
pasture and hayland requiring treatment is locaiéuin the riparian zone. A fourth
treatment unit (road corridors) intersects agrigalt lands throughout the watershed; it
falls under the authority of the North Latah CouRighway District along with the
responsibility for roads BMPs installation.

Cropland

The Palouse is one of the most erosive areas ioiited States. The USDA estimated
that from 1939 through 1977, the average annualaBsoil erosion in the Palouse was
14 tons/acre on cultivated cropland (Ebbert and 8 @998). Sediment delivery to the
drainage system was likely in range of 3 to 4 taor® annually (USDA, 1978).

Palouse River Tributaries TMDL Agricultural Implentation Plan —March, 2009 48



Upland Cropland Resource Issues

Soil

Sheet/rill erosion
Problem:Erosion rates exceed the solil loss tolerance (T)
Treatment:Reduce soil erosion through implementation of ceditillage
systems. Conversion to reduced tillage systemstisiated to resultin a 3to 13
tons/acre drop in soil erosion depending on craplanation, current tillage
system in use and new tillage system chosen (Dar2§i4).

Ephemeral gully erosion
Problem:Small channels formed by concentrated surfacenflate tend to
increase in depth over time. On cropland, the gsilian be obscured by heavy
annual tillage.
Treatment:Reduce or eliminate gully erosion by installingteraand sediment
control structures.

Water

Surface water — excessive nutrients and organics
Problem:Water quality monitoring indicates TP exceeds OrflL TMDL
target criteria.
TreatmentApply nutrients at a time and rate that maximiziespuptake, to
achieve reduced nutrient loading; reduce sedimtéattaed phosphorus delivery
by conservation tillage system.
Reduce or eliminate gully erosion by installing @reand sediment control
structures and minimize transport of phosphorusitida soil particles.

Surface water — excessive suspended sediment dndity
Problem:Suspended sediment is a concern for downstrearorasitk water
guality and stream-dwelling organisms. Inversidlage is a primary source
within the watershed.
Treatment:Reduce soil erosion through implementation ofcuced tillage
system. Conversion to such a system may resulteawaction of soil loss by
more than 3 tons/acre on average.
Treatment:Reduce or eliminate ephemeral gully erosion (cotraéed source of
soil erosion) by installing water and sediment colrgtructures.

Riparian Zone

Channel erosion is a significant source of sediatéott in the TMDL watersheds. A
cursory examination of the watersheds revealedsihrae streambanks are unstable. The
stream channels are comprised mostly of silt aag sized material; downcutting by the
stream occurs during spring runoff until the stredrannel encounters a compacted clay
layer or other more resistive substrate, thentiteas’s energy is re-directed to bank
erosion. According to the TMDL (IDEQ, 2005) Goldegek has the largest percentage
(24%) of total sediment load as channel erosia@fTMDL watersheds, followed by
Hatter Creek (18%). Deep Creek has the higheshattd total sediment load, 398 tons,
delivered from channel erosion.
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In addition to sediment loading due to channeliergdacteria loads originating from
livestock presence is a problem within the ripadane on pastureland. Much smaller
levels of bacteria may be delivered from haylandtteam channels from grazing after
the last hay cutting of the season. The removabtiral riparian vegetative canopy has
contributed to temperature exceedances observéthes, in some locations.

Riparian Zone Cropland Resource Issues

Erosion from adjacent cropland
Problem:Suspended sediment is a concern for downstreant gaddity and the
habitat of stream-dwelling organisms. Croplandulicated close to stream edge,
sometimes overtopping banks and delivering sedimieettly into adjacent
channels or road ditches.
Treatment:nstall vegetative buffers to filter sediment fraajacent fields and
preclude cultivation to channel edge.

Channel Erosion
Problem:Channel bank erosion
Treatment:Slope banks to natural angle of repose; instajétagive cover on
banks.

Elevated seasonal water temperatures
Problem:Historic removal of stream channel vegetative cgriogs resulted in
occasional violations of instream temperaturedsaats.
Treatment:nstall BMPs that restore vegetative canopy armberage increases
in base flow at critical times.

Pasture

Field observations conclude that grazing activitiestribute to riparian area denudation
and to the overall sediment and bacteria loadsinvitte Palouse River Subbasin. In
addition to grazing conducted on private agricaltlsnds, the Clearwater National
Forest, Potlatch Corporation, and Idaho DepartraEbtinds issue grazing leases or
allotments on forested lands throughout the Pal®iser Subbasin. All of the §303(d)
listed water bodies have some grazing impactseio tiparian areas.

Pasture lands (>3,000 acres) are generally adjazetteam channels where livestock
can access water. Concentrated winter feeding s@ang some 8303(d) drainages.

Problem Channel bank erosion due to livestock traffictabutes sediment with
attached nutrients. Nutrient/bacteria enrichmemnfdirect manure deposition or
manure-laden runoff. Removal of riparian vegetatiae to grazing activity.
Treatment Limit livestock access to stream by fencing affeste water
development. Develop waste storage facilities elwencentrated feeding occurs.
Promote channel bank stabilization and establisthmwieriparian vegetation to
help filter pollutants and promote stream can@staration in previously
denuded areas.

Hayland
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Hayland generally provides continuous ground cewel therefore supplies relatively

little pollutant load when compared to cropland gadtureland. Although some of the
haylands (>6,000 acres) in the TMDL watersheddileety grazed after cutting, it is

more likely bacteria and sediment contributionth®drainage system originate from the
concentrated presence of a limited number of lo@stn areas that abut stream channels.

Problem:Channel bank erosion due to seasonal livestofictthat contributes
suspended sediment with attached nutrients irtiaddb and bacteria enrichment
from direct manure deposition or manure-laden fiuno

Treatment Limit grazing on hay fields to times when runaffunlikely and
exclude cattle from the riparian zone. Promotenaleabank stabilization and
establishment of riparian vegetation to help ffiiellutants and promote stream
canopy restoration in previously denuded areas.

Conservation Treatments

Best management practices (or BMPs) are definedpaactice or combination of
component practices determined to be the mostteféeavorkable means of preventing or
reducing the amount of pollution generated by namysources to a level compatible with
water quality goals.

Nonpoint source loads are largely driven by climatnditions and the effects of some
best management practices (forest buffer stripsk Btabilization, etc.) may take years to
be fully realized. The agricultural implementatiglan should be viewed as a dynamic
document, subject to change as current conditiartatd. Tables J thru O summarize the
recommended BMPs and provide estimated implementatsts for the TMDL
watersheds.

Agricultural resource management planning to adowester quality typically involves
the application of BMPs to address particular resegoncerns. For the TMDL
watersheds, there are three groups of practicéstbapplicable: agronomic, structural,
and riparian. It is difficult to accurately pretlibe effectiveness of any BMP; ultimately,
the impact any conservation activity has on a resoooncern is a function of a wide
assortment of variables. The goal of any implel# project is to provide the most
practical, cost-effective solution to correct tksaurce concern.

For the Palouse River Tributaries TMDL watershélds,most cost-effective and
practical implementation strategy involves a phaseidcremental approach. Practices
with the best cost/benefit ratio should be impletadnnitially. If monitoring shows that
additional practices are needed, the next costfibeiee of practices will be used; this
process will continue until the resource concenesaaldressed.
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Agronomic Practices

Keeping the land under some form of surface cavéne single most important factor in
preventing soil erosion. Surface cover absorb&ipbosive power of rain, which can
detach soil particles from the soil mass, settipgransport by runoff water. Cover also
slows the flow of water across the soil surfacethier reducing the threat of erosion.

Conservation Cropping Sequence / Conservation géllaResidue Management

Conservation tillage in all its various forms (swhshank and seed, minimum tillage and
no-till direct seeding), leave residue on the soiface, generally from the previously
harvested crop. If adequate residue remains osutiace upon entering the critical
erosion period, the BMP is effective at reducing) smsion.

Locally, extended research efforts at the Palouses€rvation Field Station from 1978
through 1985 showed that with a 50% surface residwer, a 92% reduction in soil loss
was achieved (McCooét al, 1993) when comparing conservation tillage to
conventional tillage (Gilmore, 1995). Conservatiibage is proposed for use on
cropland acres within the Palouse River Tributafi®lOL watersheds. Direct seeding
practices undertaken on cropland in the ParadiselGratershed, several miles south of
the Palouse River Tributaries TMDL watersheds, ceduisediment delivery by an
average of 2.3 tons/acre/year (Dansart, 2002).

EPA (2002) reported that reduced tillage systenmdcdecrease sediment by 75%, total
phosphorus by 45% and total nitrogen by 55% ovaventional tillage practices. A one-
ton reduction in sediment can reduce orthophospha0O,) loads by 14,000 mg and
total nitrogen loads by 4,500 mg (Gardner, 2008paddition to nutrient-rich sediment
reductions, additional nutrient reductions can o¢brough the implementation of
comprehensive nutrient management plans develoghcallaborative individual
growers. Nutrient management plans seek to reexoess nutrient applications to
agricultural fields that may eventually leave thedds and enter local surface and ground
waters. Nutrient management planning is a recondiedBMP for controlling nitrogen
pollution in ground and surface waters (Mahler,dgaith & Mahler 2002). EPA (2002)
has summarized research that indicates a res@¥Untp 32% decrease in median nitrate
concentrations in ground water samples followingréases of 39% to 67% in nitrogen
application rates under implemented nutrient mamesgé plans.

Continuous Direct Seeding High Residue Managemgsie®is

Development of crop sequences and equipment reqeires for continuous direct

seeding have not been fully realized in the TMDLltewsheds. Recent research has shown
that continuous direct seeding can be profitahlétd» succeed it requires careful
management of all components of the productionmaarketing system. Profitable
continuous direct seeding requires more than high gield, it requires careful control of
costs at each stage of the production process.
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As in other areas of farming, the economic perforoesof direct seeding varies
considerably from grower to grower. These diffeenappear to be associated with site
factors, management, and luck. Research (Youn@)les shown that there is a
transition of 3 to 6 years for the soil/weeds/marganisms to reach equilibrium and for
operators to make sound management decisions basgabd and bad experiences,
research, and technical assistance. Some prob¥ink need to be worked out during
this transition period are: 1) dealing with excesssidue without burning stubble; 2)
dealing with increased weed problems during tret firto 3 years; 3) instituting longer
crop rotations to reduce the potential for soilddiseases; 4) handling problems with
continuous direct seeding specifically prevalertigh rainfall areas such as the Palouse;
and 5) bearing new equipment costs.

Continuous direct seeding systems provide the eiftesttive cropland erosion

protection, other than establishing grass and.tf@estinuous direct seeding reduces soil
disturbance, increases organic matter content,augsr soil structure, buffers soil
temperature and allows soil to catch and hold muel water (Clapperton, 1999). After
a transition period, the practice of continuougcliiseed high residue management
improves soil biological health. Continuous dirseeding retains residue on the surface
and minimizes spring soil compaction, thus redutiregpotential for runoff and soil
erosion and improving water infiltration (Veset®99). The Revised Universal Soil
Loss Equation (RUSLE) predicted erosion on contusudirect seeded fields would
decrease by rates ranging from 14 tons/acre taggdore, when compared to
conventional seeding (Dansart, 2004). Without faiahnincentive to try continuous direct
seeding, some landowners/operators cannot anaetitisk the chance of failure in
today's financial climate and will continue to wssmventional tillage.

Once fully adopted, direct seeding systems makefgignt contributions to the
reduction in sediment and nutrient delivery to logaterbodies through the minimization
of sheet and rill erosion. Under a convention#gi to direct seeding conversion
scenario (Dansart, 2004), estimated average setloleémery reductions to TMDL
stream drainages, by cropland acre, were as follows

Deep Creek — 2.5 tons/acre
Flannigan Creek — 4.0 tons/acre
Gold Creek — 2.6 tons/acre
Hatter Creek — 1.0 ton/acre
Rock Creek — 4.3 tons/acre

Big Creek — N/A; no cropland

An additional benefit of continuous direct seedéygtems is carbon sequestration. Local
area growers that have incorporated direct seegjisigms have entered into 10-year
carbon sequestration leases with a Louisiana-based)y generation and holding
company for the “production” of carbon credits tbhah be traded on the open market.
This is the first carbon sequestration contractioect seeding in the country (PNDSA,
2002).
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Contour Farming / Strip-cropping

Performing farming operations across slopes ardviaig the shape of the land has
proven to be an effective practice for reducingseno compared to farming up and
downhill, particularly on gentle slopes. On staeglepes it is less effective, unless
combined with strip-cropping or buffer strips (Mahlet. al, 2003). The use of strip-
cropping and contour buffer strips on the steejmgres characteristic of much of the
Palouse will always be encouraged.

Structural Practices

Erosion associated with concentrated flow is bddt@ssed with structural practices.
Structural practices that address concentrated dlmsion work in two ways; structures
trap sediment that has been eroded by concentrattedt flow, or impede the eroding
action of the water (either by armoring the soibgrslowing the water down to reduce
the eroding energy). When properly designed, liestaand maintained, the right
combination of structural practices can virtualiyngnate erosion associated with
concentrated flow. The practices most applicablhé Palouse TMDL watersheds are
grade stabilization structures and water and saticentrol structures (gully plugs).

In the nearby Paradise Creek watershed, the rexfuictisediment delivery from
individual water and sediment control structuresraged 55 tons/year, ranging from 10
to 288 tons/year per structure. Since there apagtsimilarities between the Paradise
Creek and other Palouse TMDL watersheds, it icgatied each proposed structure
within the TMDL watersheds should reduce sedimefivdry within the range
mentioned

When direct seeding and erosion control structaresoordinated within a watershed,
significant reduction in erosion and sedimentatian occur. Direct seeding (1,300 acres)
in combination with 24 erosion control structureduced sediment delivery to Paradise
Creek by approximately 4,000 tons/year (Dansa@420Due to common watershed
characteristics, substantial reductions are exgdesithin the Palouse TMDL watersheds
through the implementation of the suggested crapBPs.

Riparian Buffer Strips

Riparian buffer strips, also known as filter stripave been shown to be effective in
reducing suspended sediments from overland flowgbycing the velocity of runoff.
Analysis of vegetative filter strips (VFS) has shotliat a 30-foot wide grassed buffer
will trap from 70 to 98% of the sediment in watitefing through the strip (Gilmore,
1995). EPA (2002) has reported that riparianrfiteips, alone, have been shown to
reduce sediment by 70%, total phosphorus by 70%aatinitrogen by 65% as
compared to those areas with no riparian filters.

Sheet and rill erosion are the types of erosiontiilkey to be mitigated by a VFS.
Erosion associated with concentrated flow cann@dmressed by VFS implementation.
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With respect to temperature, VFS on the agricultiarads may slightly improve base
flow conditions for the TMDL tributaries. Howevegiven the predicted size of the
strips, this effect is likely to be negligible.

Channel erosion is a significant source of sediatett in the Palouse Tributaries TMDL
watersheds. A cursory examination of the watersbeealed that some streambanks are
unstable. Fields are sometimes cultivated to cHdrark edges and deliver sediment
directly to adjoining streams or road ditches. Adjat to agricultural lands, most stream
channels are comprised of silt and clay sized nat&uring high flow periods,
downcutting by the stream occurs until the streaanoel encounters a compacted clay
layer or other more resistive substrate, the sti®amergy is then re-directed to bank
erosion. Aggradation (deposition) of sediment os@irsome locations along the stream
course. The annual effects of these natural stpracesses to achieve hydraulic
equilibrium vary depending on the unique charasties of the annual runoff regime.
Appendix D of the TMDL document compiled coarseambank erosion estimates
utilizing NRCS (1983) field estimate procedure.ilBstted channel erosion sediment
delivery was:

Deep Creek — 398 tons/year 6% of total load
Flannigan Creek — 177 tons/year 12% of total load
Gold Creek — 162 tons/year 24% of total load
Hatter Creek — 219 tons/year 18% of total load
Rock Creek — 25 tons/year 17% of total load
Big Creek — 9 tons/year 4% of total load

Permanent vegetative buffers could eventually rediticambank erosion substantially
once stream channel stability and hydraulic equilib are restored.

As enhanced vegetative filter strips, woody vegetabuffers would be highly desirable,
but may be economically impractical for workingrfaoperators; problems include stand
establishment due to weeds and rodents, loss diiptiwe cropland and associated
income, future large woody debris causing obstomcéind flood problems. Installation
should be encouraged, particularly on idle cropldrayland or pastureland. Besides
filtering sediment and helping stabilize streamisatikough additional rootmass, buffer
strips would help maintain base flow to the cregklbcreasing upland runoff, encourage
infiltration, and increase interception and depesstorage of precipitation. Rather than
runoff from the land surface to the creek, moreawatould be stored beneath the
floodplains and slowly released to the stream ceknAs woody vegetation matured,
canopy cover to the stream would increase, liketylting in some water temperature
decrease as well as blocking a portion of the ghhhecessary for algal growth. Fish
habitat would be improved over time with recruitmehlarge woody debris and
development of undercut banks; wildlife habitat Vdole enhanced for both game and
nongame species.

Wide vegetated buffers would allow stream segmeraicularly those historically
straightened sections, to meander and establishbegum over time without the need to
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perform channel re-alignment using heavy equipméntreased stream length will result
in decreased flood intensity through increased ebstorage capacity and decreased
flow velocity. This will result in a reduction sediment load and bank erosion.

For eligible landowners, the USDA Conservation Res®rogram (CRP) is viewed as
the program most attractive for installation ofefilstrips and riparian forest buffers. By
enrolling in CRP, landowners and operators wilkree assistance with installation costs
for approved practices, and will additionally reeannual rental payments.

Riparian Area Pasture and Hayland BMPs

Some haylands (>6,000 acres) in the TMDL watersheelgrazed after the last cutting.
Livestock presence is scattered and seasonal; ttpaater quality is likely minimal

due to general lack of runoff during the fall. Besa ungrazed hayfields are not generally
a large contributor of sediment or bacteria, ncgpeBMPs that address nutrients,
sediment or bacteria are recommended for haylamer ¢than to limit grazing on these
lands to times when runoff is unlikely and excluaétle from the riparian zone. Only
BMPs that address temperature concerns (like apddrest buffers) are recommended
unless specific problem areas that need additivealment are identified.

Pastureland, about 3,300 acres, grazed by livestaxattered throughout the
watersheds. Cattle are present in all watersheittsembers ranging from 50 to 400
head per watershed. Horses were observed in muar buantity (<50 head) per
watershed. Smaller numbers of sheep, goats anddlaccur in some watersheds.
Riparian livestock impact is spotty but severeaunesal areas where concentrated winter
feeding occurs adjacent to creek channels.

It is likely much of the sediment and bacteria cditions to the drainage system are due
to the concentrated presence of a limited numbévedtock in pasture areas that abut
streams. Bacteria originates from livestock or Wigdmanure in the riparian area or from
manure-laden runoff. Another possible contribusofailed septic systems that drain to
the riparian area. Trampling of channel banks gsliock is likely to be a significant
sediment contributor. In addition, stretches o&rign area have been denuded of
vegetation due to overgrazing.

BMPs implemented to limit livestock access to fipanian area, establish stream canopy,
and help stabilize channel banks should be givernitphest priority. Off stream

watering sites should be established where livéstioe concentrated. This will limit the
need for livestock to access the riparian areaeBiMPs considered should be removal
of livestock from riparian areas or exclusion bgdeg. Channel bank stabilization and
establishment of overhanging canopy cover shouslol la¢ a priority, particularly along
stream segments where temperature exceedancebdwveeported.
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Recommended BMPs And Estimated Costs

A summary of water quality concerns and BMP recomtagons were developed for the
six TMDL watersheds that encompass the 303 (dBdistibutaries to the North Fork
Palouse River. They are: Big Creek, Deep Creelriigmn Creek, Gold Creek, Hatter
Creek and Rock Creek. The summary informationpliMPs, and estimated costs
organized by TMDL watershed are presented below.

Big Creek

Big Creek has a small (10,300 acres) watershedweith few (300 acres) agricultural
lands. Big Creek has no cropland and little livektpasture; it is the lowest priority for
implementation of BMPs. Watershed location withie Palouse Subbasin is shown in
Figure 7 of theTMDL Watersheds Descriptiosgction.

There are roughly 10,000 acres of forested landsaBig Creek watershed. About
3,000 forest acres are managed by the US Foregat8e800 acres by Idaho Department
of Lands (IDL), with the remaining forest owned fnyvate timber interests. Dispersed
cattle graze on forest lands throughout the wagersim allotments with the Clearwater
National Forest (CNF) and commercial timber comeanVisible riparian impact due to
forest land grazing is minimal.

Landuse distribution is shown in Figure 8 of DL Watersheds Descriptios&ction.
Estimated agricultural landuse acres in the Bige€MYatershed are:

Hay 160 acres
CRP 100 acres
Grazed Meadow 25 acres
Pasture 20 acres

Agricultural Activities

Agricultural activities are practiced in only a dhgaortion (3%) of the watershed,
primarily near the mouth of Big Creek. Little curative water quality impact can be
attributed to agriculture. Hay is cut on a few huatblacres and probably grazed after
cutting. A forest meadow immediately upstream efhlay fields also appears to be
grazed. Less than 50 head of cattle were obsenvAdgust. Most livestock
concentration (est. 12 head) was noted in a 20as®iIre just above the stream mouth.

Water Quality Concerns

Rainbow trout and sculpin have been observed ieuBm Creek and a tributary. Big
Creek has the fewest anthropogenic impacts ohalBD3(d) streams in the Palouse River
Subbasin (IDEQ, 2005). BURP surveys completed BR220dicate that Big Creek fully
supports beneficial uses. IDEQ recommended dajishia watershed for all pollutant
sources except temperature.
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Any existing temperature problem would be isoldtedgricultural lands along the lower
two miles of drainage. IDEQ (2005) rated the averegver condition class for this
stream segment &oo0d this is explained in Table 5-20 from the TMDLraseting
potential natural vegetation within the limits @rnability. Several temperature standard
exceedances were recorded during July of 2007 @gr008). Exceedances probably
result from a lack of stream canopy cover assatiaith several large meadows within
the watershed as well as lack of riparian canoptherfew agricultural acres along the
lower channel. This is, to a large extent, a natoadition.

There may be minor bacteria contributions fromleajtazing near the stream mouth. No
bacteria violations were recorded. IDEQ (2005) neceended delisting Big Creek for
bacteria and did not perform a bacteria TMDL analys

No obvious sediment or nutrient problems relatedgiacultural activities were observed.
Minor bank trampling occurs where cattle graze. DEQmmended delisting Big Creek
for sediment and nutrients.

Recommended Treatments

No application of BMPs is deemed necessary at ithgepit time. Additional monitoring,

to justify expending funds, prior to BMP implemeita is advisable. A BMP list is
provided for future deliberation, if subsequent manng confirms a water quality

problem exists. In the future, consideration shdxddyiven to working with livestock
owner(s) that graze/feed livestock near the Bige€maouth. Recommendations include
exclusion of the lowermost stream corridor by fegciwater gaps are acceptable because
no sediment or bacteria problem was identified. Woeegetation within a 30 foot buffer
should be established to enhance stream canopy.cove

Potential future BMPs to consider, with cost estasaare listed in Table J.

Table J. Big Creek Recommended BMPs (potentiakéuvork).

Grass/Pasture/Hay Lands Riparian Quantity Costs
Annual
O&M and
Practices Unit | Quantity | Investment Cost | Mngt.Cost
Grass/Pasture/Hay Lands Ac. 13
Ft. 18,000 | $ 36,000 $ 720
Ac. 13| % 19,500 $ 200
Ac. 131 % 3,900 $ 40
Ac. 13| $ 5,900 $ 60
Ac. 13| % - $ 10
Total Costs
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Rock Creek

Rock Creek has a very small watershed (5,200 aaii#is approximately 3,000 acres of
agricultural land. Watershed location within théddae Subbasin is shown in Figure 7 of
the TMDL Watersheds Descriptiorsgction. Forested lands (2,200 acres) within the
watershed are privately owned except for 300 siateed acres on the western edge of
the watershed and about 10 acres of CNF land atoimdern divide. Several rock pits
and a junkyard are also present in the watershed.

Figure 13 of th& MDL Watersheds Descriptiosgction shows landuse distribution.
Estimated agricultural landuse acres in the RodeKVatershed are:

CRP 637 acres
Crop 507 acres
Hay 1,170 acres
Pasture 510 acres

Grass\Shrub\Trees 110 acres

Agricultural Activities

More than half of the watershed is agriculturadsnApproximately 20% of those acres
have been enrolled in the CRP program. Some CRielganay have been retired or
grass stands re-established due to weed problémasiical treatment to kill existing
vegetation was noted. Additional CRP lands appeaatve been cut for hay; a local hay
shortage resulted in a temporary CRP rules exemptithe region.

There are approximately 500 acres of croplandenathtershed. Hay is produced on
1,200 acres; some of the hayland is grazed byecatir the last seasonal cutting.

Pastureland grazed by cattle (est.100-200 head$ dbainages throughout the
watershed. Dispersed cattle forage on forest lafpistoximately 50 goats and 14 horses
were observed.

Farmland is being divided into residential tragesnerally less than 50 acres each.
These residences sometimes have riding horsesnasidof the surrounding ground is in
grass, pasture, hay, or CRP.

Water Quality Concerns

IDEQ (2005) was unable to find any fish data focREreek although it is suspected
that Rock Creek supports dace, red-side shinedssackers. In the upper tributaries,
there may be pockets of salmonids and sculpin. Beatpre and nutrients were found

not to be impairing beneficial uses, primarily dhea the intermittent classification of
Rock Creek. When temperature and nutrient leveteeded state standards or EPA
recommended criteria, stream flows were below 1Afgiatic life beneficial uses do not
apply for flows below 1 cfs on intermittent strearBased on these facts, IDEQ proposed
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delisting Rock Creek for temperature and nutri@mi$ wrote TMDLSs for sediment and
bacteria (IDEQ, 2005).

No obvious water quality impacts were observedeel#o cropland; very little of the
cropland directly abuts stream drainages and muwet previously was cropland is in
CRP. Hayland provides surface ground cover througtie year. The sediment load
estimated by IDEQ (2005) is relatively low (148 $prwith a reduction of 95 tons
annually called for in Table 5-30 of the TMDL. Cimaherosion was estimated to
comprise 25 tons, or about 17%, of the total Iddek load reduction is likely easily
achieved; how this translates to changes in paitutancentration in the stream remains
to be determined.

Much of the pollutant load is likely attributable livestock presence. Bacteria
concentration increases may be due to livestockiiggaand watering along the creek;
four bacteria exceedances were recorded during@@2 monitoring. Livestock activity
in the riparian area tends to break down streanmgan#d contribute to channel erosion.

Recommended Treatments

There are relatively few (500) acres of croplanthimithe Rock Creek watershed and
very few fields (76 acres) abut drainage chanmétse CRP acres exist in the watershed
than cropland. Cropland is not a source of bacténs also unlikely to be a major source
of sediment delivery to the drainage system. Recendad BMPs include additional

land conversion to CRP, residue management to thehntill level or greater where not
previously implemented, structural practices whrily erosion is present and filter
strips where cropland abuts drainage channels eingahtation of cropland BMPs are a
relatively low priority in this watershed.

Some of the hayland (1100+ acres) is grazed afitting. Livestock presence is scattered
and seasonal; impact to water quality is likely imial due to general lack of runoff
during the fall. Because ungrazed hayfields aregeatrally a large contributor of
sediment or bacteria, no specific BMPs are reconai@emexcept to limit grazing on these
lands to times when runoff is unlikely and excluaétle from the riparian zone.

It is probable much of the sediment and bactendrdmutions to the drainage system
originates from the concentrated presence of @adomumber (150-200) of livestock in
pastures (500 acres) that abut stream channelsir®aborder an estimated 7,000 feet of
stream channel. BMPs implemented to limit livestackess to the riparian area and help
stabilize channel banks should be given the highestity. BMPs considered should be
removal of livestock from these areas, developroénffsite watering sites, or riparian
use exclusion by fencing. Spot channel bank statibn work is also recommended to
deal with specific problem areas. BMP recommendativith associated cost estimates
are listed in Table K.
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Table K. Rock Creek Recommended BMPs

Dry Cropland Quantity Costs
Annual O&M
Practices Unit | Quantity Investment Cost and Mngt.Cost
Dry Cropland Ac. 507
Ac. 250 | $ 22,500 $ 7,500
Ac. 250 [ $ 11,300 $ 3,750
No. 41 $ 16,000 $ 480
Ac. 21 $ 200 $ -
Total Costs
Pasture/Hay Lands Quantity Costs
Annual O&M
Practices Unit | Quantity Investment Cost and Mngt.Cost
Pasture/Hay Lands Ac. 1,672
Ac. 41 $ 12,000 $ 240
Ft. 1,400 | $ 28,000 $ 140
Ft. 1,350 $ 3,700 $ 70
Ft. 14,000 | $ 28,000 $ 560
Ac. 11 ] $ 3,300 $ 30
No. 9 $ 13,500 $ 140
No. 9 $ 72,000 $ 720
Total Costs

Hatter Creek

Hatter Creek is a watershed (16,000 acres) withcpately 4,300 acres of agricultural
land. Watershed location within the Palouse Sulpbhiasshown in Figure 7 of thHEMDL
Watersheds Descriptiorsection. A significant portion (3,600 acres) of thppermost
watershed is the University of Idaho Experimentaigst. A few acres (est. 20) are
managed by the Clearwater National Forest. Theofdbe watershed is privately owned.

Figure 12 of th& MDL Watersheds Descriptioggction shows landuse distribution.
Estimated agricultural landuse acres for the H&iteek Watershed are:

CRP 1,253 acres
Crop 354 acres
Hay 1,046 acres
Pasture 924 acres
Grass\Shrub\Trees 324 acres
Tree Farm 204 acres
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Agricultural Activities

Approximately 25% of the watershed acres are ajui@al lands. Almost 30% of the
agricultural lands are in CRP. Some CRP lands appd®ave been cut for hay; a local
hay shortage resulted in a temporary CRP rules pttemin the region.

There is less than 400 acres of cropland currdrilyg farmed in the watershed.
Hay is cut on approximately 1,000 acres; much efttayland is grazed by cattle after
cutting.

Farmland is being divided into residential tragenerally less than 50 acres each.
These residences sometimes have riding horsesnasidof the surrounding ground is in
grass, pasture, hay, or CRP.

Pastureland, about 900 acres, grazed by cattld $68sB00 head) is scattered throughout
the watershed. Approximately 25 horses were obdeispersed cattle forage on forest
lands of the upper watershed. There may be coratedtwinter feeding in several
locations adjacent to the creek.

A tree farm has been established on what were quishyj agricultural lands in the eastern
portion of the watershed.

Water Quality Concerns

Hatter Creek itself is a perennial stream; howeseme of the tributary streams in the
watershed are intermittent. Rainbow trout, brookity dace, and shiners are some of the
species found in Hatter Creek. Based on streandfsdy, Hatter Creek has the potential
to be a productive recreational fishery (IDEQ, 2005

IDEQ developed TMDLs for sediment, temperature, laacteria for Hatter Creek. A
nutrient TMDL was developed for the lower half chtter Creek. IDEQ recommends
that the upper half of Hatter Creek be de-listedhigtrients; water quality data indicate
nutrient levels are not impairing beneficial u#YRP surveys completed in 2002
indicate that Hatter Creek fully supports benefioses.

There are several long stretches of creek withanbpy cover in hayland, cropland, and
pasture areas. Additional temperature monitoriregsdo be conducted to confirm that
elevated water temperatures are of genuine corficeHtatter Creek. Monitoring, using
temperature loggers, was conducted at two sitd3angart, from July to October, in both
2005 and 2007. Only one temperature standard eaneedat the lower site, was
recorded; it occurred on July 28, 2005. No tempeeatiolations were recorded during
the monitoring (IASCD, 2003) used to establish baselata for the TMDL document.

Few obvious water quality impacts were observeatedl to cropland; very little of the

cropland directly abuts stream drainages and muwt previously was cropland is in
CRP. Hayland provides surface ground cover througtie year. The average total
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annual sediment load estimated by IDEQ (2005)223 tons, with a reduction of 467
tons annually called for in Table 5-29 of the TMDBZhannel erosion was estimated to
comprise 219 tons, or 18%, of the total load. Tda&lIreduction target is likely easily
achieved; how this translates to changes in paitutancentration in the stream remains
to be determined.

Much of the pollutant load is likely attributable livestock presence near, or in, the
drainage system. Hatter Creek appeared to have limestock access to stream channels
than any other of the TMDL watersheds. Ripariaadtock impact is spotty but severe in
several areas, particularly a section along H&teek just upstream of the mouth of the
West Fork. There are several stretches of HatteelCdenuded of riparian vegetation due
to livestock grazing; these may contribute to terapge concerns. Livestock activity in
the riparian area tends to break down streambamks@ntribute to channel erosion.
Concentrated winter livestock feeding may occiseaferal sites along Hatter Creek and
likely degrades water quality at these locations.

Several bacteria exceedances were recorded dlwer2002 monitoring (IASCD, 2003).
Hatter Creek had the highest average bacteria otnatiens of any of the §303(d) listed
waterbodies. Bacteria concentration increasesaagelly due to livestock grazing and
watering along the creek. Bacteria originate froanare in the riparian area or from
manure-laden runoff.

As with Flannigan Creek, the DO violations recordéthe lower monitoring site were at
extremely low flows (€.01 cfs) and more likely to be due to this comditihan the slight
elevations in TP values (0.1, 0.12 mg/L) aboverdt®emmended criteria.

Recommended Treatments

More than three times as many CRP (1,250) acres iexihe watershed than cropland.
Only about 1,300 feet of stream channel intersacgland acres. Cropland is not a
source of bacteria; it is also unlikely to be a@naource of sediment delivery to the
drainage system. Recommended BMPs include convetsiGRP, residue management
to the mulch till level or greater where not praisty implemented, structural practices
where gully erosion is present and filter stripsevehcropland abuts drainage channels.
BMPs that may effect temperature include thoseghaote establishment of riparian
vegetation. Implementation of cropland BMPs arelatively low priority in this
watershed.

Because ungrazed hayfields are not generally & lemgtributor of sediment or bacteria,
no specific BMPs that address nutrients, sedimehgoteria are recommended for
hayland other than to limit grazing on these latodsmes when runoff is unlikely and
exclude cattle from the riparian zone. Only BMPat thddress temperature concerns are
recommended.

Pastures abut an estimated 25,000 feet of streanmeh BMPs implemented to limit
livestock access to the riparian area, establiglaist canopy, and help stabilize channel
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banks should be given the highest priority. Ot svatering should be established where
livestock are concentrated to limit the need feedtock to access the riparian area,
particularly where animals are not excluded by iigcRunoff diversion from
concentrated winter feed areas would be beneficialater quality. Removal of livestock
or exclusion by fencing riparian areas is stromgljommended. Spot channel bank
stabilization and establishment of overhanging psrramver should be a priority.

Best Management Practices recommendations for #tieHCreek watershed, with
associated cost estimates are listed in Table L.

Table L. Hatter Creek Recommended BMPs

Dry Cropland Quantity Costs
Annual
Investment O&M and
Practices Unit | Quantity Cost Mngt.Cost
Dry Cropland Ac. 355
Ac. 175 | $ 15,800 $ 5,250
Ac. 180 | $ 8,100 | $ 2,700
No. 31 $ 12,000 $ 360
Ac. 11 3 100 | $ -
Ac. 21 $ 3,000 | $ 30
Ac. 21 3% 600 | $ 10
Ac. 21 3 900 | $ 10
Total RMS Costs
Pasture/Hay Lands uantity Costs
Annual
Investment O&M and
Practices Unit Quantity Cost Mngt.Cost
Pasture/Hay Lands Ac. 1,972
Ac. 121 $ 36,000 | $ 720
Ft. 2,600 | $ 52,000 | $ 260
Ft. 1,500 | $ 4,100 | $ 80
Ft. 50,000 | $ 100,000 $ 2,000
Ac. 25| $ 37,500 | $ 380
Ac. 38| % 11,400 | $ 110
Ac. 19 $ 8,600 | $ 90
No. 20 $ 30,000 $ 300
No. 10 $ 80,000 $ 800
Total RMS Costs
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Flannigan Creek

Flannigan Creek is a relatively small watershed(dQ@@ acres) with approximately 4,000
acres of agricultural land. Watershed location imithe Palouse Subbasin is shown in
Figure 7 of therMDL Watersheds Descriptiosection. Forest lands (about 8,200 acres)
in the watershed are privately owned with the eiioamf 500 state-owned acres on the
eastern divide and in the southern third of thesvgdted.

Figure 10 of th& MDL Watersheds Descriptiorsgction shows landuse distribution.
Estimated agricultural landuse acres in the FlaamiQreek Watershed are:

CRP 800 acres
Crop 1,560 acres
Hay 450 acres
Pasture 400 acres
Grass 650 acres
Grass\Shrub\Trees 150 acres
Tree Farm 40 acres

Agricultural Activities

Approximately one third of the watershed acresagmécultural lands. CRP tracts
comprise 20% of the agricultural land total. SonkPdields may have been retired or
grass stands re-established due to weed probledastignal CRP fields appear to have
been cut for hay; a local hay shortage resultedtemporary CRP rules exemption in the
region. Several non-CRP parcels covered with peemiagrass stands are scattered
throughout the watershed. These mature standsotligipppear to have been grazed or
hayed as of October 2008.

There are nearly 1,600 acres of cropland currdigigg farmed in the watershed. Hay is
cut on roughly 450 acres; some of the haylandagejt by cattle after the last seasonal
cutting.

Pastureland, about 400 acres, grazed by cattld $6s800 head) is scattered throughout
the watershed. Dispersed cattle forage on foresislarhirty horses were observed on a
drive through the watershed, during October.

Farmland is being divided into residential tragesnerally less than 50 acres each.
These residences sometimes have riding horsesnasidof the surrounding ground is in
grass, pasture, hay, or CRP.

Water Quality Concerns

Flannigan Creek is a perennial stream; howevergsaiithe tributary streams in the
headwaters are intermittent. Rainbow trout, dasekeyrs, shiners, and northern pike
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minnows are some of the species found in Flanniaek. IDEQ developed TMDLs for
sediment, temperature, nutrients, and bacteri&larnigan Creek (IDEQ, 2005).

Additional monitoring needs to be conducted to @amthat nutrient exceedances are a
valid concern relative to Flannigan Creek. Althbwgveral minor (0.11 to 0.16 mg/l)
TP target criteria (not standards) violations opedifrom 6/15 to 9/5/2002, the single
DO violation recorded during the monitoring (IASCI03) used for TMDL
development occurred on August 18, 2002. The TRevadas below the target criteria of
0.1 mg/l and the recorded flow was less than G1the stream was almost dry at that
location. Even at only slightly elevated dischaleeels with higher associated TP
concentrations, the DO standard was met; the niddexceedance is more likely due to
extremely low flow levels than to elevated nutrivels.

Much of the pollutant load is attributed to crogdagrosion and livestock. Cropland fields
abut drainages that receive sheet, rill, and guihoff. Flannigan Creek was noted to
have more livestock accessing the stream charmeatsany other TMDL waterbody but
Hatter Creek (IASCD, 2003). Hayland provides swefgmound cover throughout the year
and is likely a minor pollutant contributor.

Livestock activity in the riparian area tends tedl down streambanks and contribute to
channel erosion. Concentrated winter livestock ifegechay occur at several locations
along Flannigan Creek and likely degrades watelitgus these locations. Bacteria
originate from manure in the riparian area or frm@nure-laden runoff; 23% of samples
collected during the 2002 monitoring excee&edoli criteria. Other possible
contributors are failed septic systems or wildiiféhe riparian area. There are several
stretches of the Flannigan Creek denuded of riparégetation due to livestock grazing;
these may contribute to temperature concerns; ddeyerature exceedances were
recorded during 2002 (IASCD, 2003) and 2007 momtp(Dansart, 2008).

The average total annual sediment load estimatéD B (2005) is 1,453 tons; a load
reduction of 938 tons/year was called for in Tai{7 of the TMDL (IDEQ, 2005).
Channel erosion was estimated to comprise 177 toraout 12% of the total load.
Sediment delivered from croplands comprises a lpoygon of this total. The targeted
load reduction could likely be achieved by consgovetillage conversion on several
hundred acres and the installation of several watdrsediment control structures. How
this translates to changes in pollutant concewoinati the stream remains to be
determined.

Recommended Treatments

There is approximately 1,600 acres of croplandenily being farmed; most is in the
lower quarter of the watershed. About 7,000 feedtifam channel intersects cropland
acres. There are about 800 CRP acres in the watkr€lnopland is not a source of
bacteria; it is likely to be a significant sourdesediment and nutrient delivery to the
drainage system. There is minimal streamside vigetan cropland throughout much of
the watershed. Recommended BMPs include croplamdecsion to CRP, residue
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management to the mulch till level or greater whertpreviously implemented,
structural practices installation where gully eoosis present, and filter strips where
cropland abuts drainage channels. BMPs that miggtteéemperature include those that
help establishment of riparian vegetation. Impletagon of cropland BMPs are a
relatively high priority in this watershed.

Livestock presence is scattered and seasonal dantusy impact to water quality is
likely minimal due to general lack of runoff duritige fall. Because ungrazed hayfields
are not generally a large contributor of sedimeriaxteria, no specific BMPs that
address nutrients, sediment or bacteria are recowhedefor hayland other than to limit
grazing on these lands to times when runoff iskehyi and exclude cattle from the
riparian zone. Only BMPs that address temperatoineerns are recommended.

Riparian livestock impact is spotty but significamsseveral areas along Flannigan Creek
where the riparian vegetation has been denudetureasbut an estimated 18,000 feet of
stream channel. BMPs implemented to limit livestackess to the riparian area,
establish stream canopy, and help stabilize chdraréts should be given the highest
priority. BMPs recommended are removal of livest&rokn riparian areas, development
of offsite watering sites, or riparian use exclasiy fencing. Runoff diversion from
concentrated winter feed areas would be beneficialater quality. Spot channel bank
stabilization and establishment of overhanging paramver should be implemented as
site conditions indicate.

Best Management Practices recommendations forlémnigan Creek watershed, with
associated cost estimates are listed in Table M.

Table M. Flannigan Creek Recommended BMPs

Dry Cropland Quantity Costs
Annual
Investment | O&M and
Practices Unit Quantity Cost Mngt.Cost
Dry Cropland Ac. 1,558
Ac. 400 | $ 36,000 $ 12,000
Ac. 400 | $ 18,000 $ 6,000
No. 10| $ 40,000 $ 1,200
Ac. 51 % 500 | $ 10
Ac. 10| ¢ 15000 | $ 150
Ac. 10| $ 3,000 | $ 30
Ac. 10 | $ 4,500 | $ 50
Total RMS Costs
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Pasture/Hay Lands Quantity Costs
Annual
Investment | O&M and
Practices Unit | Quantity Cost Mngt.Cost
Pasture/Hay Lands Ac. 834
Ac. 5|1 ¢$ 15000 | $ 300
Ft. 1,800 | $ 36,000 | $ 180
Ft. 900 | $ 2,500 $ 50
Ft. 36,000 | $ 72,000 | $ 1,440
Ac. 15| ¢ 22,500 | $ 230
Ac. 15| $ 4,500 | $ 50
Ac. 15| $ 6,800 | $ 70
No. 12 | $ 18,000 $ 180
No. 6| $ 48,000 $ 480
Total RMS Costs

Deep Creek

Deep Creek is the largest of the TMDL watersheds3@) acres) with approximately
13,600 acres of agricultural land. An additionad &eares could be considered shrub or
rangeland. Watershed location within the Paloud#&sin is shown in Figure 7 of the
TMDL Watersheds Descriptiosection. Most land parcels in the watershed avafaly
owned except for approximately 2,000 state-ownedsain the northern upper portion of
the watershed, which includes part of Mary McCrgskeate Park. The US Forest
Service manages 1,300 acres of forest lands alengdrthern and eastern watershed
divides. The remaining 9,000 acres of forest laargésprivately owned.

Landuse distribution is shown in Figure 9 of DL Watersheds Descriptios&ction.
Estimated agricultural landuse acres for the DeegkC\Watershed are:

CRP 2,516 acres
Crop 4,339 acres
Grass 2,236 acres
Hay 3,036 acres
Pasture 1,360 acres
Feedlot 11 acres
Meadow 76 acres
Tree Farm 8 acres

Grass\Shrub\Trees 602 acres

Agricultural Activities

Half of the watershed acres are agricultural laAggroximately 18% of agricultural
lands are enrolled in CRP, or about 10% of theemtatershed. Some CRP fields may
have been retired or grass stands re-establisheetbdueed problems. Several non-CRP
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parcels covered with permanent grass stands aterschthroughout the watershed.
These mature stands did not appear to have beredyoa hayed as of October 2008.
Approximately 2,200 non-CRP acres are in somedfaytass cover; about half those
acres appear to be cropped grass.

There is approximately 4,300 acres of croplandenily being farmed in the watershed.
Hay is cut on approximately 3,000 acres; much efttyland is grazed by cattle after the
last seasonal cutting. A small tree farm (aboati@s) is located along Highway 95,
several miles north of Highway 6.

Pastureland, about 1,360 acres, grazed by castid $%9-300 head) is distributed
throughout the watershed. Dispersed cattle foraglemst lands and shrublands.
Approximately 60 horses were observed on a driveuih the watershed. About 35
sheep were observed in one pasture in additioaveral hundred sheep that were being
rotationally grazed on cropped grass fields adtannative to burning; these sheep are
not permanent residents of the watershed, but teampmanagement tools. Two small
parcels adjacent to highway 95 could be considiedlots for winter feeding. There
may be other concentrated winter feeding in soroations adjacent to the creek, but
none were observed.

Farmland is being divided into residential tragenerally less than 50 acres each. These
residences sometimes have riding horses, and rhtst surrounding ground is in grass,
pasture, hay, or CRP.

Water Quality Concerns

Deep Creek is an intermittent stream. IDEQ intagaie¢hat fish data collected in the
lower section of Deep Creek supports a seasondlveater fishery rather than cold water
aquatic life but that a fishery with pockets ofrsahids and sculpin might exist in the
uppermost portions of the watershed. IDEQ develdpddLs for sediment,

temperature, nutrients, and bacteria for Deep Ci&#kQ recommended that Deep
Creek be de-listed for nutrients. There were nodd@P violations when flows were
greater than 1 cfs (IDEQ, 2005).

The largest portion of the pollutant load likelyginates from cropland; cultivated fields
abut drainages that receive sheet, rill, and guihoff. A smaller, but still significant,

share of the load is due to livestock activity. lag and permanent grass stands provide
surface ground cover throughout the year and da&wely minor pollutant contributors.

Livestock activity in the riparian area tends tedl down streambanks and contribute to
channel erosion. Concentrated winter livestock ifeggdccurs at several locations along
Deep Creek and likely degrades water quality atd¢Hecations. Bacteria originate from
manure in the riparian area or from manure-ladeoffu13% of samples collected

during the 2002 monitoring exceededcoli criteria. Other possible contributors are
failed septic systems or wildlife in the ripariaone. Portions of Deep Creek are denuded
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of riparian vegetation due to livestock grazingsgd may contribute to temperature
concerns.

Temperature concerns are probably due to largieke® of creek without canopy cover
across all landuse types. Of seven stream sectted, three stream segments were rated
as having @&oor average cover condition; only one segment, thet\Wak of Deep

Creek, had &oodcover condition rating. In spite of these lessitbptimal ratings,
instantaneous temperature exceedances were redordady two days, 7/3 and 7/16,
during the 2002 monitoring (IASCD, 2003); flow wlass than 1 cfs on 7/16, so only one
of the reported exceedances could actually be deresi a violation. Dansart (2005,

2007) reported one exceedance of the 19°C avena2@0b5 and two in 2007; none
occurred later than July of either year.

According to DEQ (2005) modeling, the highest (D,8dns/year) annual sediment
delivery is from the Deep Creek watershed. A sedintead reduction target of 6,540
tons/year was called for in Table 5-26 of the TM@PREQ, 2005). Channel erosion was
estimated to comprise 398 tons, or 6%, of the totad. Unstable banks occur throughout
the watershed where minimal bank vegetation isgotesnd contribute to channel
erosion. Sheet, rill and gully erosion from croglas a major upland sediment source.

Recommended Treatments

There is approximately 4,300 acres of croplandenily being farmed in the lower half
of the watershed. About 36,000 feet of stream cekintersects cropland acres. There
are about 2,700 CRP acres. Cropland is not a sofituzcteria; it is likely to be a
significant source of sediment and nutrient deiimerthe drainage system. There is
minimal streamside vegetation on cropland throughauch of the watershed.
Recommended BMPs include additional land conversiddRP, residue management to
the mulch till level or greater where not previguishplemented, structural practices
installation where gully erosion is present angfiktrips where cropland abuts drainage
channels. BMPs that effect water temperature irecthdse that help establish riparian
vegetation. Implementation of cropland BMPs ardéga ppriority in this watershed.

Meeting the sediment load reduction targets forfD@eeek will likely require substantial
cropland BMP implementation. Dansart (2004) estadatonversion from conventional
tillage to direct seeding of 2,500 to 3,000 croglaeres would be needed to meet the
target utilizing solely this BMP. Additional cropld acres would be required if the
conversion was a mixture of conventional tillagertolch till, or mulch till to direct
seeding. How this translates to changes in poltidancentration in the stream remains
to be determined. Since the 2002 monitoring, orctvitihe TMDL was based, much
cropland has been converted to some form of coasenvtillage (mulch till or direct
seed). Some additional acreage has been enrol@&hsince 2002. Monitoring to
determine how distant water quality targets arenfbeeing met, currently, is likely a good
use of funds prior to future major implementatidiois.
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Hay is cut on approximately 3,000 acres; grass rsoagditional 2000+ acres. About
64,000 feet of stream channel intersects haylampassland acres. Much of the hayland
and some grassland is likely grazed after cutfdegause ungrazed hayfields and grass
fields are not generally a large contributor ofiseght or bacteria, no specific BMPs that
address nutrients, sediment or bacteria are recoedefor hayland or grassland other
than to limit grazing on these lands to times wheoff is unlikely and exclude cattle
from the riparian zone. Only BMPs that address &naijpire concerns are recommended.

It is probable some of the sediment and bacteméritmtions to the drainage system
originate from the concentrated presence of adidhitumber (200-300) of livestock in
pastures (1,400 acres) that abut stream chanresirs abut an estimated 40,000 feet
of stream channel. BMPs implemented to limit lieestaccess to the riparian area,
establish stream canopy, and help stabilize chdraré{s should be given high priority.
BMPs recommended are removal of livestock fromdtaeas, development of offsite
watering sites, or riparian use exclusion by fegcRunoff diversion from concentrated
winter feed areas would be beneficial to water igpBpot channel bank stabilization
and establishment of overhanging canopy cover shmelimplemented as site conditions
indicate.

Best Management Practices recommendations for ¢lep Creek watershed, with
associated cost estimates are listed in Table N.

Table N. Deep Creek Recommended BMPs

Dry Cropland Quantity Costs
Annual O&M
Investment and
Practices Unit Quantity Cost Mngt.Cost
Dry Cropland Ac. 4,339
Ac. 1,000 | $ 90,000 $ 30,000
Ac. 1,000 | $ 45,000| $ 15,000
No. 27 | $ 108,000 | $ 3,240
Ac. 25| $ 2,500 $ 50
Ac. 25| $ 37,500 | $ 380
Ac. 25| $ 7,500 $ 80
Ac. 25| $ 11,300 | $ 110
Total RMS Costs
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Grass/Pasture/Hay Lands Quantity Costs
Annual O&M
Investment and
Practices Unit | Quantity Cost Mngt.Cost
Grass/Pasture/Hay Lands Ac. 6,633
Ac. 20| $ 60,000 | $ 1,200
Ft. 4,000 $ 80,000 $ 400
Ft. 4,800 $ 13,200 $ 260
Ft. 80,000 | ¢ 160,000 | $ 3,200
Ac. 53 $ 79,500 $ 800
Ac. 53| % 15,900 | $ 160
Ac. 53 $ 23,900 $ 240
No. 32 $ 48,000 $ 480
No. 16 | $ 128,000 | $ 1,280
Total RMS Costs

Gold Creek

The Gold Creek Watershed is about 18,000 acragen\8/atershed location within the
Palouse Subbasin is shown in Figure 7 ofiMDL Watersheds Descriptiosgction.
Land ownership is mixed in this watershed. Abo608,acres of forested lands in the
watershed are privately owned, primarily by comnattmber companies, Potlatch
Corporation and Bennett Lumber. The Clearwaterdvaii Forest manages 4,100 acres
of timberland in the northeastern portion of theexshed. The lower portion of the
watershed is mostly under private ownership withrapimately 5,250 acres of
agricultural land.

Figure 8 of theTMDL Watersheds Descriptiosgction shows landuse distribution.
Estimated agricultural landuse acres for the Galek& watershed are:

CRP 709 acres
Crop 3,570 acres
Hay 291 acres
Pasture 64 acres
Grass\Crop 400 acres
Meadow 175 acres

Grass\Shrub\Trees 144 acres

Agricultural Activities

Approximately 30% of the watershed acres are afjui@al lands. CRP tracts comprise
14% of the agricultural lands or about 4% of theéerghed. Some CRP fields may have
been retired or grass stands re-established duedd problems. Approximately 400
non-CRP acres are in some sort of grass covert &ladftthose acres appear to be
cropped grass.
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There are about 3,600 acres of cropland curremdlygofarmed in the watershed. Hay is
cut on approximately 200 acres; some of the hayhaag be grazed by cattle after
cutting. Some farmland is being divided into resttd tracts; this conversion is not as
commonly seen as in other TMDL watersheds.

Gold Creek may be the TMDL watershed least impabtelivestock. Less than 100
acres were observed to be dedicated grazed pasimig.50 head of cattle and 4 horses
were observed on pastureland within the waterdbesghersed cattle forage allotments on
forested lands throughout the watershed.

Water Quality Concerns

Gold Creek itself is a perennial stream; howevemes of the tributary streams in the
headwaters are intermittent. Rainbow trout, braokttand sculpin inhabit the upper half
of the watershed while dace, suckers, shinersparttiern pike minnows inhabit the
lower portion of the watershed. IDEQ developed TMDar sediment, temperature, and
bacteria for Gold Creek; it recommended that Gaieek be delisted for nutrients. Water
guality data indicate nutrient levels are not imnjpg beneficial uses (IDEQ, 2005).

The largest portion of the pollutant load probatuliginates from cropland erosion; little
appears due to livestock activity. Riparian livegtampact is spotty along Gold Creek
and its tributaries Nelson and Crane Creeks. Alghoseveral bacteria exceedances were
recorded during the 2002 monitoring, the elev&edolivalues may have been due to
livestock presence adjacent to the monitoring sleyland and permanent grass stands
provide surface ground cover throughout the year.

According to DEQ (2005) modeling, the average ahsediment delivery is 662 tons. A
sediment load reduction target of 295 tons/yearaadled for in Table 5-28 of the
TMDL (IDEQ, 2005). Channel erosion was estimateddmprise 162 tons, or 24% of
the total load. Unstable banks occur throughoutthtershed where minimal bank
vegetation is present. Sheet and rill erosiondufiteon to gully erosion, from cropland is
a major sediment source. Riparian livestock agtiagpears to be a minor contributor.

Temperature concerns probably stem from large esgsgaof channel with little canopy
cover that span all landuse types. There are desteeéches of Gold Creek denuded of
riparian vegetation due to historic conversionrmptand production and livestock
grazing; several large meadows exist in forestedsarOf ten stream sections rated, three
stream segments were rated as haviRga or Fair average cover condition; the other
stream segments h&bodor Very Goodaverage cover condition ratings. The less than
optimal ratings were applied to the lower portioh&old Creek and its Crane Creek
tributary. In spite of unfavorable cover conditi@iings, temperature exceedances were
never recorded during the 2005 and 2007 temperatargtoring by Dansart (2008).
IASCD (2003) reported no exceedances of the colémaiteria during 2002 monitoring
but the salmonid spawning criteria (13°C) was esledeat the upper monitoring site.
There is no prospect to provide additional canapyec near the upper monitoring
location; it is located at the lower end of an estee mature cedar grove.
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Recommended Treatments

Sheet and rill erosion occur on croplands durimingprunoff although residue
management appears fairly good throughout the slader Other cropland water quality
impacts observed include scattered gully erositas €ind bank erosion of stream
channels. About 46,000 feet of stream channelsatts cropland acres. In addition to
the 3,600 cropland acres, there are about 700 CRB a the watershed. Cropland is not
a source of bacteria; it is likely to be a sigrafit source of sediment and nutrient
delivery to the drainage system. There is mininr@asnside vegetation on cropland
throughout much of the watershed. Recommended BMiRgde conversion to CRP,
residue management to the mulch till level or greathere not previously implemented,
structural practices where gully erosion is presamd filter strips where cropland abuts
drainage channels. BMPs that might effect tempegahclude those that help establish
riparian vegetation and promote riparian canoptoraton. Implementation of cropland
BMPs are the highest priority in this watershed.

Meeting the sediment load reduction target (1623xéor Gold Creek should not be
difficult. Dansart (2004) estimated conversion froamventional tillage to direct seeding
of several hundred cropland acres would be suffidie meet the target utilizing solely
this BMP. Additional cropland acres would be reqdiif the conversion was a mixture

of conventional tillage to mulch till, or mulchlttb direct seeding. How this translates to
changes in pollutant concentration in the streammaras to be determined. Since the 2002
monitoring, on which the TMDL was based, much caopl has been converted to some
form of conservation tillage (mulch till or dires¢ed). Some additional acreage has been
enrolled in CRP since 2002.

There is very little hayland or pastureland locatethis watershed. Hay is cut on
approximately 200 acres. Grassland totals abouad@€s; half of it appears to be
cropped. About 4,000 feet of stream channel intdssgayland or grassland acres. Some
grazing of hayland occurs along the upper portiotn® Crane Creek tributary. Ungrazed
hayfields and grass fields are not generally aifsoggmmt contributor of sediment, nutrients
or bacteria; only BMPs that address temperaturearms are recommended.

Although some of the hayland and grassland is grafter cutting, it is probable most of
the sediment and bacteria contributions to thendge system originate from the
presence of a limited number of livestock in pastithat abut stream channels.
Pasturelands are intersected by roughly 400 festreAm channels. Although several
exceedances of the bacteria criteria are repontétei TMDL for 2002 at both upper and
lower monitoring sites, it would be difficult totabute major bacteria problems to
livestock in the upper portion of the watersheddobon the current level of livestock
presence observed. Livestock should be excluded &rccess to Gold Creek in the
pasture area near the stream mouth. It would bisalale to confirm that bacteria
exceedances still occur on Gold Creek before expgrfdnds to fix a problem identified
Six years ago.
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BMPs implemented to limit livestock access to fipanian area, establish stream canopy,
and help stabilize channel banks should be contghle®df site watering should be
established where livestock are concentrated tib fire need for livestock to access the
riparian area, particularly where animals are atweed by fencing. BMPs considered
would be removal of livestock from these areasetyment of offsite watering sites, or
riparian use exclusion by fencing.

Best Management Practices recommendations for ¢ihd Greek watershed, with
associated cost estimates are listed in Table O.

Table O. Gold Creek Recommended BMPs.

Project Future Level of Treatment for Dry Cropland

Dry Cropland Quantity Costs

Investment Annual O&M
Practices i Cost and Mngt.Cost

Residue Mgmt. NoTill, Strip Till, Direct Seed
(329)

Residue Mgmt. Mulch Till (345)

Wtr.& Sediment Control Basin(638)
Filter Strip (393)

Riparian Forest Buffer (391)

Riparian Herbaceous Cover (390)

Tree/Shrub Establishment (612)
$ 284,700

Future Level of Treatment for Grass/Pasture/Hay Lands

uantity Costs
Investment Annual O&M

Cost and Mngt.Cost
Channel Bank Vegetation (322) $ 3,000 $ 60
Channel Stabilization (584) Ft. 400 | $ 8,000 $ 40
Diversion (362) Ft. 300 | $ 800 | $ 20
Fence (382) Ft. 1,000 | $ 2,000 | $ 40
Riparian Forest Buffer (391) Ac. 71 % 10,500 | $ 110
Riparian Herbaceous Cover (390) Ac. 71 3% 2,100 $ 20
Tree/Shrub Establishment (612) Ac. 53 $ 23,900 | $ 240
Watering Facility (614) No. 2 $ 3,000 | $ 30
Well (642) . $ 16,000 | ¢
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Current BMP Status

Restoration activities have been on-going in thedwse River TMDL subwatersheds for
the past several years. The TMDL was based on 2@ quality monitoring results.

Table P is a summary of BMPs applied since 20GBerPalouse Subbasin (Idaho) as
reported by the NRCS. The District Conservatioagtimated approximately 60% of
these practices have been implemented in North Paltuse Subbasin (Evans, 2008).

Table P: BMPs implemented since 2002; Palouse Sirlalaho)

Access Road (ft) 123 123
Comprehensive Nutrient Mgt Plan (no) 29 1 30
Conservation Buffers (ac) 120 116 134
Conservation Cover (ac) 1,658, 4,393 223% 2,252 4,013 14,551
Conservation Crop Rotation (ac) 1,092, 2,128 2096 31b 5,631
Contour Farming (ac) 1,092| 1,651 184% 396 4,984
Fence (ft) 10,801 22,217 1,344 34,357
Field Border (ft) 3,123 3,123
Filter Strip (ac) 9 17 26
Firebreak (ft) 2,000 39,850 213,388 9,800 255,238
Grade Stabilization Structure (no) 3 12 2 17
Nutrient Management (ac) 4,454 | 7,569 1,092 73D 2,049 1,3R0 561 17,775
Pasture and Hay Planting (ac) 12 12
Pest Management (ac) 4,899| 6,473 1,491 515 2,433 1,5p7 7,111 25,049
Prescribed Grazing (ac) 122 122
Range Planting (ac) 18 4 22
Residue Management (ac) (777) 307 159 464
Residue Management (ac) (329B) 7,415| 11,396 864 83b 1,203 190 21,907
Residue Management (ac) (329A) 224 121 1,391 88Y 281 2,904
Rest_oration and Management of Declining 17 1 18
Habitats (643) (ac)
Riparian Forest Buffer (ac) 20 20
Riparian Herbaceous Cover (ac) 3 11 14
Streambank and Shoreline Protection (ft) 445 797 1,242
Tree/Shrub Establishment (ac) 491 72 188 150 30 39 50 1,020
Tree/Shrub Site Preparation (490) (ac) 22 2 22
Underground Outlet (ft) 1,024 1,024
Upland Wildlife Habitat Management (ac) 913| 2,758 2,038 2,208 3,797 11,714
Use Exclusion (ac) 1,197| 1,650 793 989 3,787 8,416
Water and Sediment Control Basin (no) 1 1
Watering Facility (no) 3 3
Wetland Practices (ac) 63 6 6 21 96
Wildlife Habitat Management (644) (ac) 2,899 5 10 16 3 16 2,949
Wildlife Watering Facility (no) 4 3 7
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TMDL implementation efforts were initiated by thatah SWCD in 2006. The Latah
SWCD applied for and was awarded a CWA 8319 giaouigh IDEQ to fund the
Palouse River Water Quality Improvement Project\ilRRP), with non-federal
matching funds provided by landowner PRWQIP payéinis. There was limited
producer interest in the program and limited fugdavailable. Project sites for BMP
installation were identified. Contracts and asgeciplans were developed for
approximately 420 acres with one operator for cosive to direct seeding and the
installation of erosion control structures; thesscfices are currently in progress.
Riparian restoration consisting of streambank 8ation structures, planting native
riparian vegetation, and native seeding is curydming undertaken (Latah SWCD,
2008). Road rocking of unsurfaced rural roads e lwompleted. Culverts, to minimize
flooding over local roads, were installed by thetRd.atah Highway District (NLHD).
The NLHD will complete road bank stabilization ggois this year

The Latah Soil and Water Conservation District @0 their most current 319 Palouse
River Semiannual Report, show estimated load réshstbased on the original scope of
the project as:

Sediment: 2,690 tons

Phosphorus: 2 tons

Nitrogen: 4 tons

The Latah SWCD serves as the lead in administetimgugh IASCD, the CWA 8319
funded AFO project which identifies problem aread anplements best management
practices for animal feeding operations (AFOs). pragect was initiated in 2001 and
presently continues; it involves five north-centddho Conservation Districts. Several
projects have been implemented within the Norttk Ralouse Subbasin. Projects
include two livestock watering facilities in additi to various riparian BMPs.

Regularly scheduled (ex. two consecutive yearsarfitaring spaced at 5 year intervals)
water quality monitoring should be utilized to tkabe effects of previous BMPs as well
as guide future implementation priorities. Limitiechding could then be directed to
higher priority watersheds to build upon the presgiavork of the Palouse River Water
Quality Improvement Project (PRWQIP), AFO Projextd other State or Federal BMP
implementation efforts as monitoring results intkca
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FUNDING

To adequately address the TMDL concerns withinRt®use River Tributaries
watersheds will require a significant collaborateféort for technical and financial
assistance. Lands enrolled in the ConservationrRegrogram make up significant
acreages within the TMDL watersheds. Numerous BNE® been implemented within
the last five years through NRCS administered @og. The Latah Soil and Water
Conservation District has received funding for BHadouse River Water Quality
Improvement Project (PRWQIP) and Division 1l AFQoferct to implement BMPs on
private agricultural lands; depending on the priojesults, additional funding may be
pursued in the future. These sources are (butarkmited to):

CWA 8319 -These are Environmental Protection Agency funascated to the Nez
Perce Tribe and the State of Idaho. The Idaho Daeat of Environmental Quality
(IDEQ) administers the Clean Water Act 8319 Nomp&ource Management Program
for areas outside the Nez Perce Reservation. Fords on projects to improve water
quality and are usually related to the TMDL proc@dee Nez Perce tribe has CWA 319
funds available for projects on Tribal lands oroepetitive basis. Source: IDEQ
http://www.deq.idaho.gov/water/prog_issues/surfa@er/nonpoint.cim#management

Water Quality Program for Agriculture (WQPA) — The WQPA is administered by the
Idaho Soil Conservation Commission (ISCC). Thisgoam is also coordinated with the
TMDL process. Source: ISCi@tp://www.scc.state.id.us/programs.htm

Resource Conservation and Rangeland Development Ryp@am (RCRDP)—-The
RCRDP is a loan program administered by the ISG@iplementation of agricultural
and rangeland best management practices or logngtbase equipment to increase
conservation. Source: ISQ@tp://www.scc.state.id.us/programs.htm

Conservation Improvement Grants— These grants are administered by the ISCC.
Source: ISCQittp://www.scc.state.id.us/programs.htm

Conservation Reserve Program (CRP) Fhe CRP is a land retirement program for
blocks of land or strips of land that protect tbé and water resources, such as buffers
and grassed waterways. Source: NR@E://www.nrcs.usda.gov/programs/crp/

Environmental Quality Incentives Program (EQIP): EQIP offers cost-share and
incentive payments and technical help to assigibddi participants in installing or
implementing structural and management practicesligible agricultural land. Source:
NRCShttp://www.nrcs.usda.gov/programs/eqip/

Wetlands Reserve Program (WRP) ¥he WRP is a voluntary program offering
landowners the opportunity to protect, restore, emitance wetlands on their property.
Easements and restoration payments are offeredrasfgthe program. Source: NRCS
http://www.nrcs.usda.gov/programs/wrp/
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Wildlife Habitat Incentives Program (WHIP) —WHIP is a voluntary program for
people who want to develop and improve wildlife itetiprimarily on private land. Cost-
share payments for construction or re-establishroewetlands may be included.
Source: NRCSittp://www.nrcs.usda.gov/programs/whip/

State Revolving Loan FundqSRF) -These funds are administered through the ISCC.
Source: ISCQittp://www.scc.state.id.us/programs.htm

Conservation Security Program(CSP) -CSPis a voluntary program that rewards the
Nation’s premier farm and ranch land conservatisnio meet the highest standards of
conservation environmental management. Sourc€ \Rtp://www.nrcs.usda.gov

Habitat Incentive Program (HIP) — This is an Idaho Department of Fish and Game
program to provide technical and financial assista private landowners and public
land managers who want to enhance upland gamebdtdvaterfowl habitat. Funds are
available for cost sharing on habitat projectsarntpership with private landowners, non-
profit organizations, and state and federal agencg&ource: IDFG
http://fishandgame.idaho.gov/cms/wildlife/hip/ddtazfm

Partners for Fish and Wildlife Program in Idaho — This is a U.S. Fish and Wildlife
program providing funds for the restoration of éetgd riparian areas along streams, and
shallow wetland restoration. Source: USFW®://www.fws.gov/partners/pdfs/ID-

needs.pdf

Forestland Enhancement Program -The Forest Land Enhancement Program (FLEP)
was part of Title VIII of the 2002 Farm Bill. FLERplaces the Stewardship Incentives
Program (SIP) and the Forestry Incentives Progfi)( FLEP is optional in each State
and is a voluntary program for non-industrial ptevéorest (NIPF) landowners. It
provides for technical, educational, and cost-shasestance to promote sustainability of
the NIPF forestshttp://www.fs.fed.us/spf/coop/programs/loa/fldyrs|

OUTREACH

The Latah Soil and Water Conservation District tiadertaken formal outreach efforts to
inform residents within the Palouse River Tribugarwatersheds of the status of Palouse
River Water Quality Improvement Project (PRWQIPY d@ime applicability of these
practices to other areas in the region. Formailtyiaformally, landowners were notified
about the available programs. A direct mailing weast to each operator within the
watershed. In addition, the program has been filyraanounced through district
newsletters and through the Palouse River TribegaWatershed Advisory Group.
Information to the agricultural community, consdiwa agencies and organizations, and
the general public will be relayed through publiegentations, district newsletters and
announcements to various agencies and local ned®me

Once a variety of functional BMPs are installed|ditours will be conducted to educate
operators and landowners about benefits and cbstgptementing BMPs. Additionally,
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conservation district newsletters and web sitebpeitiodically update local landowners
on project progress and status.

MONITORING AND EVALUATION

Monitoring is an important component of the implertadion plan and will be used to
measure the success of both individual activitresthe overall effort. Due to the phased
structure of the Palouse River Tributaries TMDL caRgoing, long-term monitoring
effort is required to determine beneficial useusdatThe results of this monitoring effort
will be used to evaluate the changing conditiothefwatershed and may lead to
adjustments in pollutant targets throughout thelémentation phase of the TMDL. The
monitoring plan will utilize several approachestuain water quality data from Palouse
River Tributaries.

Field Level

Prior to riparian area BMP implementation, Streaisuell Assessment Protocol (SVAP)
and NRCS channel erosion procedures should be ctedlto establish a baseline for
future comparison.

At the field level, annual status reviews will benducted to insure that landowner
contracts meet schedules and that BMPs are bestagjled according to standards and
specifications. BMP effectiveness monitoring vadl conducted on installed projects to
determine installation adequacy, operation consistand maintenance, and the relative
usefulness of implemented BMPs in reducing watatituimpacts. These BMP
effectiveness evaluations will be conducted accgydlb the protocols outlined in the
Agriculture Pollution Abatement Plan and the ISA€ldGuide for Evaluating BMP
Effectiveness.

Digital photographs will be used to document betond after conditions of individual
project sites. This documentation should provdulder reviewing qualitative changes
in resource conditions.

Gully erosion sites needing treatment will be idfead; gully measurements will be
collected. Subsequent gully measurements will kertaluring the spring(s) of the
year(s) following structural practice installatitmdetermine effectiveness of the BMP.

RUSLE (Revised Universal Soil Loss Equation) wel ssed to calculate reduction in
erosion for cropland acres that transition to higgidue conservation tillage systems.

Watershed Level

At the watershed level, there are many governmemzlprivate groups involved with
water quality monitoring. The Idaho DepartmenEalironmental Quality uses the
Beneficial Use Reconnaissance Protocol (BURP) lectcand measure key water
guality variables that aid in determining the béiaf use support status of Idaho’s
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waterbodies. The determination will tell if a wdtedy is in compliance with water
guality standards and criteria. In addition, ID&€)l be conducting five-year TMDL
reviews.

Annual reviews for funded projects will be condukte insure the project is kept on
schedule. With many projects being implementedszcthe state, ISCC developed a
software program to track the costs and other deddeach BMP installed. This
program can show what has been installed by prdjgavatershed level, by subbasin
level, and by state level. These project and @nogreviews will insure that TMDL
implementation remains on schedule and on targemitoring BMPs and projects will
be the key to a successful application of the adaptatershed planning and
implementation process.

Since the the 2002 water quality monitoring effesed to establish baseline conditions
for watershed assessment in the TMDL document, sropland has been converted to
some form of conservation tillage (mulch till oretit seed). Additional acreage has been
enrolled in the Conservation Reserve Program (CRBitoring to determine how
distant water quality targets are from being aahig\currently, is likely a good use of
funds prior to major future BMP implementation.

The Latah SWCD, IASCD and the Palouse River TribesaWAG should coordinate the
development of a long-term monitoring program fa tvatershed similar to the Paradise
Creek monitoring plan adopted by the Paradise Cv¢&ks. The Paradise Creek WAG,

in cooperation with IASCD and the Latah SWCD, apprba monitoring plan whereby
IASCD will return in five years to monitor througliothe watershed to determine
watershed changes and effects of implemented BMPs.

RUSLE (Revised Universal Soil Loss Equation) in bomation with a flow routing model
processed using GIS (Boll, J., E. Brooks, and @etlimer. 2002) was used by Dansart
(2004) to calculate erosion from cropland acreseuwnifferent tillage scenarios on a
watershed scale. It may be used in the future toigent trends resulting from tillage
conversion implemented since TMDL adoption.
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APPENDIX A

Acronyms/Abbreviations

BMP - Best Management Practice

BURP - Beneficial Use Reconnaissance Project
CFR - Code of Federal Regulations

cfs - cubic feet per second

CNF - Clearwater National Forest

CRP - Conservation Reserve Program

CWA - Federal Clean Water Act

DO - dissolved oxygen

EPA - U.S. Environmental Protection Agency

FPA - Idaho State Forest Practices Act

FSA - USDA Farm Service Agency

HEL - Highly Erodible Land

IASCD- Idaho Association of Soil Conservation Ditis
IDEQ - Idaho Department of Environmental Quality
IDHW- Idaho Department of Health and Welfare

IDL - Idaho State Department of Lands

ISCC - Idaho State Soil Conservation Commission
ISDA- Idaho State Department of Agriculture
IWRRI - Idaho Water Resources Research Institute
kg/d - kilograms per day

LA - Load Allocation

Latah SWCD- Latah Soil and Water Conservation iistr
MCL - maximum contaminant level

mg/l - milligrams per liter

NLCHD- North Latah County Highway District
NPDES - National Pollution Discharge Eliminatiogpsg&m
NPS - Nonpoint Source Pollution

NRCS - USDA Natural Resource Conservation Service
NWPCC - Northwest Power and Conservation Council.
PNDSA - Pacific Northwest Direct Seed Association
PRWQIP -  Palouse River Water Quality Improvemeiojéut
RUSLE - Revised Universal Soil Loss Equation
TMDL - Total Maximum Daily Load

TP - total phosphorus

USDA - United States Department of Agriculture
USGS - United States Geologic Service

VFS - Vegetative Filter Strip

WAG - Watershed Advisory Group

WLA - Waste Load Allocation

WQPA - Water Quality Program for Agriculture (ISCC)
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