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Executive Summary

The federal Clean Water Act (CWA) requires that states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. States and tribes, pursuant
to Section 303 of the CWA, are to adopt water quality standards necessary to protect fish,
shellfish, and wildlife while providing for recreation in and on the nation’s waters whenever
possible. Section §303(d) of the CWA establishes requirements for states and tribes to
identify and prioritize water bodies that are water quality limited (i.e., water bodies that do
not meet water quality standards). States and tribes must periodically publish a priority list (a
“8303(d) list”) of impaired waters. Currently this list must be published every two years. For
waters identified on this list, states and tribes must develop a total maximum daily load
(TMDL) for the pollutants, set at a level to achieve water quality standards.

This document addresses the water bodies in the Palouse River Subbasin that have been
placed on ldaho’s current §303(d) list.

This subbasin assessment (SBA) and TMDL analysis has been developed to comply with
Idaho’s TMDL schedule. The assessment describes the physical, biological, and cultural
setting; water quality status; pollutant sources; and recent pollution control actions in the
Palouse River Subbasin, located in northern Idaho.

The first part of this document, the SBA, is an important first step in leading to the TMDL.
The starting point for this assessment was Idaho’s current 8303(d) list of water quality
limited water bodies. Eight segments of the Palouse River Subbasin were listed on the list.
The SBA examines the current status of the 8303(d) listed waters and defines the extent of
impairment and causes of water quality limitation throughout the subbasin. The TMDL
analysis quantifies pollutant sources and allocates responsibility for load reductions needed
to return listed waters to a condition of meeting water quality standards.

Subbasin at a Glance

Within the Palouse River Subbasin (HUC #17060108), there are eight water bodies on the
1998 §303(d) list:

Big Creek

Deep Creek

Flannigan Creek

Gold Creek

Hatter Creek

Rock Creek

Cow Creek

South Fork Palouse River

LN~ WNE

XVii
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Two of these water bodies, Cow Creek and the South Fork Palouse River, will be addressed
in separate subbasin assessments and TMDLs. The remaining six water bodies will be
addressed in this document.

The subbasin assessment portion of this document examines the current status of 8303(d)-
listed waters and determines if a water body is impaired, and if it is, the extent and cause(s)
of impairment. The loading analysis quantifies pollutant sources and allocates responsibility
for load reductions needed to return listed waters to a condition that meets water quality
standards.

Map A displays the general geographical location of the Palouse River Subbasin and the
location of the §303(d) listed water bodies. The headwaters of the Palouse River originate in
the Hoodoo Mountains of the St. Joe National Forest. The Palouse River and most of its
tributaries originate in forested, mountainous terrain and flow downstream into the lower
gradient rolling hill terrain of the Palouse River Subbasin, which is dominated by agricultural
uses. The Palouse River flows into the State of Washington about six miles west of the town
of Potlatch. The Palouse River Subbasin is approximately 407.25 square miles (260,641
acres) and is located primarily in Latah County. There are no anadromous fish in the Palouse
River as Palouse River Falls, located in the State of Washington, blocks fish migration.
Elevations range from 2,453 ft at the state line to 5,334 ft on Bald Mountain in the Hoodoo
Mountain range. Most elevations are within 2,500 to 3,500 ft with most of the mid- to lower-
elevation topography in the basin being the Palouse Loess. The north slopes are of moderate
to steep rolling hills, while the south slopes are more gentle.
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Palouse River Subbasin
Location Map

Monitoring Site

303d Listed Streams

WASHINGT ON

Cctober 2004

Map A. Location of the Palouse River Subbasin, Hydrological Unit 17060108 and the 303(d) waterbodies
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The Palouse River Subbasin is a sparsely populated area with one major town, Moscow, and
several other small towns and communities, including Potlatch, Princeton, and Harvard.
Total population in Latah County is 34,935 people (2000 census), which gives a density of
32.4 people per square mile. Agriculture, grazing, forestry, residential developments, and
recreational activities are the major land uses of the subbasin. The Palouse River Subbasin is
a popular destination for outdoor recreation activities, such as hunting, hiking, motorized
recreation, mountain biking, camping, and fishing. There are no point sources within the
8303(d) stream watershed boundaries.

The Palouse prairie is one of most productive agricultural areas in the world. The fertile soils
and abundant winter and spring rain create ideal conditions for the production of wheat,
barley, peas, and lentils, which are exported all over the globe. Historically, in the 1860s, the
first European settlers used the Palouse hills as pastures but soon discovered the soils fertility
and planted grain on the dry meadows and lower-side slopes. Horse and mule teams worked
the land in the early 1900s. Machinery soon began to change farming and by 1930, 90% of
the Palouse wheat was harvested using combines (Black, etc). The use of fertilizers after
World War Il increased crop production 200% to 400% (Black, etc). During this period,
federal agricultural programs encouraged farmers to drain seasonally wet areas. In fewer
than 100 years, small family farms have mostly disappeared as technology has allowed
individual farmers to cultivate larger areas of land more efficiently. In the last few decades,
some highly erodible lands have been removed from crop production under the Federal
Conservation Reserve Program (CRP). Today, only a few patches of the Palouse River
Subbasin are covered by native vegetation. Although agriculture is the most economically
important feature of today's Palouse River Subbasin, it has had detrimental effects on the
native landscape.

Over the last 100 years, farming has led to the loss of vast amounts of native plant habitat,
and the native habitat that remains is badly fragmented into small isolated spots separated by
acres of cultivated fields (Cook and Hufford). Most of the wetlands in the Palouse River
Subbasin have been eliminated. These wetlands retained water during the wet periods and
released cool groundwater into the streams during the dry summer months. Without these
wetlands, rainfall and snowmelt do not infiltrate into the ground; instead, they flow rapidly as
overland runoff into surface waterways and create problems such as gully, rill and in-stream
erosion, flooding, deeply incised channels, higher peak runoffs, and low summer flows. The
change in hydrology has changed the aquatic biota as well. Because of low summer flows,
reduced shade, and loss of channel diversity, aquatic organism populations, such as fish and
insects, have been eliminated or severely altered. An example of these changes is captured
below:

e Deep Creek, once named for its deep perennial pools, is now classified as an
intermittent stream downstream of the forest to agriculture interface. Historical
information classified the entire portion of Deep Creek as a perennial stream. A
United States Geological Survey (USGS) quad map dated 1955 displays Deep Creek
as a perennial stream while the current USGS quad map displays Deep Creek as
intermittent. Many intermittent streams in the Palouse are probably similar.
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The economy of the Palouse is dominated by agriculture and two universities: the University
of Idaho and Washington State University. Forestry, livestock, grazing, construction, and
recreation are other economic factors. All of these affect water quality to some degree.
Agriculture is and will continue to be the dominant economic factor in the Palouse River
Subbasin. Preventing the rich, fertile soil of the Palouse River Subbasin from eroding and
keeping it intact on the landscape is the major theme for this document. This theme, not only
maintains and improves water quality but it is also the economic life force of the Palouse.

This document addresses the six water bodies on the 1998 §303(d) list that flow into the
mainstem Palouse River within the state of Idaho: Big Creek, Deep Creek, Flannigan Creek,
Gold Creek, Hatter Creek and the West Fork of Rock Creek (referred to as Rock Creek in
this document) all flow into the Palouse River and are wholly located in the state of ldaho.

Table A displays the water bodies for which TMDLs were written and lists their respective
pollutants of concern. All the streams have cold water aquatic life and secondary recreation
as existing or designated beneficial uses. Some of the streams have salmonid spawning as an
existing or designated use as well. DEQ collaborated with the Palouse River Tributaries
Watershed Advisory Group and other participants to write five sediment, five temperature,
five bacteria, and two nutrient TMDLs based primarily monitoring plan in Appendix A. The
pollutants in the Palouse River Subbasin are from nonpoint sources.

The following are the major nonpoint sources for each of the pollutants:

e Sediment (above background): sheet and rill erosion off the landscape, roads, and
stream bank and riparian areas

e Temperature: solar radiation

e Bacteria: cattle and other livestock, wildlife, and humans (homes and recreation)

e Nutrients: fertilizers, livestock, and septic systems

The TMDL loading capacity for each pollutant is based on the following:

e Sediment TMDLs: 25 nephlometric turbidity units (NTUs)s above background (the
state standard)

e Temperature TMDLSs: temperatures in streams shall not exceed natural background
conditions (the state standard)

e Bacteria TMDLs: waters are not to contain E. coli bacteria significant to the public
health in concentrations exceeding, a geometric mean of 126 E.Coli organisms per
100 ml based on a minimum of five samples taken every three to five days over a 30
day period at any 30 day period throughout the year or a single sample of 576 E. coli
organisms per one hundred 100 ml (the state standard).

e Nutrient TMDLs: 0.10 mg/L total phosphorus and 6.0 mg/L dissolved oxygen (the
state standard)
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Table A. Streams and pollutants for which TMDLs were developed.

Stream Assessment Units Pollutant(s)
(Creek)
Big ID1706108CL027a_02 Temperature
ID1706108CL027b_02 P
Deep ID1706108CL032a_02

ID1706108CL032a_03
ID1706108CL032b_02
ID1706108CL032b_03

Flannigan ID1706108CL011a_02
ID1706108CL011a_03
ID1706108CL011b_02
ID1706108CL011b_03

Gold ID1706108CL029_02
ID1706108CL029_03
ID1706108CL030_02 Sediment, Temperature, Bacteria
ID1706108CL031a_02
ID1706108CL031b_02

Hatter-upper ID1706108CL015a_ 02 Sediment, Temperature, Bacteria

Hatter-lower ID1706108CL0O15b_02
ID1706108CL015b_03

Rock ID1706108CL012_03
ID1706108CL013a_02
ID1706108CL013b_03 Sediment, Bacteria
ID1706108CL014a_02
ID1706108CL014b_02

Sediment, Temperature, Bacteria

Sediment, Temperature, Bacteria, Nutrients

Sediment, Temperature, Bacteria, Nutrients

Key Findings

The subbasin assessment was written for the entire Palouse River Subbasin; however, only
the six listed water bodies were intensively evaluated. TMDLs were only considered for the
listed pollutants on the six listed water bodies. In the end seventeen TMDLs with four
different pollutants were written for all six of the water bodies. Some pollutants were found
to not be impairing beneficial uses for those streams and are recommended for removal from
the 8303(d) list. These decisions were based on data collected primarily through a monitoring
plan jointly created and approved by the following governmental entities: DEQ-Lewiston
Regional Office (LRO), Latah Soil and Water Conservation District (LSWCD), Idaho Soil
Conversation Commission, and the Idaho Department of Agriculture. Idaho Association of
Soil Conversation District, LSWCD, and DEQ-LRO staff conducted the monitoring.

Sediment
Sediment TMDLs were developed for five of the six 8303(d) listed streams in this report:

Deep Creek, Flannigan Creek, Gold Creek, Hatter Creek and Rock Creek. In these five water
bodies, the beneficial uses of salmonid spawning and/or cold water aquatic life are not being
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fully supported. The target (load allocation) for the sediment TMDLs was based on the
turbidity standard, which states that waters shall not exceed 25 NTU over background levels
for greater than 10 days and shall not exceed 50 NTU over background at any time. The in-
stream water quality target for sediment was developed to restore full support of designated
beneficial uses.

Ten years of data from USGS Palouse River gage site near the town of Potlatch was gathered
and compiled. By following the Lipscomb 1998 methodology for each §303(d)-listed stream,
modifications were then made to the flows based on watershed size differences between each
stream and the Palouse River’s elevation, precipitation, geology, land cover, basin slope, and
channel characteristics.

Based on the collected data in the monitoring year November 2001-November 2002, numeric
relationships between discharge and NTU, discharge and TSS, and NTU and TSS were
developed by plotting the values on a graph. These relationships can be expressed as
mathematical equations, called regression equations, which were then used to determine
existing TSS and NTU values on a daily basis and averaged daily for a 10-year period.

The background TSS value was calculated by multiplying a background ratio and the
existing TSS value. A background ratio was calculated by dividing the background erosion
value from the total sediment erosion value within the Revised Universal Soil Loss Equation
(RUSLE) model.

The load capacity was calculated by taking the TSS value equal to 25 NTU, multiplying by
daily flow and a conversion factor (to express the load capacity in tons per day), and then
adding the background TSS in tons per day. The load allocation is determined by subtracting
the background sediment from the load capacity. Once the load capacity was determined the
excess load or load reduction was calculated by subtracting the load capacity from the
existing TSS load. The excess load was then expressed in tons per year and a percentage was
calculated. These steps were performed for each §303(d)-listed stream.

The load reductions are displayed as total tons per year and as a percentage in Table B. To
reach the load reductions stated below, the amount of TSS measured in the streams will have
to be lowered during the winter and spring seasons, as this is when the majority of the
sediment is being transported. These reductions are applicable throughout each watershed
(headwaters to mouth and all tributaries within the watershed).
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Table B. Sediment nonpoint source load analysis for Palouse River Subbasin.

Source Existing Back- Load Load Load Load
(Creek) Load? ground?® | Capacity® | Allocation® | Reduction® | Reduction (%)
Deep 7040.85 t/yr | 233.60 t/yr | 613.20 t/yr 379.60 t/yr 6541.15 tlyr 96%
Flannigan | 1452.70 t/yr 62.10 t/yr 525.60 t/yr 463.55 tlyr 937.69 t/yr 67%
Gold 661.65 t/yr 25.55 tlyr 368.65 t/yr 343.10 tlyr 294.47 tlyr 46%
Hatter 1222.75 tlyr | 219.00 t/lyr | 795.70 tlyr 546.70 t/yr 466.77 tlyr 46%
Rock 147.88 tlyr 12.34 tlyr 54.75 tlyr 42.41 tlyr 94.90 t/yr 69%

t/yr = tons per year

Temperature

Temperature TMDLs were written for the Big Creek, Deep Creek, Flannigan Creek, Gold
Creek and Hatter Creek watersheds. In these five watersheds, heat is a pollutant impairing
the beneficial uses of salmonid spawning and/or cold water aquatic life. The temperature
targets are based on (IDAPA 58.01.02.200.09 which states, “When natural background
conditions exceed any applicable water quality criteria set forth in Sections 21,250,251, or
253, the applicable water quality criteria shall not apply; instead, pollutant levels shall not
exceed the natural background conditions). In laymen’s terms the temperature targets are
based on a natural riparian plant cover condition over the streams. In this TMDL, potential
natural vegetation cover (PNV) represents the loading capacity of the stream in terms of
minimum heat load. This analysis contains an implicit margin of safety as all streams are
assumed to be at maximum PNV at loading capacity, when in reality natural cover can be
more variable due to natural forces (e.g. aspect, precipitation zones, fire, wind throw, drought
or other natural events). Existing vegetative cover represents the existing load of heat to the
streams. Those segments of the streams with the largest differential between PNV and
existing cover (existing cover less than potential cover) are assumed to cause the most

heating to the stream.

This analysis was accomplished by overlaying a soil survey Geographical Information
Systems (GIS) layer with the stream GIS layer. For each soil type a respective vegetation
community exists. The maximum potential for each vegetation community (when the
vegetation community is at a climax) is the PNV. Within each assessment unit (AU) (section
of a stream) several soils types intersect with the stream creating numerous reaches with
different PNVs. The tables in Appendix E display all of these reaches for each AU and their
existing loads, load capacities and load allocations. The information in Appendix E should
be referenced to assist with implementation of this TMDL. For the executive summary, the
soil reach information was summarized for each AU and major tributary within an AU in
Tables C through G.

The tables C through G summarize this information into average existing loads, average load
capacities and average load allocations for each AU and major tributary within an AU for the
Big Creek, Deep Creek, Flannigan Creek, Gold Creek and Hatter Creek watersheds. Because
these reaches are averaged, an AU or major tributary that has a classification of ‘good’ is not

XXV




Palouse River Subbasin Assessment and TMDLs January 2005

necessarily exempt from a load reduction (shade increase). It is possible that within these
‘good” AUs or major tributaries there are individual reaches that need a shade increase but
the overall average for that AU is in a ‘good’ condition. Maps E-1 and E-2 visually display
these shade increases and they exist in virtually every AU or major tributary even if its
average overall condition is classified as ‘good.’

Table C. Temperature load nonpoint source allocations for Big Creek.

Average PNV Average Average
Segment (Load Existing Cover Cover
’ Capacity) (Existing Condition
pactty Load) Class
Lower Big Creek (AU o . _
#1D17060108CL027b_02) 70% 56.7% Fair
Lost Creek (AU o _
#ID17060108CL027b_02) 73.3% 63.3% Fair
Last Chance Creek (AU o .
#1D17060108CL027b_02) 80% 80% Good
Tributaries to Lower Big (AU 0 _
#1D17060108CL027b_02) 71.71% 61.7% Fair
Upper Big Creek (AU o .
#ID17060108CL027a_02) 80% 80% Good
Tributaries to Upper Big (AU 0 . '
#1D17060108CL027a_02) 82.5% 73.8% Fair

# LA= ((Existing cover — Potential cover)/Potential cover) x 100.
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Table D. Temperature load nonpoint source allocations for Deep Creek.

Average PNV _A\_/erage Average
Segment (Load EX|st|n_g _Cover Cov_e_r
Capacity) (Existing Condition
pacity Load) Class
Lower Deep Creek (AU o o
#1D17060108CL032b_03) 54.4% 15.6% Very Poor
Tributaries to Lower Deep o o
(AU#ID17060108CLO032b_02) 65.2% 21.2% Very Poor
Upper Deep Creek (AU o o
#1D17060108CL032a_03) 50% 25% Very Poor
East Fork Deep Creek (AU o o
#ID17060108CL032a_02) 68.5% ATT% Poor
Middle Fork Deep & Tribs o o
(AU#ID17060108CL032a_02) 69.5% 54% Poor
West Fork Deep & Trib (AU o 0 .
#ID17060108CL032a_02) 71.8% 62.9% Fair
Tributary to Upper Deep (AU o 0
#ID17060108CL032a_02) 68.9% 43.3% Poor

# LA= ((Existing cover — Potential cover)/Potential cover) x 100.
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Table E. Temperature load nonpoint source allocations for Flannigan Creek.

Average PNV 'A\_/erage Average
Existing Cover Cover
Segment (Load 2 L
Capacity) (Existing Condition
pacity Load) Class
Lower Flannigan (AU o o
#ID17060108CLO11b_03) 68% 43% Poor
Upper Flannigan (AU o 0
#ID17060108CLO11a_03) 56.7% 58.3% Good
Tributary to Lower Flannigan o 0
(AU#ID17060108CLO11b_02) 70% 35.7% Very Poor
Tributary to Upper Flannigan o 0 .
(AU#ID17060108CLO11a_02) 76.7% 73.3% Fair
Tributary to Upper Flannigan o 0
(AU#ID17060108CLO11a_02) 76% 8% Good
Tributary to Upper Flannigan o o .
(AU#ID17060108CLO11a_02) 76.7% 70% Fair
West Fork Flannigan (AU o 0
#ID17060108CLO11a_02) 62.2% 62.2% Good
Tributary to WF Flannigan o o .
(AU#ID17060108CLO11a_02) 80% 75% Fair
Tributary to WF Flannigan o o .
(AU#ID17060108CL011a_02) 87.5% 5% Fair
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Table F. Temperature load nonpoint source allocations for Gold Creek.

Average PNV Average Average
Existing Cover Cover
Segment (Load 2 L
Capacity) (Existing Condition
Load) Class
Lower Gold & Lowest Trib o o
(AU #ID17060108CL029_03) 60% 23.3% Very Poor
Upper Gold (AU o 0 .
#ID17060108CL0O30_02) 67.7% 63.1% Fair
Nelson Creek (AU o 0
#1D17060108CL030_02) 71.1% 70% Good
Tributary to Upper Gold (AU o 0 .
#D17060108CL030_02) 8% 66% Fair
Waterhole Creek (AU o 0
#1D17060108CL030_02) 75% 75% Good
Tributary to Upper Gold (AU o o .
#1D17060108CL030_02) 80% 75% Fair
Tributaries to Upper Gold (AU o 0
#1D17060108CL030_02) 83.3% 83.3% Good
Lower Crane Creek (AU o o
#ID17060108CL031b_02) 70% 55% Poor
Tributaries to Lower Crane o o
(AU #17060108CLO31b_02) 70% 31.3% Very Poor
Upper Crane Creek (AU o o .
#1D17060108CL031a_02) 76% 72% Fair

# LA= ((Existing cover — Potential cover)/Potential cover) x 100.
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Table G. Temperature load nonpoint source allocations for Hatter Creek.

Average PNV 'A\_/erage Average
Segment (Load EX'S“UQ _Cover Cov_e_r
Capacity) (Existing Condition
pacity Load) Class
Lower Hatter (AU o o
#ID17060108CLO15b_03) 63.3% 38.7% Poor
Tributary to Lower Hatter (AU o o
#1D17060108CLO15b_02) 70% 4r% Poor
Tributary to Lower Hatter o 0 .
(AU#ID17060108CLO15b_02) 72.3% 59.2% Fair
Tributary to Lower Hatter (AU o o
#1D17060108CLO15b_02) 78.6% 58.6% Poor
Tributary Complex to Lower
Hatter (AU#1D17060108 77.9% 64.5% Fair
CLO15b_02)
Tributary to Lower Hatter (AU o o
#1D17060108CL0O15b_02) 77.1% 58.6% Poor
Upper Hatter and Tributaries o o .
(AU#ID17060108CL015a_02) 84.3% 72.5% Fair
Long Creek (AU o o .
#1D17060108CLO15a_02) 85.7% 68.6% Fair

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

Bacteria TMDLs were developed for five of the six §303(d)-listed streams in this report:
Deep Creek, Flannigan Creek, Gold Creek, Hatter Creek and Rock Creek. In these water
bodies, the beneficial use of secondary contact recreation is not being fully supported. The
three main sources of bacteria are cattle and other livestock, wildlife, and humans (homes
and recreation), but specific sources are unknown. Tables H through M display the current
load, load allocation, margin of safety, and load reductions fro each of the five streams with a
bacteria TMDL. The target for the bacteria TMDLs is IDAPA 58.01.02.251.02 which states
that, “Waters designated for secondary contact recreation not to contain E. coli bacteria
significant to the public health in concentrations exceeding: a single sample of five hundred
seventy-six (576) E. coli organisms per one hundred (100) ml; or a geometric mean of one
hundred twenty -six (126) per one hundred (100) ml based on a minimum of five (5) samples
taken every three (3) to five (5) days over a thirty (30) day period.” The bacteria TMDLSs are
based on the month when exceedance(s) occurred.

E. coli and other harmful bacterium have a lifespan outside of warm-blooded digestional
tracks of about 24-30 hours, which is enough time for bacteria sources in the headwaters of a
stream to move downstream throughout the entire stream and into other water bodies like the
Palouse River. Therefore, it is critical that all sources of bacteria be reduced and maintained
within state standards to ensure the contact recreational beneficial use is protected throughout
the Palouse River Subbasin.

The bacteria load capacity for Deep Creek, Flannigan Creek, Gold Creek, Hatter Creek, and
Rock Creek is set at a level that fully supports the recreational beneficial use. Seasonal
variations, background levels, and a 10% margin of safety to account for any uncertainty
were calculated within the load capacity. Each §303(d)-listed stream has a different seasonal
variation of when bacteria exceedances occurred. Tables H through L display these
exceedance occurrences. Since harmful bacteria has a relatively short lifespan, it made sense
to specify the month for load reductions. Bacteria, unlike sediment, does not stay in a stream
network for weeks, months, or years; it stays within a stream network for about a day and
then dies.
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Table H. Bacteria nonpoint sources load allocations for Deep Creek.

Current Load

Load Allocation

Load Reduction

Source | Month (E.coli organisms/day) | (E.coli organisms/day) MOS (10%) (E.coli organisms/day)

Unknown | 5o 2.99 x 10" 1.01 x 10" 1.98 x 10%° 2.18 x 10"
(PR5)

unknown |- pyec 3.26 x 10" 7.83x 10" 2.48 x 10" 2.73x 10"
(PR6)

unknown | peg 3.95 x 10" 2.32x 10" 1.63x 10" 1.79 x 10%
(PR5)

unknown | peg 3.49 x 10" 3.24x 10" 2.5x10° 2.75x 10"
(PR6)

Unknown | pay 153 x 10" 1.01x 10" 5.2 x 10" 5.72 x 10"
(PR5)

unknown | oy 8.49 x 10" 7.08 x 10" 1.41x 10" 155 x 10"
(PR5)

unknown |1y 2.15x 10" 2.03x 10" 1.2x10° 1.32x10%
(PR6)

U?Isg%vn June 3.64 x 10" 1.75x 10" 1.89 x 10° 2.08 x 10"
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Table I. Bacteria nonpoint sources load allocations for Flannigan Creek.

Current Load

Load Allocation

Load Reduction

Source | Month (E.coli organisms/day) | (E.coli organisms/day) MOS (10%) (E.coli organisms/day)
U(réké'fé;” Mar 6.65 x 10" 6.28 x 10" 3.7 x 10° 4,07 x 10"
U(r;ké‘fg” May 5.81x 10" 1.39x 10" 4.42 x 10" 4.86 x 10™
U(';kgf;‘;” May 4.16 x 10" 1.50 x 10" 2.66 x 10" 2.93 x 10"
U(r;’kgf;\;n Jun 3.35x 10" 2.79x 10% 5.6 x 10° 6.16 x 10°
U(r;’kgf;\;n Jul 8.83 x 10" 2.12x10% 6.71 x 10° 7.38 x 10"
U(r;kgf;\;n Jul 1.27 x 10" 1.09 x 10*° 1.8x 10° 1.98 x 10°
U(r;kgf;\;n Jul 2.09 x 10" 5.02 x 10° 1.59 x 10° 1.75 x 10%°
U(gké‘f;‘;” Aug 2.44 x 10° 2.34 x 10° 1.00 x 107 1.10 x 10°
U(rILkFrzT;\;n Sep 8.17 x 10° 4.71 x 10° 3.46 x 10° 3.81 x 10°
U(rILkFrzT;\;n Sep 1.04 x 10" 2.51 x 10° 7.89 x 10° 8.68 x 10°
U(gkg%n Oct 8.94 x 10° 5.99 x 10° 2.95 x 10° 3.25 x 10°

Table J. Bacteria nonpoint sources load allocations for Gold Creek.

Current Load

Load Allocation

Load Reduction

; .

Source | Month (E.coli organisms/day) | (E.coli organisms/day) MOS (10%) OrgaﬁiEsﬁqosh/day)

unknown |, 118 x 10" 2.82x 10" 8.98 x 10° 9.88 x 10%°
(PR9)

Unknown | n 1.34 x 10" 1.19 x 10™ 1.5 x 10° 1.65x 10
(PRY)

Unknown | 5 g 2.59 x 10° 1.35 x 10° 1.24 x 10° 1.36 x 10°
(PR8)

Unknown | go 1.96 x 10%° 4.71 x 10° 1.49 x 10° 1.64 x 10
(PRY)

Unknown 9 9 6 7
(PRS) Oct 3.80x 10 3.78x 10 2.0x10 2.20x 10
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Table K. Bacteria nonpoint sources load allocations for Hatter Creek.

Source | Month Cgrrent .Load Load Allocation | \1~g (10%) Load (Féi%hmtion
(E.coli organisms/day) | (E.coli organisms/day) organisms/day)

U(rékF?fZ;” Dec 4.54 x 10" 3.79 x 10" 7.50 x 10° 8.25 x 10°
U(rékgfg” Mar 3.72 x 10" 8.93 x 10" 2.83 x 10" 3.11 x 10"
U(gkgf::\;n Mar 3.29 x 10" 7.89 x 10" 2.5x 10" 2.75 x 10*
U(g"é‘f;‘;” May 1.00 x 10* 5.25 x 10™ 4.75 x 10" 5.23 x 10"
U(gké‘f;‘;” Jun 1.19 x 10" 9.96 x 10*° 1.94 x 10° 2.13x 10"
U(??f%” Jul 2.21x10% 1.96 x 10*° 2.5x 10° 2.75x 10"
U(??f%” Jul 5.59 x 10" 3.28x 10" 2.31x 10° 2.54 x 10"
U(??f%” Jul 1.45 x 10%° 8.35 x 10° 6.15x 10° 6.77 x 10°
U(gkgfé\;n Jul 2.43x10% 2.03 x 10" 4.0 x 10° 4.4 x 10°
U@ké‘fg" Aug 1.53 x 10° 1.21x 10° 3.2x10 3.52x 10°

Table L. Bacteria nonpoint sources load allocations for Rock Creek.
Source | Month (E.(c:olljirzfgr:nitr?wsaliay) (Ilg.g(?HdoglzligigriS/ng) |(\il(§3A)S) (IE_.SS |d oi]igigrig/g:y)
U(gkgﬂ\;n Dec 8.91x 10" 8.41x 10" 5.0 x 10° 5.5 x 10°
U(gkgf;\;n Mar 8.29 x 10* 8.24 x 10" 5.0 x 10’ 5.5 x 10°
Nutrients

Nutrient TMDLs were developed for the lower section of Hatter Creek watershed and the
entire Flannigan Creek watershed. The nutrient target is based on the state’s numeric
standard for dissolved oxygen (DO), which requires DO levels to be greater than 6.0 mg/L at
all times, and a narrative target, which requires that surface waters shall be free from excess
nutrients that can cause visible slime growths or other nuisance aquatic growths impairing
designated beneficial uses. The data supporting the nutrient TMDLSs show a consecutive
period of elevated total phosphorus levels and low DO levels during the growing season.
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The load capacity is defined as the amount of pollutant a water body can receive without
violating water quality standards. The load capacity for Flannigan Creek and Hatter Creek is
set at a level that fully supports beneficial uses. Seasonal variation, a background amount
(BK), a margin of safety (MS), and a load allocation (LA), were all considered to determine
the load capacity (LC),which is represented in the following equation:

LC=MS+BK+LA.

Nutrient data was collected between 2001 and 2002 within four reference watersheds with
similar geologies, land-uses, and very minimal anthropogenic (human-caused) impacts. The
yearly TP average of these watersheds ranged from 0.0314 to 0.0398 mg/L, with a combined
average of 0.035. This is the background value that was used in the TMDL loading
calculation.

A load allocation (LA) of 0.070 mg/L (nearly double the background amount) was
established for these TMDLs. A margin of safety of 0.05 mg/L was applied to the equation
to arrive at the 0.10 mg/L TP as a load capacity for nutrient TMDLSs in the Palouse River
Tributaries Subbasin. In addition to the TP target, the DO readings within Flannigan Creek
and the lower portion of Hatter Creek will need to stay above 6.0 mg/L. These nutrient
TMDLs only apply during the growing season, May-October, of each year. Typically, this is
the critical time period when low DO levels are present because of excess nutrients and low
stream flows. Best Management Practices should be applied on the landscape throughout the
year as to ensure that excessive nutrients do not get into a stream and to ensure that the goals
of these nutrient TMDLSs are achieved. It should be noted low summer flows contributed in
some manner to the low DO readings collected in this report.

For Flannigan Creek, the mass per unit volumes for the current load, load capacity, and load
reduction amounts were calculated based on the discharge data averaged over a period of one
month. Load reductions are required during the months of June and July at both sites,
followed by a load reduction for the lower site only in the month of August. These load
reductions are shown in Table M. For Hatter Creek, the mass per unit volumes for the
current load, load capacity, and load reduction amounts were calculated based on the
discharge data for each exceedance averaged over a period of one month. The load
reductions in Hatter Creek will be required during August 15" through September 15" of
each year. This load reduction for the lower portion of Hatter Creek is shown in Table N.
Load allocations were assigned calculated to Flannigan Creek and the lower portion of Hatter
Creek. The load allocation is the load capacity minus the natural background. A value was
calculated for each §303(d)-listed water body and is displayed in Table M.
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Table M. Nutrient nonpoint source load analysis for Palouse River Subbasin.

Source Month | Pollutant Existing Load Load Load
(Creek) Load Capacity | Allocation | Reduction
Flannigan 6/1- Total 1.883 1.487 1.368 0.396
(PR-16) 6/30 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan 6/1- Total 2.397 2.122 1.655 0.275
(PR-17) 6/30 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan 7/1- Total 0.501 0.418 0.355 0.083
(PR-16) 7/31 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan 7/1- Total 0.743 0.474 0.578 0.269
(PR-17) 7/31 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
Flannigan 8/1- Total 0.087 0.083 0.083 0.004
(PR-16) 8/31 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
Hatter 8/15- Total 0.061 0.051 0.051 0.011
(PR-12) 9/15 Phosphorus Ibs/day Ibs/day Ibs/day Ibs/day
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Summary

Table N displays the proposed outcomes for all six listed water bodies. It includes

January 2005

recommended changes to the 8303(d) list. All recommendations are based on the most
current and accurate data and data analysis available to DEQ.

Table N. Summary of assessment outcomes.

Segment TMDL(s) Recommended
(C%eek) Assessment Units Pollutant Completed Changes to Justification
P 303(d) List
Bi ID1706108CL027a_02 | Sed!, Temp?, Ves. Tem Remove Sed; Data
9 ID1706108CLO27b_02 | Nuf’, Bact' P Nut, Bact
ID1706108CL032a_02 Data /
Dee ID1706108CL032a_03 Sed, Temp, Yes-Sed, Remove Nut Intermittent
P ID1706108CL032b_02 Nut, Bact Temp, Bact Stream
ID1706108CL032b_03
ID1706108CL011a 02
— Yes-Sed
. ID1706108CL0O11a_03 Sed, Temp, '
Flannigan | |11706108CL011b_02 |  Nut, Bact Temf\’l'u ?a"t’ None Data
ID1706108CL011b 03
ID1706108CL029 02
ID1706108CL029 03
Gold ID1706108CL0O30_02 Sﬁﬂi T;;(‘:f' TZ;S'SSZ& Remove Nut Data
ID1706108CL031a_02 ' P
ID1706108CL031b_02
Sed, Temp, Yes-Sed,
Hatter-upper | ID1706108CL015a_02 Nut, Bact Temp, Bact Remove Nut Data
Hatter-lower ID1706108CL015b 02 Sed, Temp, T\e(r(ra]S-SBeg(,:t Remove Nut from Data
ID1706108CL015b 03 Nut, Bact IF\)lut ' (upper %2)
ID1706108CL012_03
ID1706108CL013a_02 Data /
Rock ID1706108CL013b_03 Sﬁﬂi o, Yeéifd’ Remoye TemP. | intermittent
ID1706108CL014a_02 ’ Stream

ID1706108CL014b_02

! Sed = Sediment

% Temp = Temperature

% Nut = Nutrients
* Bact = Bacteria
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Public Input and Meetings

A public meeting was held in June 2003 to solicit citizen participation. A news release,
advertisements in three local newspapers, a radio public service announcement, and an
advertisement on the DEQ Web site were all coordinated for the June meeting. The Palouse
River Tributaries Watershed Advisory Group (WAG) was formed in October of 2003 with
fifteen representatives compiling the land-uses within the Palouse area. Meetings were held
in July 2003, September 2003, April 2004, June 2004, August 2004, and October 2004.
Several other individuals are participating with the group even though they are not official
WAG members. Membership on the WAG includes citizens at large, ranch owners, farmers,
environmental interests, landowners in the basin, Potlatch Corporation, Bennett Lumber, and
several local, state, and federal government representatives. The WAG has reviewed two
different draft versions of this document. The WAG submitted informal comments to DEQ),
which were incorporated in the final document. This informal comment process gave the
WAG members an opportunity to add significant input to the document. The WAG’s
involvement with the TMDL process and development of this document has been
instrumental, and they should be commended for their efforts. A public meeting was held in
the town of Potlatch on November 15, 2004, (during the 30-day formal comment period) as
part of the Clearwater Basin Advisory Group’s November meeting. A meeting was held in
December 2004 with the Palouse River Tributaries WAG to focus on how to begin
implementation of the TMDL. The WAG continues to make progress as a meeting is
scheduled for January 2005 and most probably future meetings in order to complete the
implementation for this TMDL. The WAG should be commended on their efforts and
significant amount of time that they have invested in the Palouse River Tributaries TMDL
process.
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1. Subbasin Assessment — Watershed Characterization

The federal Clean Water Act (CWA) requires that states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. States and tribes, pursuant
to Section 303 of the CWA, are to adopt water quality standards necessary to protect fish,
shellfish, and wildlife while providing for recreation in and on the nation’s waters whenever
possible. Section 303(d) of the CWA establishes requirements for states and tribes to identify
and prioritize water bodies that are water quality limited (i.e., water bodies that do not meet
water quality standards). States and tribes must periodically publish a priority list (a “
8303(d) list”) of impaired waters. Currently, this list must be published every two years. For
waters identified on this list, states and tribes must develop a total maximum daily load
(TMDL) for the pollutants, set at a level to achieve water quality standards. (In common
language, a TMDL also refers to the written document that contains the statement of loads
and supporting analysis, often incorporating TMDLs for several water bodies and/or
pollutants within a given watershed.)

This document addresses the water bodies in the Palouse River Subbasin that have been
placed on Idaho’s §303(d) list.

The overall purpose of this subbasin assessment (SBA) and TMDL is to characterize and
document pollutant loads within the Palouse River Subbasin. The first portion of this
document, the SBA, is partitioned into four major sections: watershed characterization, water
quality concerns and status, pollutant source inventory, and a summary of past and present
pollution control efforts (Sections 1 — 4). This information will then be used to develop a
TMDL for each pollutant of concern for the Palouse River Subbasin (Section 5).

1.1 Introduction

In 1972, Congress passed the Federal Water Pollution Control Act, more commonly called
the Clean Water Act. The goal of this act was to “restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters” (Water Environment Federation
1987, p. 9). The act and the programs it has generated have changed over the years, as
experience and perceptions of water quality have changed.

The CWA has been amended 15 times, most significantly in 1977, 1981, and 1987. One of
the goals of the 1977 amendment was protecting and managing waters to insure “swimmable
and fishable” conditions. This goal, along with a 1972 goal to restore and maintain chemical,
physical, and biological integrity, relates water quality with more than just chemistry.

Background

The federal government, through the U.S. Environmental Protection Agency (EPA), assumed
the dominant role in defining and directing water pollution control programs across the
country. The Department of Environmental Quality (DEQ) implements the CWA in Idaho,
while the EPA oversees Idaho and certifies the fulfillment of CWA requirements and
responsibilities.



Palouse River Subbasin Assessment and TMDL January 2005

Section 303 of the CWA requires DEQ to adopt water quality standards and to review those
standards every three years (EPA must approve Idaho’s water quality standards).
Additionally, DEQ must monitor waters to identify those not meeting water quality
standards. For those waters not meeting standards, DEQ must establish a TMDL for each
pollutant impairing the waters. Further, the agency must set appropriate controls to restore
water quality and allow the water bodies to meet their designated uses.

These requirements result in a list of impaired waters, called the “8303(d) list.” This list
describes water bodies not meeting water quality standards. Waters identified on this list
require further analysis. A SBA and TMDL provide a summary of the water quality status
and allowable TMDL for water bodies on the §303(d) list. The Palouse River Tributaries
Subbasin Assessment and TMDL provides this summary for the currently listed waters in the
Palouse River Subbasin.

The SBA section of this report (Sections 1 — 4) includes an evaluation and summary of the
current water quality status, pollutant sources, and control actions in the Palouse River
Subbasin to date. While this assessment is not a requirement of the TMDL, DEQ performs
the assessment to ensure impairment listings are up to date and accurate. The TMDL is a plan
to improve water quality by limiting pollutant loads. Specifically, a TMDL is an estimation
of the maximum pollutant amount that can be present in a water body and still allow that
water body to meet water quality standards (Water quality planning and management, 40
CFR 130). Consequently, a TMDL is water body- and pollutant-specific. The TMDL also
allocates allowable discharges of individual pollutants among the various sources discharging
the pollutant.

Some conditions that impair water quality do not receive TMDLs. The EPA does consider
certain unnatural conditions, such as flow alteration, human-caused lack of flow, or habitat
alteration, that are not the result of the discharge of a specific pollutants as “pollution.”
However, TMDLSs are not required for water bodies impaired by pollution, but not by
specific pollutants. A TMDL is only required when a pollutant can be identified and in some
way quantified.

Idaho’s Role

Idaho adopts water quality standards to protect public health and welfare, enhance the quality
of water, and protect biological integrity. A water quality standard defines the goals of a
water body by designating the use or uses for the water, setting criteria necessary to protect
those uses, and preventing degradation of water quality through antidegradation provisions.

The state may assign or designate beneficial uses for particular Idaho water bodies to
support. These beneficial uses are identified in the Idaho water quality standards and include
the following:

e Agquatic life support—cold water, seasonal cold water, warm water, salmonid
spawning, modified
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Contact recreation—primary (swimming), secondary (boating)
Water supply—domestic, agricultural, industrial

Wildlife habitats

Aesthetics

The Idaho legislature designates uses for water bodies. Industrial water supply, wildlife
habitats, and aesthetics are designated beneficial uses for all water bodies in the state. If a
water body is unclassified, then cold water aquatic life and primary contact recreation are
used as additional default designated uses when water bodies are assessed.

A SBA entails analyzing and integrating multiple types of water body data, such as
biological, physical/chemical, and landscape data to address several objectives:

e Determine the degree of designated beneficial use support of the water body (i.e.,
attaining or not attaining water quality standards).

e Determine the degree of achievement of biological integrity.

e Compile descriptive information about the water body, particularly the identity and
location of pollutant sources.

e Determine the causes and extent of the impairment when water bodies are not
attaining water quality standards.

1.2 Physical and Biological Characteristics

In this section, the physical, biological, and cultural characteristics of the Palouse River
Subbasin will be characterized and described. The data presented in this characterization is
pertinent to issues affecting water quality in the basin and in each §303(d)-listed
subwatershed. Map 1-1 shows the general geographical location of the Palouse River
Subbasin and the location of the §303(d) water bodies. The headwaters of the Palouse River
originate in the Hoodoo Mountains of the St. Joe National Forest. The Palouse River and
most of its tributaries originate in forested, mountainous terrain and flow downstream into
the lower gradient rolling hill terrain of the Palouse, which is dominated by agriculture. The
Palouse River flows into the State of Washington about six miles west of the town of
Potlatch. Bordering the Palouse River Subbasin on the north and to the northeast is the St.
Maries River drainage; to the east and southeast is the Potlatch River drainage; and to the
south is the South Fork Palouse River drainage. The Palouse River Subbasin is
approximately 407.25 square miles (260,641 acres) and is located primarily in Latah County.
There are no anadromous fish in the Palouse River as Palouse River Falls, located in the
State of Washington, blocks fish migration.

Climate

North Central Idaho is dominated by maritime air masses and prevailing westerly winds.
During the fall, winter, and spring months, cyclonic storms move towards the east and
produce low-intensity, long-duration precipitation, which accounts for most of the annual
precipitation. Prolonged gentle rains and deep snow accumulations at higher elevations with
fog, cloudiness, and high humidity characterize the basin in the fall, winter, and spring
months. Winter temperatures are often 15° F to 25° F warmer than the continental locations
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of the same latitude. A seasonal snow pack generally covers elevations above 4,000 feet from
December to May. The climate during the summer months is influenced by high-pressure
stationary systems. These systems sometimes produce high-intensity electrical storms, which
cause frequent wildfires, especially during exceptionally hot and dry summers. Precipitation
isohyetals (bands) for the Palouse River Subbasin are shown on Map 1-2.
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Map 1-1. General Location
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Climatic data was collected for this report from a total of five locations and is summarized in
Table 1-1. In general, as elevation increases, so does the amount of precipitation, with
portions of that in snowfall. There is also a considerable temperature difference based on
elevation. For example, the City of Moscow (elevation 2,660 ft) averages over 25 days per
year where the temperature exceeds 90° F, while Moscow Mountain (elevation 4,700 ft)
averages 3 days per year where temperatures exceed 90° F. In the summer months, the
average temperatures are about 10-15° F warmer at the lower elevations than at the summit
and butte locations. Hot summer temperatures are common at the middle to lower elevations
in the Palouse River Subbasin and are the major factor influencing water temperatures. Air
temperatures at the middle to lower elevations will exceed 90° F anywhere from 20% to 70%
of the time in the July and August. This fact should be considered when measuring thermal
heat loads to the water bodies. Table B-1(Appendix B) displays the average monthly means,
maximums, and minimums for temperatures, as well as the average monthly precipitation for
each station.

Table 1-1. Summary of climate data.

. : Mean Mean Annual | # of Days
Station Eleva- Period of o o
Type : Annual Precipitation > 90 °F
Name tion (ft) Record o .
Temp (°F) (inches) per year
Moscow, U of | | ISCS? 2660 1/1/71-12/31/00 47.3 27.4 254
Pullman, WA WRCS? 2550 1/1/71-12/31/00 47.4 21.0 27.6
Potlatch, ID ISCS 2600 1/1/71-12/31/00 45.5 26.6 11.2
Moscow NRCS® | 4700 | 1/1/01-12/31/02 415 40.1 3.0
Mountain, ID
Sherwin, ID NRCS 3200 1/1/71-12/31/00 ND 42.2 ND

11SCS = Idaho State Climate Services
2 WRCS = Western Region Climate Center
¥ NRCS = Natural Resource Conservation Service

Hydrology

The Palouse River flows approximately 29 miles from its headwaters near the Hoodoo
Mountains to the Idaho/Washington state line. In the State of Washington, the Palouse River
flows approximately another 110 miles before reaching the Columbia River. The United
States Geological Service has kept a gauge on the Palouse River located two miles west of
the town of Potlatch. The period of record is from October 1914 through September 1919,
and from December 1966 through the current year. The median daily stream flow based on
39 years of record from this gage is displayed in Figure 1-1.

The streams in the basin have a pattern of low flows during the late summer and early fall
months and high flows in the spring and early summer months. The peak discharge is
typically in late March, April, or early May. A peak discharge of 14,600 cubic feet per
second (cfs) was recorded on the Palouse River on February 9, 1996, while a minimum flow
of 0.09 cfs was recorded on September 24, 1973. Several of §303(d)-listed streams in the
Palouse River Subbasin are intermittent from their source to the mouth; some 8§303(d)-listed
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streams begin as perennial streams and then become intermittent; others completely perennial
streams.

In general, the hydrology of the streams in the upper Palouse River Subbasin are controlled
by snowmelt and ground water while the hydrology of the streams running through
agricultural land in the lower Palouse River Subbasin are controlled by snowmelt and
precipitation events. Over the past century it is likely that the hydrology of the Palouse River
has changed due to changes in land use. For example, Deep Creek, once named for its deep
perennial pools, is now classified as an intermittent stream. Historical information classifies
Deep Creek as a perennial stream. A USGS quad map dated 1955 displays Deep Creek as a
perennial stream while the current USGS quad map displays Deep Creek as intermittent.
Many intermittent streams in the Palouse are probably similar. The most current USGS Quad
maps classify Deep and Rock Creeks as intermittent streams, and Big, Flannigan, Gold and
Hatter Creeks as perennial streams.

The data collected for this TMDL about the §303(d)-listed streams correspond to USGS
information regarding stream classification. Flow data for each §303(d)-listed stream from
November 2001 through November 2002 are displayed below in Figures 1-2 through 1-7.
The peak discharges for each stream are not measured values. They are discharge estimates.

When the discharge becomes very large, it becomes physically impossible to enter the
streams for a measurement. It is also interesting to note that Rock and Deep Creeks went
completely dry in the summer of 2002, while Big Creek, Flannigan Creek, Gold Creek and
Hatter Creek had some water flowing in them during the entire year.
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Topography, Geology and Soils

In the Palouse River Subbasin, elevations range from 2,453 ft at the state line to 5,334 ft on
Bald Mountain in the Hoodoo Mountain range. Most elevations are within 2,500 to 3,500
feet. The north slopes are of moderately to steeply rolling hills, while the south slopes are
more moderate. Map 1-3 displays the topographic relief of the Palouse River Subbasin.

The general surface geology is represented on Map 1-4. Several landforms compromise the
topography of the Palouse River Subbasin. Most the Palouse River Subbasin is covered by
rolling hills (Palouse Loess), which were created by wind deposition. The hills are anywhere
from 100- to 300-feet thick and form some of the most agriculturally productive soils in the
world. These rich, silty-loam soils are the main reason the Palouse area was settled and the
land converted from prairie grasslands into dryland agriculture.

The high elevations in the middle portions of the Palouse River Subbasin are weathered
granitic features like Moscow Mountain and Gold Hill. The highest elevations to the north
and east, like the Hoodoo Mountain range and Bald Mountain, are metasedimentary rocks of
the Belt Series. Basalt outcroppings appear underneath the Palouse Loess in the western
potions of the watershed. In the valley bottoms along the Palouse River and the main
tributaries, coarse textured alluvium sediment deposition is present.

The soils derived from metasedimentary rocks generally weather to finer textured soils with

varying amounts of course fragments. Granitics weather rapidly to grus, which are sandy and
excessively well-drained in composition. Basalt rock has a tendency to weather into large

12
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cobble-size material. The Palouse Loess erodes fine silt, which is relatively easily transported
into waterways. The fine silt from the Palouse Loess under cultivation practices is the largest
source of sediment in the streams of the Palouse River Subbasin.

Erosion

According to information collected by the USGS, it appears that sediment runoff into the
streams has decreased since the 1960s and 1970s. Suspended sediment levels in the Palouse
River in Hooper, Washington, show a decreasing trend as in Figure 1-8 (Ebbert and Roe,
1998). Other information from the USGS displays that the highest concentration of
suspended sediments occur during storm events. The same conclusion can be drawn from the
data that DEQ collected monitoring November 2001 through November 2002.

Another trend that was observed was the increase in suspended sediment amounts within the
stream where different land-use practices exist. Table 1-3 shows the differences in
suspended sediment and nephlometric turbidity unit (NTU) levels between agricultural lands
and forestlands based on the data collected for this report from November 2001 through
November 2002. In general sedimentation levels detected in the 303(d) listed streams
adjacent to agricultural lands are higher than those in the 303(d) listed streams adjacent to
forest lands.

Two exceptions to the observed sediment situation are Hatter Creek and Rock Creek, which
both have a limited amount of tilled agricultural land. The main agricultural crop within
these two watersheds is hay. Hatter Creek is also significantly impacted by a road paralleling
a majority of the main stem, which has significant erosion from cut and fill slopes, altering
the ratio between the forest lands and agricultural lands. The upper site in Rock Creek is
close to a culvert crossing, which is a significant sediment source as the downstream side of
the culvert is eroding into Rock Creek.

In general, a greater amount of sediment will reach stream channels when the soil surface is
disturbed. In the Palouse River Subbasin, the agricultural lands are generally more disturbed
than forestlands. This trend may be represented in the data that was collected for this report

as sediment was measured in the lower sections of the streams.
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Background erosion rates

Erosion in some areas of the Palouse River Subbasin is enormous and the Palouse has been
called one of the most erosive areas in the United States (Beus, 1990). The United States
Department of Agriculture (USDA) estimated that from 1939 through 1977, the average
annual rate of soil erosion in the Palouse was 14 tons/acre on cultivated cropland. Although
this process is the major contributor of sediment to the streams, this is not the amount that
reaches a water body, just the amount displaced from the slopes. In the 1930s and '40s, as
much as 100 tons of soil could be washed from an acre in one storm (Sorensen, 2002). Some
researchers believe that 40% of the soils have been lost to erosion (Pimentel and others,
1995). It takes 300 to 1,000 years to create one inch of topsoil, but the average loss on the
Palouse since the 1920’s is one inch per twelve years (Soule and Piper, 1992).

Another way to look at background soil erosion rates on agricultural lands is to run the
Revised Universal Soil Loss Equation (RUSLE) model using a vegetation community that
resembles natural vegetation. Table 1-2 displays background erosion rates that were
calculated by RUSLE. These values represent the amount of sediment delivered to a stream
and were used to determine the background ratio and the RUSLE supplemental sediment data
in Appendix D.

Table 1-2. Sediment background numbers

Watershed Size Si_ze2 Amount Amo_unzt Amount
(acres) (mile) (tons/acrelyr) | (tons/mile“/yr) (tonslyr)
Big 10300.72 16.09 0.11 72.96 1174.28
Deep 27315.56 42.68 0.09 58.05 2477.52
Flannigan 12246.82 19.14 0.12 79.55 1522.28
Gold 18069.78 28.23 0.11 71.17 2009.36
Hatter 16163.44 25.26 0.10 66.18 1671.30
Rock 5174.76 8.09 0.12 74.50 602.34
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Figure 1-8. Decreasing Annual Concentration of Suspended Sediment In
Palouse River Hooper Washington (USGS)
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Table 1-3. Suspended Sediment and NTU levels between different land uses-
agriculture and forestry.

Monitoring Site Creek Land Use S(?nlgn;sx SirSn;z/ﬂC/)e l’:'{;;]g 6I\1IVTeU4
Upper Big Forest 43 16 46.8 6.13
Lower Big Agriculture 423 320 25.8 10.57

Upper Deep Forest 245 140 1000 | 49.98
Lower Deep Agriculture 1431 1100 1000 53.49
Upper Flannigan Forest 906 620 368 30.43
Lower Flannigan Agriculture 1191 650 541 39.54
Upper Gold Forest 233 130 34.6 18.95
Lower Gold Agriculture 508 260 1000 55.62
Upper Hatter Forest 904 600 359 28.68
Lower Hatter Agriculture 714 270 178 23.85
Upper Rock Forest 874 610 759 44.16
Lower Rock Agriculture 1174 1000 450 32.8
Forest-averages totaled 3505 n.a. 29.72
Agriculture-averages totaled n.a. 5141 n.a. 35.98

1 SS max = Suspended sediment maximum value

2SS ave = Suspended sediment average value

® NTU max = nephlometric turbidity unit maximum value
* NTU ave = nephlometric turbidity unit average value

Vegetation

Historically, prairie grasslands, shrubs, and ponderosa forests dominated the Palouse River
Subbasin landscape. The prairie grasslands were composed of Idaho fescue, blue bunch
wheatgrass, and in the valley bottoms, camas root. Snowberry, serviceberry, wild rose,
willows, red-osier dogwood, alder, ponderosa pine, and Douglas Hawthorn grew in the
foothills. In a mosaic of age, structure, and successional classes, forested areas comprised
primarily grand fir, western red cedar, western white pine, larch, and Douglas fir.

Currently, six major vegetation categories are recognized in the Palouse Range (IDFG 2001).
These include cultivated fields, marshes, grasslands, brush lands, Ponderosa pine forests and
mountain forests. Species are influenced by soil type, aspect, moisture, elevation,
successional type, and disturbance through fire, agriculture, flooding, disease and insect
outbreaks, logging, and urbanization. Dominant forest vegetation includes western white
pine, larch, grand fir, Rocky Mountain Douglas Fir, Ponderosa pine, and lodgepole pine.
Shrub species include willows and Rocky Mountain maple. Grass species include ldaho
fescue, bluebunch, wheatgrass, and prairie junegrass.
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Vegetation of the Palouse River Subbasin has been significantly altered since 1900. Mining,
logging, farming, grazing, road-building, urbanization, disease, insects, and fire suppression
activities have changed the forest composition from being dominated by long-lived, shade-
intolerant species to forestlands dominated by short-lived, shade-tolerant species. White pine
blister rust and logging activities have largely eliminated western white pine stands.
Additionally, cultivated and non-cultivated dryland agriculture and grazing uses have
changed the composition of native grass species on the Palouse River Subbasin prairie.

Plant communities were strongly influenced by recurrent fire, which sustained the diversity
of habitats and species. This type of mosaic was before European settlement, and now this
unique plant community for the most part has disappeared. Remnant native riparian
bottomlands composed of native grasses and cedar groves exist in the upper Palouse River
Subbasin, but they occupy a very small portion of the landscape.

Fisheries

All native species are limited to non-game fish (IDFG 2001). Historical records indicate that
the only salmonid native to the Palouse River Subbasin was an isolated population of
Yellowstone cutthroat trout, as Palouse Falls was an effective barrier to redband trout
migration (IDFG 2001). In the last half-century, stream surveys conducted by the Clearwater
National Forest (CNF), Idaho Department of Fish and Game (IDFG), DEQ and others have
never documented cutthroat trout in the Palouse River Subbasin. However, a report from the
St. Joe National Forest (1938) documented cutthroat in the Palouse River and several
tributaries including Big Creek, Hatter Creek and Big Sand Creek. It appears that the species
has been eliminated from the Palouse River System due to the changes on the Palouse River
Subbasin over the last century. The IDFG considers the Palouse River Subbasin a low-
priority fisheries watershed because of no native salmonid species and no anadromous fish
exist in the drainage.

The following native fish may be found in the subbasin.

Common Name Taxonomic Nomenclature
Torrent sculpin (Cottus rhotheus)
Longnose dace (Rhinichthys cataractae)
Speckled dace (Rhinichthys osculus)
Redside Shiner (Richardsonius balteatus)
Largescale sucker (Catostomus macrocheilus)
Bridgelip sucker (Catostomus columbianus

The following species have been introduced in the subbasin.

Common Name Taxonomic Nomenclature
Brook trout (Salvelinus fontinalis)
Brown Trout (Salmo trutta)
Rainbow trout (Oncorhynchus mykiss)
Mottled sculpin (Cottus bairdi)
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Northern pike minnow (Ptychocheilus oregonensis)
Chiselmouth (Acrocheilus alutaceus)
Black crappie (Pomoxus nigromaculatus)
Largemouth bass (Micropterus salmoides)
Smallmouth bass (Micropterus dolomieui)
Pumpkinseed sunfish (Lepomis gibbosus)

Green sunfish (Lepomis cyanellus)

Brown bullhead catfish (Ictalurus nebulosus)

Brook Trout

Brook trout were first introduced into the Palouse River in 1936 (IDFG 2001). Subsequent
stocking occurred in Big Sand Creek, Little Sand Creek, and the East Fork of Meadow
Creek. Brook trout have established themselves in many tributaries as well as the mainstem
Palouse River where habitat conditions and water temperatures allow their persistence.

Brown Trout

Brown trout were introduced by IDFG from 1979-1986 in the Palouse River primarily near
Laird Park (IDFG 2001). Brown trout were introduced based on available habitat and water
conditions to provide a sport fishery. The last brown trout sampled through various fish
surveys was in 1992, in Hatter Creek. It is believed that stocking failed to establish a viable
population.

Rainbow Trout

The first stocking of rainbow trout occurred in 1950 in the Palouse River (IDFG 2001). The
size of rainbow trout stocked has been "catchable” size (8-12 inches) to provide trout
fisherman a chance to catch the species. Evidence supports natural reproduction is occurring,
as rainbow trout have been recently sampled in streams where stocking never occurred or is
no longer occurring. Stocking of rainbow has varied over the years depending on egg
availability.

1.3 Cultural Characteristics

The Palouse River Subbasin is a sparsely populated area with one major town, Moscow, and
several other small towns and communities, including Potlatch, Princeton, and Harvard.
Total population in Latah county is 34,935 (2000 census), which gives a density of 32.4
people per square mile. Agriculture, grazing, forestry, urban usages and recreational
activities dominate the land use of the basin. The Palouse River Subbasin is a popular
destination for outdoor recreation activities such as hunting, hiking, motorized recreation,
mountain biking, camping and fishing.
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History

Archeologists believe that the first humans moved into Idaho about 15,000 years ago.
Originally, they came from Asia across a broad plain when the oceans were several hundred
feet lower. American Indians have lived in the Palouse area for thousands of years. In the
1700s, they acquired horses, which grazed in the grassy areas of the Palouse. The Palouse
was a transitional area between the Nez Perce and Coeur d’Alene tribes. The Palouse has
always been important for the traditional uses of the American Indians.

The first known European people to enter the area were in the Lewis and Clark expedition in
1805. The expedition camped in the Weippe prairie and in Lewiston. Trappers arrived in the
Palouse area in the early 1800s. Gold was first discovered in 1860 in Idaho, which created
opportunities for other miners and settlers in the area. A few years later, gold was discovered
in the Hoodoo Mountains.

Latah County was established in its current place and size in May 14, 1888, with its county
seat at Moscow (Website Idaho State Homepage). The name Latah is Nez Perce and means
"the place of pine trees and pestle,"” because the Indians found stones here suitable for
pulverizing camas roots and shade under the pine trees in which to work (Website Idaho
State Homepage). Idaho officially became a state in 1890, and soon homesteaders began to
occupy lands in the Palouse.

Ranching/grazing, farming, logging, and mining were the main economic resources in the
area. Mining, logging, farming, grazing, and urbanization have had the greatest influence on
the landscape in the Palouse in past 150 years. The establishment of the University of Idaho
and Washington State University in the late 1880s as land grant colleges increased the
population in the Palouse.

Land Use

Today, farming, logging, grazing, and outdoor recreation are the primary land uses in this
basin. There are many recreational uses as it is a popular destination spot for all kinds of
outdoor activities. There are several grazing leases on public lands in the Palouse River
Subbasin. The main land use in the Palouse River Subbasin is agriculture, specifically the
cultivation of wheat, peas, barley, and hay. The various land uses are illustrated on Map 1-5.

Few patches of the Palouse today are covered by native vegetation. While agriculture is the
most economically important feature of today's Palouse, it has had a detrimental effect on the
landscape. Disturbance by farming has led to the loss of vast amounts of native plant habitat,
and the remaining habitat is badly fragmented into small isolated spots separated by acres of
cultivated fields (Cook and Hufford 2004). Most of the wetlands in the Palouse have been
eliminated. These wetlands retained water during the wet periods and released cool ground
water into the streams during the dry summer periods. Without these wetlands, rainfall and
snowmelt do not infiltrate into the ground; instead they flow rapidly as overland runoff into
surface waterways creating other problems such as gully, rill and instream erosion, flooding,
deeply incised channels, higher peak runoffs and low summer flows.
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The change in hydrology has changed the aquatic biota as well. Because of low summer
flows, reduced shade and loss of channel diversity, aquatic organisms such as fish and insects
have been removed or permanently altered. The only native salmonid, the cutthroat trout, has
been eliminated from the Palouse drainage. Because of the extensive farming in the Palouse
region, there are very few places where undisturbed native plant communities exist today.
Much of the native fauna have been removed or have relocated to isolated sections of the
subbasin, and some species are on the verge of extinction.

Agriculture

The Palouse prairie is one of most productive agricultural areas in the world due to the fertile
soils and winter and spring rainfall. In the 1860s, the first European settlers used the Palouse
hills as pastures but soon discovered the soil’s fertility and planted grain on the dry meadows
and lower-side slopes. The opening of the railroad in the Palouse just after the turn of the
twentieth century had a major impact on the Palouse as agricultural goods, equipment, and
supplies were easily transported into the area. Wheat and other cereals were planted and
adapted well to the hillsides and climate of the Palouse (Black et al. 1998). These crops were
shipped to other markets. Horse and mule teams worked the land in the early 1900s.
Machinery soon began to change farming, and by 1930, 90% of the Palouse wheat was
harvested using combines (Black et al. 1998). Fertilizers were introduced after World War |1
and increased crop production 200%-400% (Black et al. 1998). During this time frame
federal agricultural programs encouraged farmers to drain seasonal wet areas. In less than
100 years small family farms have mostly disappeared as technology has allowed farmers to
cultivate more acres of land more efficiently.

In the last few decades some highly erodible lands have been removed from crop production
under the Federal Conservation Reserve Program (CRP) In Latah county about 54 square
miles (34, 600 acres) have been placed in CRP land (Black et al. 1998.). Additionally six
square miles (3852 acres) have been included into the Idaho Fish and Game Department’s
Habitat Improvement Program. This program converts cropland to ponds and native
plantings (Black et al. 1998). Wheat, barley, peas, and lentils from this area are exported all
over the globe.

Forestry

Originally, logging began in the 1880s to clear land and provide wood for homes. However,
it was soon recognized that logging could also provide a good source of income. The major
logging boom began in 1905 with the creation the Potlatch mill and the town of Potlatch. The
mill remained in existence until 1980, with the most productive decades being the 1960s and
1970s (Table 1-4). Due to this reduction in logging, the town of Potlatch is much smaller
today and more a farming community than a mill town. Although greatly reduced, logging is
still important to the economies of the Palouse. Bennett Lumber Products Inc. and Potlatch
Corporation Inc. still manage several thousand acres in the Palouse primarily for silverculture
activities. The CNF and the Idaho Department of Lands (IDL) also manage thousands of
acres in the Palouse for silverculture and recreational activities.
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Map 1-5. Land use in the Palouse River Subbasin.
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Map 1-6. Road Density in the Palouse River Subbasin.
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Table 1-4. Timber harvest by decade in millions of board feet from CNF land.

Decade Millions of Board Feet Harvested
1930s 40
1940s 51
1950s 173
1960s 726
1970s 694
1980s 318
1990s 228

Recreation

Recreational activities include fishing, hunting, camping, snowmobiling, cross country
skiing, four-wheeling, canoeing, swimming, mountain biking, berry picking, mushroom
hunting, wildlife and scenery viewing, trapping, motorcycling, hiking, photography, and
sight-seeing historical areas of interest. Camping, fishing, and off-road vehicle usage are
probably the most popular recreational activities in the area. These activities provide
economic support to Moscow, Potlatch, and the surrounding communities of Troy, Deary,
and St. Maries. The CNF maintains several campgrounds and many other unofficial
campgrounds. Other unofficial campsites are located on IDL, Bennett Lumber, and Potlatch
Corporation lands.

Livestock and Grazing

Small fenced pastures are prevalent in all of the 8303(d) watersheds, although Flannigan
Creek, Hatter Creek, and Deep Creek have the most pasture activity. Some of these fields
receive heavy use, especially when the livestock are allowed to graze an area until there is no
vegetation left. In addition several animal feeding operations (AFOs) exist. These AFOs are
used primarily for winter feeing and calving of livestock that graze in other areas during the
rest of the season.

Within some of these pastures are perennial or intermittent streams. In these locations,
negative impacts to water quality can directly occur when livestock come to the water or the
riparian areas to drink or stay cool. Impacts include destruction or removal of riparian
vegetation, increased sedimentation levels to the streams, and fecal material deposition in or
near waterways. Pastures not located within stream riparian areas can impact water quality as
well; rain and snowmelt run-off can transport material from a pasture to a stream channel
through empheral drainages.

IDL, Potlatch Corporation, and the Clearwater National Forest have a cooperative agreement
regarding grazing allotments on their lands. Information from IDL shows that open-range
grazing of cattle does occur in portions of the Palouse River Subbasin. Like fenced pastures,
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impacts from open grazing include destruction or removal of riparian vegetation, increased
sedimentation levels to the streams, and fecal material deposition in or near waterways.

An Animal Unit Month (AUM) is the unit of measurement for cattle in these allotments. An
AUM equals the amount of forage necessary to feed one cow and her calf for one month. The
following allotments are located within the Palouse River Subbasin:

1) Sec 16, T42N, R3W, 29 AUM  (Big Creek Watershed)
2) Sec 24, T41N, R5W, 110 AUM  (Flannigan Creek Watershed)

Because fencing is limited on open-range grazing lands, cattle can move from one area to
another, roaming from watershed to watershed. The above leases are required to have full-
time livestock herders, and salt and minerals placement within 600 feet from major streams is
prohibited. The ideal is that herders and salt and mineral placement encourages cattle to
spend less time in the riparian areas.

Mining

Historically, mining played a major role in shaping the economy and changing the landscape
in the subbasin. Many features on the landscape were named after mining, such as Gold
Creek, Gold Hill, and Mica Mountain. Mining began back in the 1860s and continued
through 1912 (CNF 1988). During the great depression, miners tried their luck again in the
Palouse Drainage. Gold Creek, Crane Creek and other non-8303(d)-listed streams and their
tributaries were placer-mined by hand, dredges, and other large machinery. In 1940, a large
mining company began a massive river dredging operation on the North Fork Palouse and
Palouse Rivers. The operation only lasted a few years, but the effects from that operation can
still be seen today, especially on the lower miles of the North Fork Palouse River.

Today, there is a very limited amount of mining activity in the Palouse River Subbasin.
Historically, in Latah County at least, nine mining districts were created, although none are
active today. Current recreational dredge mining may occur in limited areas in the subbasin,
but the impacts to water quality appear to be minimal. Currently, there are no permitted
mining activities in the subbasin. There are several quarries within the Palouse River
Subbasin that are actively mined for gravel, however.

Transportation

All of the 8303(d) streams are affected to some degree by roads. Map 1-6 is a map of the
road density in the Palouse River Subbasin.

In the late 1800s and early 1900s, railroads were the primary transportation system in the
area, bringing people and supplies into Idaho. Supplies were brought in and out of the
Palouse to support the agriculture, timber, and mining industries. Today, highways, barges,
and airfreight have replaced the railways for transporting supplies in the Palouse. Old grades
and tresses remain in some areas in the Palouse River Subbasin. Some of these abandoned
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railroad lines have massive fill slopes, which have the potential for large mass failures and
should be removed if possible.

Land Ownership, Cultural Features and Population

The Palouse River Subbasin is under three primary landowner types: federal lands, state
lands, and private lands. Major land owners include the state of Idaho, CNF, Potlatch
Corporation, and Bennett Lumber Products. Table 1-5 displays approximate land ownership
percentages and Map 1-7 shows the locations in the drainage. Most of the basin is either
dryland agriculture or managed for timber production.

Population in Latah County is 34,935 (2000 census); however, most of the county’s
population live within the town of Moscow, which has a population of 21,291 people (2000
census). Population in the subbasin continues to grow, and many of the agricultural lands are
being parceled into lots for homes. Agriculture continues to be the main source of income
while the timber industry has decreased over the past few decades. The University of Idaho,
Bennett Lumber Products, Wal-mart, Gritman Medical Center, and the public school districts
are the major employers in Latah County. Population trends for Latah County and the cities
of Moscow and Potlatch are displayed in Table 1-6.

Table 1-5. Land ownership of the Palouse River Subbasin.

Ownership Percentage

Private land ownership- non industry 52.1%
National Forest Lands (USFS) 20.0%
Potlatch Corporation 14.8%
Bennett Lumber Products Inc. 6.8%
State of Idaho (IDL) 2.7%
University of Idaho 2.4%
Forest Capital Partners 1.2%

City of Troy <0.1%

Nature Conservancy <0.1%

Water <0.1%
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Table 1-6. Population trends.

City/County 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Moscow ND ND 2484 3670 3956 4476 6014 10,593 | 11,183 | 14,146 | 16,513 | 18,398 | 21,291
Potlatch ND ND ND 2055 ND ND ND 819 880 871 819 790 791
Lewiston 739 849 2425 6043 6574 9403 10,548 | 12,985 | 12,691 | 26,068 | 27,986 | 28,082 | 30,904

Latah County ND 9173 13,451 | 18,818 | 18,092 | 17,798 | 18,804 | 20,971 | 21,170 | 24,898 | 28,749 | 30,617 | 34,935
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Map 1-7. Land Ownership
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Economy

Today, the economy of the Palouse is dominated by agriculture and two universities: the
University of Idaho and Washington State University. Historically, the economy of the basin
was first dominated by mining activities. As miners and other settlers arrived in the area, they
took advantage of the grasslands for grazing livestock. The soil proved to be very fertile as
wheat, barley, peas and other dryland crops flourished. Several mills were also built, and the
town of Potlatch was established by Potlatch Corporation in 1905. Some logs were
transported down the Palouse River to mills, while others were hauled by horse to the mills.
In the 1880s, the railroads had reached the Palouse, allowing for wheat, barley, oats, straw,
peas, timber, and fruit to be transported to other markets.

In addition the agriculture and the universities, forestry, livestock, grazing, construction, and
recreation are other major economic factors in the Palouse River Subbasin. All of these
affect water quality to some degree. Although the amount of timber removal on U.S. Forest
Service (USFS) lands has decreased significantly, state and private lands have been able to
maintain a modest harvest to keep some of the local mills in business. Some mills have been
able to cut back or make adjustments while others were no longer able to make a profit and
have closed as a result. The surrounding landscape provides good fishing, hunting ,and other
outdoor recreation opportunities that help the local economy to a lesser degree than
agriculture, forestry, and construction. Agriculture is and will continue to be the dominant
economic driving force in the Palouse. Preventing the rich, fertile soil of the Palouse from
eroding is the major theme for this document. This theme, not only improves and maintains
high water quality, but it also is the economic life force of the Palouse.
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2. Subbasin Assessment — Water Quality Concerns and
Status

This section describes the water quality concerns and status of the 303(d)-listed water bodies
in the Palouse River Subbasin. Included in the discussion are the following:

e A description of the 303(d)-listed water bodies and the justification for their 303(d)
listing.

e An overview of the water quality data used in the subbasin assessment to analyze and
compare the different listed water bodies. The data presented illustrate which 303(d)-
listed water bodies are truly impaired and require a TMDL to improve water quality, and
which water bodies are not in need of a TMDL because beneficial uses are being met.

e Various characteristics of the 303(d) water bodies, such as are displayed in Tables 2-1
through 2-9, Figures 2-1 through 2-49, and Maps 2-1 through 2-6.

e Recommendations for each 303(d)-listed water body.

2.1 Water Quality Limited Assessment Units Occurring in the Subbasin

Within the Palouse River Subbasin (HUC #17060108) there are eight water bodies on the
1998 303(d) list. Two of these water bodies, Cow Creek and the South Fork Palouse River,
will be addressed in separate subbasin assessments and TMDLs. The remaining six water
bodies are addressed in this document.

Table 2-1 lists all the 303(d) water bodies and their boundaries, listing basis, pollutants,
segment IDs, and designated uses. All of these streams are listed because they were listed as
impaired in The 1992 Idaho Water Quality Status Report, Appendix D (DEQ 1992) as being
impaired. When these water bodies were placed on the original 303(d) list in 1994, there was
a very limited amount of data if any at all to support their listing. All of these water bodies
were placed on the 303(d) list because of “evaluated” information; meaning best professional
judgment was used at the time. Since then, sufficient data has been collected to properly
assess these water bodies.

In this report the West Fork of Rock Creek (WFRC) and Rock Creek are considered to be the
same watershed. On the 303(d) list, the WFRC is listed with the boundaries being the
headwaters to the Palouse River. This is not correct; technically, the WFRC joins with the
East Fork of Rock Creek (EFRC) to form Rock Creek, which flows into the Palouse River.
We looked at the entire Rock Creek watershed, from headwaters to the Palouse River, and in
this document it is referred to as Rock Creek, which is technically more correct.
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Table 2-1. 8303(d) segments in the Palouse River Subbasin.
l . .
Water body Assessment Units 1998 §30?’.(d) Pollutants? L'St'.n%
Name Boundaries Basis
. ID1706108CL027a_02 4
Big Creek ID1706108CLO27b_02 HW" to Palouse R. Sed, Nut, Temp, Bac A
ID1706108CL032a_02
ID1706108CL032a_03
Deep Creek ID1706108CL032b_02 HW to Palouse R. Sed, Nut, Temp, Bac A B
ID1706108CL032b_03
ID1706108CL0O11a 02
Flannigan ID1706108CL0O11a_03
Creek ID1706108CLO11b_02 HW to Palouse R. Sed, Nut, Temp, Bac A
ID1706108CL011b_03
ID1706108CL029_02
ID1706108CL029_03 Waterhole Cr. to Palouse
Gold Creek ID1706108CL030_02 R. Sed, Nut, Temp, Bac A
ID1706108CL031a_02 '
ID1706108CL031b_02
ID1706108CL015a_02
Hatter Creek ID1706108CL015b_02 HW to Palouse R. Sed, Nut, Temp, Bac A
ID1706108CL015b_03
ID1706108CL012_03
Rock Creek ID1706108CL013b_03 Sed, Nut, Temp, Bac A

ID1706108CL014a_02
ID1706108CL014b_02

(West Fork Rock Creek)

! Refers to a list created in 1998 of water bodies in Idaho that did not fully support at least one beneficial use.

This list is required under section 303 subsection “d” of the Clean Water Act.
Sed = Sediment, Nut = Nutrients,

Temp = Temperature,

Bac = Bacteria

® Listing Basis A= Streams were on the 1992 305(b) report, B = Information submitted by the Columbia River
Intertribal Fish Commission
*HW = Headwaters

2.2 Applicable Water Quality Standards

This section covers the applicable water quality standards and water quality criteria for the
303(d)-listed segments in the Palouse River Subbasin. The determination of the existing and
designated beneficial uses is discussed in this section, and the results are displayed in Table
2-2. A description of the different kinds of beneficial uses, and what those specific beneficial
uses are, is also included in this section.

Beneficial Uses

Idaho water quality standards require that surface waters of the state be protected for
beneficial uses, wherever attainable (IDAPA 58.01.02.050.02). These beneficial uses are
interpreted as existing uses, designated uses, and “presumed” uses as briefly described in the
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following paragraphs. The Water Body Assessment Guidance, second edition (DEQ 2002)
gives a more detailed description of beneficial use identification for use assessment purposes.

Existing Uses

Existing uses under the CWA are “those uses actually attained in the water body on or after
November 28, 1975, whether or not they are included in the water quality standards.” The
existing in stream water uses and the level of water quality necessary to protect the uses shall
be maintained and protected (IDAPA 58.01.02.003.35, .050.02, and 051.01 and .053).
Existing uses include uses actually occurring, whether or not the level of quality to fully
support the uses exists. Practical application of this concept would be when a water body
could support salmonid spawning, but salmonid spawning is not occurring due to water
quality impairment.

Designated Uses

Designated uses under the CWA are “those uses specified in water quality standards for each
water body or segment, whether or not they are being attained.” Designated uses are simply
uses officially recognized by the state. In Idaho these include aquatic life support, recreation
in and on the water, domestic water supply, and agricultural use. Water quality must be
sufficiently maintained to meet the most sensitive use. Designated uses may be added or
removed using specific procedures provided for in state law, but the effect must not be to
preclude protection of an existing higher quality use such as cold water aquatic life or
salmonid spawning. Designated uses are specifically listed for water bodies in Idaho in
tables in the Idaho water quality standards (see IDAPA 58.01.02.003.22 and .100, and
IDAPA 58.01.02.109-160 in addition to citations for existing uses).

Presumed Uses

In Idaho, most water bodies listed in the tables of designated uses in the water quality
standards do not yet have specific use designations. These undesignated uses are to be
designated. In the interim, and absent information on existing uses, DEQ presumes that most
waters in the state will support cold water aquatic life and either primary or secondary
contact recreation (IDAPA 58.01.02.101.01). To protect these so-called “presumed uses,”
DEQ will apply the numeric criteria cold water and primary or secondary contact recreation
criteria to undesignated waters. If in addition to these presumed uses, another existing use,
(e.g., salmonid spawning) exists, because of the requirement to protect levels of water quality
for existing uses, then the additional numeric criteria for salmonid spawning would
additionally apply (e.g., intergravel dissolved oxygen, temperature). However, if for
example, cold water is not found to be an existing use, a use designation to that effect is
needed before some other aquatic life criteria (such as seasonal cold) can be applied in lieu of
cold water criteria. (IDAPA 58.01.02.101.01).
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Table 2-2. Palouse River Subbasin designated and existing beneficial uses.

Water body Designated Uses! Existing Uses 1998 §303(q) L2|st
Boundaries
, Upper - CW, SS, SCR | Upper - CW, SS, SCR .
Big Cr. HW™ to Palouse R.
Lower - CW, SCR Lower - CW, SCR
Deep Cr. CW, SCR CW, SCR HW to Palouse R.
, Upper - CW, SS, SCR
Flannigan Cr. CW, SCR HW to Palouse R.
Lower - CW, SCR
0 r.
Lower - CW, SCR Lower - CW, SCR Palouse R.
Hatter Cr. CW, SCR CW, SS,SCR HW to Palouse R.
Rock Cr. CW, SCR CW, SCR HW to Palouse R.

SCR - Secondary Contact Recreation, DWS - Domestic Water Supply
ZRefers to a list created in 1998 of water bodies in Idaho that did not fully support at least one beneficial use.
This list is required under section 303 subsection “d” of the Clean Water Act.

Water Quality Standards

CW - Cold Water, SS - Salmonid Spawning, SC - Seasonal Cold Water, PCR - Primary Contact Recreation,

By law, Idaho must protect designated beneficial uses of surface waters: aquatic life,
recreation, water supply, wildlife habitats, and aesthetics (IDAPA 58.01.02.100).

Aquatic Life

Protections for aquatic life beneficial uses include the following:

e Cold water (COLD): waters quality appropriate for the protection and maintenance of a
viable aquatic life community for cold water species.

e Salmonid spawning (SS): waters that provide or could provide a habitat for active self-

propagating populations of salmonid fishes.

e Seasonal cold water (SC): water quality appropriate for the protection and maintenance
of a viable aquatic life community of cool and cold water species, where cold water
aquatic life may be absent during, or tolerant of, seasonally warm temperatures.

e Warm water (WARM): water quality appropriate for the protection and maintenance of a
viable aquatic life community for warm water species.
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Recreation

Primary contact recreation (PCR): water quality appropriate for prolonged and intimate
contact by humans or for recreational activities when the ingestion of small quantities of
water is likely to occur. Such activities include, but are not restricted to, swimming, water
skiing, and skin diving.

Secondary contact recreation (SCR): water quality appropriate for recreational uses on or
about the water and which are not included in the primary contact category. These activities
may include fishing, boating, wading, infrequent swimming, and other activities where
ingestion of raw water is not likely to occur.

Water Supply

Domestic: water quality appropriate for drinking water supplies.

Agricultural: water quality appropriate for the irrigation of crops or drinking water for
livestock. This use applies to all surface waters of the state.

Industrial: water quality appropriate for industrial water supplies. This use applies to all
surface waters of the state.

Wildlife habitats

Wildlife: water quality appropriate for wildlife habitats. This use applies to all surface waters
of the state.

Aesthetics
This use applies to all surface waters of the state.

DEQ asserts in IDAPA 58.01.02.101.01 that cold water aquatic life and primary or secondary
contact recreation will be applied to all waters that do not have designations.

Criteria For Protecting Existing Uses

The following general water quality criteria apply to all surface waters of the state in addition
to the water quality criteria set forth for specifically designated waters.

e Hazardous Materials: Surface waters of the state shall be free from hazardous materials
concentrations found to be of public health significance or to impair designated beneficial
uses. These materials do not include suspended sediment produced because of nonpoint
source activities.
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e Toxic Substance: Surface waters of the state shall be free from toxic substances in
concentrations that impair designated beneficial uses. These substances do not include
suspended sediment produced as a result of nonpoint source activities.

e Deleterious Materials: Surface waters of the state shall be free from deleterious materials
in concentrations found to be of public health significance or to impair designated
beneficial uses. These materials do not include suspended sediment produced as a result
of nonpoint source activities.

e Radioactive Materials: Radioactive materials or radioactivity shall not exceed the values
listed in the Code of Federal Regulations, Title 10, Chapter 1, Part 20, Appendix B, Table
2, Effluent Concentrations, Column 2. Radioactive materials or radioactivity shall not
exceed concentrations required to meet standards set forth in Title 10, Chapter 1, Part 20
of the Code of Federal Regulations for maximum exposure of critical human organs in
the case of foodstuffs harvested from these waters for human consumption.

e Floating, Suspended or Submerged Matter: Surface waters of the state shall be free from
floating, suspended, or submerged matter of any kind in concentrations causing nuisance
or objectionable conditions or that may impair designated beneficial uses. This matter
does not include suspended sediment produced as a result of nonpoint source activities.

e Excess Nutrients: Surface waters of the state shall be free from excess nutrients that can
cause visible slime growths or nuisance aquatic growths impairing designated beneficial
uses.

e Oxygen-Demanding Materials: Surface waters of the state shall be free from oxygen-
demanding materials in concentrations that would result in an anaerobic water condition.

e Sediment: Sediment shall not exceed quantities specified in IDAPA 58.01.02 Section 250
and 252, or, in the absence of specific sediment criteria, quantities which impair
designated beneficial uses. Determinations of impairment shall be based on water quality
monitoring and surveillance and the information utilized as described in Subsection
350.02.

e Natural Background Conditions: When natural background conditions exceed any
applicable water quality criteria set fourth in IDAPA 58.01.02 Sections 210, 250, 251,
525, or 253, the applicable water quality criteria shall not apply; instead, pollutant levels
shall not exceed the natural background conditions, except that temperature levels may be
increased above natural background conditions when allowed under IDAPA 58.01.02
Section 401.

In addition to the general water quality criteria, there are specific criteria that apply to waters

of the state. Selected criteria from IDAPA 58.01.02. that are applicable to the Palouse River
Subbasin are listed in Table 2-3.
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Table 2-3. Surface water quality criteria.’

Use Water Quality Criteria

For areas within waters designated PCR that are additionally specified as public
swimming beaches, a single sample of 235 E. coli organisms per 100ml.

A single sample of 406 E. coli organisms per 100ml or a geometric mean of 126 E.
coli organisms based on a minimum of five samples taken every three to five days
over a 30 day period is a violation.

Primary
Contact
Recreation

A single sample of 576 E. coli organisms per 100ml or a geometric mean of 126 E.
coli organisms based on a minimum of five samples taken every three to five days
over a 30 day period is a violation.

Secondary
Contact
Recreation

Cold Water Surface waters are not to vary from the following characteristics due to human

. activities:
Aquatic
Life pH between 6.5 and 9.0.
DO’ must be greater than 6.0 (milligrams per liter) mg/L at all times in the water
column. In lakes and reservoirs this does not apply to the bottom 20% where
depths are less than 35 meters.

Turbidity below any mixing zone set by the DEQ shall not exceed background
turbidity by more than 50 NTU® instantaneously or more than 25 for NTU more
than 10 consecutive days.

Water temperature must be equal to or less than 22°C with a maximum daily
average of no greater than 19°C.

Surface waters are not to vary from the following characteristics due to human
activities:

pH between 6.5 and 9.0.

Salmonid
Spawning

DO must be greater than 6.0mg/L or 90% of the saturation, whichever is greater.

Water temperature must be equal to or less than 13°C with a maximum daily
average of no greater than 9°C.

Bull trout- water temperatures shall not exceed 13°C maximum weekly maximum
temperature during June, July and August for juvenile bull trout rearing, 9°C daily
average during September and October for bull trout spawning.

Temperature

Measuring Purposes—the daily average shall be generated from a recording device with a
minimum of six (6) evenly spaced measurements in a 24-hour period.

Exemption -Exceeding the water quality temperature criteria will not be considered a water quality
standard violation when the air temperature exceeds the ninetieth (90th) percentile of the seven
(7) day average daily maximum air temperature calculated in yearly series over the historic record
measured at the nearest weather reporting station.

* These above two standards do not apply to the federally promulgated bull trout streams or
temperature criteria.

EPA Bull Trout Temperature Criteria: Water Quality standards for Idaho (40 CFR Part 131.33(a)):
“A temperature criterion of 10°C expressed as average of daily maximum temperatures over a
seven-day period which applies...during the months of June, July, August and September.”

T IDAPA58.01.02 4 DO-Dissolved Oxygen
2 PCR = Primary Contact Recreation % NTU- nephlometric turbidity unit
% SCR = Secondary Contact Recreation
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2.3 Summary and Analysis of Existing Water Quality Data

In this section, the various data sets that were collected and analyzed are discussed. Below is
a list of the various water quality data used in this document. Collectively, this data was used
to determine whether or not the streams in question are water quality impaired. A majority
of the analysis comes from the data collected by DEQ-LRO, Idaho Association of Soil
Conservation Districts (IASCD), and the Latah Soil and Water Conservation District
(LSWCD) during November 2001 and November 2002. A monitoring plan was jointly
developed by DEQ-LRO, IASCD, LSWCD, and the Department of Agriculture and is
located in Appendix A.

Water quality data sources used during this assessment included the following:

DEQ-LRO, IASCD, LSWCD Monitoring Data—Year 2001-2002

GIS Analysis

Beneficial Use Reconnaissance Program (BURP) data, WBAG Il process
Cumulative Watershed Effects (CWE) process data

Revised Universal Soil Loss Equation (RUSLE)

Watershed Erosion Prediction Project (WEPP)-road analysis
In-Stream Erosion

Clearwater National Forest (CNF) Stream Bio-Physical Studies reports
Stream temperature data

Fish data

Flow data

Each of these data sources are described in the following.

DEQ- IASCD Monitoring Data—Year 2001-2002

In 2001, DEQ collaborated with IASCD, the Latah Soil and Water Conservation District, the
Idaho Soil Conservation Commission, the Idaho State Department of Agriculture, and local
landowners in developing a monitoring plan designed to complete the following goals:

e Evaluate the water quality and discharge rates at selected locations on each 303 (d) listed
tributary

e Attempt to determine which areas contribute to water quality exceedances or degradation

e Prioritize loading areas that may require BMP implementation or other possible
management strategies

e Determine the relationship between turbidity and total suspended solids

e Make data available to the public
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The plan was implemented and executed from November 2001 through November 2002. The
following analyses were performed on collected water samples: total phosphorus (TP), nitrate
and nitrite (NO%/NO®), ammonia (NH?), total suspended solids (TSS), and fecal and total
coliform counts. Other parameters collected in the field included flow, pH, specific
conductivity, dissolved oxygen (DO), and air and water temperatures. A map located on the
last page of the monitoring plan (Appendix A) displays the locations of the monitoring
stations.

Sample collection began in November of 2001 and continued for a full calendar year, with
IASCD, LSWCD, and DEQ staff sampling the sites every two weeks. At times during the
year, some sites were not sampled: in the winter and spring, snow and large runoff events
made accessibility and sampling impossible, and in the summer some sites were dry.

This monitoring plan was the backbone of this TMDL and subbasin assessment. The data
collected was the primary determining factor as to whether or not the 303(d) streams need a
TMDL. For more detailed information, please refer to the actual monitoring plan, located in
Appendix A.

GIS Analysis

Using GIS software, watersheds were delineated for 303(d)-listed streams, so that the
Revised Universal Soil Loss Equation (RUSLE), Watershed Erosion Prediction Project
(WEPP), and Potential Natural VVegetation (PNV) models could be used to quantify pollutant
loads. In addition, all of the maps used in this document were made using the GIS.

GIS is a powerful tool for illustrating, comparing, calculating, and analyzing data in a way
not previously possible. For example, GIS-provided information, like total stream miles,
acres of forested land, agricultural land, and road miles, were used in this report.

Although GIS attempt to represent actual conditions on the ground, it is important to note
that the data used for GIS analysis may not be completely accurate. There is no one central
GIS database; it was necessary to gather, compile, change, modify, and create data from
various sources. In addition, landscape conditions change somewhat rapidly: roads are
obliterated or built, timber is removed while trees are growing, ownership changes, streams
shift, etc. To update the database for the Palouse River Subbasin continually at this scale
would be impossible given the resources available. With that said, the best data currently
available has been compiled and is presented in this report. The following is the disclaimer
from DEQ regarding data usage in GIS Analysis. “Restriction of liability: Neither the State
of Idaho nor the Idaho Department of Environmental Quality, nor any of their employees
make any warranty, express or implied, or assume any legal liability or responsibility for the
accuracy, completeness or usefulness of any information or data provided. Metadata is
provided for all data sets, and no data should be used without first reading and understanding
its limitations. The data could include technical inaccuracies or typographical errors. The
Department of Environmental Quality may update, modify, or revise the data used at any
time, without notice.”
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BURP Data and WBAG I

Developed from rapid bioassessment concepts developed by EPA, BURP is a DEQ water-
monitoring program that has been in existence for nearly a decade. Each year, between July
and September, BURP crews collect biological, chemical, and physical data. This data is
used to determine whether a water body is supporting its designated beneficial uses. BURP is
a good tool to evaluate biological changes in the environment:

e The BURP process collects data on macroinvertebrates, fish, other aquatic life, and
stream physical habitat

e BURP data is easily reproducible and an extensive database has been established with
this data

e BURP information collected will be valuable in future years to evaluate the condition of
the water bodies in the state, including the Palouse River Subbasin

BURP surveys were completed on the 303(d) streams in the Palouse River Subbasin during
the summer monitoring seasons of 1996 and 2002.

WBAG Il is a guidance document used by DEQ to determine whether a water body fully
supports designated and existing beneficial uses, relying on physical, chemical, and
biological parameters typically collected during the BURP process (Grafe et al. 2002). Its
primary purpose is for 303(d) listing and 305(b) reporting. Once a water body is on the
303(d) list, a subbasin assessment must be completed to determine if a TMDL is necessary.
Typically a subbasin assessment compiles more information about the water body(s) in
question; WBAG |1 assessment calls are then used as part of the information to determine
beneficial use status. Therefore, the subbasin assessment is the document that determines if a
TMDL is necessary not the WBAG I1.

WBAG |1 stratifies streams into segments based on stream order and land use. First and
second order streams are combined; physically, chemical and biologically these streams are
very similar. BURP data is used to determine the index scores (stream macrobiotic index
[SMI], stream fish index [SFI], and stream habitat index [SHI]). In determining the total
SMI, SFI, and SHI scores, numerous indicators and metrics are evaluated to get the total
score for that index.

For example, the SHI metrics include parameters like large organic debris, percent canopy
cover, embeddedness, and channel shape; SMI metrics include parameters like total number
of taxa, number of mayflies, number of stoneflies, and number of caddisflies. These metrics
scores are compared to a reference condition for the appropriate bioregion and given an index
score (0, 1, 2, or 3). The index scores are then added and divided by three to get an average
composite score for each segment. If two BURP sites are located in a steam segment, the
lower of the two scores is used to interpret aquatic life support calls. If more than two sites
are on a segment, they are averaged to determine an aquatic life support call. An averaged
composite score of two or greater passes (full support, FS) while a score of less than two fails
(not full support, NFS).
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Data collected outside of DEQ can also be used to assist with determining designated
beneficial use if the data is less than 5 years old and if it meets certain requirements outlined
in WBAG I1.

Table 2-4 displays the WBAG 11 results for the 303(d)-listed streams in the Palouse River
Subbasin; some streams have multiple BURP sites and/or multiple years of BURP data
collection. The table displays the information currently available from BURP surveys
conducted in 2002. At this time (November 2004), the SFI scores are not available. The
average scores without the SFI are also shown. The SFl, as is the SHI and SMI, is critical
when determining beneficial use status. The WBAG |1 beneficial use status calls, as shown,
do not directly identify pollutants and for this report were used on a limited basis to
determine whether a stream required a TMDL.

Table 2-4. WBAG Il beneficial use status calls for 303(d)-listed water bodies.

Water Body Stream Stream Stream Average
(Creek) Macrobiotic | Fish Index Habitat Score
Index (SMI) (SFI) Index (SHI) FS/NFS
Big — upper 56.07 (3) NOT AV 62 (3) 3
Big — lower 56.76 (3) NOT AV 57 (2) 2
Deep Creek — upper 51.42 (3) NOT AV 45 (1) 2
Deep — lower 32.59 (0) NOT AV 30 (1) 0
Flannigan — upper DRY DRY DRY DRY
Flannigan — lower 46.21 (2) NOT AV 34 (1) 15
Gold — upper 73.45 (3) NOT AV 60 (3) 3
Gold — lower 43.56 (2) NOT AV 34 (1) 15
Gold - Crane tributary UN UN UN UN
Hatter — upper 51.83 (3) NOT AV 66 (3) 3
Hatter — lower 67.61 (3) NOT AV 42 (1) 2
West Fork Rock — upper DRY DRY DRY DRY
West Fork Rock — lower DRY DRY DRY DRY

FS = Full support

2DRY = Dry site at time of survey
*NFS = Not full support

*UN =Unknown

*NOT AV =Data not available

Idaho’s Cumulative Watershed Effects Process (CWE)

The Cumulative Watershed Effects (CWE) process is a watershed model that evaluates a
variety of conditions, related to timber activities on the ground, to determine impacts to the
environment. The CWE process is a framework for collecting and organizing data on mass
failures, surface erosion hazards, stream temperature, watershed canopy conditions,
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hydrologic risks, sediment production and delivery to a waterway, stream channel stability,
and water nutrient conditions. The process relies on the WBAG |1 beneficial use support
determination as the measure of whether or not a stream is water quality impaired. The CWE
methodology analyzes data collected from on-the-ground conditions, and determines whether
forest practices are creating “adverse conditions” due to sediment, temperature, nutrients,
and/or hydrologic impacts (IDL 2000°). CWE assessments, including road data, were
collected on all of the upper most portions of the watersheds of the 303(d)-listed streams.

The intent of CWE is to allow forest managers to respond to the CWA when forest practice
standards are not being met. Adverse conditions are not defined using the state’s water
quality standards, but these standards do allow forest managers to pinpoint the condition
impacting water quality. CWE is physically conducted in the watershed, and the results are
an up-to-date, systematic assessment of on-the-ground conditions. When CWE identifies an
adverse condition for sediment, temperature, nutrients, or hydrologic function, managers and
area foresters should investigate that particular area and determine what corrective actions
are needed.

While CWE produces, in the final analysis, a pass/fail for each of the pollutant types, the
CWE scores derived from the data provide a continuous-scale rating of the situation. When a
CWE assessment conclusion does not agree with conclusions of the DEQ WBAG assessment
or the 303(d) list, the CWE data can be analyzed to help explain the discordance and arrive at
a conclusion about the status and causes of water quality problems.

CWE reports for all of the 303(d) listed streams in this subbasin are available on line at
http://www?.state.id.us/lands/bureau/forasst or at the Deary IDL office. These reports were
examined and some of the data was used. The adverse condition results and the total
sediment delivery rating/scores are of are particular interest and are displayed at the end of
each CWE report.

The sediment delivery score gives a total score from all sources of sediment from the
watershed including roads, mass failures, and trails. The ratings for sediment are low,
moderate, or high, with low being a high-quality condition and high being a low quality
condition. These results were used in this evaluation to help determine water quality
impairment from adverse sediment conditions. Stream segments with high temperatures were
also identified. Forest managers should take note of the management problems identified in
the CWE. Correcting these management problems would be good start to improving water
quality on the TMDL streams.

Revised Universal Soil Loss Equation (RUSLE)

The Revised Universal Soil Loss Equation (RUSLE) is a set of mathematical equations that
estimate average annual soil loss and sediment yield resulting from interrill and rill erosion.
RUSLE reflects the evolutionary development of erosion-prediction technology. For nearly
100 years, erosion data have been collected, analyzed, presented, and discussed in the
professional arenas of agricultural and civil engineers, agronomists, soil scientists, geologists,
hydrologists, and geomorphologists. The breadth and depth of these scientific investigations
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allow confidence in the application of RUSLE for the estimation of soil loss from mined
lands, construction sites, and reclaimed lands.

RUSLE does not estimate erosion in channels or erosion from roads; it merely computes
erosion from the soil surface. Derived from the theory of erosion processes, more than
10,000 plot-years of data from natural rainfall plots, and numerous rainfall-simulation plots,
RUSLE is an exceptionally well-validated and documented model. A strength of RUSLE is
that it was developed by a group of nationally recognized scientists and soil conservationists
who had considerable experience with erosional processes. RUSLE retains the structure of its
predecessor, the Universal Soil Loss Equation (USLE).

RUSLE resulted from a 1985 workshop of government agency and university soil-erosion
scientists. The workshop participants concluded that the USLE should be updated to
incorporate the considerable amount of erosion information that had accumulated since the
publication of Agriculture Handbook 537 (in 1978) and to specifically address the
application of the USLE to land uses other than agriculture. This effort resulted in the
computerized technology of RUSLE.

RUSLE is express