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Cross Reference for Water Body Identification

(NOTE: assessment units may include more than the specified water body.)

Water
Water quality
o quality limited
Water quality limited segment boundary standards segment Assessment
HUC Water body Upper Lower unit number unit
. . Railroad bridge (T14N,
16010102 Bear River Wyoming border RASE, Sec 21) B-1 2273 BR001_05
Thomas Fork \Wyoming border Bear River B-3 2274 BR003 04
BR001_02;
Dry Creek Headwaters Thomas Fork B-5 2276 BROOS 02, 02a
Preuss Creek Forest Service boundary Thomas Fork B-6 2275 BR006_02
BR002_02, 03;
Pegram Creek B-2 BROOL 02
Sheep Creek B-8 BR008 02, 03
. Railroad bridge (T14N, BRO01_OL;
16010201 Bear River RASE, Sec 21) Wardboro B-2 2273 BRO0Z 05
Bear River Wardboro Alexander Reservoir B-2 2253 BR002_05, 06
Alexander B-1 2252 BROOL_OL
Reservoir -
St. Charles Creek | -oWwer ldaho Dept of Refuge B-16 2268 BRO16_03, 03b
Lands boundary -
Paris Creek B-13 BR013 02, 02b
Sleight Canyon BR013 02a
Indian Creek BRO18 OLa
Bear River old BROO2 05
channel |
Little Beaver Creek BR020 02a
Snowslide Canyon Headwaters Montpelier Creek B-21 2265 BRO21_02
BR020_02f
Ovid Creek Confuence Morth & Wil Bear River B9 2061 BR009_04
North Creek | Unnamed trib 3.2 km bel Ovid Creek B-10 5251 BRO10_02d, 03
Mill Hollow
Meadow Creek Headwaters North Creek 5121 BR010 02c
Liberty Creek BRO11 02a
Georgetown Creek B-22 BR022 02b, 03a
Stauffer Creek B-6 BROOG—O%ZC’ 02d,
. BR008_02, 02a;
Co-Op Creek Forest Service boundary Stauffer Creek B-8 2259 BROO7 02
. BR0O07_02g;
Skinner Creek B-7 BRO0Z 02¢
Pearl Creek North Fork Pearl Creek Bear River B-5 2257 BR005 02, 02a
. BR004_02, 03,
Eightmile Creek B-4 03a
Wilson Creek BR004 02a
Sulpher Canyon BROO2 02a
Creek -
Bailey Creek B-3 BR003 02, 02a
BR025_02;
Soda Creek B-23, -25 BR024 02;

BRO23 02a, 02b
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Water

Water quality
o quality limited
Water quality limited segment boundary standards segment Assessment
HUC Water body Upper Lower unit number unit
16010202 Bear River Alexander Reservoir Cove Power Plant B-9 2236 BR009 06
Bear River Cove Power Plant Oneida Dam B-9 2235 BR009 06, 06a
Bear River Oneida Dam Mink Creek B-6 2233 BR0O06_06
Bear River Mink Creek Highway 91 B-6 2232 BR006_06
Bear River Highway 91 Utah border B-6 2231 BR006_06
Oneida Narrows B8 2234 BRO0S_OL
Reservoir -
Densmore Creek Headwaters Bear River B-13 2249 BR013 02
Smith Creek BRO09 02a
Alder Creek BR009 _02b
Whiskey Creek Headwaters Bear River B-12 2248 BR012 02
Burton Creek BR009 02, 02¢
Trout Creek B-11 BR011 02, 03
Williams Creek Right Fgrrlgevll/llhams Bear River B-10 2246 BR010_02
Cottonwood Creek: Tributary 6.4 km Bear River B-14 2245 BR014_04
upstream
Mink Creek B-7 BR007 02, 03
Strawberry Creek Forest Service boundary Mink Creek 5256 BR0O7 02
. BR015_02, 03,
Battle Creek Headwaters Bear River B-15 2240 04
Deep Creek Oxford Slough Bear River 5252 BR006_02
Swan Lake Creek B-18 BR018 02b
Stockton Creek B-18 BR018 03a
Fivemile Creek Headwaters Bear River B-19 5253 BR019 02, 02a
. BR020_02, 02c,
Weston Creek Headwaters Bear River B-20 2238 024, 03, 04
Trail Hollow BR020 _02d
Black Canyon BR020_02a
. BR003_03;
Cub River Sugar Creek Utah border B-2,-3 2237 BRO0Z 04
Maple Creek Left Fork Maple Creek Cub River 5255 BR003 02, 03
Worm Creek Glendale Reservoir Utah border B-5 5254 BR005 02
Jenkins Hollow B-21 BR021 02
Steel Canyon BR021_02a
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Water

Water quality
quality limited
Water quality limited segment boundary standards segment
HUC Water body Upper Lower unit number Assessment unit
16010204 Malad River Headwaters Pleasant View B-12 2285 BR008_02;
BR012 02
Malad River Pleasant View Little Malad River B-12 BR012 02
Malad River Little Malad River Utah border B-1 BR0O01 04
Little Malad River Headwaters Malad River B-8 2292 BR009 _02;
BR008_02, 04
Wright Creek Headwaters Daniels Reservoir B-10 2294 BR010_02b, 03,
04
Dairy Creek Headwaters Wright Creek B-11 5259 BRO11 02, 03
Indian Mill Creek BR010 02a
Elkhorn Creek Forest Service boundary Little Malad River 5258 BR008 02
Samaria Creek Headwaters Malad River B-13 2289 BR013 02, 03
Devil Creek Devil Creek Reservoir Malad River B-2 2290 BR002 02d, 03
Campbell Creek BR002_02a
Evans Creek BR002 02c
Deep Creek Headwaters Mouth B-5, -7 5257 BR007_02, 03;
BR006_03;
BR005_03;
BR001_02
Susan Hollow BR006_02
Four Mile Canyon BR001 02b
West Cherry Creek BR001_02c
Henderson Creek BR001 02d
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1 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 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 of impaired waters, currently 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 Central Bear, Bear Lake, Middle Bear, and Lower Bear-Malad
subbasins that have been placed on what is known as the “8303(d) list.”

This subbasin assessment and TMDL analysis has been developed to comply with Idaho’s
TMDL schedule. This assessment describes the physical, biological, and cultural setting; water
quality status; pollutant sources; and recent pollution control actions in the Bear Lake Basin
located in southeast Idaho. The first part of this document, the subbasin assessment, is an
important first step leading to the TMDL. The starting point for this assessment was ldaho’s
current 8303(d) list of water quality limited water bodies. Thirty-nine segments in the Bear River
Basin, which includes Central Bear, Bear Lake, Middle Bear, and Lower Bear-Malad subbasins,
were listed. The subbasin assessment portion of this document examines current status of
8303(d)-listed waters, and defines the extent of impairment and causes of water quality limitation
throughout the subbasin. The loading analysis quantifies pollutant sources and allocates
responsibility for load reductions needed to return listed waters to a condition of meeting water
quality standards.

The Bear River spans over 550 miles, draining a 470,000-acre watershed (Figure 1-1), which
encompasses portions of three states. The river’s flow and irrigation diversions are under the
control of the Bear River Compact and regulated by the Bear River Commission. Water quality
within the river falls under the jurisdiction of the states of Idaho, Utah and Wyoming. This
investigation focused on the Idaho portion of the Bear River from the Idaho-Wyoming (Rm 267)
down to the Idaho-Utah state line (Rm 96.6).
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Figure 1-1. Bear River Watershed.

The Bear River Basin encompasses over 2,800 square miles in southeast Idaho (Figure 1-2).
Mainstem Bear River is 170 miles long and Malad River is 42 miles in length. Although part of
Bear River Basin, Malad River does not enter Bear River in Idaho. The Basin supports both
dryland and irrigated agriculture, and livestock grazing. Mining was also present historically.
Major urban areas include Montpelier, Soda Springs, Grace, Preston, and Malad. Bear Lake,
straddling the Idaho-Utah border, is a major water body in the Basin. Mainstem Bear River
reservoirs include both Alexander and Oneida Narrows.

There are five subbasins that make up Bear River Basin in Idaho (Figure 1-3). These include:
Central Bear (HUC #16010102); Bear Lake ((HUC #16010201); Middle Bear (HUC
#16010202); Little Bear-Logan (HUC #16010203); and, Lower Bear-Malad (HUC #16010204).
There are no 8303(d)-listed water bodies in the Little Bear-Logan subbasin. (These subbasins are
shown in Figure 1-4 through Figure 1-8.)

Historically, Bear River water bodies sustained several beneficial uses (Table 1-1) streams
supported coldwater aquatic life and agriculture water supply as well as secondary contact
recreation, with the larger streams also supporting primary contact recreation.
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Figure 1-2. Bear River Basin in Idaho.
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Table 1-1. Bear River Basin 303(d)-listed water bodies and their respective beneficial uses.

Water quality limited segment boundary Riverine _ Beneficial uses®
HUCH# Water body management Listed
Upper Lower reach pollutants* | ND | CWAL | SS PCR | SCR | DWS | AWS | IWS | WH | Ae
16010102 Bear River Wyoming border Wardboro MR1 Flog,etlj\lut, D D D A A A A
Thomas Fork Wyoming border Bear River Nut, Sed D D D A A A A
Dry Creek Headwaters ng\rﬁkas Nut, Sed D D D A A A A
Preuss Creek Forest Service boundary Thomas Habitat, D D D A A A A
Fork Sed
16010201 Bear River Wardboro 'gexa”d‘?r MR1, MR2 Nut, Sed D D D A A A | A
eservoir

Alexander
Reservoir Sed D D D A A A A
Snowslide Canyon Headwaters Mc(J:nrtggll(l er Sed X P P A A A A

Lower Idaho Dept of Lands

St. Charles Creek boundary Refuge Nut, Sed X E A A A
Ovid Creek Confluence North & Mill creeks Bear River Sed X A A A A
North Creek Unnamed ta%ﬁésvkm blw Mill Ovid Creek Unknown X A A A A
Meadow Creek Headwaters North Creek MetaSIZdUnk, X P P A A A A
Co-Op Creek Forest Service boundary Séa:ggsr Nut, Sed D D D A A A A
Pearl Creek North Fork Pearl Creek Bear River Nut, Sed D D A A A A
16010202 Bear River Alexander Reservoir CO"SI:&W” MR3 Flow D D D A A A | A
Bear River Cove Power Plant Oneida Dam MR3 FIovSvédNut, D D D A A A A
Bear River Oneida Dam Mink Creek MR4 Nut, Sed D D D A A A A
Bear River Mink Creek Highway 91 MR4 F'O"Své('j\'“t' D D D A Al ala
Bear River Highway 91 Utah border MR4 Flow, Sed D D D A A A A
Oneida Narrows Sed D D D A A A A

Reservoir
Densmore Creek Headwaters Bear River Nut, Sed X P P A A A A
Whiskey Creek Headwaters Bear River Nut, Sed X P P A A A A
Williams Creek Right Fork Williams Creek Bear River Nut, Sed X P E P A A A A
Cottonwood Creek Tributary 6.4 km upstream Bear River Sed X P P A A A A
Strawberry Creek Forest Service boundary Mink Creek Unknown X P P A A A A
Battle Creek Headwaters Bear River Nut, Sed D D A A A A
Deep Creek Oxford Slough Bear River Unknown X P P A A A A
Fivemile Creek Headwaters Bear River Unknown X P P A A A A
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Table 1-1, continued

Water quality limited segment boundary Riverine ) Beneficial uses?

HUC# Water body management Listed
Upper Lower reach pollutants | ND | CWAL | SS | PCR | SCR | DWS | AWS | IWS | WH | Ae
16010202 | Weston Creek Headwaters Bear River Flog, Wit | x P P A Al Aa|aA
Cub River Sugar Creek Utah border Flog,etlj\lut, D E D D D A A A A

. Bact,
Maple Creek Left Fork Maple Creek Cub River Unknown X P E P A A A A
Worm Creek Glendale Reservoir Utah border Unknown D A A A A
16010204 Malad River Headwaters Utah border® Sed D D D A A A A
Little Malad River Headwaters Malad River Sed D D A A A A

) Daniels

Wright Creek Headwaters Reservoir Sed D D D A A A A
Dairy Creek Headwaters chr?e?(t Unknown X P P A A A A
Elkhorn Creek Forest Service boundary thtlsi\IXI;Iad Unknown X P P A A A A
Samaria Creek Headwaters Malad River Nut, Sed X P P A A A A
Devil Creek Devil Creek Reservoir Malad River Nut, Sed X P P A A A A
Deep Creek Headwaters Mouth Unknown X P P A A A A

(1)Bact: bacteria; DO: dissolved oxygen; Flow: flow alteration; Habitat: habitat alteration; Metals Unk: metals unknown; Nut: nutrients; Sed: sediment.
(2)ND=Non-designated; CWAL=Coldwater Aquatic Life; SS=Salmonid Spawning; PCR=Primary Contact Recreation; SCR=Secondary Contact Recreation; DWS=Domestic Water Supply; AWS=Agricultural

Water Supply; IWS=Industrial Water Supply; WH=Wildlife Habitat; Ae=Aesthetics; D=designated in State Water Quality Standards; A=applies to all surface waters; P=use not designated so presumed to support

use; E=existing use.
(3)downstream boundary originally listed as Pleasant View even though stream miles for the reach listed at 30.62 miles, which would be headwaters to Utah border. In addition, Idaho needs to comply with Utah
targets at the border, so entire mainstem was evaluated.
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Figure 1-3. Hydrologic features of Bear River Basin in Idaho.
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Central Bear Subbasin
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Figure 1-4. Water bodies in Central Bear Subbasin (Hydrologic Unit Code 16010102).

Most streams also maintained spawning populations of salmonids. Domestic water supply has
been officially declared a designated use in Cub and Malad rivers. Current information suggests
some beneficial uses, such as coldwater aquatic life and salmonid spawning, are impaired and are
not fully supported in several subbasin streams.

There are 39 water quality segments listed on the 1998 §303(d) list (Table 1-1). Seven of those
segments include the mainstem Bear River encompassing its entire length in Idaho from the
Wyoming border to the Utah border. In addition to the various tributaries, Alexander and Oneida
Narrows reservoirs are listed.

The current list of water quality limited water bodies includes streams from previous lists and
those added to the 1998 list. All streams listed prior to 1998 generally had sediment, nutrients, or
both, listed as a pollutant of concern (Table 1-1). Also on the list were flow alteration in Bear
River, Cub River, and Weston Creek; habitat alteration for Preuss Creek; unknown metals in
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Meadow Creek; and bacteria in Maple Creek. For streams added in 1998 — North, Strawberry,
Deep (Bear), Fivemile, Maple, Worm, Dairy, Elkhorn, Deep (Malad) - pollutants of concern
were listed as unknown. Beneficial uses affected by these pollutants are coldwater aquatic life,
salmonid spawning, and contact recreation.

Several sources of pollutants above natural levels have been identified in Bear River Basin.
Agriculture has been positively related to the suspended sediment loading. Other likely
contributors are livestock practices; changes in the natural hydrograph; degraded stream channels
and banks; roads; mining activities; and mass wasting (e.g., landslides). Waste water treatment
plants are a source of nutrients in the basin. Possible other sources are agriculture, grazing, and
recreation.

There are nine NPDES dischargers within Bear River Basin (Figure 1-2). Five are waste water
treatment plants (WWTP) at Montpelier, Soda Springs, Grace, Preston, and Franklin. Three
permit holders are fish hatcheries — Clear Springs Foods at Soda Springs, Idaho Department of
Fish and Game at Grace, and Bear River Trout Farm near Grace. P4 Production (not shown in
Figure 1-2 but just north of Soda Springs) has a permit for thermal discharge into Soda Creek.
Additional NPDES permits are required for the control of storm water from construction
activities that disturb greater than one acre.

As part of this investigation, a watershed approach was undertaken to fully define and quantify
the characteristics of the basin including geology, geomorphology, landform, land use and valley
bottom types. In addition, water quality data were collected in almost all perennial streams in the
Idaho portion of the Bear River over an entire hydrologic cycle. Mass loads were calculated for
these data sets. Statistical analysis was conducted on these data in order to develop regression
relationships, which might explain the mass loadings of critical pollutants based upon watershed
characteristics. This methodology met with mixed success in that significant predictive
relationships for total suspended solids (TSS) and total phosphorus (TP) loadings were found
using geology, landform and land use characteristics. Predictive parameters selected through the
step wise multiple regression process appeared to be explainable when evaluated through
independent analyses.

A systematic review of all available water quality data within the Idaho portion of the Bear River
was also undertaken. The accumulation of this information included both tributaries and
mainstem station. Data were evaluated for completeness in that both parameter concentrations as
well as flows were needed for a mass balance analysis. After the data were qualified a
summarization of the data relative to the designated beneficial uses was undertaken. This
evaluation calculated the percent exceedances of the numeric criteria, water quality targets, or
possible impairment indicators established for the tributaries and Bear River. This analysis
indicated that phosphorus and suspended solids exceeded targets the most often with
exceedances being found throughout the watershed. It was therefore determined that the loading
analysis and total maximum daily load (TMDL) calculations would focus upon these two
parameters. On a more site-specific level, load analyses for bacteria in Maple Creek and nitrogen
in Thomas Fork were also done.

Load allocations were based on target concentrations or water quality standards chosen such that
attainment of the target or standard would result in meeting beneficial uses (Table 1-2). The
water quality standard of a geometric mean of 126 E. coli organisms/100 ml of water was used
for bacteria. Data indicated that except for Thomas Fork phosphorus was the limiting nutrient in
the system, so TP targets were set based on the receiving waters. If the receiving water from a
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stream reach was another stream reach, the TP target was set at 0.075 mg/L. Should the receiving
water be a lake or reservoir, the target was set at 0.05 mg/L TP. In Thomas Fork, nitrogen may
be limiting at times so, in addition to a TP target, a total nitrogen target of 0.085 mg/L was set.
Like phosphorus, targets for suspended solids were chosen based on receiving water. In addition,
suspended solids targets also varied based on hydrologic time period — runoff versus base flow.
Sites for which the receiving waters were other stream reaches, TSS targets were 80 mg/L during
runoff and 60 mg/L at base flow. Runoff and base flow targets for stream reaches which flow
into lakes or reservoirs were 60 and 35 mg/L, respectively.

Every TMDL must incorporate a margin of safety. In the TMDLSs for the Bear River Basin, the
choice of conservative targets results in an implicit margin of safety when estimating load and
wasteload allocations.

Bear Lake Subbasin
(HUC 16010201) Water Bodies

Alexander
Resersoir

1-Indian Creek
2-Telephone Draw
3-Snhowslide Canyon
4-Whiskey Creek
5-Little Beaver Creek
6-Liberty Creek
7-Copenhagen Canyon
8-Meadow Creek
9-Fern Creek
10-Beaver Creek
11-Wilson Creek

Eloo[gingon 9(66,.1—

tes_Croey
| S
.
A R '%‘P@ Bear
W Lake
0 4 3 16 Miles
i T T . T | II T : T I| : ! A
0 5 10 20 Kilometers

Figure 1-5. Water bodies in Bear Lake Subbasin (Hydrologic Unit Code 16010201).
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Table 1-2. Standards criteria and targets used to establish pollutant load allocations for
303(d)-listed streams in Bear River Basin.

Target concentration (mg/L)
Total State standard
suspended | criteria—E. coli
solids geomean
Total Total (runoff/base | (organisms/100
Site phosphorus | nitrogen flow) ml water)
Bear River mainstem
at ID-WY state line 0.075 80/60
Stewart Dam 0.05 60/35
Causeway 0.05 60/35
Lifton 0.075 80/60
Bear Lake outlet 0.075 80/60
ab Alexander Res 0.05 60/35
bel Alexander Res 0.075 80/60
ab Oneida Res @ hwy 0.05 60/35
bel Oneida Res 0.075 80/60
at ID-UT state line 0.05 80/60
Tributaries
Thomas Fork 0.075 0.85 68
Soda Creek, Cottonwood Creek 0.05 45
Cub River 0.05 68
Worm Creek 0.05 35
Maple Creek 126
All other tributaries 0.075 68
Point sources
Montpelier WWTP 0.075 30
Soda Springs WWTP 0.05 30
Grace WWTP 0.075 30
Preston WWTP 0.05 30
Franklin WWTP 0.05 30
Clear Springs Foods 0.05 5
Grace Fish Hatchery 0.075 2
Bear River Trout Farm 0.075 5

Seasonality is also considered when establishing TMDLSs. To facilitate load analyses, the year
was divided into four hydrologic periods — winter base flow when most of the watershed is
locked in ice (November to February), lower basin runoff, generally melting of the snowpack
below 6500 feet (March, April), upper basin runoff, generally melting of the snowpack above
6500 feet (May to July), and summer base flow with no runoff conditions mostly dominated by
irrigation withdrawal in the tributaries and downstream mainstem Bear River irrigation delivery
below Bear Lake (August to October). An examination of figure 2-13 helps explain the various
hydrologic regime in the Bear River in Idaho. The hydrograph at the Wyoming line to Bear
Lake is a more typical snowmelt dominated regime with high flows occurring April through
June/July and marked low flows during rest of the year. Mainstem flows below Bear Lake
generally follow a high flow pattern April through June/July but flows are elevated in summer
and fall over historic flow levels because of contracted releases out of Bear Lake to fulfill
downstream irrigation demands, primarily inUtah.
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Several streams in Bear River Basin enter Utah from Idaho and thus must comply with any
TMDLs written by Utah for the water bodies. The recommended TSS and TP targets match or
exceed State of Utah targets for Bear River, Cub River, Worm Creek, and Malad River in Utah.
The Utah targets are 0.05 mg/L TP for mainstem Bear River, Cub River, and Worm Creek; 0.075
mg/L TP for Malad River; 90 mg/L TSS for mainstem Bear River, Cub River, and Malad River;
and, 35 mg/L TSS for Worm Creek.

The natural hydrograph of Bear River has been modified by human manipulation, primarily to
deliver irrigation water and produce electricity. These modifications include diversion of Bear
River into Bear Lake, creation of Alexander and Oneida Narrows reservoirs, and operation of the
river for irrigation and hydroelectric purposes. Several water quality limited segments in Bear
River Basin list flow alteration as a pollutant affecting beneficial uses. However, flow alteration
is not considered a pollutant and as such no TMDLs were written to address flow alteration.

Middle Bear Subbasin
(HUC 16010202) Water Bodies
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Figure 1-6. Water bodies in Middle Bear Subbasin (Hydrologic Unit Code 16010202).
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The amount and periodicity of data varied by water body. Load allocations (quantity of
pollutants a stream can assimilate without impairing beneficial uses) were thus based on
available data. Ecosystem Research Institute (ERI) collected most of the data used to calculate
loads in two sampling efforts from 1994-1996 and 1999-2000. Discharge Monitoring Reports
provided the basis for estimating wasteload from NPDES permit holders.

1.1 Loading Analysis

In order to conduct a load allocation analysis and a TMDL calculation, the Bear River
was divided into four riverine management reaches (MR) and three receiving water
reaches (RW; Figure 1-3). Using a mass balance approach, mainstem Bear River,
tributary, point source, and diversion data were used to calculate pollutant source gains or
losses. This load allocation allowed for a better understanding of the causes for the excess
TSS and TP masses observed in the delineated reaches of the Bear River. The TMDL
analysis indicated that TSS exceeded the state of Idaho target only sporadically, both
spatially and temporally in tributaries, as well as the mainstem Bear River. However, TP
exceedances were extensive, occurring throughout the hydrologic cycle and basin-wide.

The TMDL can be summarized symbolically as the equation: LC = MOS + NB + LA +
WLA = TMDL. The equation is written in this order because it represents the logical
order in which a loading analysis is conducted. First load capacity (LC) is determined,
and then LC is broken down into its components: the necessary margin of safety (MOS)
is determined and subtracted; then natural background (NB), if relevant, is quantified and
subtracted; and then the remainder is allocated among point (WLA=wasteload allocation)
and nonpoint (LA=load allocation) pollutant sources. When the breakdown and allocation
is completed, a TMDL results, which must equal LC. There are several ways to
implement an MOS. For Bear River Basin, it was decided to choose conservative targets,
which convey an implicit MOS when estimating load and wasteload allocations. NB is
unknown in Bear River Basin: it is assumed that natural background levels are included
in target concentrations chosen for nutrients and sediment. Based on the decisions on how
to deal with MOS and NB, the equation can be rewritten thusly, LC = LA + WLA =
TMDL.

A quick overview of load allocations for riverine management reaches, receiving water
reaches, and tributaries follows (see Figure 1-3 through Figure 1-8 for water body
location). Note that for several mainstem reaches and tributaries, current estimated loads
were below target loads. For such cases, load allocations were set at current loads and
thus no load reductions are required.

MR1 - Bear River — Wyoming-ldaho state line to Causeway at Bear Lake — This
water quality limited segment is listed for flow, nutrients, and sediment (Table 1-1). As
mentioned earlier, no TMDLs were written for stream reaches affected by flow alteration.
Assessment of Beneficial Use Reconnaissance Program (BURP) data indicates the stream
is not supporting its beneficial uses. Limited core sampling showed higher than optimum
levels of sediment within the streambed. Beneficial uses affected are coldwater aquatic
life and salmonid spawning. Pollutant sources include background loads received from
Wyoming.
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Little Bear-Logan Subbasin
(HUC 16010203)
Water Bodies

s 1 2 Miles

125 25 5 Kilometers

Figure 1-7. Water bodies in Little Bear-Logan Subbasin (Hydrologic Unit Code 16010203).

Thomas Fork is a source of excess (above target) phosphorus, and also contributes
nitrogen and suspended solids to this mainstem reach (Table 1-3). Sheep Creek adds
phosphorus and suspended solids, but not excessive amounts. Other possible sources are
agriculture and livestock grazing. Additional sediment sources may include the in-stream
channel and excessively eroding stream banks.
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Figure 1-8. Water bodies in Lower Bear-Malad Subbasin (Hydrologic Unit Code 16010204).
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Table 1-3. Load and wasteload allocations for total phosphorus, total suspended solids, total nitrogen, and bacteria (E. coli) for Bear
River Basin tributaries, waste water treatment plants (WWTP), and fish hatcheries. Data found in Table 3 14, Table 3 16, Table 3 24,
Table 3 28, Table 3 31, Table 3 33.

Total phosphorus Total suspended solids Total nitrogen
Annual load (kg/yr)  |Annual wasteload (kg/yr) Annual load (kg/yr) Annual wasteload (kg/yr)[  Annual load (kglyr) E. coli (organisms/100 ml)
Monthly
Water body Allocation! | Reduction | Allocation | Reduction [ Allocation Reduction | Allocation | Reduction | Allocation | Reduction geomean? Annual load3
Tributaries
Thomas Fork 3,879 139 2,668,996 0 30,270 0
Sheep Creek 27 0 7,807 0
Bear River Old Channel 6,859 1,687 6,253,000 117,043
Ovid Creek 631 0 104,468 0
Georgetown Creek 1,562 160 376,986 0
Stauffer Creek 709 0 218,122 0
Skinner Creek 281 0 74,487 0
Pearl Creek 227 0 86,061 0
Eightmile Creek 482 0 230,891 0
Sulphur Canyon Creek 8 0 2,551 0
Bailey Creek 197 0 96,307 0
Soda Creek 2,085 3,045 250,662 0
Densmore Creek 141 265 85,198 0
Smith Creek 401 0 209,382 0
Alder Creek 622 0 372,464 0
Whiskey Creek 848 4 134,419 0
Burton Creek 380 0 289,756 0
Trout Creek 1,112 75 586,581 0
Williams Creek 334 0 95,413 0
Cottonwood Creek 1,028 0 479,447 0
Mink Creek 2,765 0 413,677 0
Battle Creek 284 1,632 259,202 1,360,661
Deep Creek 2,145 2,945 1,955,567 | 1,928,952
Fivemile Creek 152 162 64,708 0
Weston Creek 577 701 432,441 0
Cub River 3,086 4,256 2,313,413 0
Maple Creek 126 821,289,820,442
Worm Creek 632 3,900 442,486 506,719
Malad River at 3700 South 373 45 218,098 0
Malad R at ID-UT state line 5,635 436 5,045,955 | 1,229,836
Little Malad River 214 133 88,118 0
Wright Creek 175 191 147,213 0
Elkhorn Creek 46 0 60,495 0
Devil Creek 67 31 11,854 0
Deep Creek 23 0 4,335 0
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Table 1-3, continued

Total phosphorus

Total suspended solids

Total nitrogen

Annual load (kglyr)

Annual wasteload (kglyr)

Annual load (kg/yr)

Annual wasteload (kglyr)

Annual load (kglyr)

E. coli (organisms/100 ml)

Monthly
Water body Allocation! | Reduction | Allocation | Reduction [ Allocation Reduction | Allocation | Reduction | Allocation | Reduction geomean? Annual load3
Point sources
Montpelier WWTP 17 227 6,790 0
Soda Springs WWTP 54 844 32,217 0
Grace WWTP 4 69 1,409 0
Preston WWTP 50 1,501 30,142 0
Franklin WWTP 4 165 2,255 0
Clear Springs Foods 550 0 78,824 0
Grace Fish Hatchery 135 0 70,548 0
Bear River Trout Farm 848 0 89,301 0

(1)applying the TMDL equation to phosphorus in Thomas Fork, for example, would yield the following: LC (includes NB & MOS) = 3,879 kg/yr = LA (for Thomas Fork) = TMDL. Note: there

are no point sources (WLAS) in Thomas Fork.
(2)minimum of five samples per month
(3)based on average flow at USGS Maple Creek near Franklin gage (10096500), Apr 1946-Sep 1952
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Three mainstem sites are found within this riverine management reach — ldaho-Wyoming
state line, Stewart Dam, and Causeway. Based on site-specific suspended solids target
concentrations (Table 1-2), total annual load allocations of TSS for this reach are
28,291,869 kg at the state line, 28,004,255 kg at Stewart Dam, and 8,544,488 kg at the
Causeway (Table 1-4). The two upper sites, state line and Stewart Dam, require a
reduction in suspended solids. The critical time period for load reduction was during
upper basin runoff at the state line, and during upper and lower basin runoff and summer
base flow at Stewart Dam. For TP, annual load allocations are 35,297, 26,701, and
12,466 kg/yr at the state line, Stewart Dam, and Causeway sites, respectively (Table 1-4).
Winter base flow was the only hydrologic period when phosphorus did not exceed target
concentrations.

MR2 - Bear River — Wardboro to Alexander Reservoir — This water quality limited
segment is listed for nutrients and sediment (Table 1-1). BURP data and beneficial use
support evaluations were not available for this management reach. Beneficial uses
affected are coldwater aquatic life and salmonid spawning. Within this reach, the old
Bear River channel is the major contributor of both phosphorus and suspended solids
(Table 1-3). Two tributaries, Georgetown and Skinner creeks, within this reach supply
excess amounts of phosphorus. None of the other tributaries appear to be sources of
excess phosphorus or suspended solids. Other possible pollutant sources are agriculture,
livestock grazing, and urban activities. Additional sediment sources may include the in-
stream channel and excessively eroding stream banks. This reach includes two mainstem
sites for which load allocations were defined: Bear Lake outlet, and above Alexander
Reservoir. Annual TSS load allocations for these sites are 28,264,092, and 27,001,537
kglyr, respectively (Table 1-4). Load reductions are required only at the above Alexander
site. Critical periods for suspended solids above Alexander Reservoir are upper basin
runoff and summer base flow. Mud Lake and Bear Lake are most likely acting as
“reservoirs” for suspended solids, thus reducing loads. The two sites have TP load
allocations of 34,518, and 33,493 kg/yr, respectively. Both sites require some reduction
in phosphorus load. Generally, the critical hydrologic seasonal periods for phosphorus
loading were lower and upper basin runoff and summer base flow.

MR3 - Bear River — below Alexander Reservoir to above Oneida Reservoir — This
water quality limited segment is listed for flow, nutrients, and sediment (Table 1-1). As
mentioned earlier, no TMDLs were written for stream reaches affected by flow alteration.
BURP data and beneficial use support evaluations were not available for this
management reach. Beneficial uses affected are coldwater aquatic life and salmonid
spawning. Except for Williams Creek, the other monitored tributaries within this reach
supply excess amounts of phosphorus: Densmore, Smith, Alder, Whiskey, Burton, and
Trout creeks (Table 1-3). The Grace waste water treatment plant is also a source of
excess phosphorus within this reach. Bear River Trout Farm does not appear to contribute
excess phosphorus to Bear River. Alder and Burton creeks are sources of excess
suspended solids. None of the other tributaries, or point sources, appears to add excess
suspended solids. Other possible pollutant sources are agriculture, livestock grazing,
urban activities, impacts (e.g., ramping practices) associated with power production, and
an altered hydrograph. Additional sediment sources may include the in-stream channel
and excessively eroding stream banks.
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Table 1-4. Load allocations for total phosphorus and total suspended solids for mainstem Bear River. Data in this table can also be found in Table 3-19

to Table 3-22.
Hydrologic period loads (kg/day)
Winter baseflow load Lower basin runoff load Upper basin runoff load Summer baseflow load Annual load (kglyr)
RMR! Site Allocation Reduction Allocation Reduction Allocation | Reduction Allocation Reduction Allocation? | Reduction
Total phosphorus
at ID-WY state line 44 0 109 173 215 258 39 13 35,297 35,485
MR1 Stewart Dam 27 0 89 262 152 293 44 79 26,701 50,206
Causeway 12 0 42 22 86 51 6 0 12,466 6,034
MR2 Bear Lake outlet 42 0 70 15 103 43 171 123 34,518 16,187
ab Alexander Res 71 28 61 104 124 319 107 219 33,493 59,200
bel Alexander Res 27 0 88 0 135 0 122 4 32,252 368
MR3 ab O“er']f',\‘,"‘yRes @ 56 7 95 124 111 142 90 72 31,007 28,092
MR4 bel Oneida Res 42 0 91 18 93 14 77 4 26,231 2,754
at ID-UT state line 104 84 117 350 138 199 112 88 42,617 57,834
Total suspended solids
at ID-WY state line 8,385 0 59,701 0 229,736 144,486 27,263 0 28,291,869 13,292,712
MR1 Stewart Dam 15,165 0 107,187 174,265 182,643 138,280 30,901 56,768 28,004,255 28,574,581
Causeway 7,464 0 26,252 0 62,387 0 3,346 0 8,544,488 0
MR2 Bear Lake outlet 31,302 0 50,040 0 98,523 0 134,688 0 28,264,092 0
ab Alexander Res 25,585 0 54,769 0 148,776 2,340 75,033 27,961 27,001,537 2,787,692
bel Alexander Res 2,433 0 23,039 0 35,391 0 33,852 0 8,067,695 0
MR3 ab O“e;]f'A‘j‘yRes @ 21,596 0 72,587 0 86,115 0 58,841 0 20,355,279 0
VR4 bel Oneida Res 6,997 0 18,464 0 19,028 0 6,997 0 4,360,244 0
at ID-UT state line 76,365 0 134,181 0 104,582 0 82,353 0 34,546,861 0

(1))RMR=Riverine Management Reach

(2)applying the TMDL equation to phosphorus in Bear River above Oneida Reservoir, for example, would yield the following: LC (includes NB & MOS) = 31,007 kg/yr = LA (for Bear River ab Oneida Res
@ hwy) = 3,838 kg/yr (LA for tributaries) + 852 kg/yr (WLA for Bear River Trout Farm & Grace WWTP) + 26,317 kg/yr (LA from other sources primarily Bear River reach immediately above) = TMDL.

Subbasin Assessment for the Idaho Bear River Basin, ldaho

Page 18

¥Ecosystems Research Institute




Two mainstem sites for which load allocations were estimated occur within this reach,
below Alexander Reservoir and above Oneida Reservoir at Highway 34 sites. Load
allocations below Alexander are 32,252 kg/yr for TP and 8,067,695 kg/yr for TSS (Table
1-4). A reduction, albeit small, is required only for phosphorus. Excess phosphorus
loading at this site occurred during summer base flow. At the above Oneida site, load
allocations were 31,007 kg/year for TP and 20,355,279 kg/yr for TSS. Only phosphorus
requires a load reduction, and excess loads were documented throughout the year.
Although, load reductions of suspended solids are not recommended, more data, such as
bedload sediment information, volume of subsurface sediment (depth fines) estimates,
and BURP assessment, are needed prior to concluding sediment is not a problem in this
reach.

MR4 — Bear River — Oneida Reservoir to Idaho-Utah state line — This water quality
limited segment is listed for flow, nutrients, and sediment (Table 1-1). As mentioned
earlier, no TMDLs were written for stream reaches affected by flow alteration.
Assessment of BURP data indicates the stream is not supporting its beneficial uses.
Limited core sampling showed higher than optimum levels of sediment within the
streambed. Beneficial uses affected are coldwater aquatic life and salmonid spawning.
Excess loads of phosphorus and suspended solids were observed in Battle and Deep
creeks (Table 1-3). Fivemile and Weston creeks contributed excess phosphorus. Mink
Creek does not appear to be a source of either excess phosphorus or suspended solids.
Other possible pollutant sources are agriculture, livestock grazing, and urban activities.
Additional sediment sources may include the in-stream channel and excessively eroding
stream banks. This reach has two mainstem sites, below Oneida Narrows Reservoir and
at ldaho-Utah state line, for which load allocations were estimated. Load allocations at
the below Oneida site are 28,985 kg/yr for TP and 4,360,244 kg/yr for TSS (Table 1-4).
Due to the *sink’ effect of the reservoir, neither phosphorus nor suspended solids
exceeded target concentrations. At the state line site, load allocations are 64,048 kg/yr
and 34,546,861 kg/yr for TP and TSS, respectively (Table 1-4). Only phosphorus requires
a load reduction at the state line site, and excess loads were documented throughout the
year. Although, load reductions of suspended solids are not recommended, more data
(e.g., additional sites, more sampling events throughout the year, estimates of bedload
sediment) are needed in this reach to better assess total sediment load and determine its
contribution to beneficial use impairment.

RW!1 — Bear Lake — This water body is not listed on the §303(d) list. Bear River is
diverted into Bear Lake for irrigation storage, and can be a significant source of
phosphorus to the lake. Outflowing water quality at the Causeway site, into the lake,
exceeded the TMDL target for phosphorus during both upper and lower basin runoff.
Load allocations set at the Causeway site will help reduce input of phosphorus, and
suspended solids, into the lake.

RW2 - Alexander Reservoir — This water body is listed on the 8303(d) list for sediment
(Table 1-1). Beneficial uses affected are coldwater aquatic life and salmonid spawning.
Within the reservoir, Soda Creek is the only major tributary. Point sources include Soda
Springs WWTP and Clear Springs Foods fish hatchery. None of the three appear to be a
source of excess suspended solids (Table 1-3). Although not listed for nutrients, Soda
Creek and Soda Springs WWTP are sources of excess phosphorus to the reservoir, and,
by extension, Bear River. Excess loads of suspended solids in inflowing Bear River
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occurred in during upper basin runoff and summer base flow. Inflowing Bear River
exceeded the phosphorus target in each of the four hydrologic periods. It is anticipated
that attainment of the suspended solids load and wasteload allocations for the mainstem
Bear River site immediately upstream of the reservoir, Soda Creek, and the two point
sources will result in support of beneficial uses (Table 1-1) in the reservoir. The
phosphorus load allocations at the same mainstem site and Soda Creek, and wasteload
allocations for Soda Springs WWTP and Clear Springs Foods, are expected to improve
water quality conditions in the reservoir and river.

RW3 - Oneida Narrows Reservoir — This water body is listed on the 8303(d) list for
sediment (Table 1-1). Beneficial uses affected are coldwater aquatic life and salmonid
spawning. Within the reservoir, Cottonwood Creek is the only major tributary. Neither
inflowing Bear River nor Cottonwood Creek appear to be sources of excess suspended
solids to the reservoir. Although not listed for nutrients, inflowing Bear River exceeded
the phosphorus target in each of the four hydrologic periods. It is anticipated that
attainment of the suspended solids load allocations for the mainstem Bear River site
above Oneida Narrows Reservoir and Cottonwood Creek will result in support of
beneficial uses (Table 1-1) in the reservoir. The phosphorus load allocations at the same
sites are expected to improve water quality conditions in the reservoir and river.

Thomas Fork — This stream is listed on the 8303(d) list for nutrients and sediment
(Table 1-1), and also contributes excess phosphorus to Bear River. Assessment of BURP
data indicates the stream is not supporting its beneficial uses, and limited core sampling
showed higher than optimum levels of sediment within the streambed. High densities of
aquatic macrophytes have been reported in lower Thomas Fork. The primary beneficial
uses affected are coldwater aquatic life and salmonid spawning. Possible pollutant
sources are agriculture and livestock grazing. Additional sediment sources may include
the in-stream channel and excessively eroding stream banks. The most critical time
period for phosphorus and sediment problems in Thomas Fork was during upper basin
runoff. Load allocations were set for both TP and total nitrogen at 3,879 and 30,270
kglyear, respectively (Table 1-3). The recommended TSS load allocation is 2,668,996
kg/year. Data were insufficient to recommend load allocations for hydrologic periods,
which might indicate excess loads during one or more periods followed by extremely low
loads that, when averaged over the year, results in a low annual load estimate. More data
(e.g., additional sites, more sampling events throughout the year) are needed to refine
nitrogen and sediment (both suspended and bedload) load allocations to determine their
contribution to beneficial use impairment.

Dry Creek — This tributary to Thomas Fork is listed on the 8303(d) list for nutrients and
sediment (Table 1-1). Data were not sufficient for a load analysis of either sediment or
nutrients; therefore no TMDLs were done. To develop a load analysis, data will be
collected in 2006 after which a TMDL will be written in 2007.

Preuss Creek — This tributary to Thomas Fork is listed on the 8303(d) list for habitat
alteration and sediment (Table 1-1). Assessment of BURP data indicates the stream is not
supporting its beneficial uses. Like flow alteration, habitat alteration is not considered a
pollutant and no TMDL was written for it. Data were not sufficient for a load analysis of
sediment; therefore no TMDL was done. To develop a load analysis, data will be
collected in 2006 after which a TMDL will be written in 2007.
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Sheep Creek — This stream is not on the 8303(d) list, but does contribute to the
phosphorus and suspended sediment loads in Bear River. Load allocations are 27 kg/year
for TP and 7,807 kg/year for TSS (Table 1-3).

Snowslide Canyon — This tributary to Montpelier Creek is listed on the §303(d) list for
sediment (Table 1-1). Data were not sufficient for a load analysis of sediment; therefore
no TMDL was done. To develop a load analysis, data will be collected in 2006 after
which a TMDL will be written in 2007.

Bear River Old Channel — This stream is not on the §303(d) list, but appears to be a
significant source of excess suspended solids and phosphorus into mainstem Bear River.
Montpelier waste water treatment plant is a source of nutrients into Bear River Old
Channel. Other possible pollutant sources are agriculture and livestock grazing.
Additional sediment sources may include the in-stream channel and excessively eroding
stream banks. The most critical periods for contributions of phosphorus and suspended
solids were winter base flow and lower basin runoff. Load allocations are 6,859 kg/year
for TP and 6,253,000 kg/year for TSS (Table 1-3).

St. Charles Creek — This stream is listed on the §303(d) list for nutrients and sediment
(Table 1-1). Assessment of BURP data indicates that the stream supports its beneficial
uses, therefore no TMDL was written. It will be recommended that St. Charles Creek be
removed from future 8303(d) lists.

Ovid Creek — This stream is listed on the 8303(d) list for sediment (Table 1-1).
Assessment of BURP data confirms that the stream is not supporting beneficial uses. The
primary beneficial uses affected are coldwater aquatic life and salmonid spawning.
Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks. Data
indicate that during summer base flow, the stream did exceed suspended solids targets.
On an annual basis, however, the stream does not exceed the target concentration for
suspended solids. Data were insufficient to recommend load allocations for hydrologic
periods, which might indicate excess loads during one or more periods followed by
extremely low loads that, when averaged over the year, results in a low annual load
estimate. More data (e.g., additional sites, more sampling events throughout the year,
estimates of bedload sediment) are needed to refine sediment load allocations. The stream
is a source of phosphorus and suspended solids to Bear River. Load allocations are 631
kg/year for TP and 104,468 kg/year for TSS (Table 1-3).

North Creek — This tributary to Ovid Creek is listed on the 8303(d) list for unknown
pollutants (Table 1-1). Assessment of BURP data indicates that the stream supports its
beneficial uses, therefore no TMDL was written. It will be recommended that North
Creek be removed from future 8303(d) lists.

Meadow Creek — This tributary to North Creek is listed on the §303(d) list for sediment
and unknown metals (Table 1-1). Assessment of BURP data confirms that the stream is
not supporting beneficial uses. Further investigation of the stream showed it to be
intermittent in flow. The water body assessment protocol based on BURP data was
designed only for streams with perennial flow. State water quality standards require
intermittent streams to meet beneficial uses during optimum flow periods, which for cold
water aquatic life is equal to or greater than one cfs. According to Dave Hull (BURP
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Coordinator, DEQ/Pocatello), flow in Meadow Creek is less than one cfs. No data were
reviewed to indicate metals are any problem in the creek and there is no reason to believe
metals might be a concern (Dave Hull, BURP Coordinator, DEQ/Pocatello, personal
communication). It will be recommended that Meadow Creek be removed from future
§303(d) lists.

Georgetown Creek — This stream is not on the §303(d) list, but appears to be a source of
excess phosphorus into mainstem Bear River. Possible pollutant sources are agriculture,
livestock grazing, and historic mining activities. The most critical periods for
contributions of phosphorus are upper basin runoff and summer base flow. Although not
as significant as phosphorus, the stream is a contributor of suspended solids to Bear
River, and so the load allocation is set at its current estimated load. Load allocations are
1,562 kg/year for TP and 376,986 kg/year for TSS (Table 1-3).

Stauffer Creek — This stream is not on the 8303(d) list, but does contribute to the
phosphorus and suspended sediment loads in Bear River, and so the load allocations are
set at current estimated loads. Load allocations are 709 kg/year for TP and 218,122
kglyear for TSS (Table 1-3).

Co-op Creek — This tributary to Stauffer Creek is listed on the 8303(d) list for nutrients
and sediment (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial uses affected are coldwater aquatic life
and salmonid spawning. Possible pollutant sources are agriculture and livestock grazing.
Additional sediment sources may include the in-stream channel and excessively eroding
stream banks. Data were not sufficient for a load analysis of either sediment or nutrients;
therefore no TMDLs were done. To develop a load analysis, data will be collected in
2006 after which a TMDL will be written in 2007.

Skinner Creek — This stream is not on the §303(d) list and assessment of BURP data
indicated it is supporting its beneficial uses although the level of phosphorus loading into
Bear River exceeded recommended target levels. As it appears that current levels of
phosphorus and sediment are not affecting beneficial uses, load allocations are set at
current estimated loads — 281 kg/year for TP and 74,487 kg/year for TSS (Table 1-3).

Pearl Creek — This stream is listed on the §303(d) list for nutrients and sediment (Table
1-1). No data were analyzed that indicate in-stream beneficial uses are impaired. More
data (e.g., BURP assessment) are needed in this creek to determine if beneficial uses are
being supported. The stream is also a source of phosphorus and suspended solids to Bear
River. Load allocations are 227 kg/year for TP and 86,061 kg/year for TSS (Table 1-3).

Eightmile Creek — This stream is not on the 8303(d) list, but does contribute to the
phosphorus and suspended solids loads in Bear River. Load allocations are 482 kg/year
for TP and 230,891 kg/year for TSS (Table 1-3).

Sulphur Canyon Creek — This stream is not on the §303(d) list, but does contribute to
the phosphorus and suspended solids loads in Bear River. Load allocations are 8 kg/year
for TP and 2,551 kg/year for TSS (Table 1-3).

Bailey Creek — This stream is not on the 8303(d) list, but does contribute to the
phosphorus and suspended solids loads in Bear River. Load allocations are 197 kg/year
for TP and 96,307 kg/year for TSS (Table 1-3).
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Soda Creek — This stream is not on the §303(d) list, but appears to be a significant
source of excess phosphorus into Alexander Reservoir and, by extension, mainstem Bear
River throughout the year. Possible pollutant sources are agriculture, livestock grazing,
and P4 Production. Although not as significant as phosphorus, the stream is a contributor
of suspended solids to the reservoir. Load allocations are 2,085 kg/year for TP and
250,662 kg/year for TSS (Table 1-3).

Densmore Creek — This stream is listed on the 8303(d) list for nutrients and sediment
Table 1-1). Assessment of BURP data indicates the stream is not supporting its beneficial
uses, although the lower end of the stream is intermittent. The primary beneficial use
affected is coldwater aquatic life. Possible pollutant sources are agriculture and livestock
grazing. Additional sediment sources may include the in-stream channel and excessively
eroding stream banks. The only time period when Densmore Creek did not exceed target
concentrations for either phosphorus or suspended solids was during summer base flow.
On an annual basis, however, the stream does not exceed the target concentration for
suspended solids. Data were insufficient to recommend load allocations for hydrologic
periods, which might indicate excess loads during one or more periods followed by
extremely low loads that, when averaged over the year, results in a low annual load
estimate. More data (e.g., additional sites, more sampling events throughout the year,
estimates of bedload) are needed to refine sediment load allocations. The stream is also a
source of phosphorus and suspended solids to Bear River. Load allocations are 141
kg/year for TP and 85,198 kg/year for TSS (Table 1-3).

Smith Creek — This stream is not on the 8303(d) list and assessment of BURP data
indicated it is supporting its beneficial uses although the level of phosphorus loading into
Bear River exceeded recommended target levels. As it appears that current levels of
phosphorus and sediment are not affecting beneficial uses, load allocations are set at
current estimated loads — 401 kg/year for TP and 209,382 kg/year for TSS (Table 1-3).

Alder Creek — This stream is not on the §303(d) list and assessment of BURP data
indicated it is supporting its beneficial uses although the levels of phosphorus and
suspended solids loading into Bear River exceeded recommended target levels. As it
appears that current levels of phosphorus and sediment are not affecting beneficial uses,
load allocations are set at current estimated loads — 622 kg/year for TP and 372,464
kgl/year for TSS (Table 1-3).

Whiskey Creek — This stream is listed on the §303(d) list for nutrients and sediment
(Table 1-1). Assessment of BURP data indicates the stream is not supporting its
beneficial uses. The primary beneficial use affected is coldwater aquatic life. Grace Fish
Hatchery does not appear to contribute excess phosphorus to Whiskey Creek. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the in-stream channel and excessively eroding stream banks. Data indicate that
Whiskey Creek did not exceed suspended solids target concentrations during any
hydrologic period, and phosphorus was elevated above target levels only slightly during
winter base flow. More data (e.g., additional sites, more sampling events throughout the
year, riparian condition, bank stability) are needed in this creek to better refine
phosphorus and total sediment (both suspended and bedload) loads, and determine their
contribution to beneficial use impairment. The stream is also a source of phosphorus and
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suspended solids to Bear River. Load allocations are 848 kg/year for TP and 134,419
kgl/year for TSS (Table 1-3).

Burton Creek — This stream is not on the §303(d) list and assessment of BURP data
indicated it is supporting its beneficial uses although the levels of phosphorus and
suspended solids loading into Bear River exceeded recommended target levels. As it
appears that current levels of phosphorus and sediment are not affecting beneficial uses,
load allocations are set at current estimated loads — 380 kg/year for TP and 289,756
kgl/year for TSS (Table 1-3).

Trout Creek — This stream is not on the 8303(d) list, but appears to be a source of
excess phosphorus into mainstem Bear River. Possible pollutant sources are agriculture
and livestock grazing. Additional sediment sources may include the in-stream channel
and excessively eroding stream banks. The only time period when Trout Creek was not
contributing either phosphorus or suspended solids into mainstem Bear River was during
summer base flow. On an annual basis, however, the stream does not exceed the target
concentration for suspended solids. Data were insufficient to recommend load allocations
for hydrologic periods, which might indicate excess loads during one or more periods
followed by extremely low loads that, when averaged over the year, results in a low
annual load estimate. More data (e.g., additional sites, more sampling events throughout
the year, estimates of bedload) are needed to refine sediment load allocations. Load
allocations are 1,112 kg/year for TP and 586,581 kg/year for TSS (Table 1-3).

Williams Creek — This stream is listed on the §303(d) list for nutrients and sediment
(Table 1-1). Assessment of BURP data indicates the stream is not supporting its
beneficial uses. The primary beneficial use affected is coldwater aquatic life. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the in-stream channel and excessively eroding stream banks. Data indicate that
Williams Creek did not exceed the target concentration for total phosphorus or suspended
solids either by hydrologic period or on an annual basis. More data (e.g., additional sites,
more sampling events throughout the year, riparian condition, bank stability) are needed
in this creek to better refine phosphorus and total sediment (both suspended and bedload)
loads, and determine their contribution to beneficial use impairment. The stream is also a
source of phosphorus and suspended solids to Bear River. Load allocations are 334
kgl/year for TP and 95,413 kg/year for TSS (Table 1-3).

Cottonwood Creek — This stream is listed on the §303(d) list for sediment (Table 1-1).
Assessment of BURP data confirms that the stream is not supporting beneficial uses. The
primary beneficial use affected is coldwater aquatic life. Possible pollutant sources are
agriculture and livestock grazing. Additional sediment sources may include the in-stream
channel and excessively eroding stream banks. Data indicate that Cottonwood Creek did
not exceed suspended solids target concentrations during any hydrologic period. More
data (e.g., additional sites, more sampling events throughout the year, estimates of
bedload sediment, riparian condition, bank stability) are needed in this creek to better
refine total sediment load and determine its contribution to beneficial use impairment.
The stream is also a source of phosphorus and suspended solids to Bear River. Load
allocations are 1,028 kg/year for TP and 479,447 kg/year for TSS (Table 1-3).
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Mink Creek — This stream is not on the 8303(d) list, but does contribute to the
phosphorus and suspended solids loads in Bear River. Load allocations are 2,765 kg/year
for TP and 413,677 kg/year for TSS (Table 1-).

Strawberry Creek — This tributary to Mink Creek is listed on the 8303(d) list for
unknown pollutants (Table 1-1). Assessment of BURP data indicates the stream is not
supporting its beneficial uses. The primary beneficial use affected is coldwater aquatic
life. Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks.
However, data were not sufficient for a load analysis of sediment, nutrients, or any other
possible pollutant; therefore, no TMDL was done. To develop a load analysis, data will
be collected in 2006 after which a TMDL will be written in 2007.

Battle Creek — This stream is listed on the 8303(d) list for nutrients and sediment (Table
1-1). Assessment of BURP data indicates the stream is not supporting its beneficial uses.
The primary beneficial use affected is coldwater aquatic life. Possible pollutant sources
are agriculture and livestock grazing. Additional sediment sources may include the in-
stream channel and excessively eroding stream banks. Data indicate Battle Creek
exceeded target concentrations for suspended solids and phosphorus throughout the year.
The stream is also a source of phosphorus and suspended solids to Bear River. Load
allocations are 284 kg/year for TP and 259,202 kg/year for TSS (Table 1-3).

Deep Creek — This stream is listed on the §303(d) list for unknown pollutants (Table
1-1). Assessment of BURP data indicates the stream is not supporting its beneficial uses.
Limited core sampling showed higher than optimum levels of sediment within the
streambed. The primary beneficial use affected is coldwater aquatic life. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the in-stream channel and excessively eroding stream banks. Data indicate Deep
Creek exceeded target concentrations for suspended solids and phosphorus throughout
the year. The stream is also a source of phosphorus and suspended solids to Bear River.
Load allocations are 2,145 kg/year for TP and 1,955,567 kg/year for TSS (Table 1-3).

Fivemile Creek — This stream is listed on the §303(d) list for unknown pollutants (Table
1-1). Assessment of BURP data indicates the stream is not supporting its beneficial uses.
Limited core sampling showed higher than optimum levels of sediment within the
streambed. The primary beneficial use affected is coldwater aquatic life. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the in-stream channel and excessively eroding stream banks. Data indicate
Fivemile Creek exceeded target concentrations for phosphorus throughout the year.
Suspended solids did not exceed target concentrations during any hydrologic period.
More data (e.g., additional sites, more sampling events throughout the year) are needed in
this creek to determine if suspended solids loads are contributing to impairment of
beneficial uses. The stream is also a source of phosphorus and suspended solids to Bear
River. Load allocations are 152 kg/year for TP and 64,708 kg/year for TSS (Table 1-3).

Weston Creek — This stream is listed on the 8303(d) list for flow, nutrients, and
sediment (Table 1-1). As mentioned earlier, no TMDLSs were written for stream reaches
affected by flow alteration. Assessment of BURP data indicates the stream is not
supporting its beneficial uses. Limited core sampling showed higher than optimum levels
of sediment within the streambed. The primary beneficial use affected is coldwater
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aquatic life. Possible pollutant sources are agriculture and livestock grazing. Additional
sediment sources may include the in-stream channel and excessively eroding stream
banks. The only time period when Weston Creek did not exceed target concentrations for
either phosphorus or suspended solids was during lower basin runoff. On an annual basis,
the stream exceeded the target concentration for phosphorus, but not for suspended
solids. More data (e.g., additional sites, more sampling events throughout the year,
estimates of bedload sediment, riparian condition, bank stability) are needed in this creek
to better refine total sediment load and determine its contribution to beneficial use
impairment. The stream is also a source of phosphorus and suspended solids to Bear
River. Load allocations are 577 kg/year for TP and 432,441 kg/year for TSS (Table 1-3).

Cub River — This stream from Sugar Creek to ldaho-Utah state line is listed on the
8303(d) list for flow, nutrients, and sediment (Table 1-1). As mentioned earlier, no
TMDLs were written for stream reaches affected by flow alteration. Assessment of
BURP data indicates the stream is not supporting its beneficial uses. Limited core
sampling showed higher than optimum levels of sediment within the streambed. The
primary beneficial uses affected are coldwater aquatic life and salmonid spawning.
Franklin waste water treatment plant is a source of nutrients in Cub River. Other possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the in-stream channel and excessively eroding stream banks. Load allocations are
3,086 kg/year for TP and 2,313,413 kg/year for TSS (Table 1-3).

Maple Creek — This tributary to Cub River is listed on the 8303(d) list for unknown
pollutants and bacteria (Table 1-1). Assessment of BURP data indicates that the stream
supports its beneficial uses except contact recreation, therefore a TMDL was written only
for E. coli. It will be recommended that on future 8303(d) lists Maple Creek be listed
only for bacteria. Based on the state water quality standard for E. coli (Table 1-2), the
annual load allocation is 821,289,820,442 organisms per year (Table 1-3), not to exceed a
monthly geometric mean of 126 organisms/100 ml.

Worm Creek — This stream is listed on the 8303(d) list for unknown pollutants (Table
1-1). Assessment of BURP data indicates the stream is not supporting its beneficial uses.
Limited core sampling did not show higher than optimum levels of sediment within the
streambed at an upstream site on the national forest. The primary beneficial use affected
is coldwater aquatic life. Preston waste water treatment plant is a source of nutrients in
Worm Creek. Other possible pollutant sources are agriculture and livestock grazing.
Additional sediment sources may include the in-stream channel and excessively eroding
stream banks. Load allocations are 632 kg/year for TP and 442,486 kg/year for TSS
(Table 1-3).

Malad River — This stream is listed on the 8303(d) list for sediment (Table 1-1).
Assessment of BURP data confirms that the stream is not supporting beneficial uses. The
primary beneficial use affected is coldwater aquatic life. Possible pollutant sources are
agriculture and livestock grazing. Additional sediment sources may include the in-stream
channel and excessively eroding stream banks. Data indicate Malad River exceeded
target concentrations for both suspended solids and phosphorus (in compliance with
Utah’s target concentration) at various times of the year. Load allocations were
recommended for mainstem Malad River at two sites (Table 1-3) — 3700 South (373
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kg/year for TP and 218,098 kg/year for TSS) and at the Idaho-Utah state line (5,535
kgl/year for TP and 5,045,955 kg/year for TSS).

Little Malad River — This tributary to Malad River is listed on the §303(d) list for
sediment (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial use affected is coldwater aquatic life.
Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks. Data
indicate Little Malad River did not exceed the target concentration for suspended solids.
More data (e.g., additional sites, more sampling events throughout the year, estimates of
bedload sediment, riparian condition, bank stability) are needed in this river to better
refine total sediment load and determine its contribution to beneficial use impairment.
The stream is also a source of phosphorus and suspended solids to Malad River. Load
allocations are 214 kg/year for TP and 88,118 kg/year for TSS (Table 1-3).

Wright Creek — This tributary of Little Malad River is listed on the §303(d) list for
sediment (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial uses affected are coldwater aquatic life
and salmonid spawning. Possible pollutant sources are agriculture, livestock grazing, and
mining activity. Additional sediment sources may include the in-stream channel and
excessively eroding stream banks. Data indicate Wright Creek exceeded the target
concentration for suspended solids only during lower basin runoff. On an annual basis,
however, the stream does not exceed the target concentration for suspended solids. More
data (e.g., additional sites, more sampling events throughout the year, estimates of
bedload sediment, riparian condition, bank stability) are needed in this creek to better
refine total sediment load and determine its contribution to beneficial use impairment.
The stream is also an indirect source of phosphorus and suspended solids to Malad River.
Load allocations are 175 kg/year for TP and 147,213 kg/year for TSS (Table 1-3).

Dairy Creek — This tributary to Wright Creek is listed on the §303(d) list for unknown
pollutants (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial use affected is coldwater aquatic life.
Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks.
However, data were not sufficient for a load analysis of sediment, nutrients, or any other
possible pollutant; therefore, no TMDL was done. To develop a load analysis, data will
be collected in 2006 after which a TMDL will be written in 2007.

Elkhorn Creek — This tributary to Little Malad River is listed on the §303(d) list for
unknown pollutants (Table 1-1). Assessment of BURP data confirms that the stream is
not supporting beneficial uses. The primary beneficial use affected is coldwater aquatic
life. Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks. Data
indicate Elkhorn Creek exceeded target concentrations for both phosphorus and
suspended solids during winter base flow. On an annual basis, however, the stream does
not exceed the target concentration for either phosphorus or suspended solids. Thus, it
would appear that if phosphorus or suspended solids levels contribute to impairment of
beneficial uses in Elkhorn Creek, the critical time period is winter base flow. More data
(e.g., additional sites, more sampling events throughout the year) are needed in this creek
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to determine factors leading to impairment of beneficial uses. The stream is also an
indirect source of phosphorus and suspended solids to Malad River. Load allocations are
46 kglyear for TP and 60,495 kg/year for TSS (Table 1-3).

Samaria Creek — This tributary to Malad River is listed on the 8303(d) list for nutrients
and sediment (Table 1-1). Because the stream was dry when the BURP protocol was
attempted, the resultant assessment of that data not surprisingly indicated the stream was
not supporting its beneficial uses. Assessment of BURP data to establish support of
beneficial uses was designed for streams with perennial flow. Samaria Creek could at
best be considered intermittent in flow. State water quality standards require intermittent
streams to meet beneficial uses during optimum flow periods, which for cold water
aquatic life is equal to or greater than one cfs. According to Dave Hull (BURP
Coordinator, DEQ/Pocatello, personal communication), flow in Samaria Creek is less
than one cfs and so it is recommended the stream be removed from future 8303(d) lists.

Devil Creek — This tributary to Malad River is listed on the §303(d) list for nutrients and
sediment (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial use affected is coldwater aquatic life.
Possible pollutant sources are agriculture and livestock grazing. Additional sediment
sources may include the in-stream channel and excessively eroding stream banks. Data
indicate Devil Creek exceeded the target concentration for phosphorus, but not suspended
solids. More data (e.g., additional sites, more sampling events throughout the year,
estimates of bedload sediment, riparian condition, bank stability) are needed in this creek
to better refine total sediment load and determine its contribution to beneficial use
impairment. The stream is also a source of phosphorus and suspended solids to Malad
River. Load allocations are 67 kg/year for TP and 11,854 kg/year for TSS (Table 1-3).

Deep Creek — This tributary to Malad River is listed on the §303(d) list for unknown
pollutants (Table 1-1). Assessment of BURP data confirms that the stream is not
supporting beneficial uses. The primary beneficial use affected is coldwater aquatic life.
Possible pollutant sources are agriculture, livestock grazing, and urban activities.
Additional sediment sources may include the in-stream channel and excessively eroding
stream banks. Data indicate that target concentrations for either phosphorus or suspended
solids were not exceeded during any hydrologic period. Thus, it would appear that neither
phosphorus nor suspended solids levels contribute to impairment of beneficial uses in
Deep Creek. More data (e.g., additional sites, more sampling events throughout the year)
are needed in this creek to determine factors leading to impairment of beneficial uses.
The stream is also a source of phosphorus and suspended solids to Malad River. Load
allocations are 23 kg/year for TP and 4,335 kg/year for TSS (Table 1-3).

1.2 Point Sources

Phosphorus and suspended solids wasteload allocations were recommended for point
sources. It is also expected that these point sources meet other water quality standards
requirements (e.g., ammonia).

Montpelier waste water treatment plant — This point source contributes nutrients to
Bear River. Based on phosphorus and suspended solids target concentrations (Table 1-2),
wasteload allocations are 17 kg/yr and 6,790 kg/yr, respectively (Table 1-3). At the

= Ecosystems Research Institute

Subbasin Assessment for the Idaho Bear River Basin, Idaho
Page 28



current wasteload allocation, a wasteload reduction of 227 kg/yr of TP is required. No
reduction in suspended solids is necessary at this time.

Soda Springs waste water treatment plant — This point source contributes nutrients to
Bear River. Based on TP and TSS target concentrations (Table 1-2), wasteload
allocations are 54 kg/yr and 32,217 kg/yr, respectively (Table 1-3). At the current
wasteload allocation, a wasteload reduction of 844 kg/yr of TP is required. No reduction
in suspended solids is necessary at this time.

Clear Springs Foods — This point source does not appear to contribute phosphorus or
suspended solids to the Bear River at levels above target concentrations (Table 1-2).
Annual wasteload allocations for TP and TSS are 550 kg and 78,824 kg, respectively
(Table 1-3). Seasonal wasteload allocations for phosphorus are: 188 kg for winter (Jan-
Mar); 84 kg for spring (Apr-Jun); 85 kg for summer (Jul-Sep); and, 193 kg for fall (Oct-
Dec).

Grace waste water treatment plant — This point source contributes nutrients to Bear
River. Based on TP and TSS target concentrations (Table 1-2), wasteload allocations are
4 kglyr and 1,409 kgl/yr, respectively (Table 1-3). At the current wasteload allocation, a
wasteload reduction of 69 kg/yr of TP is required. No reduction in suspended solids is
necessary at this time.

Bear River Trout Farm — This point source does not appear to contribute phosphorus
or suspended solids to the Bear River at levels above target concentrations (Table 1-2).
Annual wasteload allocations for TP and TSS are 848 kg and 89,301 kg, respectively
(Table 1-3). Seasonal wasteload allocations for phosphorus are: 220 kg for winter (Jan-
Mar); 330 kg for spring (Apr-Jun); 149 kg for summer (Jul-Sep); and, 149 kg for fall
(Oct-Dec).

Grace Fish Hatchery — This point source does not appear to contribute phosphorus or
suspended solids to Whiskey Creek at levels above target concentrations (Table 1-2).
Annual wasteload allocations for TP and TSS are 135 kg/yr and 70,548 kg/yr,
respectively (Table 1-3). Seasonal wasteload allocations for phosphorus are: 54 kg for
winter (Jan-Mar); 41 kg for spring (Apr-Jun); 21 kg for summer (Jul-Sep); and, 19 kg for
fall (Oct-Dec).

Preston waste water treatment plant — This point source contributes nutrients to Worm
Creek. Based on TP and TSS target concentrations (Table 1-2), wasteload allocations are

50 kg/yr and 30,142 kglyr, respectively (Table 1-3). At the current wasteload allocation, a
wasteload reduction of 1,501 kg/yr of TP is required. No reduction in suspended solids is

necessary at this time.

Franklin waste water treatment plant — This point source contributes nutrients to Cub
River. Based on TP and TSS target concentrations (Table 1-2), wasteload allocations are
4 kglyr and 2,255 kgl/yr, respectively (Table 1-3). At the current wasteload allocation, a
wasteload reduction of 165 kg/yr of TP is required. No reduction in suspended solids is
necessary at this time.
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1.3 Water bodies Recommended for Delisting

Assessment of BURP data indicate several streams currently on the §303(d) list are
meeting their beneficial uses for coldwater aquatic life. These streams include North, St.
Charles, and Maple creeks. We recommend that North and St. Charles creeks be removed
from future 8303(d) lists. Although Maple Creek supports coldwater aquatic life, it still
has bacteria problems. Thus, it is recommended that Maple Creek be listed only for
bacteria problems on future 8303(d) lists. As both Meadow and Samaria creeks are
intermittent streams with optimum flows less than one cfs, and no data were reviewed to
suggest that metals are affecting beneficial uses in Meadow Creek, it is suggested that
these streams be removed from future §303(d) lists.

1.4 Possible Additions to 8303(d) List

Water quality data examined during preparation of the TMDL imply there are other water
bodies which may be experiencing impairment of beneficial uses due to levels of
phosphorus and suspended solids above target levels recommended for Bear River Basin.
These streams include: Georgetown, Soda, and Trout creeks. Assessment of BURP data
indicated that Georgetown and Soda creeks are not supporting beneficial uses. Data are
not available to indicate whether pollutants are impairing beneficial uses within Trout
Creek.

BURP data assessment indicated that several other non 8303(d)-listed streams are not
supporting their beneficial uses. The following did not support coldwater aquatic life
and/or salmonid spawning in at least a portion of the watershed and should be considered
for inclusion on future 8303(d) lists: Pegram Creek, Sheep Creek, Sulphur Canyon,
Wilson Creek, Eightmile Creek, Liberty Creek, Paris Creek, Indian Creek, Little Beaver
Creek, Jenkins Hollow, Swan Lake Creek, West Cherry Creek, Susan Hollow, and Indian
Mill Creek.

Several streams exceeded water quality standards for bacteria and are recommended for
inclusion on future §303(d) lists. These water bodies include: Mill Creek, Whiskey
Creek, Georgetown Creek, Stockton Creek, Swan Lake Creek, Alder Creek, Smith Creek,
Malad River, Devil Creek, Little Malad River, Wright Creek, and Dairy Creek.

Other streams for which assessment of BURP data indicated non-support of beneficial
uses include: Sleight Canyon, Steel Canyon, Trail Hollow, Black Canyon, Four Mile
Canyon, Henderson Creek, Campbell Creek, and Evans Creek. Further investigation of
these streams showed them to be dry, and thus they would be considered intermittent
(Dave Hull, BURP Coordinator, DEQ/Pocatello, personal communication). The
assessment process for BURP data in determining support of beneficial uses was
designed for perennial, not intermittent, streams. These streams will not be listed until an
appropriate protocol for assessing intermittent streams indicates non-support of beneficial
uses.

1.5 Data Gaps

Several aspects of the TMDL would be improved with additional data. These data would
serve to better refine links between pollutants and beneficial uses, natural background
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levels, more appropriate targets, and better estimates of load allocations. The following is
by no means an exhaustive list of all data needs in the Bear River Basin.

e Natural background levels of sediment and phosphorus
e Regular stream flow information throughout the year from tributaries
e Link between reduction in water column sediment and reduction in depth fines

e Depth fines data throughout listed streams through several water years realizing that
riffle area sites are subject to change from hydraulic activity

e Bedload sediment data, which would supplement suspended (water column) sediment
data

e Refinement of nutrient levels necessary to support beneficial uses
e Depth fines and BURP sampling in Bear River reaches with no such data

1.6 Implementation Strategies

Any implementation plan will concentrate on reducing suspended sediment and
phosphorus. For point sources such as waste water treatment plants, it is expected that
future NPDES permits will include recommended reductions in nutrients (i.e.,
phosphorus). Reduction in pollutant loadings for nonpoint sources will most likely
require a mix of policy changes, program initiatives, and implementation of Best
Management Practices.

Certain state agencies have been designated to work with particular industries with the
potential for contributing nonpoint source pollutants. For example, the Idaho Soil
Conservation Commission has the responsibility to work with agriculture and the
livestock industry on development of their implementation plan to meet
recommendations set out in the Bear River Basin TMDL.

No timelines are presented as to when water quality will improve to the point of
supporting beneficial uses. Such dates are dependent on a myriad of things such as
financial support, landowner cooperation, and geological processes (e.g., sufficient
stream flows to mobilize sediment and move it out of the system). The hope would be to
see significant changes toward meeting goals of the TMDL within ten years.

Three different load reduction strategies for phosphorus are presented. Each strategy
would require an increasing amount of effort to reduce incoming phosphorus to the
system. The strategies concentrate on reducing phosphorus associated with agricultural
and feedlot activities.

In this analysis, we have chosen to illustrate the results graphically as well as in a tabular
format.
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1.7 Advisory Group Concurrence

The Bear River/Malad River Subbasin Assessment and Total Maximum Daily Load Plan
was begun and essentially finished prior to passage of legislation amending Idaho Code
839-3611 requiring concurrence of the local Watershed Advisory Group (WAG) prior to
submittal of the plan. Unfortunately, establishment of any WAG in the Bear River Basin
was unsuccessful. In the absence of a WAG, such responsibilities fell to the Basin
Advisory Group (BAG). During the development of the TMDL, the BAG was kept
apprised as the plan progressed. Although the BAG did not formally approve the plan, at
no time did BAG members object to the plan as it went through the various stages
required for submittal to EPA. Any questions put forth by BAG members, and other
concerned citizens, were answered either through the public meetings held in conjunction
with local soil and water conservation districts or via response to public comments found
as an appendix to the plan. This page intentionally left blank for correct doubled-sided
printing
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2 Subbasin Assessment

The Bear River spans over 550 miles, draining a 470,000 acre watershed that encompasses parts
of three states (Figure 2-1). The river's headwaters are in the Uinta mountains in Utah. From
there, the river travels north into Wyoming, moving back into Utah once before returning to
Wyoming. The Smiths Fork located in Wyoming, enters the river about 290 river miles above
the Great Salt Lake (the final destination for Bear River water). This tributary approximately
doubles the discharge of the Bear River to an average flow of 450 cfs. The Thomas Fork, which
is partially located in Idaho, enters the Bear River about 23 river miles (Rm) farther downstream,
just after the river flows into Idaho. At Stewart Dam, northeast of Bear Lake (Rm 227), the river
is diverted into Bear Lake, where water is stored for irrigation use and used for power generation
as a secondary benefit. During runoff or extended high water periods, water may short circuit
through Mud Lake north of Bear Lake, and re-enter the Bear River without actually entering
Bear Lake. When water is released from Bear Lake it travels northwest through Idaho to
Alexander Reservoir, near the town of Soda Springs. From that point, the river veers south,
traveling through the agricultural lands of Gem Valley and passing through Oneida Reservoir
before entering Cache Valley. Within Cache Valley, several major tributaries enter the river,
including the Cub River, the Logan River, the Blacksmith River and the Little Bear River. These
tributaries increase the flow in the river from an average annual discharge at the state line of
1,150 cfs to 1,500 cfs below Cutler Reservoir. After passing through Cutler Reservoir, the Bear
leaves Cache Valley, entering the northern end of the Great Salt Lake Valley. It travels south
from that point, collecting discharge from the Malad River before flowing into the Bear River
Bird Refuge and ultimately into the Great Salt Lake, with an average annual discharge of 1,760
cfs.

The river's flow and irrigation diversions are under the control of the Bear River Compact and
regulated by the Bear River Commission. Water quality within the river falls under the
jurisdiction of the states of Idaho, Utah, and Wyoming. This investigation focused on the lIdaho
portion of the Bear River from the ldaho-Wyoming state line (Rm 267) down to the Idaho-Utah
state line (Rm 96.6). We refer to this section of the Bear River in Idaho as the Idaho Bear River
basin. This reach of the Bear River has over 2,814 square miles of watershed. Additionally, it
contains a stream network that is 5,087 linear miles, of which 1,469 miles (2 %) are perennial.
The overall goal of this study was as follows:

Conduct a quantitative characterization of the lower portion of the Idaho Bear
River basin and to evaluate water quality limited segments of the mainstem and
perennial streams.

To that end, a number of objectives were established. These objectives represented specific areas
of data collection and analysis. The objectives were:

1) Determine the physical and biological characteristics of the watershed;

2) Summarize historical water quality studies and determine water quality limited
segments in the subbasin; and

3) Conduct a pollution source inventory utilizing a mass balance approach.
The activities associated with each objective will be described in the following.
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Figure 2-1. Bear River Watershed.

2.1 Characterization of the Watershed

Subbasin Assessment for the Idaho Bear River Basin, ldaho

A large number of data sources were used to characterize Idaho’s Middle Bear River
watershed. These data included drainage area, hydrology, precipitation, topography,
vegetation, soils, and geology.

2.1.1 Physical and Biological Characteristics

Climate

The climate within the Bear River basin has been characterized as semiarid continental in
that the winters are cold, summers are hot, and precipitation is very low (USGS 1969).
The mean annual temperature at the five climatological stations in the basin averages 5.9
° Celsius (47 °F). Typically, the frost-free growing season lasts for about 100 days
between late May and early September (Figure 2-2). Maximum temperatures occur in
July (approximately 20°C) with the lows in December, January and February (-7.5°C).
Montpelier, located in the upper drainage basin is usually 2.5°C cooler than Preston,
located at the lower end of the basin.

Precipitation within the Bear River basin is distributed unevenly with regards to both
time and area. Most of the water within the basin is derived from winter snowfall. Data
obtained at the U. S. Weather Bureau stations at Preston, Grace, and Montpelier show

that the average monthly precipitation ranges from a high of 1.93 inches in April to a low
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of 0.65 inches in July (Figure 2-3). The range in precipitation at these stations is from
about 8.5 inches to about 23 inches (Figure 2-4). The 50 percent exceedance value for
Preston, meaning half the time one could expect total precipitation to exceed this value, is
16 inches per year while Grace and Montpelier are close to 14 inches annually. Over 50
percent of the surface area of the Idaho Bear River basin receives between 10-20 inches
of annual precipitation (Figure 2-5). The areal distribution of precipitation is influenced
by elevation and ranges from 10 inches at low elevations to over 50 inches at higher
altitudes (Figure 2-6). Average precipitation over the entire Idaho Bear River basin is 3.3
million acre-feet annually.
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Figure 2-2. Average monthly temperatures for representative stations in the ldaho Bear

River basin.
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Figure 2-3. Average monthly precipitation at five historical stations in the ldaho Bear River
basin.
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IDAHO BEAR RIVER BASIN
Annual Precipitation (1960-1998)
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Figure 2-4. Annual precipitation for five stations in the Idaho Bear River basin.
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Figure 2-5. Distribution of precipitation classes in the Idaho Bear River basin.
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Figure 2-6. Geographical distribution of average annual precipitation.
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Geoloqgy, Landform and Land Use Watershed Classification

Watershed characteristics were determined using a geographic information systems (GIS)
based ecological classification system proposed by Jensen et al., 1989 and described in
detail in the companion document by White Horse Associates, Inc. The ecological
classification consisted of seven levels, ranging from broad classes based upon landscape
characteristics to very refined classes of valley-bottom land form and riparian vegetation

types.

Broad classes (ecoregion, geologic district, and subsection) were applied to the entire
project area, whereas land type and valley bottom type were applied only to the target
watersheds which were third order and greater. The valley-bottoms for some streams less
than Order 3 in 303(d) watersheds were also identified. The most refined class (state) was
applied only to the main course of the Bear River. The entire data set is available in the
companion document. Summaries of all characteristics used in the statistical analysis
described later in this section are provided in the following tables.

Geologic districts are areas of distinctive rock types or parent materials that are often
associated with major structural forms. Six geologic districts were identified in the Bear
River in Idaho. Sedimentary calcareous materials comprised mainly of limestone made
up the largest material type (34%), followed by sedimentary sandstone (26%),
unconsolidated alluvium and lake deposits (21%), volcanic (12%), metamorphic (5%),
and water (0.2%). The geologic districts for the entire Idaho Bear River basin are shown
in Figure 2-7.

Watersheds for monitoring stations on tributaries of the Bear River (T01 through T10,
T14 through T22 and T24 through T28) were delineated and results summarized.
Delineations of the tributary watersheds can be seen in the companion document
produced by White Horse Associates. The following three tables of summarized data will
be for these tributary watersheds. It should be emphasized that these tables include data
for the tributary watersheds, not for the entire Idaho Bear River basin. Table 2-1 lists
acreages for geologic districts within the tributary watersheds.

Subsections are areas with distinctive geomorphic character that often correspond with
geologic districts. Four subsections were defined in the Idaho Bear River basin. The four
subsections (geomorphic classes) were intersected with the five geologic districts to
produce seven combinations that define the subsections. A map of resulting subsections
in the entire Idaho Bear River basin can be seen in Figure 2-8. Within the 1.8 million acre
watershed, fluvial lands (mountain valleys) made up 57.8 percent of the entire watershed
followed by alluvial lands (broad valleys filled with eroded sediments) with 22.8 percent
of the watershed area. The third subsection (lacustrine lands), which are valleys filled
with Pleistocene Lake Bonneville sediments, comprised 12.9 percent of the watershed.
The last category was Alpine glaciated lands with only 6.5 percent of the area. The
spatial distribution of the subsections by tributary watershed can be seen in Table 2-2.

The valley bottomland types correspond to the site-specific characteristics associated
with the drainage network. Site-specific characteristics included stream channels, flood
plains, levees, stream terraces, and alluvial fans. The valley-bottom land types comprised
about 168,642 acres (9.4%) of the Bear River basin in Idaho (Figure 2-9). For the entire
Idaho Bear River basin, alluvial unconfined valley (59.1 %), Bear Lake (20.7%), and
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sedimentary V-shaped depositional canyons (10%) made up the largest categories of the
valley bottom types encountered. The areas of the valley-bottom types for each tributary
watershed are summarized in Table 2-3.

In addition to the ecological classification of the watershed characteristics, land uses
within the immediate floodplain (valley bottoms) were also determined. General (Table
2-4) and specific land uses (Table 2-5, Table 2-6) for each tributary watershed were
quantified.

As noted above, target watersheds were classified relative to the defined geology,
subsection, valley bottom type and land use. In a similar manner, the watersheds between
stations on the mainstem Bear River were summarized. The results of this summary can
be seen in Table 2-7 through Table 2-10.
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Figure 2-7. Geologic district areas for the Idaho Bear River basin.
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Table 2-1. Areas (acres) of geologic districts for watersheds of tributary monitoring stations. See Figure 1-4 to Figure 1-8 for tributary
location and Figure 2-16 for site location.

Sedimentary

Sedimentary

Unconsolidated

Site ID Station Name Calcareous Sandstone Alluvium Volcanic Metamorphic TOTAL
MRO1 Malad River at 3700 S 8,162 7,079 15,241
MTO1 Wright Creek 5,340 8,183 13,523
MTO02 Elkhorn Creek 1,404 108 1,512
MTO03 Deep Creek 14,854 4,772 10,258 29,884
MT04 Devil Creek 27,737 15,002 361 43,099
MTO05 Little Malad River 102,588 17,506 2,917 123,011
TO01 Thomas Fork 1,316 39,482 18,604 59,402
T02 Sheep Creek 4,819 9,581 1,069 15,469
T03 Ovid Creek 27,098 15,694 10,022 17,749 70,563
T04 Georgetown Creek 15,851 7,132 1,358 24,340
TO5 Stauffer Creek 4,449 8,046 4,115 6,106 22,716
TO06 Skinner Creek 2,994 276 1,530 2,316 7,116
T07 Pearl Creek 134 577 248 4,692 5,652
T08 Eightmile Creek 12,249 6,017 123 4,152 22,541
T09 Sulphur Canyon Creek 5,478 833 6,312
T10 Bailey Creek 1,547 3,109 45 4,702
T14 Soda Creek 1,281 17,052 18,333
T15 Densmore Creek 5,720 954 4,435 11,109
T16 Smith Creek 1,436 259 1,696
T17 Alder Creek 1,404 1,953 3,358
T18 Whiskey Creek 1,305 368 1,673
T19 Burton Creek 605 2,210 4,021 6,836
T20 Trout Creek 16,510 7,063 955 24,528
T21 Williams Creek 12,465 618 13,083
T22 Cottonwood Creek 12 33,200 235 13,767 47,215
T24 Mink Creek 20,564 13,418 5 6,691 40,679
T25 Battle Creek 15,645 23,671 2,013 41,329
T26 Deep Creek 6,984 46,625 33,238 86,848
T27 Fivemile Creek 5,260 2,547 4,376 12,183
T28 Weston Creek 25,567 13,766 3,202 6,538 49,073
TOTAL (ACRES) 316,743 229,360 161,298 47,465 68,154 823,026
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Figure 2-8. Subsection areas for the Idaho Bear River basin.
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Table 2-2. Areas (acres) of subsections for watersheds of tributary monitoring stations. See Figure 1-4 to Figure 1-8 for tributary

location and Figure 2-16 for site location.

Sedimentary Sedimentary
Metamorphic Sedimentary (calc) alpine (calc) fluvial |Volcanic fluvial| Unconsolidated | Unconsolidated TOTAL
Site ID Station Name fluvial lands fluvial lands glacial lands lands alluvial lands lacustrine lands AREA
MRO1 Malad River at 3700 S 7,654 7,586 15,241
MTO1 Wright Creek 4,416 8,504 603 13,523
MTO02 Elkhorn Creek 843 669 1,512
MTO03 Deep Creek 18,000 10,258 1,626 29,884
MT04 Devil Creek 30,617 361 12,122 43,099
MTO05 Little Malad River 70,085 2,813 32,772 17,340 123,011
TO01 Thomas Fork 35,175 1,558 22,669 59,402
T02 Sheep Creek 10,330 4,819 320 15,469
TO03 Ovid Creek 16,518 16,261 26,095 1,775 9,914 70,563
T04 Georgetown Creek 6,994 15,853 1,493 24,340
T05 Stauffer Creek 5,464 6,321 676 5,507 4,748 22,716
T06 Skinner Creek 1,852 463 3,185 1,615 7,116
T07 Pearl Creek 4,664 573 96 128 192 5,652
T08 Eightmile Creek 3,029 5,345 6,297 7,076 795 22,541
T09 Sulphur Canyon Creek 5,425 886 6,311
T10 Bailey Creek 2,615 1,547 539 4,701
T14 Soda Creek 958 1,619 15,756 18,333
T15 Densmore Creek 5,236 5,720 153 11,109
T16 Smith Creek 1,435 261 1,696
T17 Alder Creek 2,877 480 3,358
T18 Whiskey Creek 1,673 1,673
T19 Burton Creek 5,196 605 1,034 6,836
T20 Trout Creek 2,205 8,040 8,498 5,785 24,528
T21 Williams Creek 443 4,424 8,042 174 13,083
T22 Cottonwood Creek 14,001 33,213 47,214
T24 Mink Creek 6,691 13,424 7,628 12,936 40,679
T25 Battle Creek 2,013 20,552 18,764 41,329
T26 Deep Creek 21,796 13,496 51,555 86,847
T27 Fivemile Creek 4,941 7,242 12,183
T28 Weston Creek 24,696 6,538 17,838 49,073
TOTAL (ACRES) 71,623 178,631 53,719 252,349 30,094 102,532 134,072 823,020
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ldaho Bear River Basin Area Location
Valley Bottom Type Index

Detailed valley bottom type maps associated by
displayed quad number can be found in Appendix I.

Valley Bottom Areas
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Figure 2-9. Map index for valley bottoms types in the ldaho Bear River basin.
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Table 2-3. Areas of valley bottom types for watersheds of tributary monitoring stations. See Figure 1-4 to Figure 1-8 for tributary
location and Figure 2-16 for site location.

) ) Metamorphic Sedimentary Sedimentary (calc) | Volcanic Alluvial Lacustrine
Site ID Station Name VEL | VD VE® VD' VE VD! VD' cV! e cD! CV! v | TOTA
MRO1 Malad River at 3700 S 365.63 365.63
MTO1 Wright Creek 165.47 138.36 303.83
MTO02 Elkhorn Creek 2.71 2.71
MTO03 Deep Creek 277.36 235.03 449.6 65.02 1027.01
MTO04 Devil Creek 923.94 1154.2 2730.73 | 4808.86
MTO5 Little Malad River 146.35 2759.52 290.39 1385 710.36 5291.62
TO1 Thomas Fork 673.99 10663.94 11337.93
T02 Sheep Creek 582.24 582.24
TO3 Ovid Creek 235.08 38 841.81 121.94 7354.15 8590.98
TO4 Georgetown Creek 40.39 130.51 38.37 1231.51 1440.78
TO5 Stauffer Creek 762.48 19.13 27.18 4.23 3165.28 3978.3
TO6 Skinner Creek 44.87 44.87
TO7 Pearl Creek 125.9 164.33 290.23
TO8 Eightmile Creek 941.22 110.71 51.41 1103.34
T09 Sulphur Canyon Creek 0.92 0.92
T10 Bailey Creek 118.59 287.35 73.62 479.56
T14 Soda Creek 0.45 0.45
T15 Densmore Creek 35.99 18.99 18.64 221.53 295.15
T16 Smith Creek 45.95 45.95
T17 Alder Creek 11.22 11.22
T18 Whiskey Creek 20.27 20.27
T19 Burton Creek 204.48 204.48
T20 Trout Creek 1735.2 1735.18
T21 Williams Creek 143.74 143.74
T22 Cottonwood Creek 84.21 97.58 459.5 1558.8 2200.09
T24 Mink Creek 835.29 5.11 840.4
T25 Battle Creek 23.04 833.97 257.81 150.43 246.59 1511.84
T26 Deep Creek 106.85 270.12 362.43 | 2173.33 |4123.24| 7035.97
T27 Fivemile Creek 28.25 28.25
T28 Weston Creek 545.64 252.88 57.64 856.16
TOTAL (ACRES) 355.28 | 116.57 786.37 6284.88 416.77 4156.18 373.84 2375.85 | 25166.51 [ 2575.95| 4340.41 | 7629.35 | 54577.96

(1)VE: V-erosional canyon, VD: V-depositional canyon, CV: confined valley, UV: unconfined valley, CD: confined draw, calc: calcareous
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Table 2-4. General land use for watersheds of tributary monitoring stations. See Figure 1-4 to Figure 1-8 for tributary location and
Figure 2-16 for site location.

GENERAL LAND USE CATEGORY

Site ID Station Name Urban Agriculture Rangeland Forest Water Wetland Barren TOTAL
MRO1 Malad River at 3700 S 51 8,692 6,458 28 11 15,241
MTO1 Wright Creek 21 3,368 10,110 24 13,523
MTO02 Elkhorn Creek 449 1,063 1,512
MTO03 Deep Creek 590 8,246 21,016 33 29,884
MTO04 Devil Creek 1,339 23,457 18,066 90 136 11 43,099
MTO5 Little Malad River 231 57,291 64,607 496 189 174 22 123,011
TO1 Thomas Fork 18 2,056 44,145 10,354 2,828 59,401
T02 Sheep Creek 1,972 13,227 270 15,469
TO03 Ovid Creek 157 17,700 21,308 30,035 74 1,287 70,563
TO4 Georgetown Creek 236 1,780 8,309 13,133 335 23,793
TO5 Stauffer Creek 23 4,745 9,465 8,423 59 22,716
TO6 Skinner Creek 11 1,155 2,511 2,992 376 70 7,116
T07 Pearl Creek 108 1,644 861 3,039 5,652
T08 Eightmile Creek 1,388 4,249 6,989 9,494 422 22,541
T09 Sulphur Canyon Creek 855 2,328 3,063 45 20 6,311
T10 Bailey Creek 76 542 1,119 1,047 1,917 4,701
T14 Soda Creek 297 11,059 5,776 281 205 557 159 18,335
T15 Densmore Creek 2,222 4,185 4,664 37 11,109
T16 Smith Creek 804 608 284 1,696
T17 Alder Creek 1,376 1,298 683 3,357
T18 Whiskey Creek 1,544 129 1,673
T19 Burton Creek 1,889 1,878 3,069 6,836
T20 Trout Creek 6,626 8,315 9,587 24,528
T21 Williams Creek 478 1,569 11,036 13,083
T22 Cottonwood Creek 5,292 18,819 23,088 15 47,214
T24 Mink Creek 8,289 11,272 21,119 40,679
T25 Battle Creek 10 26,657 11,888 2,373 401 41,329
T26 Deep Creek 174 42,429 39,724 2,643 589 1,288 86,847
T27 Fivemile Creek 69 6,916 5,156 27 15 12,183
T28 Weston Creek 181 23,566 24,705 454 97 69 49,073
TOTAL (ACRES) 3,485 272,951 364,949 156,791 16,594 7,070 634 822,474
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Table 2-5. Specific land use for watersheds of tributary monitoring stations—urban or built-up, agricultural, rangeland. See Figure

1-4 to Figure 1-8 for tributary location and Figure 2-16 for site location.

Urban or Built Up Land Agricultural Land Rangeland
Herba-
Com- Transpor- Mixed Other Crop/pas- Other ceous Shrub Mixed
Site ID Station Name Residential | mercial Industrial tation urban urban ture agriculture| rangeland | rangeland | rangeland
MRO1 Malad River at 3700 S 13 24 15 8,692 3,202 3,256
MTO1 Wright Creek 21 3,368 9,097 1,013
MTO02 Elkhorn Creek 449 851 212
MTO03 Deep Creek 279 74 225 7 6 8,246 13,441 7,575
MT04 Devil Creek 335 66 20 819 88 11 23,457 16,785 1,281
MTO05 Little Malad River 45 33 113 40 57,274 18 57,672 6,934
TO1l Thomas Fork 18 2,018 38 190 41,432 2,523
T02 Sheep Creek 1,972 213 10,652 2,362
TO3 Ovid Creek 91 15 51 17,682 18 757 19,188 1,363
TO4 Georgetown Creek 220 16 1,780 7,711 598
TO5 Stauffer Creek 23 4,741 4 252 8,789 424
TO6 Skinner Creek 11 1,155 14 2,489 9
TO7 Pearl Creek 108 1,622 22
TO8 Eightmile Creek 1,388 3,709 541
TO9 Sulphur Canyon Creek 855 2,015 313
T10 Bailey Creek 76 542 1,027 93
T14 Soda Creek 242 55 11,059 5,037 739
T15 Densmore Creek 2,222 3,865 321
T16 Smith Creek 804 581 27
T17 Alder Creek 1,376 1,298
T18 Whiskey Creek 1,532 12 129
T19 Burton Creek 1,889 1,842 36
T20 Trout Creek 6,626 8,314 1
T21 Williams Creek 478 1,569
T22 Cottonwood Creek 5,292 48 15,528 3,243
T24 Mink Creek 8,278 11 11,272
T25 Battle Creek 10 26,647 10 11,888
T26 Deep Creek 86 12 61 16 42,397 31 32,739 6,985
T27 Fivemile Creek 27 42 6,916 4,884 271
T28 Weston Creek 119 19 37 7 23,566 21,410 3,295
TOTAL (ACRES) 1,447 340 99 1,180 379 40 272,809 143 1,472 320,039 43,438
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Table 2-6. Specific land use for watersheds of tributary monitoring stations—forest land, water, wetland, barren land. See Figure 1-4
to Figure 1-8 for tributary location and Figure 2-16 for site location.

Forest Land Water Wetland Barren Land
Deciduous | Evergreen Mixed Forested [Nonforest-| Sandy
Site ID Station Name forest forest forest Lakes Reservoirs [ wetland |[ed wetland |barren land| Rock [Mine/quarry TOTAL
MRO1 Malad River at 3700 S 28 11 597,986
MTO1 Wright Creek 24 586,064
MTO02 Elkhorn Creek 573,578
MTO3 Deep Creek 33 572,311
MT04 Devil Creek 90 136 11 550,271
MTO05 Little Malad River 496 189 174 22 509,572
TO1l Thomas Fork 1,791 4,155 4,408 187 2,642 407,559
T02 Sheep Creek 270 364,133
TO3 Ovid Creek 783 20,664 8,587 74 219 1,069 382,694
TO4 Georgetown Creek 702 12,431 63 272 358,359
TO5 Stauffer Creek 1,039 4,766 2,618 59 357,114
TO6 Skinner Creek 2,630 362 376 70 346,744
TO7 Pearl Creek 102 759 3,039 346,976
TO8 Eightmile Creek 92 6,364 532 9,494 190 232 362,150
TO9 Sulphur Canyon Creek 100 2,963 45 20 360,182
T10 Bailey Creek 518 529 1,917 360,275
T14 Soda Creek 281 45 160 557 60 99 359,834
T15 Densmore Creek 928 3,736 37 348,142
T16 Smith Creek 284 342,339
T17 Alder Creek 1 683 341,638
T18 Whiskey Creek 338,963
T19 Burton Creek 3,069 340,359
T20 Trout Creek 226 7,470 1,891 346,215
T21 Williams Creek 2,769 5,042 3,224 342,310
T22 Cottonwood Creek 2,555 785 19,748 15 363,366
T24 Mink Creek 4,976 3,183 12,960 363,617
T25 Battle Creek 911 673 789 401 346,831
T26 Deep Creek 2,361 282 105 484 1,288 312,796
T27 Fivemile Creek 27 15 237,496
T28 Weston Creek 454 97 69 226,247
TOTAL (ACRES) 15,336 62,079 79,376 150 16,444 595 6,475 60 100 475 11,646,122
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Table 2-7. Areas (acres) of geologic districts for watersheds of mainstem monitoring stations. See Figure 2-16 for site location.

Sedimentary Sedimentary

Site ID Station Name Calcereous Sandstone Unconsolidated Volcanic Metamorphic TOTAL
BRO1 BR at ID WY state line 0 609 2,485 12,340 0 15,435
BR02 BR at Dingle Marsh 15,961 78,306 37,795 37,947 0 170,010
BRO3 Stewart Dam 15,961 78,440 39,102 37,947 0 171,451
BR04 BR Old Channel 16,033 19,450 3,901 0 0 39,383
BRO5 BR at Pescadero 44,070 47,632 28,213 0 17,085 136,999
BRO6 BR at Nounan Bridge 44,740 60,259 36,793 0 17,085 158,875
BRO7 BR at Stauffer Creek 60,590 69,241 40,038 0 17,085 186,954
BRO8 BR above Alexander 83,946 124,928 64,321 12,254 35,753 321,202
BRO9 BR below Alexander 91,662 130,981 65,667 53,402 35,753 377,465
BR10 BR at Last Chance 1,543 0 0 3,024 0 4,567

BR11 BR at Black Canyon 25,696 3,058 2,677 73,124 29 104,585
BR12 BR at Cheeseplant Bridge 34,554 3,058 10,040 75,977 4,233 127,862
BR13 BR at Thatcher Church 34,554 3,058 17,896 75,977 10,431 141,916
BR14 BR at Thatcher Bridge 34,554 4,880 29,769 76,273 15,045 160,521
BR15 BR abv Oneida 81,422 7,700 47,457 83,719 18,584 238,882
BR16 BR blw Oneida 0 7,165 241 0 511 7,917

BR17 BR west of Preston 33,355 99,069 72,102 0 13,540 218,066

TOTAL (ACRES) 618,641 737,834 498,497 541,984 185,134 2,582,090
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Table 2-8. Areas (acres) of subsections for watersheds of mainstem monitoring stations. See Figure 2-16 for site location.

Metamorphic Sedimentary Sedimentary Sedimentary [Volcanic fluvial| Unconsolidated | Unconsolidated

Site ID Station Name fluvial land fluvial land (calc) glacial (calc) fluvial land alluvial land lacustrine land TOTAL
BRO1 BR at ID WY state line 0 0 0 0 12,328 3,106 0 15,435
BR02 BR at Dingle Marsh 0 73,748 0 16,293 38,914 41,055 0 170,010
BR03 Stewart Dam 0 73,748 0 16,293 38,914 42,496 0 171,452
BR04 BR Old Channel 0 20,190 0 16,033 0 3,160 0 39,383
BR05 BR at Pescadero 15,849 48,017 26,059 18,690 0 28,384 0 136,999
BR06 BR at Nounan Bridge 15,849 59,667 26,059 19,360 0 37,941 0 158,875
BRO7 BR at Stauffer Creek 15,849 66,962 26,059 35,213 0 42,873 0 186,955
BRO8 BR above Alexander 15,849 66,962 26,059 35,213 0 42,873 0 186,955
BR09 BR below Alexander 32,264 127,315 34,389 59,972 3,184 120,340 0 377,465
BR10 BR at Last Chance 0 0 0 982 0 3,585 0 4,567
BR11 BR at Black Canyon 29 2,216 0 23,802 4,996 73,541 0 104,585
BR12 | BR at Cheeseplant Bridge 5,857 2,216 0 33,008 4,996 81,785 0 127,862
BR13 BR at Thatcher Church 15,973 2,216 0 33,008 4,996 85,722 0 141,916
BR14 BR at Thatcher Bridge 23,282 4,038 0 33,008 4,996 95,196 0 160,521
BR15 BR abv Oneida 35,083 6,858 14,234 64,397 4,999 113,312 0 238,882
BR16 BR blw Oneida 511 7,406 0 0 0 0 0 7,917
BR17 BR west of Preston 13,540 71,603 7,943 31,635 0 0 93,346 218,066

TOTAL (ACRES) 189,935 633,162 160,802 436,907 118,323 815,369 93,346 2,447,845
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Table 2-9. Areas (acres) of valley bottom types for watersheds of mainstem monitoring stations. See Figure 2-16 for site location.

. Metamorphic Sedimentary Sedimentary (calc) Volcanic Alluvial Lacustrine
Site ID 1 1 1 1 1 1 1 1 1 1 1 1 1 TOTAL
VE VD VE VD VE VD VE VD CV Uv CD CV UV

BRO1 0 0 0 0 0 0 0 0 0 2,051 0 0 0 2,051
BR02 0 0 0 9,164 0 0 0 0 0 15,749 0 0 0 24,913
BRO3 0 0 0 9,164 0 0 0 0 0 17,191 0 0 0 26,355
BR04 0 0 546 310 399 97 0 0 0 1,714 0 0 0 3,066
BRO5 235 0 584 1,152 521 97 0 0 371 14,703 0 0 0 17,663
BR06 235 0 584 1,152 521 97 0 0 1,428 14,703 0 0 0 18,719
BRO7 235 0 624 1,283 521 97 0 0 1,755 16,332 0 0 0 20,846
BRO8 235 0 743 4,636 650 125 0 0 6,047 19,300 0 0 0 31,736
BR09 235 0 743 4,636 650 125 220 1,274 6,239 19,300 0 0 0 33,422
BR10 0 0 0 0 0 0 119 0 0 0 0 0 0 119
BR11 0 0 0 0 0 0 327 61 0 0 0 0 0 388
BR12 36 19 0 0 19 0 343 61 100 448 0 0 0 1,026
BR13 36 19 0 0 19 0 343 61 100 1,577 0 0 0 2,154
BR14 36 19 0 0 19 0 343 61 126 4,750 0 0 0 5,353
BR15 36 19 0 0 19 0 343 61 2,211 6,399 0 0 0 9,087
BR16 12 0 123 363 0 0 0 0 0 0 0 0 0 497
BR17 12 0 252 2,304 0 0 0 0 3,846 0 513 3,576 4,123 14,627

TOTAL 1,343 76 4,199 34,164 3,338 638 2,038 1,579 22,223 134,217 513 3,576 4,123 212,022

(1)VE: V-erosional canyon, VD: V-depositional canyon, CV: confined valley, UV: unconfined valley, CD: confined draw, calc: calcareous
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Table 2-10. General land use (acres) for watersheds of mainstem monitoring stations. See Figure 2-16 for site location.

Site ID Station Name Urban Agriculture Range Forest Water Wetland Barren TOTAL
BRO1 BR at ID WY state line 0 522 14,151 0 0 761 0 15,435
BR02 BR at Dingle Marsh 19 12,004 138,292 10,798 5 8,874 45 170,038
BR0O3 Stewart Dam 19 12,699 138,292 10,798 5 9,550 116 171,479
BRO4 BR Old Channel 883 2,678 26,156 9,166 119 254 127 39,383
BRO5 BR at Pescadero 1,201 35,690 56,885 40,536 192 2,351 143 136,999
BR0O6 BR at Nounan Bridge 1,201 42,725 67,129 45,015 201 2,452 152 158,875
BRO7 BR at Stauffer Creek 1,452 46,475 77,154 58,148 201 2,489 487 186,407
BRO08 BR above Alexander 1,717 73,863 127,675 95,087 16,284 5,362 667 320,655
BRO9 BR below Alexander 2,736 101,632 144,383 99,520 19,118 6,343 3,185 376,918
BR10 BR at Last Chance 0 3,781 334 452 0 0 0 4,567
BR11 BR at Black Canyon 577 71,590 29,021 3,231 29 35 102 104,585
BR12 BR at Cheeseplant Bridge 657 79,692 39,438 7,817 45 35 177 127,862
BR13 BR at Thatcher Church 657 85,565 44,116 11,321 45 35 177 141,916
BR14 BR at Thatcher Bridge 657 96,458 47,739 15,410 45 35 177 160,520
BR15 BR abv Oneida 678 123,686 67,729 46,474 45 35 235 238,882
BR16 BR blw Oneida 31 1,786 1,705 4,394 0 0 0 7,917
BR17 BR west of Preston 338 104,550 76,404 34,323 990 1,288 174 218,066
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Hydrologic Resources

On the mainstem Bear River in Idaho, there are six gaging stations (not including the two
on the inlet and outlet to Bear Lake). By utilizing the historical gaged flows in this
section of the Bear River, an overall picture of the hydrology of the basin can be
obtained. In Figure 2-10, two stations (Bear River at the Idaho-Wyoming [USGS gage
site 10039500] and Idaho-Utah [USGS gage site 10092700] state lines) provide both
above and below basin perspectives. These data are further summarized as annual flows
expressed in acre-feet (ac-ft) per year in Figure 2-11.

Inspection of these data indicates that for a 30-year period (1970-2000), maximum flows
(1.75 to 2.0 million ac-ft) occurred in 1993, 1994 and 1996. Between 1988 and 1995,
flows throughout the basin were low (less than 0.50 million ac-ft per year; Figure 2-12).
For this 30-year period of record, an average of 432,000 ac-ft of water entered the Middle
Bear River from Wyoming and 850,000 ac-ft exited at the Utah border. The Idaho portion
of the Bear River yielded an average of 517,000 ac-ft of water from 1970 to 2000.
Although a large portion is produced within the watershed, the majority of the water
entering Utah in the summer is from Bear Lake storage released for downstream
irrigation in Utah. This is clearly evident when looking at the average monthly flows for
the 30-year record (Figure 2-13). The hydrograph for the Bear River at the Wyoming
border is typical of western rivers with peak flows during snowmelt (May-June) and low
summer to winter base flows. The lower station (Utah state line) has significantly
elevated summer flows (average 1,000 cfs) compared to the upper station (averages of
less than 250 cfs).

In addition to the storage of 1.42 million ac-ft of water in Bear Lake, there are two
additional prominent mainstem reservoirs in the Middle Bear River (Figure 1-3). A
summary of those reservoirs as well as the nine additional reservoirs on tributaries can be
seen in Table 2-11.

The principle uses of water in the Bear River basin, in order of quantities used, are for
hydroelectric power, irrigation, domestic, stock, and industrial purposes (USGS 1969).
The Bear River is highly developed for hydroelectric power, with nearly all water
downstream of Bear Lake used non-consumptively in power plants. A summary of the
existing hydroelectric power plants within the Idaho Bear River basin can be seen in
Table 2-12. A total of over 90,000 kilowatts are produced at these plants.

The second greatest water use is irrigation and represents the single largest consumptive
use in the basin. A total of 90 irrigation companies serve 177,800 acres of irrigated land
in the Middle Bear River (Table 2-13). Bear Lake County has the largest number of
companies (47) and the largest amount of acreage (75,680 acres), followed by Caribou,
Franklin, and Oneida counties. Irrigation return flows are undefined.
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Figure 2-10. The daily flows from 1970-2000 at two stations (USGS #10039500 and

10092700) on the middle Bear River.
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Figure 2-11. The annual flow from 1970 to 2000 for two stations (USGS#10092700 &
10039500) on the middle Bear River in Idaho.
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Figure 2-12. The yield of water (ac-ft/year) from the Idaho portion of the Bear River from
1970 to 2000.

T

Subbasin Assessment for the Idaho Bear River Basin, Idaho = Ecosystems Research Institute

Page 55


dmeier
Line


2000

1500

FLOW (cfs)
S
8

500

IDAHO BEAR RIVER BASIN
Average Monthly Flows (1970-2000)

Jan Feb

Apr Mayi Juni

Jul

MONTH

Aug Sept Oct Nov Dec

- BR at WY-ID bordD BR at ID-UT border

Figure 2-13. The average monthly flows from 1970 to 2000 for two stations (USGS#
10092700 & 10039500) in Idaho.

Table 2-11. A summary of reservoirs over 4000 ac-ft in the Idaho portion of the Bear River.

Owner or
Name County Stream Operator Total Storage (Ac-ft)
Bear Lake® Bear Lake Bear River UP&L? 1,452,000
Montpelier Bear Lake Montpelier Creek 4,050
Soda Point Caribou Bear River 15,500
Oneida Franklin Bear River UP&L? 11,500
Narrows !
Twin Lakes’ Franklin Mink Creek UP&L’° 14,000
Glendale Franklin Worm Creek 11,000
Strong Arm Franklin Battle Creek 4,500
Treasureton Franklin Battle Creek 7,000
Daniels Oneida Little Malad River 11,900
Deep Creek Oneida Deep Creek 5,400
Devil Creek Oneida Devil Creek 4,450
St. Johns Oneida Davis Creek 4,450

(1)off-channel

(2)Utah Power & Light
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Table 2-12. A summary of the existing hydroelectric power plants in the Idaho Bear River
basin in ldaho.

Installed Capacity
Hydro Plant Stream Owner Static Head (ft) (kW)
Soda Bear River UP&L" 79 14,000
Last Chance 1
Last Chance Canal UP&L 40 1,500
Grace Bear River UP&L" 526 33,000
Cove Bear River UP&L" 98 7,500
Oneida Bear River UP&L" 145 30,000
Mink Creek Mink Creek Private 430 3,075
Paris Creek Paris Creek UP&L" 346 650
Soda Springs #1 Soda Creek Soda Springs City 50 120
Soda Springs #2 Soda Creek Soda Springs City 20 50
Soda Springs #3 Soda Creek Soda Springs City 84 400

(1)Utah Power & Light

Table 2-13. A general summary by county of the number of irrigation companies and
areas served in the Idaho portion of the Bear River (USDA 1976).

Number of
Irrigation
County Acres in County Companies
Bear Lake 75,680 47
Caribou 45,022 23
Franklin 42,105 12
Oneida 14,991 8
TOTAL 177,798 90

Fisheries

Within the Bear River basin watershed, there is only one endemic aquatic species of
concern, the Bonneville cutthroat trout (Oncorhynchus clarki utah), which is currently
under status review by the U.S. Fish and Wildlife Service (USFWS) pursuant to the
federal Endangered Species Act of 1973 (Gourley, 2000). In addition, both the U.S.
Forest Service (USFS) and U.S. Bureau of Land Management (BLM) recognize
Bonneville cutthroat trout as “Sensitive” and as such the species is afforded special
management considerations (Mizzi, 1998).

Based on 1996 data, the petitioner estimated that, historically, the species occupied 90
percent of the streams within the Bonneville Basin but is currently restricted to 3.7
percent of the historic stream miles. In addition, a lengthy list of specific factors
jeopardizing the continued existence of the Bonneville cutthroat trout and contributing to
the species’ decline that were identified by the petitioner include issues from the
competition and predation from exotic species to the lack of accountability of pro-active
programs among agencies and an inadequacy of existing regulatory mechanisms (Mizzi
1998).

Resource agencies identified habitat degradation and the threats from nonnative species
as the most detrimental factors threatening the Bonneville cutthroat trout’s continued
existence. Other threats influencing the continued existence of the Bonneville cutthroat
trout have been previously recognized by the USFWS, other federal management
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agencies, and affected state agencies. These threats have been identified in current
management plans, notices of review, the Utah Conservation agreement, and the USFS
Conservation Assessment for Inland Cutthroat Trout, as well as other literature. In 1994,
a draft Habitat Conservation Assessment and Strategy for Bonneville Cutthroat Trout was
prepared by the State of Idaho and is currently being implemented through a 1995
conservation agreement among the USFWS, USFS, Idaho Department of Fish and Game,
Idaho Natural Resources Conservation Service, and the Caribou Cattlemen’s Association.
Several mitigation activities such as fencing of riparian areas, modifying grazing
practices, and connectivity restoration efforts have been implemented as a result of the
agreements. Additional restoration and mitigation efforts are currently in progress to
eliminate threats to the continued existence of the species (Mizzi 2000).

In February of 1998, the Biodiversity Legal Foundation of Boulder, Colorado, petitioned
the USFWS to list the Bonneville cutthroat trout as threatened in the United States river
and lake ecosystems where it exists and to designate its occupied habitat as critical
habitat within a reasonable period of time following the listing (Mizzi 1998). In October
of 2001, USFWS issued a news release with the findings from their comprehensive
review of the species which determined that the Bonneville cutthroat trout did not
warrant listing as a threatened or endangered species under the Endangered Species Act.
During the review, biologists established that there are 291 populations of Bonneville
cutthroat trout currently inhabiting 852 miles of stream habitat and 70,059 acres of lake
habitat. It was further determined that viable, self-sustaining Bonneville cutthroat trout
populations remain widely distributed throughout their historic range and are being
restored or protected where feasible. (USFWS 2001)

Even so, genetically pure populations of Bonneville cutthroat trout in Idaho are entirely
restricted to a very limited number of small tributaries to the Bear River and a Bear Lake
population which is considered to be an Evolutionary Significant Unit (ESU) of the
species (Behnke 1994). Until 30 or 40 years ago, pure strains of the Bonneville cutthroat
trout were believed to be extinct having been replaced as a result of hybridization from
other trout species previously stocked in Bear River basin. Scientific analysis carried out
in the 1980's by Behnke and others dispelled this belief with convincing evidence
substantiating that current populations of the species within the Bear River basin are, in
fact, relatively pure phenotypes of Oncorhynchus clarki utah. In fact, the studies showed
that the Bear Lake variation appears to be highly resistant to hybridization with other
cutthroat and rainbow trout, a trait unique among cutthroat trout species (Behnke 1992).

In 1993, an analysis performed by Behnke and Proebstel (Behnke et al1994) on 15
populations representing 129 specimens of cutthroat trout in the Bear River basin
indicated a predominant native trout phenotype and assumed genotype. Samples from
Eight-Mile Creek were judged to be the “most ideal (probably pure) native population”
sampled, but other samples also indicated several pure or virtually pure populations.
Eightmile Creek, Pearl Creek and North Canyon Creek were found to contain pure or
essentially pure strains. In addition, their research revealed that the remainder of the
populations sampled were predominantly native cutthroat trout. In the late 1970s, the
species was documented in the Thomas Fork tributaries of Giraffe, Dry, and Preuss
creeks. The species is also known to occupy several reaches of the mainstem of the Bear
River and many of its numerous tributaries (Mizzi 1998).
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2.1.2 Cultural Characteristics

Land Use/Land Ownership

Land ownership is predominantly privately controlled within the four HUCs of the Bear
River basin comprising approximately 1,021,867 acres. The U.S. Forest Service owns
462,350 acres and the U.S. Bureau of Land Management owns 165,692 followed by the
State of Idaho, the U.S. Bureau of Reclamation, and the U.S. Fish and Wildlife Service.
There are 39,362 acres of water within ldaho’s portion of the basin. Figure 2-14 is a map
of land ownership in the basin. Table 2-14 lists significant landowners and their
respective acreage.

Rangeland and agriculture account for the majority of land use comprising 751,420 and
599,180 acres, respectively, with forestland at 300,324 acres. Water takes up 61,902 acres
with wetlands found in 44,774 acres followed by urban uses at 10,964 acres. Figure 2-15
is a map of land use in the basin.

Demographics

Idaho’s section of the Bear River basin is located in the southeastern counties of Bear
Lake, Caribou, Franklin, and Oneida. Census data compiled by the Idaho Department of
Commerce shows the region’s population at 29,122 in 1998. Of the communities
recognized by the statistics, only five had populations over 1,000 with the Preston
community in Franklin County having the largest at 4,191 people.
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Figure 2-14. Land ownership in the Idaho portion of the Idaho Bear River basin.
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Table 2-14. Land use (acres) within each hydrologic unit in the
study area (Idaho portion of the Idaho Bear River basin).

LAND OWNER AREA (acres)
US Forest Service
Cache National Forest | 262,989
Caribou National Forest | 199,360
Total U.S. Forest Service 462,350
Bureau of Land Management
Burley District | 64,823
Idaho Falls District | 100,869
Total Bureau of Land Management 165,692
Bureau of Reclamation 2,543
U.S. Fish and Wildlife Service 16,960
State of Idaho 76,607
Private Landowners 1,021,867
Water 39,362
TOTAL ACREAGE: 1,785,380
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Figure 2-15. Land use in the Idaho portion of the Idaho Bear River basin.
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The top industries in the region in order of total individuals employed are agriculture,
state and local government, retail trade, service industry, manufacturing and mining.
Government employment greatly influences Bear Lake County where the federal
government manages 46 percent of the land, while mining and mineral industries are
important economic factors in Caribou County and agriculture is the most important
component of the economy in Franklin and Oneida counties.

2.2 Water Quality Concerns and Status

221 Water Quality Limited Segments Occurring in the Basin

The Idaho Bear River basin has four major subbasins, or hydrologic units, all within the
state of Idaho (Figure 2-1). The uppermost subbasin (HUC#16010102) has seven
tributaries and a reach of the Bear River, which starts at the Wyoming-Ildaho state line
(Table 2-15). Of the seven tributaries, three are on the 303(d) list. In addition, the
mainstem of the Bear River in this subbasin is also on the 303(d) list. All of the stream
segments have coldwater community and salmonid spawning aquatic life beneficial use
designations. The tributaries also have primary or secondary contact as their recreation
designations. Sheep, Raymond, and Pegram creeks do not have identified beneficial uses
and would, by default, be considered supporting coldwater aquatic life and secondary
contact recreation. All of the 303(d) listed streams were designated because of nutrients
and sediments.

The next downstream subbasin (HUC#16010201) defined as the Bear Lake Subbasin,
includes 21 tributaries, the mainstem of the Bear River, an on-stream reservoir, three
point sources and Bear Lake (Table 2-16). Ten tributaries are designated to support
coldwater aquatic life and salmonid spawning beneficial uses, while 10 are non-
designated. As mentioned earlier, non-designated tributaries are presumed to support
coldwater aquatic life and secondary contact recreation. One tributary (Soda Creek) has
no designation. The mainstem Bear River and Alexander Reservoir have coldwater
aquatic life and salmonid spawning designations. The same tributaries that were non-
designated for aquatic life were also non-designated for recreation contact. The remaining
tributaries were designated for either primary or secondary contact recreation. Excessive
sediments and nutrients were the reasons for impaired water quality.

Moving further downstream, the next basin (HUC#16010202) extends from below
Alexander Reservoir to the Idaho-Utah border. This subbasin has 18 tributaries (four are
on the 303(d) list) of which 15 are non-designated, and thus presumed to support
coldwater aquatic life and secondary contact recreation. The remaining three are
coldwater and salmonid spawning designated. Recreation contact is primary or secondary
for these three streams. The Bear River in this subbasin has five reaches, all of which are
on the 303(d) list. The entire Bear River in this reach has a coldwater and salmonid
spawning designation for aquatic life and primary contact recreation. In addition to
tributaries and the mainstem of the Bear River there is also one on-channel reservoir.
Oneida Reservoir has the same designated beneficial uses as the river. Nutrients,
sediment and flow alteration are the reasons given for the 303(d) listing of the river,
reservoir and tributaries in this subbasin (Table 2-17).
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Table 2-15. Waters within the Central Bear Subbasin (HUC# 16010102) and their designated beneficial uses. ERI water quality
monitoring site stations are identified in the leftmost column.

BENEFICIAL USES'
303(d)
ERI ID WATERS INCLUDED: LIST ND DWS AWS COLD WARM SS PCR SCR SRW

BRO1 Bear River @ ID/WY border X X X X X

Pegram Creek X

TO1 Thomas Fork X X X X X

Raymond Creek X

Dry Creek

Preuss Creek

Salt Creek
T02 Sheep Creek X X

(1)ND: Non-designated; DWS: Domestic Water Supply; AWS: Agricultural Water Supply; COLD: Cold Water Communities; WARM: Warm Water Communities; SS: Salmonid Spawning; PCR:
Primary Contact Recreation; SCR: Secondary Contact Recreation; SRW: Special Resource Water.

£5°58%
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Table 2-16. Waters within the Bear Lake Subbasin (HUC# 16010201) and their designated beneficial uses. ERI water quality
monitoring site stations are identified in the leftmost column.

1
303(d) BENEFICIAL USES
ERIID WATERS INCLUDED: LIST ND DWS AWS COLD WARM SS PCR SCR SRW
Alexander Reservoir X X X X X
Bear River X X X X X
Co-Op Creek X X X X X
Snowslide Canyon X X X
St. Charles Creek X X X
Meadow Creek X X X
North Creek X X X
T03 Ovid Creek X X X
T04 Georgetown Creek X X X X X X
TO5 Stauffer Creek X X X X
TO06 Skinner Creek X X X X
TO07 Pearl Creek X X X X X
TO8 Eightmile Creek X X X X
T09 Sulphur Canyon Creek X X
T10 Bailey Creek X X X X
T11 Clear Spring Fish Hatchery X X
T12 Soda Springs WWTP - West Side Crk X X
T13 Soda Springs WWTP X X
T14 Soda Creek X X X

(1)ND: Non-designated; DWS: Domestic Water Supply; AWS: Agricultural Water Supply; COLD: Cold Water Communities; WARM: Warm Water
Communities; SS: Salmonid Spawning; PCR: Primary Contact Recreation; SCR: Secondary Contact Recreation; SRW: Special Resource Water.

£5°58%
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Table 2-17. Waters within the Middle Bear River Subbasin (HUC# 16010202) and their designated beneficial uses. ERI water quality
monitoring site stations are identified in the leftmost column.

BENEFICIAL USES*
303(d)
ERI ID WATERS INCLUDED: LIST ND DWS AWS COLD WARM SS PCR SCR SRW
Bear River - Alexander Dam to Utah Border X X X X X
Strawberry Creek X X X
T15 Densmore Creek X X X
T16 Smith Creek X X
T17 Alder Creek X X
T18 Whiskey Creek X X X
T19 Burton Creek X X
T20 Trout Creek X X
T21 Williams Creek X X X
T22 Cottonwood Creek: X X X
T23 Maple Hot Springs X X
T24 Mink Creek X X X X
T25 Battle Creek X X X X
T26 Deep Creek X X X
T27 Fivemile Creek X X X
T28 Weston Creek X X X

(1)ND: Non-designated; DWS: Domestic Water Supply; AWS: Agricultural Water Supply; COLD: Cold Water Communities; WARM: Warm Water Communities; SS: Salmonid Spawning; PCR:
Primary Contact Recreation; SCR: Secondary Contact Recreation; SRW: Special Resource Water

£5°58%
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The final subbasin (HUC#16010204) is located in the Idaho portion of the Malad River
which enters the lower Bear River near Corrine, Utah (Rm 15.8). This subbasin contains
the Malad River and seven tributaries (Table 2-18). The Malad River, designated as
coldwater and secondary contact recreation, is on the 303(d) list. It should be noted that
the Malad River at Portage, Utah site was considered close enough to the Idaho-Utah
border to serve as a surrogate for a state line site. Of the seven tributaries, only three are
on the 303(d) list and only one of the three has a designation. The Little Malad River has
a coldwater and primary contact recreation designation. The others are non-designated,
and thus considered to support coldwater aquatic life and secondary contact recreation.

2.2.2 Applicable Water Quality Standards

As noted in section 2.2.1, the tributaries and mainstem of the Bear River as well as the
on-stream reservoirs have either coldwater, salmonid spawning or are undesignated
relative to surface water beneficial use designations (aquatic life). Recreation
designations are either primary or secondary contact. The specific numeric water quality
standards are described in Table 2-19.

According to Idaho Administrative Code 58.01.02.101.01(a), non-designated surface
waters in the state are assumed to support cold water aquatic life and primary or
secondary contact recreation beneficial uses and the department will apply coldwater
aquatic life and primary and secondary recreation criteria to undesignated waters unless
the department determines that other criteria are appropriate.

In addition to enforceable numeric criteria within the water quality standards, the state
has narrative criteria for pollutants such as nutrients (e.g. phosphorus and nitrate) and
sediment. Therefore, numeric limits established for nutrients or sediment are targets and
not criteria. Targets, like criteria, do serve as a guidance to indicate possible pollution
problems. When the concentrations are exceeded, further study is typically
recommended. This may include more frequent water quality monitoring, biological
monitoring, riparian assessment or additional studies to identify and quantify point and
nonpoint sources.

Generally, one nutrient, usually phosphorus, is the limiting factor in aquatic
environments. Nitrogen to phosphorus ratios in aquatic vegetation range from about 10 to
17 parts nitrogen to 1 part phosphorus (Mackenthun 1973). It appears the limiting factor
for most of the year in the Bear River is phosphorus. A comparison of readily available
(i.e., the form of nutrient in the water column is such that its uptake by plants is easy)
phosphorus and nitrogen indicates that phosphorus is the limiting factor with the possible
exception at the Idaho-Wyoming border (BR01). The ratio of total inorganic nitrogen
(nitrate + nitrite + ammonia) to orthophosphorus ranges from about 10:1 to almost 40:1
with an increasing trend from the Idaho-Wyoming border to Alexander Reservoir (BRO0S;
Table 2-20).

Water quality targets for sediment and total phosphorus differed based on location within
a riverine management reach (MR), depending on whether water flowing past that site
discharges into a lake or impoundment (reservoir). For example, Wyoming-Idaho border
site (BRO1) would be considered a river site with receiving water being the river. The
Stewart Dam site (BR03) would be a river site with receiving waters being, in this case,
Bear Lake.
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Table 2-18. Waters within the Lower Bear-Malad Subbasin (HUC# 16010204) and their designated uses. ERI water quality
monitoring site stations are identified in the leftmost column.

1
303(d) BENEFICIAL USES
ERI ID WATERS INCLUDED: LIST ND DWS AWS COLD WARM SS PCR SCR SRW
MRO1 MRO1: Malad River X X X X
MRO04 MRO04: Malad River at Portage, UT X X X X
MTO1 MTO1: Wright Creek X X X X X
MTO02 MTO2: Elkhorn Creek X X X
MTO3 MTO03: Deep Creek X X X
MTO4 MTO4: Devil Creek: X X X
MTO05 MTO5: Little Malad River X X X X
Samaria Creek X X X
Dairy Creek X X X
(1)ND: Non-designated; DWS: Domestic Water Supply; AWS: Agricultural Water Supply; COLD: Cold Water Communities; WARM: Warm Water Communities; SS: Salmonid Spawning;

PCR: Primary Contact Recreation; SCR: Secondary Contact Recreation; SRW: Special Resource Water.
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Table 2-19. Idaho water quality criteria for the mainstem Bear River and its tributaries.

CRITERIA IDAHO

RECREATION USE DESIGNATIONS

E. coli:  primary contact (May Maximum: 406/100 ml

1-Sept 30) and or geometric mean >126/100 ml from 5 samples taken 3 to 5 days

over 30 days.
secondary contact Maximum: 576/100 ml

or a geometric mean >126/100 ml from 5 samples taken 3 to 5 days
over 30 days.

AQUATIC LIFE USE DESIGNATIONS (COLDWATER)

Dissolved Oxygen >6 mg/L
pH 6.5-9.5
Turbidity increase < 50 NTUs from background instantaneously
< 25 NTUs from background for 10 days
Temperature < 22°C instantaneous maximum & daily average maximum < 19°C
Total Dissolved Gas <110%
Ammonia dependent on pH and temp

AQUATIC LIFE USE DESIGNATIONS (SALMONID SPAWNING )

Dissolved Oxygen (water >6 mg/L

column)

Dissolved Oxygen (intergravel) one day min >5 mg/L & 7 day avg >6 mg/L

Temperature < 13°C instantaneous maximum & daily average maximum < 9°C
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Table 2-20. A comparison of total inorganic nitrogen and orthophosphorus concentrations in
the Bear River. WBF=winter base flow, LBR=lower basin runoff, UBR=upper basin runoff,
SBF=summer base flow.

Total inorganic Ortho-
NH; + NO2 NO3 nitrogen (TIN; phosphorus Ratio of
Site Season NH, (mg N/L) (mg NI/L) (mg N/L) mg N/L) (OP; mg P/L) TIN to OP
Management Reach 1
BRO1 WBF 0.058 0.014 0.166 0.238 0.042 5.67
LBR 0.056 0.007 0.094 0.157 0.019 8.26
UBR 0.035 0.006 0.101 0.142 0.015 9.47
SBF 0.027 0.006 0.270 0.303 0.011 27.55
BRO1 Average: 0.044 0.008 0.158 0.210 0.022 9.66
BRO3 WBF 0.037 0.000 0.383 0.420 0.006 70.00
LBR 0.065 0.000 0.205 0.270 0.017 15.88
UBR 0.038 0.000 0.083 0.121 0.015 8.07
SBF 0.029 0.001 0.064 0.094 0.008 11.75
BRO3 Average: 0.042 0.000 0.184 0.226 0.012 19.67
MR1 Season Average: 0.043 0.004 0.171 0.218 0.017 13.12
Management Reach 2
BRO5 WBF
LBR 0.129 0.006 0.425 0.560 0.019 29.47
UBR 0.039 0.003 0.116 0.158 0.012 13.17
SBF 0.03 0.012 0.057 0.099 0.007 14.14
BRO5 Average: 0.066 0.007 0.199 0.272 0.013 21.50
BRO6 WBF
LBR 0.058 0.006 0.56 0.624 0.003 208.00
UBR
SBF 0.007 0.01 0.111 0.128 0.003 42.67
BRO6 Average: (1) (1) (2) 1) (1) 1)
BRO7 WBF
LBR 0.039 0.004 0.424 0.467 0.008 58.37
UBR
SBF 0.005 0.008 0.312 0.325 0.013 25.00
BRO7 Average: (1) (1) (2) 1) (1) 1)
BRO8 WBF 0.038 2 0.467 0.505 0.005 101.00
LBR 0.094 0.022 0.359 0.475 0.012 39.58
UBR 0.053 0.032 0.122 0.207 0.009 23.00
SBF 0.049 0.045 0.167 0.261 0.012 21.75
BRO8 Average: 0.059 0.033 0.279 0.362 0.010 38.11
MR2 Season Average: 1) (1) (1) 1) (1) 1)
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Table 2-20, continued

Total inorganic Ortho-
NH; + NO2 NO3 nitrogen (TIN; phosphorus Ratio of
Site Season NH, (mg N/L) (mg NI/L) (mg NI/L) mg N/L) (OP; mg PIL) TIN to OP
Management Reach 3
BR0O9 WBF 0.066 2) 0.558 0.624 0.008 78.00
LBR 0.096 0.008 0.565 0.669 0.011 60.82
UBR 0.076 0.006 0.203 0.285 0.016 17.81
SBF 0.058 0.013 0.19 0.261 0.018 14.50
BRO9 Average: 0.074 0.009 0.379 0.460 0.013 34.70
BR10 WBF 0.056 ) 0.466 0.522 0.006 87.00
LBR 0.088 0.009 0.538 0.635 0.011 57.73
UBR 0.065 0.006 0.17 0.241 0.012 20.08
SBF 0.056 0.015 0.176 0.247 0.02 12.35
BR10 Average: 0.066 0.010 0.338 0.411 0.012 33.57
BR11 WBF 0.056 ) 1.6 1.656 0.055 30.11
LBR 0.044 0.008 1.327 1.379 0.046 29.98
UBR 0.033 0.005 0.798 0.836 0.031 26.97
SBF 0.032 0.008 0.971 1.011 0.036 28.08
BR11 Average: 0.041 0.007 1.174 1.221 0.042 29.06
BR12 WBF
LBR 0.148 0.008 0.727 0.883 0.022 40.14
UBR 0.04 0.006 0.321 0.367 0.016 22.94
SBF 0.005 0.012 0.663 0.680 0.022 30.91
BR12 Average: 0.064 0.009 0.570 0.643 0.020 32.17
BR13 WBF
LBR 0.055 0.008 0.807 0.870 0.024 36.25
UBR 0.04 0.005 0.225 0.270 0.01 27.00
SBF 0.005 0.007 0.423 0.435 0.006 72.50
BR13 Average: 0.033 0.007 0.485 0.525 0.013 39.38
BR14 WBF
LBR 0.077 0.008 0.809 0.894 0.027 33.11
UBR 0.072 0.005 0.355 0.432 0.022 19.64
SBF 0.053 0.01 0.416 0.479 0.017 28.18
BR14 Average: 0.067 0.008 0.527 0.602 0.022 27.35
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Table 2-20, continued

Total inorganic Ortho-
NH; + NO2 NO3 nitrogen (TIN; phosphorus Ratio of
Site Season NH, (mg N/L) (mg NI/L) (mg NI/L) mg N/L) (OP; mg PIL) TIN to OP
BR15 WBF 0.069 2 0.694 0.763 0.013 58.69
LBR 0.097 0.007 0.653 0.757 0.02 37.85
UBR 0.055 2 0.263 0.318 0.015 21.20
SBF 0.047 0.011 0.314 0.372 0.018 20.67
BR15 Average: 0.067 0.009 0.481 0.553 0.017 33.48
MR3 Season Average: 0.060 0.008 0.569 0.635 0.020 31.65
Management Reach 4
BR16 WBF 0.113 2 0.732 0.845 0.007 120.71
LBR 0.095 0.009 0.682 0.786 0.017 46.24
UBR 0.059 0.006 0.213 0.278 0.012 23.17
SBF 0.066 0.012 0.328 0.406 0.024 16.92
BR16 Average: 0.083 0.009 0.489 0.579 0.015 38.58
BR17 WBF 0.145 (2) 0.588 0.733 0.009 81.44
LBR 0.115 0.009 0.699 0.823 0.02 41.15
UBR 0.06 0.005 0.195 0.260 0.012 21.67
SBF 0.06 0.01 0.174 0.244 0.013 18.77
BR17 Average: 0.095 0.008 0.414 0.515 0.013 38.15
BR18 (daho-Utah | p¢ 0.065 0.03 0.913 1.008 0.033 30.55
state line)
LBR 0.038 0.919 (1) 0.048 (1)
UBR 0.02 0.559 (1) 0.031 (1)
SBF 0.018 0.386 &) 0.032 1)
BR18 Average: (2) 0.027 0.694 2) 0.036 1)
MR4 Season Average: 0.086 0.016 0.532 0.598 0.022 27.82

(1)insufficient data

(2)nitrate assumed to be 0.0 mg/L

Total suspended solids (TSS) and total phosphorus (TP) targets were applied to mainstem
Bear River reaches in this TMDL analysis. The targets for total suspended solids changed
with hydrologic time period as well as type of receiving water body. Separating sites
based on downstream receiving waters corresponds to phosphorus targets recommended
in the 1986 EPA “Gold Book” to prevent the “development of biological nuisances and to
control accelerated or cultural eutrophication.” The Gold Book recommends for sections
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of stream that do not discharge into a lake or impoundment (reservoir) a total phosphorus
target of 0.1 mg/L. For those reaches that discharge into a lake or reservoir, the Gold
Book suggests a threshold of total phosphorus of 0.05 mg/L. The 0.05 mg/L target was
used for sites that discharge into Bear Lake, Alexander Reservoir, and Oneida Reservoir.
All other sites, which are considered riverine, were assigned a target of 0.075 mg/L of
total phosphorus. However, the 0.05 mg/L total phosphorus target was also used for the
Bear River below Oneida Reservoir, Cub River, and Worm Creek to the state line, based
on the same target set by the State of Utah in their Lower Bear River Water Quality
Management Plan (Ecosystems Research Institute 1995). Table 2-21 lists TSS and TP
targets by reach and hydrologic period.

It is possible that nitrogen is limiting in the Bear River from the Idaho-Wyoming border
to Stewart Dam. Although Thomas Fork does not exceed a 4 mg/L indicator of nitrate
pollution, it has been identified as a major contributor of nitrogen to Bear River (Soil
Conservation Service 1992, Hull 1996). Hull (1996) reported a downstream increase in
aquatic macrophytes in Thomas Fork that coincided with increased nitrogen loading to
the stream, suggesting that nitrogen may be the limiting factor to vegetative growth in
Thomas Fork. Due to effects of nitrogen both in Thomas Fork and ultimately Bear River,
a total nitrogen target of 0.85 mg/L is recommended. This value falls within the range of
0.22 to 0.90 mg/L of total nitrogen concentrations EPA (2000) found for the upper 25th
percentile of all streams considered for their ambient water quality criteria
recommendations for the Xeric West Ecoregion.

These water quality endpoints for nutrients are similar to those used in other TMDLSs. For
the lower Bear River TMDL, Utah chose TP targets of 0.05 and 0.075 mg/L (Ecosystem
Research Institute 1995). A 0.075 mg/L endpoint for TP was used in the Portneuf River
TMDL (DEQ 2001a) and the Mid-Snake River TMDL (Division of Environmental
Quality 1997). In the American Falls Subbasin TMDL, target concentrations of 0.05
mg/L for TP and 0.85 mg/L for total nitrogen were used (DEQ 2004).

Due to the interstate nature of the Bear River Basin, Idaho must be aware of work done in
both Wyoming and Utah. At this point, Wyoming has not prepared a TMDL for their
portion of Bear River. Utah does have a TMDL (Ecosystems Research Institute 1995) for
lower Bear River beginning at the Utah-ldaho border. Four streams leave Idaho and flow
into Utah - Bear River, Cub River, Malad River, and Worm Creek. Idaho’s recommended
target for total phosphorus of 0.05 mg/L at the border falls in line with the same target in
the Utah section of these streams, except for Malad River where Utah has a 0.075 mg/L
total phosphorus target. In Utah, the TSS target is 90 mg/L for Bear, Cub, and Malad
rivers, and 35 mg/L for all other tributaries. ldaho’s targets for Bear, Cub, and Malad
rivers are below Utah’s. To recognize Utah’s target for Bear River tributaries, a target of
35 mg/L is recommended for Worm Creek.

Targets for total suspended solids fall within guidelines outlined by the European Inland
Fisheries Advisory Commission (EIFAC 1964) for maintaining good to moderate
fisheries. To reduce sediment loads into Bear Lake and Alexander and Oneida Narrows
reservoirs, a 35 mg/L target of TSS is recommended for sites, including Soda and
Cottonwood creeks, just upstream of the lake or reservoirs. This value falls on the lower
end of the range of concentrations, 25 to 80 mg/L, needed to maintain good to moderate
fisheries. Sites discharging into riverine reaches, both mainstem and tributaries (except
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Worm Creek), were assigned a total suspended solids target of 60 mg/L during base flow
conditions. Typically sediment loads increase during runoff. To allow for expected
escalation in sediment during runoff, TSS targets were set at 60 mg/L for sites that
discharge into lakes or reservoirs and 80 mg/L for sites that discharge into riverine
reaches.

In addition to the EIFAC (1964) report, which linked excess sedimentation to use
impairment, the 60 mg/L suspended sediment target is in line with other “local” standards
and targets. Nevada (NDEP Web site) has state standards for suspended solids in rivers
and creeks that range from 25 to 80 mg/L. Joy and Patterson (1997) set targets at 56
mg/L in tributaries and return drains in the Yakima River in Washington for TSS. In
Bear River in Utah, TSS targets were 35 mg/L for smaller streams and 90 mg/L for larger
streams (Ecosystem Research Institute 1995). DEQ has established seasonal targets of 50
mg/L and 80 mg/L for TSS in several subbasins (Boise River [Division of Environmental
Quality 1999], Portneuf River [DEQ 2001a], Blackfoot River [DEQ 2001b]).

Because of the affinity for phosphorus to adsorb to sediment particles, there is often a
relationship between total suspended solids and total phosphorus. One river reach and
one site were examined for such a relationship — near the Idaho-Wyoming border and at
Stewart Dam (Table 2-22). Analysis of ERI data from Stewart Dam showed a weak
relationship (r2 = 0.49, p < 0.001, n =115) between concentration of total suspended
solids (TSS) and total phosphorus. Paired data collected near the border indicated a
stronger correlation between the two parameters (r2 = 0.64, p < 0.001, n =118). From this
TSS-TP relationship near the Idaho-Wyoming border, inserting the total phosphorus
target of 0.075 mg/L for water bodies discharging to riverine reaches into the equation
TSS=(567*TP)-14.6 equates to 28 mg/L of TSS. Thus, by achieving total phosphorus
targets in mainstem Bear River, total suspended sediment targets should also be reached.

Marqgin of Safety

To account for uncertainty associated with insufficient or even unknown data, and the
relationship between pollutant loads and beneficial use impairment, a margin of safety is
included in development of load analyses. There are several ways to implement a margin
of safety. For the Idaho portion of the Bear River, we chose conservative targets, which
convey an implicit margin of safety when estimating load and wasteload allocations.

As mentioned, the recommended targets (i.e., 35, 60, or 80 mg/L) for suspended solids all
fall within values of 25-80 mg/L recommended by the European Inland Fisheries
Advisory Commission (EIFAC 1964) for maintaining good to moderate fisheries. The 80
mg/L target only applies during runoff, when higher suspended solids concentrations
would be expected. Most of the year maximum concentrations will be in the 35 or 60
mg/L in the middle or lower end of the EIFAC recommendations. Thus, it is felt that the
chosen targets implicitly include a margin of safety for support of beneficial uses.

EPA has issued several documents providing guidance on phosphorus in aquatic systems.
The 1986 “Gold Book” recommended for streams that do not discharge into lakes or
reservoirs a target of 0.1 mg/L of total phosphorus. Hence, the 0.075 target for similar
reaches in Bear River Basin is a 25% reduction in the EPA recommended target. Further,
EPA approved the total phosphorus target in the Blackfoot River TMDL (an adjacent
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watershed) at 0.1 mg/L with the assumption of that value having an implicit margin of
safety (DEQ 2001b).

In 2000, EPA published Ambient Water Quality Criteria Recommendations, Rivers and
Streams in Nutrient Ecoregion 11 (Xeric West). Streams in the lower 25th percentile of
all streams examined had total nitrogen ranging from 0.22 to 0.90 mg/L. The
recommended target concentration for Thomas Fork of 0.85 mg/L total nitrogen is about
a 6% reduction from the high end of the range. Total phosphorus in reference sites, based
on the 25th percentile, ranged from 0.010 to 0.055 mg/L. The recommended target of
0.05 for stream reaches that discharge into Bear River reservoirs is a 9% reduction from
the upper end of the reference site range. It also is in line with the “Gold Book”
recommendation of total phosphorus not to exceed 0.05 mg/L for reaches discharging
into lakes or reservoirs.

Table 2-21. Total suspended solids and total phosphorus targets applied to mainstem Bear
River reaches in this TMDL analysis. The targets for total suspended solids changed with
hydrologic time period as well as presence or absence of a receiving water body.

Total Suspended Solids (mg/L)
Total Phosphorus (mg/L)

Mgmt Reach Location Target Runoff Target Base flow Target
MR1 BRO1 0.075 80 60
BR0O3 0.050 60 35
CSWY/LFT 0.050 60 35
MR2 LFT-OUT 0.075 80 60
BLO3 0.075 80 60
BR08 0.050 60 35
MR3 BR09 0.075 80 60
BR15 0.050 60 35
MR4 BR16 0.050 80 60
BR17 0.050 80 60

For point sources, recommended targets followed those for nonpoint sources or were
based on the facility’s NPDES permit. For example, the suspended solids target for waste
water treatment plants was 30 mg/L based on the permit requirements for Soda Springs,
Grace, Preston, and Franklin WWTPs. The assumption was made whenever targets were
based on the NPDES permit, that requirements in the permit already included a margin of
safety.

Seasonality and Critical Periods

Loads are calculated on a mass per unit time basis. An actual total maximum daily load is
too refined (i.e., daily basis) to be practical for non-point source pollutants. On the other
hand, a total maximum annual load may mask short, intense periods (i.e., spring runoff or
episodic storm events), when loads are excessive and need to be controlled, followed by
longer periods of relative inactivity. Therefore, some time period between daily and
annual loads is needed. For Bear River, loads were calculated based on hydrologic
periods, when one would expect that at least hydrologic conditions are similar. For the
tributaries, data were insufficient to calculate loads by hydrologic periods so only annual
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loads are presented. More data are needed so tributary loads can be established for the
four hydrologic periods.

Sediment

Two targets are specified for each site, one or the other of which applies at all times;
which one applies depends on the runoff season. Knowing that naturally higher sediment
loads are observed during times of runoff, it makes sense to have a seasonal adjustment to
the recommended targets. Thus, the higher target concentration of 60 or 80 mg/L during
the historic spring runoff period allows for normal seasonal increases in suspended
sediment while still within concentrations needed to maintain good to moderate fisheries.
During periods of lower flows, the target concentration is lowered to 35 and 60 mg/L to
further enhance and protect fisheries. These targets are assumed to represent average
values over the sampling period (e.g., hydrologic period). Targets can be adjusted as
additional information is collected.

Nutrients

The critical period for nutrients in terms of affecting beneficial uses in Bear River Basin
is the warmer months of summer and early fall. Nutrients promote growth of aquatic
vegetation, which usually is at highest density in late summer - a time of high demand by
river recreationists. Summer also means warmer water temperatures, and because
saturation levels of gases decline as temperature increases, decreased concentrations of
dissolved oxygen result. These conditions stress aquatic biota when oxygen levels are
low and respiration of dense aquatic vegetation pushes dissolved oxygen concentrations
lower.

The tendency for the uptake of phosphorus as phosphates by sediment allows phosphorus
availability throughout the growing season regardless of time of input. If Bear River was
the only concern, seasonal variation in nutrient concentrations would be considered.
However, Bear River flows into Bear Lake, Alexander Reservoir, and Oneida Reservoir.
Lentic waters (e.g., lakes and reservoirs) act as sinks for phosphorus, increasing the
availability time for uptake by aquatic vegetation. Thus, phosphorus, which entered the
stream in the winter when vegetative growth is low or nil, could be bioavailable to
aquatic vegetation in the reservoir in July when conditions are conducive to algal or
macrophytic growth. Due to concern about the lake and reservoirs, no allowance for
seasonal variation in nutrient loading is made.

Little is known of seasonal effects of nitrogen in Thomas Fork or Bear River. Our
analysis of available data indicates that nitrogen may be more of a problem at certain
times of the year (Hull 1996). Until more data are available to suggest there is a limited
time period in which nitrogen contributes to water quality problems, no seasonal
variation in nutrient loading is recommended.
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Table 2-22. Total suspended solids as a function of total phosphorus from regression analysis
of data (Appendix B) collected in Bear River at and above Stewart Dam.

Sampling Sample Regression

Site period (years) size r2 p-value | Y-intercept coefficient
Idaho-Wyoming Border" 1974-1991 118 0.64 <0.001 -14.6 567
Stewart Dam 1982-1998 115 0.49 <0.001 14.3 506

(1) Total phosphorus concentration (2.4 mg/L) collected October 7, 1980 considered an outlier and not used.

Subbasin Assessment for the Idaho Bear River Basin, ldaho

Compliance with neighboring states’ TMDLs for the Bear River watershed

Only Utah has written TMDLs for Bear River. To comply with Utah’s Lower Bear River
Water Quality Management Plan (Ecosystem Research Institute 1995) water flowing
from Idaho to Utah must meet a total phosphorus target of 0.05 mg/L and a total
suspended solids target of 90 mg/L in both mainstem Bear and Cub rivers. Worm Creek,
which also crosses the state line, must not exceed a TSS target of 35 mg/L or total
phosphorus target of 0.05 mg/L. Utah has set total phosphorus and TSS targets for Malad
River at 0.075 mg/L and 90 mg/L, respectively (UDEQ 2002). In all cases, Idaho’s Bear
River TMDL complies with Utah’s Bear River TMDL.

Reasonable Assurance

The U. S. Environmental Protection Agency (EPA) requires that Total Maximum Daily
Loads (TMDL) with a combination of point and nonpoint sources and with wasteload
allocations dependent on nonpoint source controls, provide reasonable assurance that the
nonpoint source controls will be implemented and effective in achieving the load
allocation (EPA 1991). If reasonable assurance that nonpoint source reductions will be
achieved is not provided, the entire pollutant load will be assigned to point sources.
Nonpoint source reductions listed in the Bear River TMDL will be achieved through state
authority within the ldaho Nonpoint Source Management Program.

Section 319 of the Federal Clean Water Act requires each state to submit to EPA a
management plan for controlling pollution from nonpoint sources to waters of the state.
The plan must: identify programs to achieve implementation of best management
practices (BMPs); furnish a schedule containing annual milestones for utilization of
program implementation methods; provide certification by the attorney general of the
state that adequate authorities exist to execute the plan for implementation of best
management practices; and, include a listing of available funding sources for these
programs. The current Idaho Nonpoint Source Management Plan has been approved by
EPA (December 1999) as meeting the intent of section 319 of the Clean Water Act.

As described in the Idaho Nonpoint Source Management Plan, Idaho Water Quality
Standards require that if monitoring indicates water quality standards are not met due to
nonpoint source impacts, even with the use of current best management practices, the
practices will be evaluated and modified as necessary by the appropriate agencies in
accordance with provisions of the Administrative Procedure Act (IDAPA). If necessary,
injunctive or other judicial relief may be initiated against the operator of a nonpoint
source activity in accordance with authority of the Director of Environmental Quality
provided in Section 39-108, Idaho Code (IDAPA 58.01.02.350). Idaho Water Quality
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Standards list designated agencies responsible for reviewing and revising nonpoint source
BMPs based on water quality monitoring data generated through the state’s water quality
monitoring program. Designated agencies are: Department of Lands for timber harvest
activities, oil and gas exploration and development, and mining activities; Soil
Conservation Commission for grazing and agricultural activities; Transportation
Department for public road construction; Department of Agriculture for aquaculture; and
the Department of Environmental Quality for all other activities (Idaho Code 39-3602).
Existing authorities and programs for assuring implementation of BMPs to control
nonpoint sources of pollution in Idaho are as follows:

Nonpoint Source 319 Grant Program State Agricultural Water Quality Program
Wetlands Reserve Program

Resource Conservation and Development | Agricultural Pollution Abatement Plan

Conservation Reserve Program Environmental Quality Improvement

Idaho Forest Practices Act Program

Stream Channel Protection Act Water Quality Certification for Dredge and
Fill

The ldaho Water Quality Standards direct appointed advisory groups to recommend
specific actions needed to control point and nonpoint sources affecting water quality
limited water bodies. Upon approval of this TMDL by EPA Region 10, the existing Bear
River Basin Advisory Group, with the assistance of appropriate local, state, tribal, and
federal agencies, will begin formulating specific pollution control actions for achieving
water quality targets listed in the Bear River Total Maximum Daily Load. The plan is
scheduled to be completed within eighteen months of finalization and approval of the
TMDL by EPA.

2.2.3 Summary of Existing Water Quality Data

Water quality studies on the Bear River date back to the 1950s. Table 2-23 summarizes
these studies by author, year of data collection, area covered by the study and the
parameters measured during the study. The Idaho Bear River reach (that portion
downstream of the Wyoming-Idaho border) has been the subject of water quality
investigations starting as early as 1953 (Clyde 1953).
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Table 2-23. A summary of studies completed on the Bear River basin.

LOCATIONS PARAMETERS
Metal
Author Data date BR UT BR ID BR WY Flow Nutrients TSS Salts S Bacteria Biological
Thorne & Thorne 1951 1949 X X X
Clyde 1953 1953 X X X X
Ward & Skoubye 1959 1958-59 X X X X X X X
Bangerter 1965 1963-67 X X
Waddell 1970 1952-68 X X X X X X
Hill et al. 1973 1971-72 X X X X X
Israelson et al. 1975 1973-74 X X
UWRL 1974a 1974 X X X
UWRL 1974b 1974 X X X
Drury et al. 1975 1972-73 X X
UWRL 1976 1975-76 X X X X X X X X X
Perry 1978 1978 X X X X X
Heimer 1978 1975-76 X X
Lamarra 1979 1977-78 X X
Lamarra & Adams 1980 1980 X X X X X
Wienecke et al. 1980 1976-77 X X X
Messer et al. 1981 1980 X X X X
Rupp & Adams 1981 1979-80 X X
UBWPC 1982 1975-82 X X X X X
Messer et al. 1984 1979-84 X X X
Montgomery 1984 1984 X X X
Sorensen et al. 1984 1977-83 X X X X
UBWPC 1984 1982-84 X X X X X X
Grenney et al. 1985 1976-82 X X
UDPC 1985 1985 X X
Sorensen et al. 1986 1984-85 X X X X X X
UBWPC 1986a 1984-86 X X X X X
UBWPC 1986b 1986 X X
Sorensen et al. 1987 1985-86 X X X X
UBWPC 1987 1987 X X
UBWPC 1988 1986-88 X X X X X
Barker et al. 1989 1987 X X X X X
UBWPC 1990 1988-90 X X X X X
ERI 1991 1990-91 X X X X X X X
PacifiCorp Electric Operations 1991 X X
UBWPC 1991a 1988-89 X X
UBWPC 1991b 1889-90 X X
UDWQ 1992a 1990-92 X X X X X
BLRC & ERI 1993 1991 X X X X X X
UDWQ 1993a 1990-91 X X
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Table 2-23, continued

UDWQ 1993b 1991-92 X X
UDWQ 1993c 1990-91 X X
UDWQ 1993d 1991-92 X X
UDWQ 1994a 1992-93 X X
UDWQ 1994b 1992-93 X X
UDWQ 1995 1993-94 X X

ERI 1995 1992-93 X X X X

ERI 1998 1994-96 X X X X
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The studies focused on suspended sediments and flow. Several studies have also been
conducted on the current condition of and influences on water quality in the reach above
Bear Lake, extending as far as Woodruff Reservoir in Wyoming down to the Idaho-Utah
state line. Of the studies that have been conducted on Bear River water quality in the
project reach (Wyoming-ldaho state line to the Utah-ldaho state line) the most extensive
has been completed by ERI (1998) and will be described in detail later in this section.
Prior to that discussion, a brief summary of historical water quality investigations on the
Bear River system will be completed. The following section summarizes those studies.

Early water quality studies focused on sediments and salinity in the river. Clyde (1953)
evaluated sedimentation patterns in the Bear River between Oneida and Cutler reservoirs.
Between 1910 and 1950, the riverbed raised six feet due to the deposition of over
110,000,000 tons of sediment. He attributed the source to rapid erosion in tributaries
below Oneida Reservoir, caused by the natural soil conditions in the upland areas,
exacerbated by irrigation and other land use practices. He concluded that fluctuating
flows from Oneida had not greatly affected deposition of sediment in the channel. Heimer
(1978) measured turbidity and suspended sediments at sites from below Bear Lake to the
Utah-ldaho state line. Based on his 1975 data, sediment loads in the river increased from
98 tons/month (3,000 kg/day) at Soda Springs to 351 tons/month (10,600 kg/day) near
Preston, then decreased to 171 tons/month (5,180 kg/day) at the state line. Waddell
(1970), Haws and Hughes (1973), and Hill et al (1973) all summarized water quality data
collected in the late 1960s and early 1970s. Most analyses were for major anions and
cations only. Over this time period, total dissolved solids (TDS) averaged about 375
mg/L at the Bear Lake outlet, with little change throughout the Idaho reach.

The first extensive water quality study of the Idaho portion of the Bear River was
conducted in 1975 and 1976 (Perry 1978), with samples collected every two weeks at 15
stations. Perry concluded that total suspended solids (TSS) and TDS concentrations
responded differently in the reaches above and below Oneida. From Bear Lake to above
Oneida, TSS and TDS decreased at higher flows due to a dilution effect. However, below
Oneida, solids increased during runoff. He attributed this to high sediment inputs from
tributaries below Oneida. High nitrate concentrations in Black Canyon, possibly from
Grace waste water treatment plant (WWTP), and fecal coliform contamination in the
river near Preston were also identified as water quality problems.

In the late 1970s, the emphasis shifted to nutrient contamination in the river, with most
data collected below Oneida Reservoir by Utah State University Water Research
Laboratory. Sorensen et al. (1984, 1986) found increasing TSS and total phosphorus (TP)
loads below Oneida to be associated with inputs from tributaries. Most of the phosphorus
was associated with the sediment, rather than in dissolved form. A study of the impact of
power peaking below Oneida Reservoir demonstrated that total phosphorus increased
during peaking events. Sorensen et al. also investigated bio available phosphorus at the
sites they monitored. They indicated that the amount of bio-available phosphorus in the
system was related to anthropomorphic sources.

Barker et al. (1989) summarized nutrient data collected from Bear Lake outlet to the
Idaho-Utah state line during 1987 and 1988. Average TP concentrations increased from
0.06 mg/L at Bear Lake outlet to 0.100 mg/L at state line. Average orthophosphorus
increased from 0.008 to 0.037 mg/L over the same reach, although on most dates the
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concentrations were low and relatively constant from site to site. Nitrate concentrations
ranged from 0.140 mg/L at the outlet to 0.860 mg/L at the state line.

ERI (1991) reported on data collected in the lower basin during 1990, a low flow year,
which included a site below Oneida Reservoir and sites from the Idaho-Utah state line to
below Cutler Reservoir. In this study, the average daily load of TSS increased from 7,000
kg/day below Oneida Reservoir to 24,000 kg/day at the state line and to 53,000 kg/day
below Cutler Reservoir. The average TSS concentration increased from 6 to 50 mg/L
over this reach. Nutrient concentrations were relatively constant or decreased from
Oneida to the state line, but increased from that point to a site below Cutler. Phosphorus
in particular increased substantially.

ERI (1998) conducted the most current and extensive water quality investigation on the
mainstem Bear River. Twelve sites on the mainstem Bear River were sampled from April
1994 through September 1996 and in 1999-2000 including the inlet and outlet to Bear
Lake as well as the outlet to Black Canyon below Grace, Idaho (Figure 2-16; Table 2-24).
In addition, several point sources, including the Soda Springs WWTP, the Clear Springs
fish hatchery and Preston WWTP were also sampled. Several monitoring sites on the
mainstem and tributaries were also monitored by PacifiCorp as part of their relicensing
effort on three hydroelectric facilities in Idaho. Data from several of these sites have also
been included in this review of available information. This study represents the basis for
the summary and analysis of water quality conditions in the Middle Bear River
watershed.

ERI’s (1998) investigation sampled only a limited number of tributaries. In order to more
fully define the nonpoint source component of the source inventory, detailed tributary
and mainstem synoptic surveys were conducted during 1999-2000, using the same
protocol as the 1998 study. These surveys will be discussed in the context of the more
extensive 1998 study.

Samples for both studies were collected as subsurface grabs within the mixed zone and in
the main channel of the stream. Field parameters (temperature, pH, conductivity,
dissolved oxygen) were measured at the site and water samples were collected for
nutrient, sediment and salinity analyses and returned to the laboratory for analysis. Flows
were measured at the sites where water quality samples were collected. Flows on most of
the mainstem Bear River in Idaho, and Soda Creek were obtained from PacifiCorp.
Discharge data for the Utah-ldaho state line were obtained from the U.S. Geological
Survey (USGS).

Data collected by IDEQ and others are utilized to determine support of beneficial uses of
wadeable streams and larger water bodies (e.g., Bear River). Although data collection and
assessment techniques vary based on stream size or stream vs. lake or reservoir,
monitoring is performed through DEQ’s Beneficial Use Reconnaissance Program
(BURP). BURP looks at the aquatic community (macroinvertebrate, diatom, fish) and
stream habitat (IDEQ 1999). In addition, bacteria data are collected for selected streams.
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Figure 2-16. Locations of mainstem sites (above) and tributary sites (below)

monitored during the 1999-2000 season.
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Table 2-24. A summary of water quality sites by HUC used in the Middle Bear River

analysis.

TYPE HUC SITEID STATION DESCRIPTION
mainstem 16010102 BRO1 Bear River at Border WY
mainstem 16010102 BRO1A Bear R Ab Cnfl W/Thomas Fk
mainstem 16010102 BRO1B Bear River at Harer Idaho
tributary 16010102 TO1 Thomas Fork
tributary 16010102 T02 Sheep Creek
mainstem 16010201 BLO1 Causeway
mainstem 16010201 BL0O2 Lifton
mainstem 16010201 BLO3 BL Outlet
mainstem 16010201 BR02 Bear River 1 Mi NE of Dingle
mainstem 16010201 BRO3 Bear River at Stewart Dam
mainstem 16010201 BR0O4 Bear River Old Channel
mainstem 16010201 BR0O5 Bear River at Pescadero Idaho
mainstem 16010201 BRO6 Br at Nounan Bridge
mainstem 16010201 BRO7 Br at Stauffer Creek
mainstem 16010201 BR08 Bear River at Soda Springs ldaho
mainstem 16010201 BRO8BA Bear R @ Soda Spgs @ Head of Alexander Res
mainstem 16010201 BRO09 Br below Alexander
tributary 16010201 TO2A St Charles C Ab Div Nr St Charl Ida
tributary 16010201 T03 Ovid Creek
tributary 16010201 T04 Georgetown Creek
tributary 16010201 TO5 Stauffer Creek
tributary 16010201 T06 Skinner Creek
tributary 16010201 T07 Pearl Creek
tributary 16010201 TO8 Eightmile Creek
tributary 16010201 T09 Sulphur Canyon Creek
tributary 16010201 T10 Bailey Creek
tributary 16010201 T11 Clear Springs Fish Hatchery

tributary 16010201 T12 Soda Springs WWTP West Side Creek
tributary 16010201 T13 Soda Springs WWTP
tributary 16010201 T14 Soda Creek

tributary 16010201 T14A Soda Creek in Soda Springs
mainstem 16010202 BR10 Br at Last Chance
mainstem 16010202 BR11 Br at Black Canyon
mainstem 16010202 BR11A Bear R Nr Grace lda
mainstem 16010202 BR11B Bear River above Cove
mainstem 16010202 BR11C Bear River below Cove
mainstem 16010202 BR12 Br at Cheeseplant Bridge
mainstem 16010202 BR13 Br at Thatcher Church
mainstem 16010202 BR14 Br at Thatcher Bridge
mainstem 16010202 BR15 Bear River above Oneida
mainstem 16010202 BR15A Bear R @ Br 1 Mi Blw Oneida Dam
mainstem 16010202 BR16 Br Blw Oneida
mainstem 16010202 BR16A Bear R at Riverdale Id Old Brd up R Fr 1d34 Brd
mainstem 16010202 BR16B Bear River near Preston Idaho
mainstem 16010202 BR16C Bear River above Preston
mainstem 16010202 BR17 Bear R @ Hwy 91 Br N of Preston
mainstem 16010202 BR18 Bear River at Idaho Utah State line
tributary 16010202 T15 Densmore Creek
tributary 16010202 T16 Smith Creek

tributary 16010202 T17 Alder Creek

tributary 16010202 T18 Whiskey Creek

tributary 16010202 T19 Burton Creek

tributary 16010202 T20 Trout Creek

tributary 16010202 T21 Williams Creek

tributary 16010202 T22 Cottonwood Creek
tributary 16010202 T23 Maple Hot Springs
tributary 16010202 T24 Mink Creek

tributary 16010202 T25 Battle Creek
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Table 2-24, continued

tributary 16010202 T26 Deep Creek

tributary 16010202 T27 5 Mile Creek

tributary 16010202 T27A Preston WWTP

tributary 16010202 T28 Weston Creek

tributary 16010204 MRO1 Malad River at 3700 South
tributary 16010204 MRO1A Malad River at Gwenford

tributary 16010204 MRO1B Malad River above Woodruff
tributary 16010204 MRO01C Malad River at Woodruff Id
tributary 16010204 MR02 Malad River Blw Riverside

tributary 16010204 MRO3 Malad River Abv Confluence
tributary 16010204 MR04 Malad River at Portage

tributary 16010204 MRO5 Malad River at Aqueduct

tributary 16010204 MTOO0A Dairy Ck at Mouth

tributary 16010204 MTOO0B Wright Ck Ab Pumice Mine
tributary 16010204 MTO00C Wright Ck Blw Pumice Mine
tributary 16010204 MTOOD Wright Creek below Perlite Plant
tributary 16010204 MTO1 Wright Creek

tributary 16010204 MTO1A Wright Creek below Indian Mill Creek
tributary 16010204 MTO01B Wright Creek at Mouth

tributary 16010204 MTO1C Little Malad Spgs at Mouth
tributary 16010204 MTO1D Little Malad River Ab Elkhorn Res Nr Malad City
tributary 16010204 MTO1E Little Malad River at Sublette Rd Bridge
tributary 16010204 MTO1F Little Malad River Below Daniels Dam
tributary 16010204 MTO2 Elkhorn Creek

tributary 16010204 MTO02A Little Malad R Ab St Jn ca Div Nr Malad City
tributary 16010204 MTO02B Little Malad R below Sandridge Dam Site Nr Malad City
tributary 16010204 MTO02C Malad River below Springs Nr Malad City Idaho
tributary 16010204 MTO03 Deep Creek

tributary 16010204 MTO4 Devil Creek

tributary 16010204 MTO4A Devils Creek at Hwy 37 Bridge
tributary 16010204 MTO5 Little Malad River

tributary 16010204 MTO06 Tributary to Malad River at Riverside
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Evaluations of BURP data are based primarily on three facets of wadeable streams:
macroinvertebrate community, stream habitat, and, for most streams, fish community
(IDEQ 2002a). Information on diatom communities is generally limited. These data are
used to derive various metrics (numeric values that describe data such as number of
species represented or ratio of stream width to stream depth) that are unique to the three
categories of evaluation. Individual metrics within each category are combined to create a
multimetric index score for macroinvertebrate community, fish community, and stream
habitat. It is from these scores that support or impairment of beneficial uses is determined
for cold water aquatic life and salmonid spawning (IDEQ 2002b). At least two scores
(most always macroinvertebrate and habitat) are needed to evaluate beneficial use
support; and those scores must average 2 or greater (on a scale of 0 to 3) before the water
body is considered to support cold water aquatic life. The protocol is to be used for
perennial streams.

High levels of bacteria can affect both primary and secondary contact recreation
beneficial uses. Any violation of state water quality standards results in non-support of
the water body for primary or secondary contact recreation, or both.

Some of the most extensive and intensive tributary monitoring has been carried out via
the Beneficial Use Reconnaissance Program. Most of the tributaries on the 303(d) list
have been “BURPed” along with many non-listed streams (Table 2-25). Streams for
which BURP data show full support of beneficial uses include North and St. Charles
creeks. Thus, we recommend that both North Creek and St. Charles Creek be removed
from the 303(d) list. BURP data for other listed streams validate continuation of the water
body on the 303(d) list. Several streams, not currently on the 303(d) list exhibited low
multimetric scores signifying non-support of beneficial uses. Listing of those streams,
which are perennial, is expected to occur as part of the first 303(d) list submitted by the
State of Idaho subsequent to the approval of this TMDL. Scheduling for the TMDLs will
be identified at the time of listing.

The general pattern of assessment of BURP data from large rivers is similar to that of
wadeable streams with scores based on macroinvertebrate, diatom, and fish communities
(IDEQ 2002c). Three of the four sites sampled on mainstem Bear River did not support
cold water aquatic life (Table 2-26). For the fourth site (Turner Property), only
macroinvertebrate data were collected so no assessment was made.
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Table 2-25. Assessment of data from DEQ Beneficial Use Reconnaissance Project monitoring of tributaries in Bear River Basin.

Score! Beneficial Use Support Status®
303 Coldwater CAL,
(d) | Sample Avg. | Aquatic Salmonid Contact
HUC Water Body |List?| Year Site SsMI | SFI | sHI |Score?| Life (CAL)*| Spawning® | Recreation® Comments
16010102 | Pegram Creek 1997 mainstem 1 1 1 NS NA
older data, not used in beneficial support
Thomas Fork X 1995 upper mainstem 2 1 1.5 NS NA NA assessment, support status carryover
from 1996 303(d) list
1995 lower mainstem 0 1 0 NS NA NA
mainstem blw FS
Preuss Creek X 1995 boundary 0 1 0 NS NA NA
Sheep Creek 1998 mainstem 3 1 2 FS NA
1999 West Fork 1 1 1 NS NA
16010201 | Sulphur Canyon 1999 Souéh Sulphur |, 1| 15 NS NA
anyon
) South Wilson 7
Wilson Creek 1999 Creek 0 1 NS NS NA
Eightmile Creek 1997 | upper mainstem 1 3 2 FS FS’ FS
1994 | upper mainstem 3 1 2
1997 lower mainstem 2 1 1 1.33 NS NS FS
1994 lower mainstem 3 1 2
older data, not used in beneficial support;
Bailey Creek 1994 | upper mainstem 2 1 15 NA FS NA 1999 DEQ electrofish resulted in 3 age-
classes of trout including YOY
Spring Creek 1998 mainstem 3 1 2 FS FS’ NA
Fern Creek 1998 mainstem 3 3 3 FS FS’ NA
Beaver Creek 1998 mainstem 3 3 3 FS FS’ NA
Co-op Creek X 1995 lower mainstem 0 1 0 NS NA NA
assessment overturned as 2001 Forest
Skinner Creek 1997 | upper mainstem 0 3 0 FS FS NA Service electrofishing showed excellent
fish community
1994 | upper mainstem 3 3 3
confl, of North and support status carryover from 1996 303(d)
Ovid Creek X 1996 Mill creeks to 0 1 0 NS NA list
mouth
Copenhagen 1998 mainstem 3 3 3 FS NA
Canyon
Meadow Creek X 1998 mainstem 2 1 1.5 NS NA Intermittent
North Creek X® | 1997 [ upper mainstem | 3 3 3 FS FS’ NA
1994 | upper mainstem 3 3 3
1997 [ lower mainstem 3 1 2 2 FS Fs’ NA
1994 lower mainstem 0 1 0
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Table 2-25, continued

2000 DEQ electrofishing resulted in no

16010201 Liberty Creek 1998 mainstem 3 3 FS NS NA fish
Mill Creek 1998 mainstem 3 3 3 FS FS NS
Paris Creek 1997 mainstem 1 3 1.67 NS NS FS
1994 upper mainstem 3 1 2
1994 lower mainstem 3 2 2.5
Sleight Canyon 1998 | upper mainstem 1 2 15 NS FS’ NA Intermittent
1998 lower mainstem 3 2 25 FS NA
Bloomington . 2000 Forest Service electrofishing data
Creeg 1997 upper mainstem 2 3 2.5 FS FS FS vielded an SFI rating of 3 g
1994 | upper mainstem 3 2 2.5
1997 | lower mainstem 3 2 2 FS FS’ FS
1994 | middle mainstem 3 1 2
1994 lower mainstem no flow in creek at this site
St. Charles Creek 1997 upper mainstem 3 3 3 FS FS’ FS
1994 | upper mainstem 3 3 3
1994 lower mainstem 3 1 2
north branch 7 this reach also known as Big St. Charles
1997 lower mainstem 3 2 25 FS FS FS Creek ’
Indian Creek 1997 mainstem 0 1 0 NS NS’ NA
2001 Forest Service electrofishing data
Fish Haven Creek 1997 mainstem 3 3 3 FS FS NA vielded an SFI rating of 1, although 5 year
classes of brook trout were represented
1994 mainstem 3 3 3
Little Beaver 1998 mainstem 15 NS NS’ NA
2000 FS electrofishing data yielded an
Whiskey Creek 1998 mainstem 2 1 15 NS NA NS SFl rating of 3, salmonids may originate in
Montpelier Crk, need clarification
Home Canyon 1998 mainstem 3 2 2.5 FS FS’ FS
Telephone Draw 1998 mainstem 3 1 2 FS FS’ NA
Georgetown _ assessment ove_rtu_rned as 20(_)0 Forest
Creek 1997 upper mainstem 3 2 2.5 FS FS NA Service elc_actroﬂshlng at two sites showed
excellent fish community
1994 upper mainstem 3 1 2
assessment overturned as 2000 Forest
1997 | middle mainstem 2 1 0 FS FS NA Service electrofishing at two sites showed
excellent fish community
1994 lower mainstem 3 1 2
1997 lower mainstem 0 2 0 NS NS NS
1999 | Right Hand Fork 0 2 0 NS NA
Soda Creek 1999 upper mainstem 1 3 2 FS FS’ NA
1999 lower mainstem 0 2 0 NS NS FS
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Table 2-25, continued

Steel Canyon

Intermittent

16010202 Creek 1998 mainstem 0 2 NS NA
Jenkins Hollow 1998 | upper mainstem NS NA
older data, not used in beneficial support
Weston Creek X 1995 upper mainstem 1 3 2 NS NA assessment, support status carryover
from 1996 303(d) list
1998 |unnamed tributary[ O 1 0 NS NA
Trail Hollow 1998 mainstem 0 1 0 NS NA Intermittent
Dry Canyon 1998 mainstem 2 2 2 FS NA
Black Canyon 1998 mainstem 1 1 1 NS NA Intermittent
older data, not used in beneficial support
Fivemile Creek | X® 1996 upper mainstem 0 2 0 NS NA assessment, support status carryover
from 1996 303(d) list
. DEQ core sampling indicates excess
1998 lower mainstem 0 1 0 NS FS sediment
Stockton Creek 1998 mainstem 3 3 3 FS FS NS
Swan Lake Creek 1998 mainstem 0 2 | o NS NS Ns 2000 PEQ electrofishing resulted in no
Gooseberry Creek 1998 mainstem 3 3 3 FS FS
Oxford Creek 1998 mainstem 3 3 3 FS NA
Battle Creek X 1995 upper mainstem 0 1 0 NS NA
1995 lower mainstem 0 1 0 NS NA
Cottonwood _ older data, not used in beneficial support
Creek X 1995 upper mainstem 1 3 2.33 NS NA assessment, support status carryover
from 1996 303(d) list
1995 lower mainstem 0 1 0 NS NA
Shingle Creek 1998 mainstem 3 3 3 FS FS’ NA
Blue Creek 1998 mainstem 3 3 3 FS NA
Divide Creek 1998 mainstem 3 3 3 FS NA
older data, not used in beneficial support
Densmore Creek [ X 1995 upper mainstem 0 1 0 NS NA assessment, support status carryover
from 1996 303(d) list
1995 lower mainstem 0 1 0 NS NA
older data, not used in beneficial support
Whiskey Creek X 1995 mainstem 0 1 0 NS NA assessment, support status carryover
from 1996 303(d) list
older data, not used in beneficial support
Williams Creek X 1995 | upper mainstem 1 3 2 NS NA assessment, support status carryover
from 1996 303(d) list
1995 lower mainstem 0 1 0 NS NA
Burton Creek 1998 mainstem 3 2 2.5 FS FS
Alder Creek 1998 mainstem 3 3 3 FS NS Low flow to intermittent
Smith Creek 1998 mainstem 2 3 25 FS NS
Mink Creek 1995 | upper mainstem 2 2 2 FS NA NA
Strawberry Creek | X° 1996 upper mainstem 1 1 1 NS NS NA
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Table 2-25, continued

16010202 | Strawberry Creek 1996 lower mainstem 1 1 1 NS NA NA
Birch Creek 1996 mainstem 3 3 2.33 FS FS’ NA
Deep Creek X® | 1995 mainstem 0 1 0 NS NS’ NA
Worm Creek X 1996 upper mainstem 3 2 2.5 NS NA
1996 lower mainstem 0 1 0 NS NA
. 2001 Forest Service electrofishing data
Foster Creek 1998 mainstem 3 2 2.5 FS FS NA vielded an SFI rating of 3
Maple Creek | X® | 1995 | UPPer ng;”Stem 3 3 3 FS FS NA
1995 | lower (”1‘8')”Stem 3 3| 3 Fs NS
Sugar Creek 1996 mainstem 3 3 3 FS NA
Cub River X 1996 lower mainstem 2 2 1.67 NS NS NA
16010204 | Two Mile Canyon 1998 mainstem 2 3 2.5 FS FS’ FS
Four Mile Canyon 1998 mainstem 1 1 1 NS NA Intermittent
West Cherry . 7
Creek 1998 mainstem 0 3 0 NS NS NA
Henderson Creek 1998 mainstem 1 2 15 NS NA Intermittent
. . 9 2001 Forest Service electrofishing data
Malad River X 1997 lower mainstem 0 1 NS NS NS vielded an SFI rating of 2
1995 lower mainstem 0 1 0
Campbell Creek 1998 mainstem 2 1 1.5 NS NS’ NS Intermittent
New Canyon 1998 mainstem 2 3 | 25 FS FS
Creek
Evans Creek 1998 mainstem 2 1 1.5 NS NA Intermittent
. upper mainstem 2001 Forest Service electrofishing data
Devil Creek X | 1997 (10) 3 2 | 267 FS FS NA Vielded an SFI rating of 3
1994 | upper mainstem 3 1 2
1997 | lower (Tg')”s“*m 0 1] o NS NS’ NS
older data, not used in beneficial support
Deep Creek x® 1996 mainstem 0 1 0 NS NA assessment, support status carryover
from 1996 303(d) list
Susan Hollow 1998 mainstem 1 1 1 NS NA
First Creek 1998 mainstem 3 3 3 FS FS’ FS
Second Creek 1998 mainstem 3 2 25 FS FS’ FS
Third Creek 1998 mainstem 3 3 3 FS FS’ FS
Elkhorn Creek | X° | 1996 [upper mainstem ™[ 3 2 25 FS NA
1996 [lower mainstem™] 0 1 0 NS NA
Little Malad River [ X 1997 lower mainstem 0 1 0 NS NS’ NS
1995 lower mainstem 0 1 0
Indian Mill Creek 1998 mainstem 3 3| 3 Fs NS NA  [2000 DEQ and 2001 USFS electrofishing

resulted in no fish
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Table 2-25, continued

creek was dry at this site, 2001 Forest

16010204 Wright Creek X 1997 upper mainstem Service electrofishing resulted in no fish

1997 [ middle mainstem | 0 3 1 0 NS NS’ NS
1994 | middle mainstem 1 2 1 .3
1994 lower mainstem 1 1 1 NS NA NA

Dairy Creek X® | 1997 | lower mainstem | 0 1 0 NS NS’ NS
1994 lower mainstem 0 1 0

older data, not used in beneficial support
Samaria Creek X 1996 mainstem 1 1 NS NA assessment, support status carryover

from 1996 303(d) list, most of creek dry

(1)SMI=stream macroinvertebrate
(2)if any score is 0 the average defaults to 0

ndex, SFl=stream fish index, SHI=stream habitat index

(3)other beneficial uses are assumed to be not assessed or fully supporting unless noted in comments; FS=fully supporting, NS=not supporting, NA=needs assessed
(4)an average score from at least two indexes of 2 or more is considered fully supporting beneficial uses; if more than two sites assessed, support status for entire stream, if not split, based on score from
the lowest scoring site; sites assessed since 1997 take precedence over earlier site assessments

(5)not all sites would include salmonid spawning as a beneficial use, in other words, the streams are so small salmonid spawning would not be expected

(6)includes either primary or secondary contact recreation

(7)support of salmonid spawning defaults to cold water aquatic life support

(8)added to 1998 list
(9)salmonid spawning support status based on overall support status rather than just SFI score
(10)upstream site above 303(d)-listed segment, downstream site within listed segment
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Table 2-26. Results of DEQ Beneficial Use Reconnaissance Project monitoring in Bear River, 1998.

SCORE'
Average | Beneficial use
Site Latitude Longitude RMI RDI RFI score |support status®
Wyoming border (1 river mile below Thomas Fork) N42° 11' 49.48" W111° 04' 49.56" 2 1 - 15 Not supporting
Rocky Point (700 meters above Dingle bridge) N42° 14' 50.02" W111° 16' 11.31" 2 2 1 1.67 Not supporting
Turner Property (3.6 Rm abv Caribou-Franklin county line) N42° 26' 26.76" W111° 43' 57.39" 2 - - -
N42° 05' 48.80" W111° 54' 59.12" 2 1 - 1.5 Not supporting

Highway 36 (100 meters below Highway 36 bridge)

(1)RMl=river macroinvertebrate index, RDI=river diatom index, RFI=river fish index
(2)an average score from at least two indexes of 2 or more is considered fully supporting beneficial uses
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Hydrology

The hydrology of the Idaho Bear River system has been described in section 2.1.1.3 for
the time period 1970-1999. For the years used in this specific water quality analysis
(1994, 1995, 1999, and 2000), the total water yields from this basin were considered
below average for 1994 to 1995 and above average for 1996 and1999. The seasonal
hydrograph (Figure 2-11), has been divided into four hydrologically similar periods.
These periods, which will be used throughout the following analysis in this report are:
winter base flow or WBF (November, December, January, and February); lower basin
runoff or LBR (March and April); upper basin runoff or UBR (May, June, and July); and
summer base flow or SBF (August, September, and October). The averages, minimum
and maximum values by location for each hydrologic time period can be seen in Figure
2-17.

Temperature, Dissolved Oxygen and pH

Temperature and dissolved oxygen are important water quality parameters relative to
aquatic life. Within the Bear River system in lIdaho, both parameters have numeric
criteria associated with the coldwater aquatic life beneficial use designated for this
segment of the Bear River and its tributaries.

During winter base flow, the average temperature in the upper most HUC was 0.6 to1.7°
C, while the downstream values were 2.0 to 2.5° C with the temperatures in and around
Grace, Idaho (the middle segment of the Idaho portion of the Bear River) being
influenced by groundwater discharge into the Bear River from Black Canyon (Figure
2-18). Temperatures can be elevated by as much as 3 to 5° C in this middle segment of
the river. During the other three hydrologic periods, mainstem river temperatures were on
average relatively constant from the top of the river system to the ldaho-Utah border.
Average river-wide temperatures, however, were cooler during LBR (4.3-9.0° C) but
were similar in UBR and SBF (14-16° C) as can be seen. Exceedances of water quality
limits for coldwater biota for each station over all hydrologic time periods (annual) are
shown in Table 2-27.

Over every time period for the mainstem Bear River, the temperature criterion was
exceeded in 3 to 8 percent of the observations at Lifton, Causeway, and Bear Lake Outlet
stations; 3 to 5 percent of the observations at Pescadero and Alexander; 3 percent of the
observations below Oneida Reservoir; a 5 to 7 percent of the observations west of
Preston. At the Idaho-Utah state line, the temperature criterion was exceeded in 7 percent
of the observations.
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Figure 2-17. Averages, minimum and maximum values for flow on the mainstem Bear River by hydrologic period.
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Figure 2-18. Averages, minimum and maximum values for temperature on the mainstem Bear River by hydrologic period.
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Table 2-27. Exceedances of state water quality criteria, targets, and impairment indicators in mainstem Bear River sites.

PHYSICAL SOLIDS NITROGEN PHOSPHORUS
pH (SU) TSS NH3 NO3
DO (mg/L) <6.5 or Temp (°C)| (mg/L) (mgl/L) (mg/L) |OP (mg/L)| TP (mg/L)
303(d) HUC SITE ID DESCRIPTION <6 >9.5 >22 >80 >4 >4 >0.075 >0.075

X 16010102 BRO1 BR at ID WY state line 2% 0% 1% 30.1% 0% 1% 3.1% 42.5%

X 16010102 BRO1A BR abv confl w Thomas Fork 5% 0% 0% 58.3% 0% 36.4% 58.3%

X 16010102 BRO1B BR at Harer ID 0% 0%

X 16010201 BR02 BR at Hunter Hill Road bridge 0% 0% 0% 25.0% 0% 0% 0.0% 54.2%
16010201 BRO3 Stewart Dam 6% 0% 2% 37.8% 0% 0% 0.0% 62.7%
16010201 BLO1 Causeway 8% 0% 3% 2.7% 1% 0% 0.0% 20.5%
16010201 BLO2 Lifton 16% 0% 8% 3.0% 0% 0% 0.5% 20.2%
16010201 BLO3 BL outlet 13% 1% 3% 11.5% 0% 0% 0.0% 42.0%
16010201 BR04 Bear River Old Channel 4% 0% 8% 40.0% 0% 0% 0.0% 66.7%

X 16010201 BRO5 BR at Pescadero 12% 0% 3% 5.7% 0% 0% 0.0% 61.1%

X 16010201 BRO6 BR at Nounan Bridge 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%

X 16010201 BRO7 BR at Stauffer Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%

X 16010201 BRO8 BR above Alexander 0% 0% 0% 8.1% 0% 0% 0.0% 56.8%

X 16010201 BROSA BR at head of Alexander Res 0% 0% 5% 10.3% 68.3%

X 16010201 BR09 BR below Alexander 5% 2% 0% 0.0% 0% 0% 0.0% 25.0%

X 16010202 BR10 BR at Last Chance 3% 0% 0% 0.0% 0% 0% 2.9% 36.8%

X 16010202 BR11 BR at Black Canyon 0% 0% 0% 0.0% 0% 0% 2.9% 37.1%

X 16010202 BR11A BR nr Grace ID 0% 0% 4% 0.0% 50.0%

X 16010202 BR11B BR abv Cove powerplant 0% 0% 0% 0.0% 0% 3.2% 12.9%

X 16010202 BR11C BR blw Cove powerplant 6% 0% 0% 0.0% 0% 0.0% 30.3%

X 16010202 BR12 BR at Cheeseplant Bridge 0% 0% 0% 3.4% 0% 0% 0.0% 73.3%

X 16010202 BR13 BR at Thatcher Church 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%

£5°58%
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Table 2-27, continued

X 16010202 BR14 BR at Thatcher Bridge 13% 0% 0% 0.0% 0% 0% 7.7% 81.3%
X 16010202 BR15 BR abv Oneida at Highway Bridge 3% 0% 0% 0.0% 0% 0% 2.9% 72.2%
X 16010202 BR15A BR 1 mile blw Oneida 0% 0% 0% 0.0% 15% 0.0% 40.0%
X 16010202 BR16 BR blw Oneida 2% 1% 3% 0.0% 0% 0% 0.0% 5.9%
X 16010202 BR16A BR at Riverdale 0% 0% 0.0% 14% 4.8% 20.0%
X 16010202 BR16B BR near Preston 0% 0% 7% 0.0% 0.0%
X 16010202 BR17 BR west of Preston 1% 0% 5% 2.8% 0% 0% 0.0% 53.5%
X 16010202 BR18 BR at ID UT state line 2% 0% 7% 7.9% 0% 1% 9.1% 41.8%
£5°58%
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A review of the available temperature data for the tributaries to the Bear River indicates
that there is a wide range of temperatures by both hydrologic time period, and location in
the basin (HUC). Tables in Appendix A provide the mean, minimum, and maximum
observed temperatures for each tributary and mainstem Bear River site where data are
available. The percent exceedance of temperature for Bear River tributaries and Malad
River and tributaries are shown in Table 2-28 and Table 2-29, respectively.

Dissolved oxygen varied widely from station to station on the Bear River in each
hydrologic time period. The average, minimum, and maximum recorded values by
hydrologic time period can be seen in Figure 2-19. In general, the highest dissolved
oxygen concentrations were found during the winter base flow period, followed by lower
basin runoff. Upper basin runoff and summer base flow had the lowest overall oxygen
levels. This is believed to be the result of the combination of the influences of
temperature and flow on the oxygen concentrations in the Bear River system. The
number of exceedances of the coldwater concentrations in the tributaries were found to
follow the same pattern as observed for the mainstem Bear River with winter base flow
and lower basin runoff having the highest concentrations followed by upper basin runoff
and summer base flow. The number of dissolved oxygen exceedances by Bear River
tributary can be seen in Table 2-28 with exceedances for dissolved oxygen in Malad
River and tributaries shown in Table 2-29.

The average pH values for the mainstem Bear River stations did not demonstrate large
changes with location or seasonality (Figure 2-20). There was, however, variability at any
given station, as shown by the minimum and maximum values for all hydrologic periods
except summer base flow. Exceedances of the pH criterion (6.5 to 9.0) were rare in the
Bear River Basin water bodies (Table 2-27, Table 2-28, and Table 2-29).

Suspended Solids

The concentrations of total suspended solids were far more variable than for other
parameters throughout the study reach (Figure 2-21). During winter base flow, the
average concentration of total suspended solids entering Idaho from the state of
Wyoming was found to be 47 mg/L. After entering and leaving the Bear Lake-Mud Lake
complex, the average concentration was reduced to 17 mg/L. From the Bear Lake outlet
to Pescadero, the concentrations doubled to 32 mg/L. After passing through Alexander,
the average concentration of TSS in the Bear River was reduced to 4 mg/L. From below
Alexander to the headwaters of Oneida Reservoir, the river again gained about 14 mg/L.
This gain is lost in the reservoir (3 mg/L). Exiting the reservoir to the Utah-Idaho state
line, the river has its highest gain in concentration (61 mg/L) during the winter base flow
period.

(Continued on page 104)
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Table 2-28. Exceedances in Bear River tributary sites of state water quality criteria, targets, and impairment indicators.

PHYSICAL SOLIDS NITROGEN PHOSPHORUS
pH (SU) TSS NO;
DO (mg/L) <6.50r |[Temp (°C)| (mg/L) |NH;(mg/L)] (mg/L) |OP (mg/L)| TP (mg/L)
303(d) HUC SITE ID DESCRIPTION <6 >9.5 >22 >80 >4 >4 >0.075 >0.075
X 16010102 TO1l Thomas Fork 0% 0% 3% 5.3% 0% 0% 0.0% 58.1%
16010102 | TO02 Sheep Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
X 16010201 | TO2A St Charles Creek 0% 0%
16010201 | TO3 Ovid Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
16010201 | TO04 Georgetown Creek 0% 0% 0% 0.0% 0% 0% 0.0% 60.0%
16010201 | TO5 Stauffer Creek 0% 0% 0% 0.0% 0% 0% 0.0% 20.0%
16010201 | TO6 Skinner Creek 0% 0% 0% 0.0% 0% 0% 0.0% 50.0%
16010201 TO7 Pearl Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
16010201 T08 Eightmile Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
16010201 | TO9 Sulphur Canyon Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
16010201 | T10 Bailey Creek 0% 0% 0% 0.0% 0% 0% 0.0% 0.0%
16010201 | T11 Clear Springs Fish Hatchery 0% 0% 0% 0.0% 0% 100% 0.0% 0.0%
16010201 | T12 Soda Springs WWTP West Side Creek 3% 0% 0% 0.0% 0% 75% 0.0% 40.6%
16010201 | T13 Soda Springs WWTP 31% 4% 0% 0.0% 74% 50% 100.0% 100.0%
16010201 | T14 Soda Creek 0% 0% 0% 0.0% 0% 0% 0.0% 100.0%
16010201 | T14A Soda Creek in Soda Springs 0% 13% 0% 3.2% 0% 16.1% 100.0%
16010202 T15 Densmore Creek 0% 0% 25% 50.0% 0% 0% 25.0% 75.0%
16010202 | T16 Smith Creek 0% 0% 50% 33.3% 0% 0% 0.0% 66.7%
16010202 T17 Alder Creek 0% 0% 25% 50.0% 0% 0% 0.0% 75.0%
16010202 T18 Whiskey Creek 0% 0% 0% 18.5% 0% 0% 25.0% 88.9%
16010202 | T19 Burton Creek 0% 0% 25% 50.0% 0% 0% 0.0% 75.0%
16010202 T20 Trout Creek 0% 0% 3% 28.6% 0% 0% 0.0% 85.7%
16010202 T21 Williams Creek 0% 0% 4% 3.6% 0% 0% 0.0% 14.3%
16010202 | T22 Cottonwood Creek 0% 0% 1% 0.0% 0% 0% 0.0% 0.0%
16010202 | T23 Maple Hot Springs 100% 33% 75% 0.0% 0% 0% 0.0% 0.0%
16010202 | T24 Mink Creek 0% 0% 3% 7.9% 0% 0% 6.3% 56.8%
X 16010202 | T25 Battle Creek 3% 0% 2% 75.0% 0% 13% 33.3% 100.0%
X 16010202 T26 Deep Creek 0% 0% 13% 46.7% 0% 7% 46.7% 100.0%
16010202 | T27 5 Mile Creek 0% 0% 7% 6.7% 0% 7% 93.3% 100.0%
16010202 | T27A Preston WWTP 73% 4% 0% 31.8% 26% 95.7% 100.0%
X 16010202 T28 Weston Creek 0% 0% 7% 13.3% 0% 13% 0.0% 73.3%
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Table 2-29. Exceedances in Malad River and tributary sites of state water quality criteria, targets, and impairment indicators.

PHYSICAL SOLIDS NITROGEN PHOSPHORUS
pH (SU) TSS NO;'
DO (mg/L) <6.50r | Temp (°C) | (mg/L) |NHs(mg/L)| (mg/L) | OP (mg/L) | TP (mg/L)
303(d) HUC SITE ID DESCRIPTION <6 >9.5 >22 >80 >4 >4 >0.075 >0.075
X 16010204 MRO1 Malad River at 3700 South 0% 0% 0% 20% 0% 0% 0% 40%
X 16010204 MRO2 Malad River blw Riverside 0% 0% 0% 100% 0% 0% 0% 100%
X 16010204 MRO3 Malad River abv Confluence 0% 0% 25% 100% 0% 25% 100% 100%
X 16010204 MRO4 Malad River at Portage 0% 0% 0% 50% 0% 0% 0% 50%
X 16010204 MRO05 Malad River at Aquaduct 0% 0% 25% 50% 0% 0% 0% 50%
X 16010204 MTO1 Wright Creek 0% 0% 0% 20% 0% 0% 100% 100%
X 16010204 MTO02 Elkhorn Creek 0% 0% 0% 33% 0% 0% 0% 33%
X 16010204 MTO3 Deep Creek 0% 0% 0% 0% 0% 0% 0% 0%
X 16010204 MTO04 Devil Creek 0% 0% 0% 0% 0% 0% 67% 67%
X 16010204 MTO5 Little Malad River 0% 0% 20% 0% 0% 0% 40% 100%
16010204 MTO06 Tributary to Malad R at Riverside 0% 0% 0% 40% 0% 0% 20% 80%

(1)includes nitrite
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Figure 2-19. Averages, minimum and maximum values for dissolved oxygen on the mainstem Bear River by hydrologic period.
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Figure 2-20. Averages, minimum and maximum values for pH on the mainstem Bear River by hydrologic period
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Figure 2-21. Averages, minimum and maximum values for suspended solids on the mainstem Bear River by hydrologic period.
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The same spatial pattern was evident in the concentration of TSS in the three other
hydrologic periods. As in the winter base flow period, high concentrations occurred
above Bear Lake, were reduced in the movement of water through the lake, again
increased before Alexander only to be removed by this reservoir. The same pattern was
repeated from Alexander to Oneida. Large increases occurred from Oneida outlet to the
Utah state line. The data collected in 1999-2000 indicated the major differences between
the hydrologic time period was one of magnitude. Lower basin runoff had the highest
concentrations of TSS, followed by upper basin runoff, summer, and winter base flow
(Figure 2-21). Using a target of 80 mg TSS/L, there are widespread and numerous
exceedances for suspended sediments in the mainstem Bear River. For example, above
Bear Lake, 38 percent of the recorded values at Stewart Dam are above this target value.
A summary of the percent exceedances for the Bear River mainstem sites can be seen in
Table 2-27.

The water quality trends for total suspended solids noted above have verified the long
term trends observed at key sampling sites within the Bear River in Idaho. The seasonal
trends in total suspended solids (expressed as average monthly concentrations from 1971-
2000) for seven locations along the Bear River can be seen in Figure 2-22 through Figure
2-28. The sites represent the Bear River flowing into (Bear River at Idaho-Wyoming state
line) and out of (Bear River at Idaho-Utah state line) the state of Idaho. In addition, the
Bear River flowing into each major receiving water body (Bear Lake Marsh, Bear Lake,
Alexander Reservoir and Oneida Reservoir) are also summarized. The target for TSS is
referred on the graphs as “base flow targets” and “runoff targets” (Table 2-21).

The Bear River entering Idaho from Wyoming did not exceed the base flow target on
average, but did exceed the runoff target of 80 mg/L TSS four out of the five months.
Data were averaged over the time period from 1971 to 1993. May (upper basin runoff)
had the highest concentration (143 mg/L), followed by April and June (114 and 96 mg/L,
respectively). The lowest average concentrations (<10 mg/L) occurred in the winter base
flow period.

The total suspended solids concentrations in the Bear River entering the Bear Lake Marsh
(a site also known as Stewart Dam) can be seen in Figure 2-23. Although concentrations
were similar to those observed at the state line, exceedances in the runoff and base flow
targets happened more often. The runoff target of 60 mg/L TSS was exceeded in all five
months and the base flow target (35 TSS mg/L) was exceeded in three of the remaining
seven months. Highest concentrations were recorded in April (147 mg/L) and May (111
mg/L). Lowest values occurred during winter base flow (5 to 29 mg/L).

The flows of the Bear River during the non-irrigation season are stored in Bear Lake via a
water diversion structure at a location called the Bear Lake Causeway (Bear Lake Marsh
inflow to Bear Lake). Inspection of Figure 2-24 reveals that the average monthly
concentration of TSS did not exceed either the runoff or the base flow target (60 and 35
mg/L, respectively) for any month. Concentrations ranged between 31 mg/L (March) and
6 mg/L (February).

Due to the hydrologic manipulation of the Bear River and Bear Lake as an irrigation
reservoir, the flows in the river are augmented by water releases during the summer and
fall months. Average TSS concentrations by month can be seen in Figure 2-25.
Generally, highest suspended solids concentrations occurred when water was being
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delivered downstream (July and August). The highest average concentration was 71 mg/L
(August), and was the only month in which the TSS target was exceeded.

Alexander Reservoir, located downstream of the Bear Lake Marsh Outlet, receives Bear
River water year round. TSS concentrations above Alexander Reservoir were similar to
concentrations observed at the Bear Lake Marsh outlet (Figure 2-26), though there were
more exceedances of the TSS target. Two out of the five runoff months exceeded the 60
mg/L target. There was only one base flow target exceedance, occurring during August.
Highest concentrations occurred in June, July and August (73, 62, and 60 mg/L,
respectively). Lowest concentrations occurred in December, January and February (17,
8.8 and 7.0 mg/L, respectively).

After passing through Alexander Reservoir, the Bear River enters a long canyon reach
with multiple hydroelectric diversions. Concentrations of suspended solids decreased
during peak flow (June and July) above Oneida Reservoir, ranging from 34 to 53 mg/L
between March and August, and 15 to 20 mg/L between September and December.
Average runoff concentrations did not exceed the 60 mg/L target, however, a base flow
target exceedance occurred during August, similar to Alexander Reservoir (Figure 2-27).

The last detailed site investigated for temporal patterns in total suspended solids
concentrations was the Bear River at the Utah-Idaho state line (Figure 2-28).
Exceedances in total suspended solids concentrations (relative to base flow target)
occurred only in January (92 mg/L). There were no runoff target exceedances. Lowest
concentrations (15-21 mg/L) occurred between September and December.
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Figure 2-22. The average TSS concentrations at the Idaho-Wyoming state line.
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Figure 2-23. The average TSS concentrations at Stewart Dam (entering the Bear Lake

Marsh).
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Figure 2-24. The average TSS concentrations at the Bear Lake Causeway (entering Bear

Lake).
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Figure 2-25. The average TSS concentrations at the Bear Lake Marsh outlet.
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Figure 2-26. The average TSS concentrations at Bear River above Alexander Reservoir.
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BEAR RIVER WATER QUALITY
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Figure 2-27. The average TSS concentrations at Bear River above Oneida Reservoir.
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Figure 2-28. The average TSS concentrations at Bear River at the Utah-ldaho state line.

Utilizing the total suspended sediment concentrations from all seven detailed sites noted
above, exceedance vs. concentration curves were developed (Figure 2-29). The sites were
first divided into riverine vs. receiving water body and then further divided into runoff
and base flow sets. For both sets of data, the 50 percent exceedance value was found to
be 14 mg/L during base flow periods and 32 mg/L during runoff. Reaches with a
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receiving water body had the base flow and runoff target exceeded 11.4 and 12.0 percent
of the time, respectively. Riverine reaches had base flow and runoff target exceeded 25
and 27.6 percent of the time, respectively. The data spans the time period from 1971 to
2000 and includes 930 individual observations. In 2000, DEQ core sampled sites on both
Bear River and tributaries to determine distribution by volume of streambed sediment
(depth fines). Streambed sediment directly relates to conditions conducive to salmonid
spawning. Generally, salmonid spawning is not affected if percentages of sediment less
than 6.3 mm are about 25% or less, and fine sediment less than 0.85 mm is no greater
than about 10%. At each site, three core samples were taken and the individual results
averaged. The cumulative average of the six sites sampled in mainstem Bear River was
29.9% less than 6.3 mm (range 20.3-41.7%) and 17.1% less than 0.85 mm (range 10.8-
26.7%; Table 2-30).

Between the major reservoirs, the tributary streams entering the Bear River in the reaches
where increased sediments were observed also had elevated concentrations of sediments.
Thomas Fork (located above Bear Lake) exceeded the target 5.3 percent of the
observations. In the middle reach, Alder, Whiskey, Burton, and Trout creeks exceeded
target 18 to 50 percent of the observations. In the reach below Oneida Reservoir, Deep,
Battle, and Weston creeks were in excess of the target between 32 and 75 percent of the
observations (Table 2-28).

High levels of sediment were observed in Malad River and several tributaries (Table
2-29). Only Little Malad River, Devil Creek, and Deep Creek showed TSS levels below
80 mg/L for all of the limited sampling events. Highest overall concentrations were found
in mainstem Malad River ranging from 20-100%.
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Figure 2-29. The percent exceedance concentrations for total suspended solids in the Bear

River taken over the time period 1971-2000 at seven sites in Idaho.
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Table 2-30. Percentage (average of 3 core samples/site) by volume of streambed subsurface sediment.

Date Percent >= sieve size (mm) Pirg%nt F;e(;-cgeSrg
HUC Water body Site Name Sampled 25.000 | 6.300 | 4.750 | 0.850 | 0.250 | 0.106 mm mm
16010102 [ Thomas Fork at confluence with Dry Creek 25-Jul-00 200 | 327 | 40 | 169 | 148 | 26 38.3 17.4
Thomas Fork 3/4 mi upstream of Hwy 89 25-Jul-00 39.7 26.9 3.8 184 8.5 2.8 33.4 11.3
Thomas Fork just downstream of Hwy 89 25-Jul-00 47.7 25.8 3.0 11.8 8.8 2.8 26.5 11.6
Thomas Fork at Skyline Road bridge 26-Jul-00 7.9 38.9 6.4 20.7 20.7 5.4 53.2 26.1
Bear River within 1 mi of WY-ID border 26-Jul-00 13.0 46.2 6.1 8.0 24.6 21 40.8 26.7
Bear River 1.5 mi downstream of Thomas Fork 26-Jul-00 54.6 211 1.9 7.8 11.8 2.7 24.2 14.5
16010201 Bear River by east Dingle bridge 9-Aug-00 43.8 27.3 3.3 11.2 13.3 11 28.8 14.4
16010202 | peep Creek approx. 2/3 mi above confluence w/Bear River 24-3ul-00 0.0 0.2 0.2 67 | 79.4 | 136 99.8 92.9
Cub River 1 mi below Cub Canal diversion 24-Jul-00 58.1 22.7 3.3 10.7 35 1.6 19.1 5.1
Cub River approx. 1 mi upstream of Hwy 91 31-Jul-00 55.3 24.3 2.6 9.6 6.0 2.2 20.5 8.2
Cub River just upstream of E 4800 S bridge 27-Jul-00 16.4 64.2 3.6 7.8 5.4 2.6 194 8.0
Cub River 1/2 mi downstream of E 4800 S bridge 27-Jul-00 4.0 46.5 5.7 209 | 211 17 49.5 229
Weston Creek just upstream of Kohler Road crossing 31-Jul-00 39.1 31.1 3.0 175 7.1 2.2 29.8 9.3
Worm Creek at Forest Service Boundary 21-Aug-00 62.6 18.3 2.1 9.4 6.4 1.1 19.0 7.5
Fivemile Creek approx. 1.5 mi above confluence w/Bear River 21-Aug-00 0.0 0.3 0.1 1.3 39.6 58.6 99.7 98.3
Bear River 1 mi downstream of Dayton bridge 20-Jul-00 30.1 28.2 3.9 14.5 13.9 9.4 41.7 23.3
Bear River 1/4 mi downstream of Deep Creek confluence 27-Sep-00 56.9 19.6 2.3 8.4 7.5 5.3 235 12.8
Bear River approx. 3 mi upstream of UT-ID border 27-Sep-00 46.2 335 25 7.0 3.6 7.2 20.3 10.8
Cumulative | Bear River 408 | 293 | 33 | 95 | 124 | 46 29.9 17.1
average
Thomas Fork 31.1 311 4.3 16.9 13.2 34 37.8 16.6
Cub River 334 39.4 3.8 12.3 9.0 2.0 27.1 111
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DEQ core sampling in 2000 included sites on six tributaries. Four sites were monitored
on both Cub River and Thomas Fork. Thomas Fork averaged 37.8% fines less than 6.3
mm and 16.6% less than 0.85 mm. The lowest Thomas Fork site had the highest volume
of sediment at 53.2% of the volume less than 6.3 mm and 26.1% less than 0.85 mm. In
Cub River, depth fines do not appear to be a problem in the upper sites. Only the lowest
site had high volumes of fine sediment (49.5% less than 6.3 mm and 22.9% less than 0.85
mm) in the streambed substrate. Of the four tributaries in which only one site was
sampled, highest volumes of fine sediment were seen in Deep and Five mile creeks at
over 90%. Weston and Worm creeks had volumes of sediment less than 6.3 mm of 29.8%
and 19.0%, respectively. Sediment less than 0.85 mm were less than 10% for both creeks.

TSS was significantly correlated with flow at all sites from the Bear Lake inlet to the
Bear River near Preston, with the exception of the site near Thatcher, which had only 10
observations (ERI 1998). A detailed short-term investigation by Lamarra (unpublished
data 1992) indicated that the relationship between changing flows and suspended
sediments below Oneida Reservoir was related to diel short term altered flows during the
winter base flow period (Figure 2-30).
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Figure 2-30. A comparison between total suspended solids and flow below Oneida Reservoir
in the Bear River.

Nutrients

Inspection of the four synoptic sampling events indicated that ammonia concentrations
during all four hydrologic periods were low (<0.30 mg/L) and highly variable (Figure
2-31).
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Figure 2-31. Averages, minimum and maximum values for ammonia on the mainstem Bear River by hydrologic period.
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The average concentrations during winter base flow and lower basin runoff tended to
increase with distance downstream. This confirms the pattern observed in the long term
water quality data. In the upper basin runoff the trend was similar showing increasing
concentrations with downstream distance. Summer base flow concentrations were
unchanged with stream location. The ammonia criterion is a calculated value based upon
concentration, temperature and pH. No exceedances were found in the mainstem Bear
River. Nitrate, a pollution indicator, also had the same trend as ammonia with high
concentrations in the winter base flow and lower basin runoff hydrologic periods, and
lower concentrations in upper basin runoff (Figure 2-32). During summer base flow, high
nitrate concentrations were found from Grace (BR11A) to the Utah-Idaho border (BR18).
Using a 4 mg/L concentration as a pollution indicator, the mainstem Bear River stations
below Oneida (BR15A and BR16A) exceeded the limit up to 15 percent of the
observations (Table 2-27). BR16 and BR17 had no exceedances. In this reach of the
river, Battle, Deep, Five Mile and Weston creeks exceeded the indicator in 7 to 13
percent of the observations (Table 2-28).

Total phosphorus and orthophosphorus are also pollution indicators. The mainstem Bear
River has high levels of both. The Bear River has three receiving waters in this system
including Bear Lake, Alexander Reservoir and Oneida Reservoir. Receiving waters, such
as reservoirs, have a more stringent limits of 0.05 mg P/L applied (EPA 1986). Utilizing
the four synoptic sampling events during winter base flow river-wide, 48 percent of the
sites (where data are available) had concentrations of total phosphorus over 0.05 mg/L.
There was a 28 percent exceedance of the target 0.075 mg P/L during winter base flow
(Figure 2-33). During lower basin runoff, this percentage increased to 93 percent and 55
percent for exceedances of 0.05 mg P/L and 0.075 mg P/L, respectively and in upper
basin runoff increased to a maximum of 96 percent and 59 percent for exceedances of the
0.05 mg/L target and 0.075 mg/L target, respectively. During the summer base flow
period, exceedances of the 0.05 mg P/L target happened at 79 percent of the sites, while
exceedances of the 0.075 mg P/L target happened at 52 percent of the sites. The spatial
distributions of average, minimum, and maximum concentrations of total phosphorus and
orthophosphorus by station and hydrologic period can be seen in Figure 2-33 and Figure
2-34. Specific sampling exceedances by site are included in Table 2-27.
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Figure 2-32. Averages, minimum and maximum values for nitrate on the mainstem Bear River by hydrologic period.
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Figure 2-33. Averages, minimum and maximum values for total phosphorus on the mainstem Bear River by hydrologic period.

# Ecosystems Research Institute

Subbasin Assessment for the Idaho Bear River Basin, ldaho

Page 116



v

IDAHO BEAR RIVER BASIN

Lower Basin Runoff - Orthophosphorus

TR F 2
& >
g < =
£ e e & e \quv =
A A A, A 2
A \\\\,\\\\,\\\L\\\L\\\\\wm -
g T [ I I <& [
] F-m b —— - —— == — — 1 j-2 &
S e ) SO %2 >
& I | b 4% 0
] Z 0 oo I ]
® =2 - ——-- D4 & o
I e e 2
g M w. Fr~ - r~ "~ Mk [}
o5 e e S S g 7]
g m N N VA >
Eld Y S | | | | PY m
50 i et e e E
i Wm ey ‘mw M
g f e A I I gt
wsm mm | | | ﬁ & N )
0 S i it it I e A\gw%
g Fm— k- - b - <
gt — @z [ 5 X710
o AHm [ g5 —
g =R e e e B H
ST ——
g M@ |- L _____ s
g [s) I | I Sy
: OF r—r - i
%y [ e e e H]
! S E [-bmoiioas
] I | I o®
3 Dm T I H El
@ T e e e g
2 T A E 5
8 I I I “g
g [ e et il ) -
g e e i S| g
g e E wm
5® I I I o8
| | | H ﬁ\\\,\\\\,\\\\,\\\\,\ H
T T T I T T T T
wn o wn o wn o wn o wn o w o
59 « — — =} =} 5N « — — =} s}
o o o o o o o o o o o o
(16w) do (i16w) do

IDAHO BEAR RIVER BASIN

Winter Baseflow - Orthophosphorus

Figure 2-34. Averages, minimum and maximum values for orthophosphorus on the mainstem Bear River by hydrologic period.
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As with the additional analysis of total suspended solids, seven locations within the Bear
River between the states of Wyoming and Utah were investigated in detail relative to
average concentrations of total phosphorus on a monthly time step. The analysis included
the inflow locations to the major reservoirs in the Middle Bear River in Idaho.

The results of this analysis for the first site, representing the Bear River flowing into the
state of Idaho from Wyoming, can be seen in Figure 2-35, and are compared to the
phosphorus target of 0.075 mg/L. The average monthly concentrations were exceeded in
eight of the twelve months. The highest average concentration (0.220 mg/L) occurred in
October. In general, the lower and upper basin runoff months (March to July) were
elevated (0.119-0.183 mg/L) more than the base flow months of August to February
(0.031-0.124 mg/L), with the exception of October.

BEAR RIVER WATER QUALITY
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Figure 2-35. The average concentrations of total phosphorus (mg/L) at the Idaho-Wyoming
state line.

The Bear River flowing into the Bear Lake Marsh (Figure 2-36) had a similar temporal
pattern as observed at the Idaho-Wyoming state line. Although somewhat reduced in
concentrations, the levels exceeded the receiving waters target of 0.05 P mg/L in all
months except those during winter base flow (November through February). April had
the highest average concentration (corresponding to lower basin runoff) at 0.188 mg/L.
There was a steady decline in phosphorus levels entering the marsh from April to
October. Lowest concentrations occurred during the winter base flow period, and ranged
between 0.028 and 0.038 mg/L.
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BEAR RIVER WATER QUALITY
Bear Lake Marsh Inflow - Stewart Dam
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Figure 2-36. The average concentrations of total phosphorus (mg/L) for the Bear River
flowing into the Bear Lake Marsh.

Average total phosphorus concentrations of Bear River water flowing into Bear Lake can
be seen in Figure 2-37. The comparison between Figure 2-36 and Figure 2-37
demonstrates the impact of the Bear Lake Marsh upon Bear River total phosphorus
concentrations. Although six of the twelve months are still elevated over the phosphorus
target, the overall average concentration of total phosphorus is reduced to below 0.046
mg/L. March, April, May and June (upper and lower basin runoff periods) still exhibit the
highest concentrations. This reflects the higher flows and lower retention times within the
marsh.

The average monthly concentration of total phosphorus leaving the Bear Lake Marsh and
flowing downstream is shown in Figure 2-38. The total phosphorus target at this point in
the system is 0.075 mg/L and is in exceedance six out of 12 months with August and
October exhibiting the highest exceedances.

The Bear River flowing into Alexander Reservoir exceeded the 0.050 mg/L target eleven
of the twelve months (Figure 2-39). For nine of those exceedances, average
concentrations are two to more than three times the allowable level. Concentrations in
June and July, for example, were 0.179 and 0.174 mg/L, respectively. The lowest average
monthly concentrations are near the 0.050 mg/L level (January and December).

Subbasin Assessment for the Idaho Bear River Basin, Idaho Y Ecosystems Research Institute

Page 119



BEAR RIVER WATER QUALITY
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Figure 2-37. The average concentrations of total phospho
inflow into Bear Lake.
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Figure 2-38. The average concentrations of total phosphorus (mg/L) for the Bear River

flowing out of the Bear Lake Marsh.
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BEAR RIVER WATER QUALITY
Above Alexander Reservoir
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Figure 2-39. The average concentrations of total phosphorus (mg/L) for the Bear River
flowing into Alexander Reservoir.

In a similar manner, the Bear River immediately above Oneida Reservoir had
exceedances for eight out of ten months where average concentrations were calculated.
No data exists for this site for the months of January and February. Limited data exists
for the remaining months (1994-2000). The time period from April to September
exceeded target concentrations by 1.5 to two times. Fall and winter concentrations were
near the 0.050 mg/L target level (Figure 2-40).

The monthly average concentration of total phosphorus leaving the state of Idaho can be
seen in Figure 2-41. The 0.050 mg/L target is exceeded during all twelve months.
Because this reach is below Oneida Reservoir, the elevated concentrations at the border
reflect mostly watershed contributions. This is evident from the elevated concentrations
in March and April (lower basin runoff), as well as July and August (irrigation season).
March, April and July showed levels that were more than twice the target concentration.
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BEAR RIVER WATER QUALITY
Above Oneida Reservoir
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Figure 2-40. The average concentrations of total phosphorus (mg/L) for the Bear River
flowing into Oneida Reservoir.
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Figure 2-41. The average concentrations of total phosphorus (mg/L) for the Bear River at
the Utah-ldaho state line.
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As noted previously, the total phosphorus concentrations from all seven of the detailed
sites were analyzed as cumulative exceedance values vs. concentration. The results can
be seen in Figure 2-42. A total of 1,270 individual data points was used in the analysis.
The data indicates that the 50 percent exceedance concentration is 0.070 mg/L and 0.055
mg/L for receiving water body reaches (including the reach which enters Utah) and
riverine reaches, respectively. The target of 0.050 mg/L is exceeded in 69.2 percent of the
receiving water body samples (including the reach which enters Utah) and the target of
0.075 mg/L is exceeded in 37.7 percent of the riverine samples.

Tributary concentrations of total and orthophosphorus demonstrated the same pattern as
the mainstem river. Highest concentrations occurred during the two runoff periods and
were lower during base flows. However, even at base flows, the concentrations exceeded
the target of 0.050 mg/L in 75 percent of the streams where data are available. In those
streams, the range of exceedance was between 25 and 100 percent of the observations.
For most streams, concentrations higher than the 0.050 mg/L target were in excess of 75
percent of the observations (Table 2-28). The Malad River and tributaries show similar
results with higher levels of phosphorus observed in most of the streams (Table 2-29). It
is apparent from both the synoptic (mainstem and tributaries), as well as the detailed
analysis (period of record, 1977-1998), that total phosphorus, and to a certain extent, total
suspended solids, are the contaminants of concern.
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Figure 2-42. The percent exceedance concentrations for the total phosphorus in the Bear

Rive taken over the time period 1977-1998 at seven sites in Idaho.
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2.2.4 Analysis of Existing Water Quality Data & Implications for TMDLS

Bear River

Bear River throughout all its water quality limited segments is listed on the 303(d) list for
flow alteration, sediment, and nutrients. There is no doubt that construction of mainstem
dams and operation of Bear River to provide irrigation water has affected the historic
flow regime in the system. However, EPA considers certain unnatural conditions, such as
flow alteration or lack of flow, that are not the result of the discharge of a specific
pollutant as “pollution.” TMDLs are not required for water bodies impaired by pollution,
but not specific pollutants.

Listing of sediment as a concern in Bear River appears to be justified (Table 2-31). Core
sampling, though limited to only seven sites, indicate higher than desired percentages of
streambed sediment especially for fine sediment less than 0.85 mm (Table 2-30).
Evaluation of BURP data indicates support, or non-support, of various beneficial uses.
The evaluation does not identify a responsible pollutant when lack of support has been
established. Analysis of BURP data showed non-support of coldwater aquatic life (Table
2-26). Finally, as compared to literature values considered sufficient to support beneficial
uses, Bear River has experienced sediment concentrations above these targets (Table
2-27).

Data indicate that nutrients also are a problem in Bear River (Table 2-31). Dense stands
of aquatic macrophytes occur in mainstem Bear River especially below the Grace area
(Dave Hull, BURP Coordinator, DEQ/Pocatello, personal communication). Dissolved
oxygen levels below the state water quality standard of 6 mg/L have been documented in
mainstem Bear River over 10% of the time at Pescadero and Thatcher Bridge (Table
2-27). The extent to which aquatic vegetation contributes to these low DO concentrations
is unclear. Based strictly on recommended numeric targets or impairment indicators,
nitrate and total phosphorus appear to be elevated in mainstem Bear River. BURP data
indicate non-support of coldwater aquatic life at three sites on mainstem Bear River
although no cause of the non-support was determined (Table 2-26). Excessive loads of
nutrients may, or may not, influence this lack of support of coldwater aquatic life, but to
be on the safe side, and along with other evidence of possible nutrient problems, it makes
sense to establish targets for Bear River.

Other than the fact that reservoirs, by virtue of slowing down water act as sinks for
sediment, there were no data discovered to indicate that sediment was a problem in either
Alexander or Oneida reservoirs. Therefore, no TMDLSs will be written for sediment in the
reservoirs. It is expected that by limiting input of sediment and nutrients in Bear River at
the point of entry into the reservoir, beneficial uses will be supported in both river and
reservoir.
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Table 2-31. Data used to justify writing TMDLs for listed pollutants in 303(d) streams. A “Yes” indicates sampling results
exceeded the threshold for that analysis, “No” means the threshold was not exceeded, and a blank means the site was not

sampled.
Possible
Exceedance of exces-
Exceedance of recommended water quality sive
Water quality limited segment boundary literature values standards criteria BURP aquatic
Core DO Bacteria data vege-
Listed sam- Sedi- | Nitro | Phos- | viola- viola- analy- tative
Water body Lower Upper pollutantst pling ment2 | -gen3 | phorust | tions tions® Sis® growth’
Bear River Wardboro Wyoming border Flow, Nut, Sed Yes Yes Yes Yes Yes NS
Bear River Alexander Res Wardboro Nut, Sed Yes No Yes Yes
Alexander Res Sed
Bear River Cove Plant Alexander Res Flow No No Yes Yes
Bear River Oneida Dam Cove Power Plant Flow, Nut, Sed Yes No Yes Yes
Oneida Narrows Res Sed
Bear River Mink Creek Oneida Dam Nut, Sed No Yes Yes Yes
Bear River Highway 91 Mink Creek Flow, Nut, Sed No Yes Yes No
Bear River Utah border Highway 91 Flow, Sed Yes Yes Yes Yes Yes NS
Thomas Fork Bear River Wyoming border Nut, Sed Yes Yes No Yes No NS Yes
Dry Creek Thomas Fork Headwaters Nut, Sed
Preuss Creek Thomas Fork USFS boundary Habitat, Sed NS
Snowslide Canyon Montpelier Cr Headwaters Sed
St. Charles Creek Refuge Lower IDL boundary Nut, Sed FS
Ovid Creek Bear River Confl North & Mill crks Sed No No No No NS
North Creek Ovid Creek Trib 3.2 km blw Mill Hollow Unknown FS
Meadow Creek North Creek Headwaters Metals Unk, Sed NS
Co-Op Creek Stauffer Creek USFS boundary Nut, Sed NS
Pearl Creek Bear River North Fork Pearl Cr Nut, Sed No No No No
Densmore Creek Bear River Headwaters Nut, Sed Yes No Yes No NS
Whiskey Creek Bear River Headwaters Nut, Sed Yes No Yes No NS
Williams Creek Bear River Right Fk Williams Cr Nut, Sed Yes No Yes No NS
Cottonwood Creek Bear River Trib 6.4 km upstream Sed No No No No NS
Strawberry Creek Mink Creek USFS boundary Unknown NS
Battle Creek Bear River Headwaters Nut, Sed Yes Yes Yes Yes NS
Deep Creek Bear River Oxford Slough Unknown Yes Yes Yes Yes No NS
Fivemile Creek Bear River Headwaters Unknown Yes Yes Yes Yes No NS
Weston Creek Bear River Headwaters Flow, Nut, Sed Yes Yes Yes Yes No NS
Cub River Utah border Sugar Creek Flow, Nut, Sed Yes No NS
Maple Creek Cub River Left Fork Maple Cr Bact, Unknown Yes FS
Worm Creek Utah border Glendale Res Unknown No NS
Malad River Pleasant View Headwaters Sed Yes NS
Little Malad River Malad River Headwaters Sed Yes NS
Wright Creek Daniels Res Headwaters Sed Yes NS
Dairy Creek Wright Creek Headwaters Unknown Yes NS
Elkhorn Creek Little Malad R USFS boundary Unknown NS
Samaria Creek Malad River Headwaters Nut, Sed NS
Deep Creek Mouth Headwaters Unknown NS
Devil Creek Malad River Devil Creek Res Nut, Sed Yes NS

TBact=bacteria; DO=dissolved oxygen; Flow=Fflow alteration; Habitat=habitat alteration; Metals Unk=metals unknown; Nut=nutrients; Sed=sediment.

2>80 mg/L

>4 mg/L ammonia (NH;) or nitrate (NOs)

#>0.075 mg/L orthophosphorus or total phosphorus
®includes sampling through 1999

FS=full support, NS=non-support

"documentation indicating possible excessive levels of aquatic vegetation
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Tributaries

Several tributaries are listed for flow or habitat alteration. EPA considers certain
unnatural conditions (e.g., flow alteration, lack of flow, habitat alteration) that are not the
result of the discharge of a specific pollutant as “pollution.” TMDLSs are not required for
water bodies impaired by pollution, but not specific pollutants. Thus, TMDLs will not be
written for flow alteration in Cub River or Weston Creek, or for habitat alteration in
Preuss Creek.

Maple Creek is the only water body hindered by bacteria problems. Sampling by DEQ in
1999 confirmed a contact recreation water quality standard violation for E. coli. Other
streams with bacteria violations are expected to be listed on the first 303(d) list submitted
by the State of Idaho subsequent to the approval of this TMDL. Scheduling for the
bacteria TMDL will be identified at the time of listing.

Meadow Creek is listed for unknown metals affecting beneficial uses. No data were
discovered to indicate any problems associated with metals and therefore it is
recommended that this pollutant be removed from future 303(d) lists for Meadow Creek.
Dave Hull (BURP Coordinator, DEQ/Pocatello, personal conversation) knew of no
reason for listing Meadow Creek for unknown metals.

As with the evaluation of Bear River as to those listed pollutants, which warrant TMDLSs,
the same data are available for listed tributaries (Table 2-31). Data have been collected as
part of DEQ’s core sampling and BURP effort, and ERI’s tributary monitoring.

Analysis of BURP data shows non-support of cold water aquatic life for all listed 303(d)
tributaries except Dry, St. Charles, North, and Pearl creeks and Snowslide Canyon (Table
2-25). No assessment was made for Dry Creek or Snowslide Canyon and no other data
exist (Table 2-31); therefore, TMDLs will be written for both creeks for the pollutants
listed. Pearl Creek was also not assessed (Table 2-25), however, data indicate that neither
sediment nor nutrients exceeded recommended thresholds (Table 2-28). Until assessment
of BURP data is completed, it is assumed that nutrients and sediment are affecting
beneficial uses in Pearl Creek. Both St. Charles and North creeks show full support of
their beneficial uses and are recommended for removal from future 303(d) lists (Table
2-25). Maple Creek also shows full support for coldwater aquatic life, but has
experienced bacteria violations (Table 2-31). Therefore, a TMDL will be written for
bacteria in Maple Creek and it is recommended all other pollutants listed for Maple Creek
be removed in future 303(d) lists. TMDLs will be written for all 303(d) listed streams for
which assessment of BURP data indicated non-support of coldwater aquatic life (Table
2-25). Generally, the data confirm possible problems with the listed pollutants. For
example, Thomas Fork, Densmore Creek, Whiskey Creek, Williams Creek, Battle Creek,
and Weston Creek all are listed as having both nutrient and sediment problems, which the
ERI data confirm (Table 2-31). Core sampling results justify listing of sediment in
Thomas Fork and Weston Creek. Deep and Fivemile creeks are both listed for unknown
pollutants. From ERI data, it appears that sediment and nutrients could very well be
problems in both water bodies. It is interesting to note that ERI documented no
exceedances of the 80 mg/L sediment threshold for either Ovid or Cottonwood creeks
even though both are listed as having sediment problems.

Subbasin Assessment for the Idaho Bear River Basin, Idaho & Ecosystems Research Institute

Page 127



2.3 Pollutant Source Inventory

The mainstem Bear River and its tributaries represent a major aquatic resource in the
state of Idaho. An analysis of water quality limited segments in this watershed indicated
that for certain river segments and tributaries, temperature, and dissolved oxygen were at
times impacting the coldwater beneficial use designation. However, the major impact to
beneficial use has been caused by suspended sediments and nutrients, primarily
phosphorus.

In the mainstem Bear River, sources of these pollutants can be from the adjacent
watersheds (e.g. tributaries), stream bank condition, or the immediate floodplain (valley
bottoms and point sources). This section of the watershed assessment will inventory these
sources and qualify the data necessary for each source to be quantified.

2.3.1 Sources for Pollutants of Concern

There are a number of permitted point sources in the Bear River basin in Idaho. These
sources are defined by hydrologic unit code (HUC) in Table 2-32. As can be seen from
this table there is only one water discharge permit for the Central Bear River (HUC
#16010102) and no water discharge permits for the Lower Bear-Malad (HUC#
16010204). However, for the Bear Lake unit (HUC#16010201) there are nine permits
issued. Inspection of the nine permits indicated that data are available on two of the sites
(1ID0020818 and IDG130034). For these two sites, parameters include flow, bacteria,
TSS, TDS, nutrients, dissolved oxygen, pH, and temperature. Inspection of the remaining
sites indicated that they discharge only periodically, if at all. In the Middle Bear unit
(HUC #16010202) there are six discharge permits. Data are available for two sites
(1ID0026085 and IDG130113). Data availability is the same as the sites noted earlier.

2.3.2 Nonpoint Sources

For over 30 years, reductions in point source pollution have been the focus of the
resource agencies responsible for the protection of water quality. However, during the
last decade, reduction of nonpoint source pollution has been the targeted goal of these
agencies. The institutional mechanism for reducing these loads is through the quantitative
process of establishing total maximum daily loads (TMDL) for those parameters that
cause a stream not to meet its designated beneficial uses.
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Table 2-32. A summary of water discharge permit holders by hydrologic unit as of August
2002. Sites which were sampled as part of this report are identified in the rightmost column.

LOADING
FACILITY ID NAME SIC DESCRIPTION? CALCULATION?
HUC# 16010102 - CENTRAL BEAR
WY0021032 Cokeville, Town of Sewerage Systems e
HUC# 16010201 - BEAR LAKE

ID0025143" Georgetown, City of Sewerage Systems

ID0020818 Soda Springs WWTP Sewerage Systems S
ID0025585" Montpelier, City of Sewerage Systems e
ID0001198 P4 ProductionL L C Industrial Inorganic Chemicals

IDG130034 Clear Springs Foods Inc Fish Hatcheries and Preserves S
IDR05A188 J R Simplot Co Smoky Canyon Mine Phosphate Rock e
IDRO5A313 Astaris Production LLC Phosphate Rock e
IDRO5A170 P4 Production LLC Phosphate Rock e
IDRO5A321 Agrium U.S. Inc Phosphate Rock e

HUC#16010202 - MIDDLE BEAR

ID0026085 Riverdale Resort RV Parks and Campgrounds S
ID0023825 Grace, City of Sewerage Systems e
ID0020214 Preston, City of Sewerage Systems

IDG130113 Bear River Trout Farm Fish Hatcheries and Preserves S
ID0025569 Franklin, City of Sewerage Systems e
IDG130035 ID-Fish & Game Fish Hatcheries and Preserves e

HUC# 16010204 - LOWER BEAR-MALAD
No Permit Compliance Stations found | |

(2)discharge is infrequent

(2)principal activity causing the discharge at the facility as defined by the 1987 Standard Industrial Classification (SIC) Manual.

(3)S=Sampled; e=estimated
Because of climatic conditions (most moisture falls as snow with associated spring
melting) and vegetation types (sparse rangeland and forest cover), large areas of the west
are susceptible to erosion and therefore non-point source loadings. The Idaho Bear River
basin is a good example of this problem. Associated with this erosion potential are land
use practices that accelerate the erosion process. Removal of vegetative cover from
uplands and the reduction of riparian cover within bottomlands have resulted in
significant sediment yields from denuded or modified watersheds. As noted in the
previous section of this report, the established beneficial uses in both the mainstem Bear
River as well as the major tributaries have been impacted by excess suspended sediments
as well as particulate and dissolved phosphorus.

It was expected that the quantity of sediment exported from a watershed would vary
spatially across southeastern Idaho in response to differences in localized hydrology,
soils, and vegetation, which in turn are a function of differences in climate (precipitation),
geology, and geomorphology. Given the anticipated spatial variance in the export of
sediments and nutrients from watersheds in the Middle Bear River in Idaho, the approach
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taken in this analysis was to select watersheds in the Idaho Bear River basin that have
similar climate, geology and geomorphology, such that these watersheds would have the
same potential background sediment and phosphorus yields independent of land use. The
GIS-based ecological classification of these watersheds as well as the entire Idaho Bear
River basin is described in the companion volume entitled "Ecological Classification,
Bear River Basin Idaho™ provided by White Horse Associates, Inc, which was included
as part of this assessment.

Once the watersheds were selected (see Table 2-28 and Table 2-29 for list of tributaries),
water quality sites were established at the point of discharge into the Bear River on each
stream. On each monitoring trip, the sites were sampled for total suspended solids, total
phosphorus, orthophosphate, total inorganic nitrogen, and flow.

Sampling began in 1999 and corresponded to the four hydrologic periods previously
discussed in this report. A total of five dates (May, October 1999; March, April, June
2000) were sampled. Dates represented the four major hydrologic periods and included
lower basin runoff, upper basin runoff, summer base flow and winter base flow.

In addition to tributary investigations, mainstem sites along the Bear River were also
sampled at the same time as the watersheds. Watershed data were summarized for not
only the individual watersheds but also for the inter-reach portions of the mainstem
monitoring sites. This allowed for an analysis of watershed characteristics relative to the
change in water quality parameters for the mainstem Bear River.

Two critical new databases were needed in order to complete this analysis. They were: 1)
the hierarchical classification of the target watersheds; and 2) the quantitative estimate of
phosphorus and suspended solids yields (loadings as kg/day) from these target
watersheds. A description of each of these databases is provided below.

Watershed Classification and Statistical Analysis

The ecological classification consisted of seven levels, ranging from broad classes based
upon landscape characteristics to very refined classes of valley bottom land form and
specific land use. Broad classes (ecoregion, geologic district, and subsection) were
applied to all watersheds, whereas land type and valley bottom type and specific land use
were applied only to the valley bottoms. Summaries of all characteristics used in the
statistical analysis were provided in Table 2-1 through Table 2-6 for tributaries, and in
Table 2-7 through Table 2-10 for the Bear River sites. (Please refer to section 2.1.1
[Geology, Landform and Land Use Classification] for a more detailed exploration of the
analysis.)

In order to infer the possible relationship between characteristics of the watersheds in the
Middle Bear River and the mass export of nitrogen, phosphorus and suspended
sediments, a multiple regression approach was selected. Because the twenty-nine
watersheds monitored and mapped are in the same general climatic area, differences in
the export of the parameters of choice, may be the result of landform or land use features.
The regression analysis used the hierarchical system previously described. The analysis
initially used the broad categories and systematically increased the resolution by the
addition of greater subcategories. The results of this analysis can be seen in Table 2-33
through Table 2-37 for the tributary regressions and Table 2-38 through Table 2-43 for
the mainstem Bear River. In each case the significant (P-value < 0.05) regression
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equations are described and the n, rz2 and P values provided. In all cases the dependent
variable (y) is expressed as a mass (kg/day) for each hydrologic time period investigated.

The first set of analyses was completed on the broad class of the geologic types only
(Table 2-33). Of the four water quality parameters used in the regressions, all had
significant relationships with geology type except during trip 2 (summer 1999 base flow).
The range in r2 values were 0.22 to 0.82, with the best prediction being the export during
upper basin runoff of total inorganic nitrogen based upon the surface area of volcanic
materials. Total phosphorus and total inorganic nitrogen had four of five periods with
significant predictions.

As noted in section 2.2.3.4, total phosphorus was a contaminant of concern, especially
during lower and upper basin runoff. Significant relationships (r2 = 0.69 and 0.65) were
found for geologic type alone. The amount of sedimentary materials in the watershed
appears to be an important factor in the export of total phosphorus from the watershed.

The second analysis (Table 2-34) added the complexity of subsections, which are
distinctive geomorphic features. The results were similar to geologic type. While some
dependent parameters decreased in predictability (e.g. total phosphorus in lower basin
runoff), others increased dramatically. For example, TSS and TP daily loadings during
upper basin runoff increased the r2 to 0.77 and 0.82. In addition, TSS loading during
winter base flow had an r2 of 0.91, p<0.001, based upon unconsolidated lacustrine and
sedimentary fluvial lands.

The final level of resolution was to add the valley bottom types to the watershed
descriptions. The results can be seen in Table 2-35. Upper basin runoff total phosphorus
continued to increase in predictability with an increased r2 of 0.88. Suspended solids also
continued to increase in predictability of loading. As with geology, four of the five dates
for total phosphorus and total suspended solids had significant predictive equations with
watershed characteristics.
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Table 2-33. The results of the multiple regression analysis using geology for the tributaries to
the Bear River. The dependent variable is loading (kg/day) by parameter and trip. The trips
are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4) Lower Basin
Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1 = 1.158 + 0.000127(GT2000) + 0.000454(GT5000) 23 0.41 0.004
OP-2 = NOT SIGNIFICANT
OP-3 = 0.266 + 0.000263(GT5000) 29 0.50 <.001
OP-4= 0.257 + 0.000135(GT5000) + 4.13E-005(GT2000) 27 | 039 | 0.004
OP-5 = NOT SIGNIFICANT
TP-1= 1.336 + 0.00105(GT2000) + 0.00286(GT5000) 23 0.69 <.001
TP-2 = NOT SIGNIFICANT
TP-3 = 0.213 + 0.000651(GT5000) + 0.000311(GT6000) - 7.31E-005(GT3000) 29 0.59 <.001
TP-4 = -0.154 + 0.000267(GT2000) + 0.00047(GT3000) 27 0.65 0.001
TP-5 = 0.312 + 0.245(GT6000) 26 0.22 0.012
TSS-1= 1940 + 0.915(GT2000) - 1.04(GT1000) 23 0.69 <.001
TSS-2 = NOT SIGNIFICANT
TSS-3= -134 + 0.325(GT6000) - 0.0523(GT3000) 29 0.70 <.001
TSS-4 = 283.6 + 0.206(GT2000) - 0.138(GT1000) 27 0.78 0.03
TSS-5= NOT SIGNIFICANT
TIN-1 = 20.84 + 0.0207(GT5000) 23 0.82 <.001
TIN-2 = NOT SIGNIFICANT
TIN-3 = 8.612 + 0.00775(GT5000) 29 0.45 <.001
TINA = 77.32 + 0.014(GT6000) - 0.00323(GT3000) 28 | 038 | <.001
TIN-5 = 37 + 0.023(GT5000) 25 0.41 0.038

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)

Geology Type (GT)

1000 Metasedimentary

2000 Sedimentary
3000 Sedimentary (calc)
5000 Volcanic
6000 Unconsolidated
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Table 2-34. The results of the multiple regression analysis using geology and subsection for
the tributaries to the Bear River. The dependent variable is loading (kg/day) by parameter
and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4)
Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1 = 1.65 + 0.000411(GSS6300) 23 0.46 <.001
OP-2 = NOT SIGNIFICANT
OP-3 = NOT SIGNIFICANT
OP-4 = NOT SIGNIFICANT
OP-5 = NOT SIGNIFICANT
TP-1= 2.73 + 0.00284(GSS6300) + 0.000821(GSS6500) 23 0.77 <.001
TP-2 = NOT SIGNIFICANT
TP-3= 1.21 + 0.000205(GSS6500) 29 0.27 0.003
TP-4 = 0.19 + 9.7E-006(GSS6500) 26 0.15 0.045
TP-5= 0.73 + 0.000191(GSS2200) + 0.000154(GSS6500) 27 0.42 0.017
TSS-1= 1846 + 1.05(GSS2200) - 1.46(GSS1200) + 0.759(GSS6300) 23 0.82 <.001
TSS-2 = NOT SIGNIFICANT
TSS-3= 422 + 0.298(GSS6500) - 0.084(GSS3200) 29 0.91 <.001
TSS-4 = 0.36 + 1.91E-005(GSS6500) 26 0.23 0.01
TSS-5= -12.01 + 0.165(GSS2200) + 0.116(GSS6500) 27 0.69 <.001
TIN-1 = 24.71 + 0.00644(GSS6300) 23 0.19 0.034
TIN-2 = NOT SIGNIFICANT
TIN-3 = NOT SIGNIFICANT
TIN-4 = 84.48 + 0.00738(GSS6500) 26 0.20 0.018
TIN-5 = NOT SIGNIFICANT

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)
Geology and Subsections (GSS)
1200 Metamorphic fluvial lands
2200 Sedimentary fluvial lands
3100 Sedimentary (calc)glacial lands
3200 Sedimentary (calc) fluvial lands

5200 Volcanic fluvial lands
6300 Unconsolidated alluvial lands
6500 Unconsolidated lacustrine lands

Subbasin Assessment for the Idaho Bear River Basin, ldaho
Page 133

Ecosystems Research Institute



Table 2-35. The results of the multiple regression analysis using geology, subsection and
valley bottom type for the tributaries to the Bear River. The dependent variable is loading
(kg/day) by parameter and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow,
3) Winter Base flow, 4) Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 2.41 + 1.4E-007(GSV6330) 23 0.28 0.044
OP-2 = NOT SIGNIFICANT

OP-3 = NOT SIGNIFICANT

OP-4 = NOT SIGNIFICANT

OP-5= NOT SIGNIFICANT

TP-1= 9.09 + 1.57E-OO6(GSV6330)6'3670335-90((()355(338’;/3102)20) + 1.99E-005(GSV6410) - 23 0.88 <001
TP-2 = NOT SIGNIFICANT

TP-3= 1.53 + 1.47E-006(GSV6420) - 7.63E-007(GSV3230) 29 0.77 <.001
TP-4 = 0.5 + 0.00647(GSV2220) + 0.000728(GSV6420) 27 0.42 0.038
TP-5= 0.2 + 0.000156(GSV6430) 26 0.19 0.02
TSS-1 = 5281 + 0'00132(GSV6330)0.:?éa?éss(\?(isél\ﬁﬁzm + 0.00329(GSV6420) 23 0.90 <001
TSS-2 = NOT SIGNIFICANT

TSS-3= 487 + 0.00163(GSV6420) - 0.000933(GSV3230) 29 0.88 <.001
TSS-4 = 1.58 + 0.00622(GSV6420) + 0.000864(GSV6330) - 0.0467(GSV3220) 26 0.54 0.007
TSS-5= 0.39 + 2.69(GSV6430) 26 0.24 0.009
TIN-1 = NOT SIGNIFICANT

TIN-2 = NOT SIGNIFICANT

TIN-3 = NOT SIGNIFICANT

TIN-4 = 750 + 4.97(GSV6420) - 2.56(GSV3230) + 0.442(GSV6330) 26 0.68 0.002
TIN-5 = NOT SIGNIFICANT

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen

(2)variables entered (surface area-acres)
Geology, subsection, valley bottom type (GSV)
2 Metamorphic V Erosional Canyon

1230 Metamorphic V Depositional Canyon
2220 Sedimentary V Erosional Canyon
2230 Sedimentary V Depositional Canyon
3220 Sedimentary(calc) V Erosional Canyon
3230 Sedimentary(calc) V Depositional Canyon
5230 Volcanic V depositional Canyon
6320 Alluvial Confined Valley
6330 Alluvial unconfined Valley
6410 Lacustrine Confined Draw
6420 Lacustrine Confined valley
6430 Lacustrine Unconfined valley
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In an attempt to better understand the human influences to watershed loadings, the land
use in valley bottoms adjacent to the streams was regressed against daily loading for the
four water quality parameters. The results can be seen in Table 2-36. It is remarkable that
of the 20 possible combinations of parameters and sample dates, only three did not have
significant predictive equations. The most significant equation for all parameters
occurred during upper basin runoff with an r2 ranging from 0.98 for total phosphorus and
0.90 for total inorganic nitrogen. Total phosphorus export (kg TP/day) was significantly
predicted for all five dates.

Utilizing all the available watershed data (geology, subsection, valley bottom type, as
well as specific land use), multiple regressions were developed to once again predict
nutrient and sediment yield from the watersheds. The results can be seen in Table 2-37.
The results are similar to specific land use, with only two of 20 equations being not
significant. The r2 values continued to improve, with values greater than 0.75 being
common. It is interesting to note that upper basin runoff for total phosphorus (r2 =0.89)
loading was best predicted by the positive amount of shrub rangeland and volcanic V-
depositional canyon, while negatively related to the amount of metamorphic V-erosional
canyon. During this same flow period, suspended sediment loading was positively related
to the amount of agricultural and shrub rangeland and negatively related to metamorphic
V-erosional canyon. This may indicate that the mass loading of the two materials from
the watersheds may be from different sources and/or processes, depending upon the
hydrologic time period.

The second set of regression analyses was conducted on data from the 19 mainstem Bear
River sites. Two separate sets of equations were developed. The first was based upon
daily loadings at a location, while the second was a reach gain/loss load from the reach
immediately above the site. Both datasets used the same watershed descriptive data in the
development of the equations.

Geology, subsection and valley bottom type (Table 2-38) yields significant equations for
only 45 percent of the comparisons, with mainstem total suspended solids and total
inorganic nitrogen loads during summer base flow having an r2 of 0.76 and 0.78,
respectively. Table 2-39 and Table 2-40 are the results of the regression analysis for the
instantaneous loadings (kg/day). Using general land use increased the number of
significant predictive equations to 55 percent (Table 2-39) with no r2 being greater than
0.72 (TIN during summer base flow). When combining the two datasets (Table 2-40), 70
percent of the equations were found to be significant, although r2 values remained low.
Most of the significant equations had an r2 of less than 0.50.

As stated previously, mainstem water quality parameters were also expressed as a reach
gain/loss mass load (kg/day). The results of this regression analysis can be seen in Table
2-41, Table 2-42, and Table 2-43. In Table 2-41, only geology, subsection and valley
bottom type were used as predictive variables. Three of the four water quality parameters
had significant relationships in four of five dates, with the last parameter (TIN) having
significant relationships for all five dates.
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Table 2-36. The results of the multiple regression analysis using specific land use categories

for the tributaries to the Bear River. The dependent variable is loading (kg/day) by

parameter and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter
Base flow, 4) Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
oP1= 0.446 + 0.00171(LU41) + 0.118(LU73) + 0.00256(LU62) + 0.0191(LU75) 23 091 | <001
OP-2 = 0.381 + 0.0112(LU75) 29 0.43 <.001
oP3= 0.386 + 0.117(LU73) + 1.28(LU53) 29 092 | <001
OP4 = 0.312 + 0.0456(LU73) + 9.72E-005(LU43) + 0.0229(LU52) 26 068 | <001
OP-5 = NOT SIGNIFICANT
TPi= 226 + 0.00204(LU32) + 0.797(LU73) - 0.00442(LU33) 23 098 | <001
TP-2 = 0.985 + 0.0259(LU75) 29 0.41 <.001
TP3= 1.104 + 0.129(LU52) + 0.189(LU73) 29 087 | <001
TP4= 1.06 + 0.11(LU52) + 0.00347(LU62) + 0.097(LUT3) 26 085 | <001
TP5= 0.412 + 0.0111(LU52) - 0.0147(LU73) 25 029 | 003
TSS1= 1771 + 398(LU24) - 29.9(LU31) + 17.8(LU62) + 1800(LUAT) 23 093 | <001
TSS-2 = 188 + 29.8(LU13) 29 0.23 0.009
TSS3= 524 + 144(LU52) - 100(LU73) 29 082 | <001
TSS4= 782 + 83(LUS2) + 2.12(LU62) - 83.9(LU73) 26 071 | <001
TSS-5= NOT SIGNIFICANT
TIN-L = 13.63 + 6.48(LU73) + 4.87(LUL7) + L35E+020(LU41) 23 090 | <001
TIN-2 = 13.19 + 1.55(LU24) 29 0.15 <.001
TIN-3 = 8.28 + 3.75(LU73) + 1.08(LU24) 29 0.85 0.038
TIN-4 = 31.55 + 11.5(LU73) + 4(LU24) 27 0.76 <.001
TIN-5 = NOT SIGNIFICANT

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)

Land use (LU)

11 Residential 42 Evergreen Forest

12 Commercial 43 Mixed Forest

13 Industrial 52 Lakes

14 Transportation 53 Reservoir

16 Mixed Urban 61 Forested Wetland

17 Other Urban 62 Nonforested Wetland

21 Crop/Pasture 73 Sandy Barren Land

24 Other Agricultural 74 Rock

31 Herbaceous 75 Mine/Quarry
Vegetation

32 Shrub Rangeland

33 Mixed Rangeland

41 Deciduous Forest
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Table 2-37. The results of the multiple regression analysis using geology, subsection, valley
bottom type and specific land use categories for the tributaries to the Bear River. The

dependent variable is loading (kg/day) by parameter and trip. The trips are 1) Upper Basin
Runoff, 2) Summer Base flow, 3) Winter Base flow, 4) Lower Basin Runoff and 5) Summer

Base flow.
Loading
(kg/day)* Multiple Linear Equation2 N r2 P
OP-1= 0.807 + 0.001601(LU41) + 19.352(GSV5230) + 0.002419(LU62) 26 0.82 <.001
OP-2 = 0.381 + 0.01127(LU75) 27 0.43 0.007
OP-3= 0.386 + 0.177(LU73) + 0.01277(LU52) 27 0.91 <.001
OP-4 = 0.353 + 0.06255(LU73) + 0.00687(GSV2220) + 0.000806(GSV6420) 27 0.84 0.001
OP-5 = 0.203 + 0.000154(GSV6430) 27 0.19 0.05
TP-1= -0.957 + 0.0016(LU32) + 100.99(GSV5230) - 0.0985(GSV1220) 27 0.89 <.001
TP-2 = 0.985 + 0.0259(LU75) 27 0.41 0.005
TP-3 = 0.732 + 0.128(LU52) + 0.192(LU73) + 0.00174(GSV2230) 27 0.89 <.001
TP-4 = 1.063 + 0.11(LU52) + 0.00347(LU62) + 0.09699(LU73) 27 0.85 <.001
TP-5 = 0.488 + 0.000395(GSV6430) - 7.82E-005(LU33) 27 0.35 0.009
TSS-1= -890.2 + 719(LU24) - 86.6(GSV1220) + 0.64(LU32) 27 0.88 <.001
TSS-2 = 80.99 + 68.09(LU13) - 1.015(GSV3230) + 0.08243(LU33) 27 0.61 0.001
TSS-3= 524.9 + 144.47(LU52) - 100.47(LU73) 27 0.82 <.001
TSS-4 = 385.2 + 57.74(LU52) + 2.275(LU62) + 12.51(GSV2220) 27 0.76 <.001
TSS-5= NOT SIGNIFICANT
TIN-1 = 12.35 + 6.5(LU73) + 0.188(GSV6410) + 0.0134(LU41) 27 0.90 <.001
TIN-2 = 13.197 + 1.55(LU24) 27 0.15 0.038
TIN-3 = 5.35 + 3.79(LU73) + 1.176(LU24) + 0.0299(GSV6320) 27 0.89 <.001
TIN-4 = 38.37 + 11.33(LU73) + 4.77(LU24) - 0.738(GSV3220) 27 0.79 <.001
TIN-5 = NOT SIGNIFICANT
(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen

(2)variables entered (surface area-acres)
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Geology, subsection, valley bottom type (GSV) Land use (LU)
1220 Metamorphic V Erosional Canyon 11 Residential 41
1230 Metamorphic V Depositional Canyon 12 Commercial 42
2220 Sedimentary V Erosional Canyon 13 Industrial 43
2230 Sedimentary V Depositional Canyon 14 Transportation 52
3220 Sedimentary(calc) V Erosional Canyon 16 Mixed Urban 53
3230 Sedimentary(calc) V Depositional Canyon 17 Other Urban 61
5230 Volcanic V depositional Canyon 21 Crop/Pasture 62
6320 Alluvial Confined Valley 24 Other Agricultural 73
6330 Alluvial unconfined Valley 31 Herbaceous 74
Vegetation
6410 Lacustrine Confined Draw 32 Shrub Rangeland 75
6420 Lacustrine Confined Valley 33 Mixed Rangeland
6430 Lacustrine Unconfined valley

Deciduous Forest
Evergreen Forest
Mixed Forest

Lakes

Reservoir

Forested Wetland
Nonforested Wetland
Sandy Barren Land
Rock

Mine/Quarry
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Table 2-38. The results of the multiple regression analysis using geology, subsection and
valley bottom types for the mainstem Bear River. The dependent variable is loading (kg/day)

by parameter and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3)
Winter Base flow, 4) Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 56.76 - 0.103(GSV2220) 12 0.30 0.042
OP-2 = 15.5 + 2.587(GSV1230) 15 0.53 0.001
OP-3 = 15.226 + 2.19(GSV1230) + 0.06414(GSV6410) 14 0.46 0.014
OP-4 = NOT SIGNIFICANT

OP-5 = NOT SIGNIFICANT

TP-1= NOT SIGNIFICANT

TP-2 = NOT SIGNIFICANT

TP-3= NOT SIGNIFICANT

TP-4 = NOT SIGNIFICANT

TP-5= NOT SIGNIFICANT

TSS-1= NOT SIGNIFICANT

TSS-2 = 14971 + 167(GSV1220) + 10.1(GSV6320) - 68.7(GSV6410) 13 0.76 <.001
TSS-3= 16780 + 108(GSV6410) 15 0.49 0.002
TSS-4 = 21912 + 6.64(GSV2230) 15 0.24 0.044
TSS-5= NOT SIGNIFICANT

TIN-1 = 758 + 0.43(GSV6320) 12 0.55 0.002
TIN-2 = NOT SIGNIFICANT

TIN-3 = NOT SIGNIFICANT

TIN-4 = 259 + 0.0804(GSV6320) 15 0.23 0.048
TIN-5 = 292 + 0.55(GSV6320) - 3.375(GSV6410) + 44.668(GSV1230) 13 0.78 <.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)
Geology, subsection, valley bottom type (GSV)

1220
1230
2220

Metamorphic V Erosional Canyon
Metamorphic V Depositional Canyon
Sedimentary V Erosional Canyon
Sedimentary V Depositional Canyon
Sedimentary(calc) V Erosional Canyon
Sedimentary(calc) V Depositional Canyon
Volcanic V depositional Canyon
Alluvial Confined Valley

Alluvial unconfined Valley

Lacustrine Confined Draw

Lacustrine Confined valley

Lacustrine Unconfined valley
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Table 2-39. The results of the multiple regression analysis using general land use categories
for the mainstem Bear River. The dependent variable is loading (kg/day) by parameter and
trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4)
Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 62.8 - 0.078(LU10) + 0.0271(LU70) 11 0.51 0.02
OP-2 = NOT SIGNIFICANT
OP-3 = NOT SIGNIFICANT
OP-4 = NOT SIGNIFICANT
OP-5 = 28.26 + 0.03844(LU50) 15 0.29 0.027
TP-1= 495.5 - 0.492(LU10) 12 0.32 0.034
TP-2 = 97.79 + 0.008108(LU50) 15 0.25 0.04
TP-3= NOT SIGNIFICANT
TP-4 = 38.76 + 0.009293(LU60) 15 0.24 0.044
TP-5= NOT SIGNIFICANT
TSS-1= NOT SIGNIFICANT
TSS-2 = 13131 + 0.88(LU40) 15 0.46 0.003
TSS-3= 12400 + 0.379(LU20) 15 0.30 0.024
TSS-4 = 19847 + 8.26(LU60) 15 0.29 0.026
TSS-5= NOT SIGNIFICANT
TIN-1 = 803.6 + 0.158(LU50) 12 0.63 0.001
TIN-2 = 740.1 + 0.12(LU50) 15 0.32 0.018
TIN-3 = NOT SIGNIFICANT
TIN-4 = NOT SIGNIFICANT
TIN-5 = 457.5 + 0.153(LU50) 15 0.72 <.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
2)variables entered (surface area-acres)
General Land use (LU)

10 Urban

20 Agriculture
30 Rangeland
40 Forest

50 Water

60 Wetland

70 Barren Land
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Table 2-40. The results of the multiple regression analysis using geology, subsection, valley
bottom types and land use for the mainstem Bear River. The dependent variable is loading
(kg/day) by parameter and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow,
3) Winter Base flow, 4) Lower Basin Runoff and 5) Summer Base flow.

Loading

(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 56.76 - 0.103(GSV2220) 12 0.30 0.042
OP-2 = 13.69 + 2.68(GSV1230) + 0.00144(LU50) 14 0.65 0.001
OP-3 = 15.226 + 2.19(GSV1230) + 0.06414(GSV6410) 14 0.46 0.014
OP-4 = NOT SIGNIFICANT

OP-5 = 28.26 + 0.003844(LU50) 15 0.29 0.027
TP-1= 495 - 0.492(LU10) 12 0.32 0.034
TP-2 = 97.79 + 0.008108(LU50) 15 0.25 0.04
TP-3= NOT SIGNIFICANT
TP-4 = 38.769 + 0.009293(LU60) 15 0.24 0.044
TP-5= NOT SIGNIFICANT

TSS-1= NOT SIGNIFICANT

TSS-2 = 13131 + 0.88(LU40) 15 0.46 0.003
TSS-3 = 16780 + 108.03(GSV6410) 15 0.49 0.002
TSS-4 = 19847 + 8.26(LU60) 15 0.29 0.026
TSS-5= NOT SIGNIFICANT

TIN-1 = 803 + 0.158(LU50) 12 0.63 0.001
TIN-2 = 740 + 0.12(LU50) 15 0.32 0.018
TIN-3 = NOT SIGNIFICANT

TIN-4 = 259 + 0.08048(GSV6320) 15 0.24 0.048
TIN-5 = 406.7 + 0.157(LU50) + 41.42(GSV1230) 14 0.79 <.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)

Geology, subsection, Valley Bottom Type (GSV) General Land use (LU)
1220 Metamorphic V Erosional Canyon 10 Urban
1230 Metamorphic V Depositional Canyon 20 Agriculture
2220 Sedimentary V Erosional Canyon 30 Rangeland
2230 Sedimentary V Depositional Canyon 40 Forest
3220 Sedimentary(calc) V Erosional Canyon 50 Water
3230 Sedimentary(calc) V Depositional Canyon 60 Wetland
5230 Volcanic V depositional Canyon 70 Barren Land

6320 Alluvial Confined Valley
6330 Alluvial unconfined Valley
6410 Lacustrine Confined Draw
6420 Lacustrine Confined valley
6430 Lacustrine Unconfined valley
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Table 2-41. The results of the multiple regression analysis, which predicts reach gain or loss
in the Bear River using geology, subsection, and valley bottom types by parameter and trip.
The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4) Lower
Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 8.09 - 0.165(GSV2220) 11 0.47 0.009
OP-2 = -2.676 + 2.706(GSV1230) 14 0.41 0.008
OP-3 = 0.119 + 2.163(GSV1230) 14 0.62 <.001
OP-4 = NOT SIGNIFICANT
OP-5 = -12.207 + 3.886(GSV1230) + 0.0117(GSV6320) 13 0.61 0.002
TP-1= 42.79 - 1.42(GSV2220) 11 0.68 0.001
TP2= 717.66 + 0.546(GSV1220) + 0.0891(GSV5230) + 4.411(GSV1230) 7 067 | 0003
TP-3= NOT SIGNIFICANT
TP-4 = -21.34 + 0.01439(GSV6320) + 3.59(GSV1230) 13 0.58 0.003
TP5= 7.96 + 1.362(GSV1220) - 0.175(GSV5230) 13 055 | 0.005
TSS-1= 3283 - 6429(GSV3230) 11 0.92 <.001
TSS-2 = -5830 + 218(GSV1220) + 31(GSV5230) 13 0.59 0.003
TSS-3= 119.1 + 14.196(GSV6430) 14 0.52 0.001
TSS-4 = NOT SIGNIFICANT
TSS-5= -8576 + 1000(GSV1220) - 110.5(GSV5230) 13 0.60 0.002
TIN-1 = -147.1 + 2.394(GSV5230) 11 0.56 0.003
TIN-2 = -85.95 + 1.592(GSV5230) 14 0.37 0.013
TIN-3 = 14.07 + 0.681(GSV5230) + 39.227(GSV1230) 13 0.66 0.001
TINA = 141 + 32(GSV1230) + 0.0984(GSV6320) + 0.0223(GSV6330) 1 076 | 0.001
TIN-5 = -51.23 - 1.83(GSV5230) + 0.314(GSV6320) 13 0.65 0.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)
Geology, subsection, valley bottom type (GSV)
1220 Metamorphic V Erosional Canyon
1230 Metamorphic V Depositional Canyon
2220 Sedimentary V Erosional Canyon
2230 Sedimentary V Depositional Canyon
3220 Sedimentary(calc) V Erosional Canyon
3230 Sedimentary(calc) V Depositional Canyon
5230 Volcanic V depositional Canyon
6320 Alluvial Confined Valley
6330 Alluvial unconfined Valley
6410 Lacustrine Confined Draw
6420 Lacustrine Confined valley
6430 Lacustrine Unconfined valley
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Table 2-42. The results of the multiple regression analysis, which predicts reach gain or loss
in the Bear River using general land use categories by parameter and trip. The trips are 1)
Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4) Lower Basin Runoff and
5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= NOT SIGNIFICANT
OP-2 = NOT SIGNIFICANT
OP-3 = NOT SIGNIFICANT
OP-4 = NOT SIGNIFICANT
OP-5 = -3.226 + 3.726(LU50) 14 0.26 0.046
TP-1= NOT SIGNIFICANT
TP-2 = NOT SIGNIFICANT
TP-3= NOT SIGNIFICANT
TP-4 = -21.213 + 0.001272(LU40) 14 0.25 0.049
TP-5= NOT SIGNIFICANT
TSS-1= NOT SIGNIFICANT
TSS-2 = NOT SIGNIFICANT
TSS-3= -6173 + 0.465(LU20) 14 0.41 0.007
TSS-4 = NOT SIGNIFICANT
TSS-5= NOT SIGNIFICANT
TIN-1 = -200.94 + 1.242(LU70) 11 0.57 0.003
TIN-2 = -148.66 + 0.843(LU70) 14 0.38 0.01
TIN-3 = 40.387 + 0.333(LU70) 14 0.36 0.013
TIN-4 = -99.343 + 0.01081(LU40) 14 0.36 0.014
TIN-5 = 89.856 - 1.101(LU70) + 0.161(LU50) 13 0.82 <.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)
General Land use (LU)

10 Urban

20 Agriculture
30 Rangeland
40 Forest

50 Water

60 Wetland

70 Barren Land
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The use of generalized valley bottom type land use was not a good indicator of reach
gain/loss loads for phosphorus or suspended solids along the mainstem Bear River (Table
2-42). Itis interesting to note that barren land and forested land were the best predictors
of reach gain/loss for total inorganic nitrogen. During summer base flow, barren land,
combined with open water, had an r2=0.82, relative to the prediction of TIN gain or loss
by reach in the mainstem Bear River.

The final analysis conducted with the watershed data was to combine geology, subsection
and valley bottom type with general land use to predict mainstem reach gain or loss
(Table 2-43). Eighty-five percent of the equations were found to be significant, with
orthophosphorus, total phosphorus and total suspended solids having four of five dates
with significant equations and total inorganic nitrogen have significant equations on all
five dates.

In summary, it is apparent from the regression approach that watershed characteristics
can be used to predict watershed contributions of sediment and nutrients for certain
hydrologic periods. In addition, these watershed characteristics can also be used to
predict mainstem instantaneous loads as well as reach gains or losses. It appears that the
most influential and accurate dataset that can be used to predict watershed contributions
of nitrogen, phosphorus and total suspended solids is valley bottom type and specific land
use. These parameters had an 85 percent efficiency with the overall highest predictability

().

2.3.3 Waste Water Treatment Plants

Five municipalities discharge effluent from their waste water treatment plants into Bear
River or tributaries. Montpelier, Soda Springs, and Grace discharge directly to Bear River
while Preston and Franklin discharge to Worm Creek and Cub River, respectively.
Releases from Soda Springs, Grace, and Preston plants are continuous throughout the
year. Montpelier discharges irregularly throughout the year. Franklin discharges
periodically from October to April and land applies from May to September.

Data collection varied from facility to facility (Appendix C). Sampling for total
suspended solids, a requirement on all the NPDES permits, has been greater than
sampling for nutrients (Table 2-44). Neither Grace nor Franklin has performed any
sampling for nutrients and limited data from Montpelier do not seem to reflect expected
concentrations of nutrients as found in other southeast Idaho waste water treatment
plants. To compensate for this lack of information, data from similar waste water
treatment plants were extrapolated to these facilities to estimate current nutrient
wasteloads (Table 2-45). Preston data were used for estimating Grace wasteloads and
data from Lava Hot Springs (just north of Bear River Basin in the Portneuf River
subbasin) were used for wasteload estimates for Montpelier and Franklin.
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Table 2-43. The results of the multiple regression analysis, which predicts reach gain or loss
in the Bear River using geology, subsection, valley bottom types and land use by parameter
and trip. The trips are 1) Upper Basin Runoff, 2) Summer Base flow, 3) Winter Base flow, 4)
Lower Basin Runoff and 5) Summer Base flow.

Loading
(kg/day)* Multiple Linear Equation® N r2 P
OP-1= 8.09 - 0.165(GSV2220) 11 0.47 0.009
OP-2 = -2.676 + 2.706(GSV1230) 14 0.41 0.008
OP-3 = 0.119 + 2.163(GSV1230) 14 0.62 <.001
OP-4 = NOT SIGNIFICANT
OP-5 = -15.19 + 3.85(GSV1230) + 0.00174(LU40) - 0.000409(LU20) 12 0.73 0.001
TP-1= 42.79 - 1.42(GSV2220) 11 0.68 0.001
TP2= 21.11 + 0.558(GSV1220) + 0.04614(LU70) + 4.388(GSV1230) 7 067 | 0.003
TP-3= NOT SIGNIFICANT
TP-4 = -21.34 + 0.01439(GSV6320) + 3.59(GSV1230) 13 0.58 0.003
TP5= 7.96 + 1.362(GSV1220) - 0.175(GSV5230) 13 055 | 0.005
TSS-1= 3283 - 6429(GSV3230) 11 0.92 <.001
TSS-2 = -5830 + 218(GSV1220) + 31(GSV5230) 13 0.59 0.003
TSS-3= 119.1 + 14.196(GSV6430) 14 0.52 0.001
TSS-4 = NOT SIGNIFICANT
TSS-5= -8576 + 1000(GSV1220) - 110.5(GSV5230) 13 0.60 0.002
TIN-1 = -200.94 + 1.242(LU70) 11 0.57 0.003
TIN-2 = -148.66 + 0.843(LU70) 14 0.38 0.01
TIN-3 = -10.837 + 0.353(LU70) + 39.15(GSV1230) 13 0.66 0.001
TINA = 7157383 + 0.01259(LU40) + 30.9(GSV1230) 13 076 | <001
TIN-5 = -55.76 - 2.127(GSV5230) + 0.159(LU50) + 59.69(GSV1230) 12 0.94 <.001

(1)OP=0rthophosphorus, TP=Total phosphorus, TSS=Total Suspended Sediments, TIN=Total Inorganic Nitrogen
(2)variables entered (surface area-acres)

Geology, subsection, Valley Bottom Type (GSV) General Land use (LU)
1220 Metamorphic V Erosional Canyon 10 Urban
1230 Metamorphic V Depositional Canyon 20 Agriculture
2220 Sedimentary V Erosional Canyon 30 Rangeland
2230 Sedimentary V Depositional Canyon 40 Forest
3220 Sedimentary(calc) V Erosional Canyon 50 Water
3230 Sedimentary(calc) V Depositional Canyon 60 Wetland
5230 Volcanic V depositional Canyon 70 Barren Land

6320 Alluvial Confined Valley
6330 Alluvial unconfined Valley
6410 Lacustrine Confined Draw
6420 Lacustrine Confined valley
6430 Lacustrine Unconfined valley
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Table 2-44. Effluent water quality data from waste water treatment plants (WWTP) in Bear River Basin, from 2000 to 2004 DMRs.

Total ammonia Total nitrate/nitrite Total phosphorus Total suspended solids

Mean Flow (mg N/L) (mg N/L) (mg P/L) (mgiL)

Receiving 2000-2004 Count T ™Mean

HUC WWTP water (cfs) Count | Mean sp? SD' | Count | Mean sD' | Count | Mean sp!
16010201 Montpelier” Bear River 1.85 9 0739 0.73 9 1389 [ 1.07 9 1.08 0.23 10 6.13 4.97
Soda Springs Bear River 1.20 60 3.32 1.55 11 24991 152 12 0.84 0.18 60 1228 | 411
16010202 Grace” Bear River 0.05 1.29 1.68 1.54 59 5.69 6.89
Preston® Worm Creek 1.13 46 1.29 0.45 11 1.68 0.83 11 1.54 0.81 59 17.24 4.50
Franklin® Cub River 0.19 6.06 0.44 2.24 25 16.32 7.36

(1)SD=standard deviation

(2)lagoon system, intermittent discharge; average number of days of discharge per year is 50

(3)one-half of method detection limit (mdl) used for analysis when concentration less than mdl

(4)operation of Grace plant considered similar to Preston so Preston numbers used for total ammonia, total nitrate/nitrite, and total phosphorus

(5)average concentrations prior to ammonia upset in August of 2002 to August 2003

(6)operation of Franklin plant considered similar to Lava Hot Springs so mean concentrations from data collected during ten sampling events at Lava Hot Springs in February, October,

November of 2002 and February of 2003 used for total ammonia, total nitrate/nitrite, and total phosphorus

Table 2-45. Estimated wasteloads from waste water treatment plants (WWTP) in Bear River Basin.

Total ammonia Total nitrate/nitrite Total phosphorus Total suspended solids
Days of Average Annual Average Annual Average Annual Average Annual
Flow discharge | concentration load concentration load concentration load concentration load
WWTP (cfs) per year (mg/L) (kglyr) (mg/L) (kglyr) (mg/L) (kglyr) (mg/L) (kglyr)
Montpelier ¢ 1.85 50 0.73 166 1.38 312 1.08 244 6.13 1,387
Soda Springs 1.20 365 3.32 3,565 2.49 2,676 0.84 898 12.28 13,191
Grace 0.05 365 1.29 61 1.68 79 1.54 72 5.69 267
Preston 1.13 365 1.29 1,297 1.68 1,686 1.54 1,551 17.24 17,322
Franklin 0.19 164 6.06 456 0.44 33 2.24 169 16.32 1,227
(1)sampling data for nutrients were insufficient to fully characterize effluent, so mean concentrations from Lava Hot Springs were used

Subbasin Assessment for the Idaho Bear River Basin, ldaho

Page 145

Ecosystems Research Institute




Two facilities, Soda Springs and Preston, monitored receiving water of the plant
discharge (Table 2-46). Ambient monitoring (2000-2002) for total ammonia in Bear
River above and below the Soda Springs WWTP indicated an increase downstream from
a mean of 1.12 mg/L upstream to 1.20 mg/L downstream. This difference was significant
based on a paired t-test (t statistic = -4.01, p value (one-tail) = 0.0003, n = 21). Worm
Creek also experienced an increase from upstream to downstream for total ammonia
(0.71 mg/L to 2.08 mg/L), nitrate (1.05 mg/L to 1.80 mg/L), and total phosphorus (1.17
mg/L to 1.81 mg/L). Downstream values were significantly greater at the 95% level for
total ammonia (t statistic = -2.21, p value (one-tail) = 0.020, n = 20), nitrate (t statistic =
-2.34, p value (one-tail) = 0.015, n = 20), and total phosphorus (t statistic = -3.24, p value
(one-tail) = 0.002, n = 20).

2.3.4 Fish Hatcheries

Three fish hatcheries have NPDES permits to discharge to waters in Bear River Basin.
Two of the hatcheries — Clear Springs Foods at Soda Springs and Bear River Trout Farm
(BRTF) near Grace — are privately owned and discharge to Bear River. Grace Fish
Hatchery near Grace is owned and operated by Idaho Department of Fish and Game and
discharges to Whiskey Creek. Both influent and effluent data for the hatcheries are
presented in Table 2-47. The extent of recent, since 2000, information for total
phosphorus and total suspended solids from Clear Springs Foods and Grace is good
(Appendix C). Data from BRTF are much less extensive.

Several other hatcheries are located in Bear River Basin, but production is low enough
that an NPDES permit is not required. Hatcheries currently in operation or which have
only recently ceased production include Black Canyon Trout Farms (George Kimball,
owner), Bosen Land and Livestock (Clair Bosen, owner), Smith Creek Hatchery (John
Lambregts, operator), Ben Forsgren, and Wright’s Rainbows (Sherman Wright, owner).
Receiving water for Black Canyon Trout Farms is Bear River. The Bosen Land and
Livestock facility is in the Stockton Creek drainage, while the Smith Creek drainage is
home to the Smith Creek Hatchery. Both the Forsgren and Wright’s Rainbows
operations are located in the Spring Creek drainage.
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Table 2-46. Ambient monitoring in Bear River above and below Soda Springs waste water treatment plant outfall and Worm Creek above and below
Preston WWTP outfall since January 2000.

Bear River - above & below Soda Springs WWTP Worm Creek - above & below Preston WWTP
Year - Flow (cfs) Ammonia (mg N/L) Flow (cfs) Ammonia (mg N/L) Nitrate (mg N/L) Total phosphorus (mg/L) Total suspended solids (mg/L)
month Upstream Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream
2000 - Jan 1442
Feb 353
Mar 550 25 2.7 4.5 6.3 0.038 0.096 2.77 3.31 0.397 0.521 367 247
Apr 330 2.5 2.5
May 857 2.6 2.8
Jun 1210 2.3 2.5 1.4 0.039 0.097 0.053 0.93 1.36 1.45
Jul 1350 2.5 2.6
Aug 1140 25 2.6
Sep 363 2.4 2.6 1.1 0 0 0 0 0.9 0.9
Oct 127 2.7 2.8
Nov 114 2.7 2.9
Dec 371 1.0 0 1 7.3 4.2 2.06 1.54
2001 - Jan 195
Feb 132
Mar 95.4 0.09 0.11 1.3 0 0.5 0 0.613 2.69 2.75
Apr 227 0.05 0.21
May 681 0.16 0.34
Jun 1110 <0.05 <0.05 1.4 3.47 3.28 1.9 2.1 2.654 2.718
Jul 1265 <0.05 0.06
Aug 1074 0.09 0.11
Sep 422 <0.05 <0.05 1.1 1 0.33 0 1 0.56 0.87
Oct 39.5 0.14 0.07
Nov 105.5 <0.05 <0.05
Dec 197 0.05 <0.05 1.0 1 1 1.23 1.46 0.84 0.86
2002 - Jan 315
Feb 192
Mar 160 15 14 1.58 0 0.02 0.76 1.24
Apr 0.07 0.09
May 154 0.08 0.12
Jun 1.1 0.142 0.847 1.8 1.95 0.54 1.34
Sep 1.1 1 6.33 1.39 1.93 2.75 2.84
Dec 1.0 1.1 5.31 1.39 2.09 2.75 2.91
2003-Mar 0.96 0 4.66 1.3 5.77 0.06 2.73
June 0.99 0.66 11 0.1 2.2 2.19 4.21
Sep 0.55 0 0 1 3.89 0.5 3.12
Dec 0.56 0.33 1.25 0 0.9 1.46 2.07
2004-Mar 0.72 0 1 0 0.1 0 0.91
June 0.75 4 2 0.24 0.54 0.43 0.54
Sep 0.61 0 0.66 0 15 0.5 1.66
Dec 0.77 0 0.66 0.5 1.4 0 1
£y
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Table 2-47. Water quality data from NPDES permitted fish hatcheries in Bear River Basin, from 2000 to 2004 DMRs.

Total suspended solids
20&')‘_3%’\(’)04 Total ammonia (mg N/L) [ Total nitrate/nitrite (mg N/L) | Total phosphorus (mg P/L) (mg/L)

Hatchery Source (cfs) N Mean sp’ N Mean sp’ N Mean SD' N Mean SD'

HUC 16010201
Clear Springs Foods Influent 1 2.00 1 4.39 37 0.04 0.01 36 1.00 @ 0.00
Effluent 15.0 1 1.83 1 4.30 37 0.06 0.02 36 2099 [ 1.63

HUC 16010202
Grace Fish Hatchery® Influent 2 0.09 0.09 2 2.99 0.23 21 0.10 0.01 21 1.06“Y 0.26
Effluent 11.60 @ 2 0.13 0.09 2 2.86 0.16 21 0.10 0.01 21 1.35%9 | 1.29
Bear River Trout Farm® Influent 4 0.16% | 0.26 20 1.93® | 065 20 0.11¥ | o0.06 20 1559 | 247
Effluent 7.66 4 0329 0.52 20 2.29% 0.67 20 0.129 0.07 20 1.55@ 211

(1)SD=standard deviation, no standard deviation can be calculated for only one sample

(2)one-half of method detection limit (mdl) used for analysis when concentration less than mdl

(3)data from Janueary 2002 (following renovation) to Dec 2004

(4)flow from January 2002 to December 2004 daily maximum considered average monthly flow for analysis
(5)nitrate only, nitrite considered nil

£5°58%
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2.4 Summary of Past and Present Pollution Control Efforts

The unique and regional significance of the Bear River basin watershed and its value to
the environmental health of the region cannot be overstated. Recently conducted forums
on water quality management practices have revealed the urgent need of educating and
informing the public on the innumerable issues pertaining to water quality within the
basin - especially with regards to non-point source water pollution which is described as
essentially any type of pollution entering a waterway but not traceable to a pipe.

Grass roots efforts to improve the watershed's overall health have been underway for a
number of years with various levels of success. Stakeholders in the major industries, with
assistance from various government agencies, have initiated many water quality projects
within the watershed. However, agencies and private citizens working in one area of the
basin have often been unaware of other projects elsewhere in the basin. Because the basin
encompasses nine counties in three states, each with numerous affected agencies,
coordination of water quality efforts has been difficult historically.

In the 1970s, citizens in the Bear River watershed became concerned about the effects of
development along Bear Lake. Public meetings were held, and the governors of Utah and
Idaho established the Bear Lake Regional Commission (BLRC) to address development
impacts along Bear Lake. Representatives from counties and municipalities, the states of
Idaho, Utah and Wyoming and a local citizens group, Friends of Bear Lake, participate
on the Commission. The BLRC initially focused on improving sewage treatment facilities
in the area and later expanded its area of concern to broader water quality issues. The
Commission's activities encompass the geographical area affecting Bear Lake, which
includes parts of Idaho and Utah.

Bear River Resource Conservation and Development (Bear River RC&D) is another
important organization in the Bear River watershed. The Bear River RC&D encompasses
seven counties located in southeastern ldaho and northern Utah. Because the Bear River
flows through three states, many projects undertaken by the Bear River RC&D involve
three state governments and two or more regional offices of federal agencies such as the
U.S. Environmental Protection Agency (EPA), the U.S. Bureau of Reclamation (BOR),
and the U.S. Bureau of Land Management (BLM).

Another important organization is the Western Wyoming Resource Conservation and
Development (Western Wyoming RC&D), which includes that portion of the Bear River
watershed in Wyoming. Wyoming has shown a willingness to be a partner by funding
efforts to determine water quality in several Wyoming streams that are tributaries of the
Bear River.

In 1993, the BLRC, the Bear River RC&D and the Western Wyoming RC&D organized
a Bear River Water Quality Symposium to bring together all the interested governmental
agencies and citizens in the Bear River watershed. The symposium participants, including
the BLRC and the two RC&Ds, formed the Bear River basin Water Quality Task Force
(Task Force). The Task Force is an ad hoc organization created in an effort to help
“establish a path and direction for cooperation and coordination of water quality work
across all jurisdictions for the Bear River basin.” Specifically, the Task Force provides a
coordinated, basin-wide water quality planning approach which champions strong local
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involvement and leadership designed as a means to help measurably improve the overall
water quality and stream integrity of the Bear River and its tributaries, lakes and
reservoirs, as well as support multiple beneficial uses and development.

Towards this effort, the Task Force has recognized a number of goals which are: 1)
identify all major stakeholders in water quality issues within the basin and develop a
means to solicit their involvement, and a method to keep them informed of activities in
the basin; 2) initiate and facilitate local public involvement in water quality issues in the
basin to identify the primary water quality related issues; 3) establish a broad-based local
involvement and leadership role in the planning process through public involvement
activities and information dissemination, based in the offices of the Bear River and
Western Wyoming's Resource Conservation & Developments; and 4) establish and
coordinate a data gathering system and assessment, including historical, current and
future data needs, and water quality standards in the basin to address water quality issues
in the watershed.

The Task Force focuses on water quality issues. Agricultural practices within the basin
have been shown to contaminate the water with high levels of nutrients and cause
excessive soil erosion. In Wyoming, riparian vegetation removal, stream channelization,
stream bank modification and petroleum activities contribute to water quality issues.
Other land use practices in the watershed that affect the river system include logging,
urbanization and recreation.

The Bear River RC&D and Western Wyoming RC&D serve as co-chairs for the Task
Force. With the assistance of the BLRC serving as Secretary, they coordinate the
quarterly meetings and activities of the Task Force. Three committees (Technical,
Planning and Development, and Information and Education) serve on the Task Force.
Representatives from these three co