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1.0  Executive Summary
The lower Boise River watershed drains 1290 square miles of rangeland, forests, agricultural
lands, and urban areas.  The lower Boise River is a 64 mile stretch that flows through Ada
County, Canyon County, and the city of Boise, Idaho.  The watershed also drains portions of
Elmore, Gem, Payette, and Boise counties.  The river flows in a northwesterly direction from its
origin at Lucky Peak Dam to its confluence with the Snake River near Parma, Idaho.  Major
tributaries include (but are not limited to) Fifteenmile Creek, Mill Slough, Mason Creek, Indian
Creek, Conway Gulch, and Dixie Drain.

Section 303(d) of the Federal Clean Water Act requires states to develop a Total Maximum Daily
Load (TMDL) allocation plan for water bodies determined to be water quality limited.  A TMDL
allocation plan documents the amount of a pollutant a waterbody can assimilate without
exceeding a state�s water quality standards, and allocates that amount as loads to point and
nonpoint sources.  TMDLs are defined in 40 CFR Part 130 as the sum of the individual Waste
Load Allocations (WLA) for point sources and Load Allocations (LA) for nonpoint sources,
including a margin of safety and natural background conditions.

The Idaho Water Quality Standards designate cold water biota, primary contact recreation,
secondary contract recreation, domestic water supply, and agricultural water supply for the lower
Boise River from Lucky Peak to Veteran�s State Park. Salmonid spawning is also a designated
use from Diversion Dam to Veteran�s State Park.  From Veteran�s Park to Caldwell, the river is
designated for cold water biota, salmonid spawning,  primary contact recreation, and agricultural
water supply.  From Caldwell to its mouth, the Boise River is designated for cold water biota,
salmonid spawning, primary contact recreation, secondary contact recreation, and agricultural
water supply.  Contact recreation uses are not fully supported in the lower Boise River from Star
to its mouth.  Both salmonid spawning and cold water biota are not fully supported uses in any
segment of the lower Boise River.  Sediment, temperature, flow, and habitat conditions
contribute to the impairment of cold water biota.  Fecal coliform bacteria impair contact
recreation uses downstream of Star.

Water quality standards the state of Idaho are intended to provide protection for designated uses. 
TMDL targets are based on these water quality standards.  Numeric water quality standards are
used to develop bacteria load allocations.  The narrative water quality standard for sediment is
interpreted and applied as two acute and chronic numeric concentrations for suspended sediment
in the lower Boise River.  Sediment load and waste load allocations for sources are based upon
maintaining suspended sediment concentrations at or below the chronic criterion, 50 mg/l, at all
points in the Boise River.  Bacteria load requirements for sources are based upon existing state
criteria  fecal coliform bacteria.  Until TMDLs are issued for the lower Snake River, review of
nutrient and aquatic growth conditions in the lower Boise River will continue.  Upon completion
of the lower Snake River and Brownlee Reservoir TMDLs, phosphorus (both total and dissolved
species) in the lower Boise River watershed will be evaluated with respect to the conclusions of
those TMDLs and aquatic growth in the Boise River.
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Seven stream segments within the watershed, other than the mainstem segments of the lower
Boise River, are listed as water quality limited on the 1996 303(d) list.  The segments are Black�s
Creek, Fivemile Creek, Tenmile Creek, Mason Creek, Indian Creek from its headwaters to the
New York Canal, Indian Creek from the New York Canal to the Boise River, and Sand Hollow
Creek.  Since the tributaries are sources of pollutants to the Boise River, load allocations for
sediment and bacteria are included at the mouth of two of the listed tributaries, as well as all of
the other major tributaries to the lower Boise River.  Two of the listed streams, Fivemile and
Tenmile Creek, join to form Fifteenmile Creek, which also receives load allocations for sediment
and bacteria.  The listed tributaries do not receive TMDLs along their length.  Two of the listed
streams are proposed  de-listing on the 1998 303(d) list, which is not yet final.  Issues related to
the appropriate classifications, segment definitions, and beneficial uses for the listed tributaries
remain unresolved.  DEQ has deferred TMDL development in those segments until the year 2000
to allow time for finalization of the 1998 303(d) list and progress related to classification and use
designations.  

An implementation plan will be developed by the Lower Boise River Watershed Advisory Group
and supporting agencies to specify the activities needed to meet the load allocations for
suspended sediment, suspended solids, and bacteria presented in this document.  During
implementation, additional water quality information will be collected through a jointly funded
monitoring plan, by municipal wastewater treatment plants, and by a state Department of
Agriculture investigation of  tributaries to the Boise River.  Because the lower Boise River is a
major tributary to the lower Snake River, phosphorus (total and dissolved) will be examined for
possible load and waste load allocations after completion and approval of the lower Snake River
and Brownlee Reservoir TMDLs.  
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2.0  Subbasin Assessment
2.1  Watershed Characterization 17050114

The lower Boise River watershed, Hydrologic Unit Code (HUC) 17050114, is located in
southwest Idaho (Figure 1).  The watershed drains 1290 square miles of rangeland, forests, 
agricultural lands, and urban areas.  The lower Boise River is a 64 mile stretch that flows through
Ada and Canyon counties and the cities of Boise and Caldwell, Idaho.  The watershed also drains
portions of Elmore, Gem, Payette, and Boise counties.  The river flows in a northwesterly
direction from its origin at Lucky Peak Dam to its confluence with the Snake River near Parma,
Idaho.  Major tributaries include Indian Creek,  Fivemile Creek,  and Tenmile Creek (Figure 2).

Topography of the watershed is diverse, consisting of the Boise Front foothills and mountains
which terminate abruptly along the north side of the flat, Boise River valley floor.  The area also
includes remnants of seven alluvial, step-like terraces (north and south of the river), and a lava
plain dotted with several shield volcanos and cinder cones in the southern region of the
watershed.  Streams flowing off the Boise Front generally flow southwesterly; south of the Boise
River, the streams flow northwesterly.  Elevation in the watershed ranges from 6575 feet at Boise
Peak to 2200 feet at the mouth of the Boise River.  Relief varies according to topography;
terraces are level while areas of the Boise Front are quite steep (30% to 65% slopes).  

Geology

The lower Boise watershed lies within the western Snake River Plain.  The rocks within and
northeast of the Boise Front are granites of the Idaho batholith.  Northern margins of the river
valley (foothills area) are basin-fill sediments composed of interbedded gravels, sands, silts, and
clays.  Multiple terraces that developed throughout the Quaternary period comprise much of the
valley.  All terrace deposits are pebble to cobble gravel with a coarse sand matrix.  Thin wind-
blown deposits of loess differentially cover the terrace surfaces.  Shield volcanos, basaltic cones,
and lava flows bound and cover the southern region of the watershed.  Some basalt flows bury
former alluvial surfaces and all flows are differentially covered by thin loess deposits (Othberg,
1994).

Soils in the valley are derived predominantly from river and wind born materials.  The soils
generally have weakly developed profiles, are unleached, alkaline, and have high natural fertility. 
Soil textures found in the watershed are silty and sandy loams in the river bottoms and terraces
and loamy sands and sandy loams in the foothills (Collett, 1980 and Priest and others, 1972).
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Climate

Climate within the watershed is temperate to arid.  The summer months are hot and dry while the
winters are cold and wet, though generally not severe.  The average summer temperature during
the period of 1975-1995 was 70.4�F in Boise, with an average daily maximum temperature of
86.1�F.  In winter, the average temperature in Boise from 1975-1995 was 30.9�F and the average
daily maximum temperature was 39.0�F (Climate Data Center, 1997).  Average annual
precipitation of the watershed ranges from about 24 inches at higher elevations of the Boise Front
to around 8 inches in the southernmost region of the watershed.  Average annual precipitation
during the period of  1975 -1996 in Boise was 12.31 inches and  10.59 inches at Parma (Climate
Data Center, 1997).  Most precipitation falls during the colder months.  Snow accumulation is
typically light in the lowlands and usually melts shortly after it falls. 

Surface Hydrology

The presence of upper Boise (Anderson Ranch and Arrowrock) and lower Boise (Lucky Peak,
Diversion Dam, and Barber Dam) reservoirs and dams, numerous diversions, and local flood
control policies have significantly altered the flow regime and the physical and biological
characteristics of the lower Boise River (Figure 3).  Lucky Peak Dam, the structure controlling
flow at the upstream end of the watershed, was constructed and began regulating flow in 1957. 
Water is released from the reservoir to the Boise River just a few miles upstream from Boise.  
Water releases from the reservoir are managed primarily for flood control and irrigation.  Other
management considerations include power generation, recreation, maintenance of minimum
stream flows during low flow periods and release of water to augment salmon migration flows in
the Snake River.  Figure 4 shows mean monthly flows for the Boise River below Lucky Peak
Dam, United States Geological Survey (USGS) Station 13202000, before construction of Lucky
Peak Dam and under current regulated flow conditions.  Flow  regulation for flood control has
replaced natural, short duration (two to three months), flushing peak flows with longer (four to
six months), greatly reduced, peak flows.  Water management has increased discharge during the
summer irrigation season and significantly decreased winter low flows.

The regulated annual hydrograph can be divided into three flow regimes.  Low flow conditions
generally begin in mid-October when irrigation diversions end.  The low flow period extends
until flood control releases begin, sometime between the end of January and March.  Flood flows
generally extend through June, and releases for irrigation control flows from July through mid-
October.  

Figure 4 shows mean monthly flow for the Boise River near Boise from 1984 through 1996.  The
current flow management regime began in 1984.  The U.S. Bureau of Reclamation (USBR)
reserves 102,300 acre-feet of storage to maintain instream flows during the winter low flow
period.   Storage water provides  winter instream flows of 80 cfs from Lucky Peak Dam.  The
Idaho Fish and Game (IDFG) seeks a minimum target release of 150 cfs for fish protection.  
IDFG has secured 50,000 acre-feet of storage water in Lucky Peak Reservoir to augment winter
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Eureka #1 and Phyllis Canals

Figure 3.  Locations of primary diversions, dams, and drains along the lower Boise River 
(revised from Warnick and Brockway, 1974).  USGS gaging stations in bold type.  
Diagram is not to scale. 
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low flows.  With both of these sources it is frequently possible to maintain winter flows of 240
cfs.  Flood season flows for the Boise River below Lucky Peak Dam range from about 2000 to
6500 cfs.  Irrigation season flows typically range from 2000 to 4000 cfs.
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Figure 4.  Regulated and unregulated mean monthly discharge in the Boise River near Boise, 
USGS gaging station 13202000.
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Figure 5.  Mean annual discharge, Boise River near Boise (above Diversion Dam), USGS 
gaging station 13202000.

Figure 5 shows mean annual discharge in the Boise River near Boise, which is located just below
Lucky Peak Dam.  The last twenty years of flow records show that a prolonged period of below
average flows occurred from 1987 through 1995.  After flows returned to near or above the long
term average, 1997 proved to be a year of unusually high flows. 
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Figure 6.  Monthly average discharge in the Boise River at USGS gages near Boise, 
Middleton, and Parma.

During the irrigation season, numerous diversions carry water to irrigate fields along the north
and south sides of the river. Based on location and quantity of diversions and drains the lower
Boise River can be divided in two parts at Middleton.  The majority of the water that is diverted
from the river is removed beginning at Diversion Dam  and ending at the Star Road diversion. 
Over half of the average annual discharge of the river is diverted before it passes the City of
Boise.  Most drains return to the river below Middleton.  Many return flows join the river in the
vicinity of Caldwell, while two other large return flows enter between Caldwell and Parma.

The reach from Middleton to Caldwell usually has the lowest flows during the irrigation season. 
Figure 6 shows that monthly average flows at Middleton are typically equal to or less than the
Lucky Peak Dam release all year round.  During the irrigation season, the monthly average flows
at Middleton and Parma are significantly less than at the upstream gaging station.  In low water
years, diversions have reduced instream flows to as low as 200 cfs at Middleton during the
irrigation season. 
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Diversions from the Boise River typically exceed total river discharge in low flow years, because
return flows are rediverted for irrigation in a lower stretch of the river.  The repeated use and
reuse of water is a complicating factor in determining the fate of pollutants discharged to the
river and the effects of pollutant reductions at different locations.  The shear number of canals
and laterals in the watershed suggest the complexity of interpreting flow conditions and pollutant
fate (Figure 7).

In addition to affecting river flows, irrigation practices have also altered drainage patterns in the
watershed.  Water does not follow natural drainage paths in much of the lower Boise valley. 
Natural drainages in the lowlands and irrigated areas of the valley have been deepened,
lengthened, straightened, and diverted while drains, laterals, and canals have been constructed. 
The stream alterations and man-made waterways have created new drainage areas that are
significantly different from the natural subwatershed areas.  Figure 8 depicts the current drainage
areas of the lower Boise watershed (David Ferguson, unpub. data, 1997).  The boundaries were
field mapped in the summer of 1997 using 1:24,000 topographic maps.   The  subwatersheds are
shown in Figure 9.  Subwatersheds were delineated by the Idaho Department of Water Resources
(IDWR), in cooperation with other agencies, using USGS 1:100,000 hydrography information. 
Drainage areas delineated by Ferguson will be used for this Total Maximum Daily Load (TMDL)
because they more accurately identify the lands contributing to each drain that enters the Boise
River.
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Ground Water Hydrology

The lower Boise valley is underlain by two major cold water (less than 85�F) aquifers: 1) the
shallow, unconfined Boise River gravel aquifer and 2) deep, semi-confined to confined Idaho
Group aquifer.  The boundaries of the confined, semi-confined, and unconfined aquifer system
are related to changes in the types and occurrence of lake and river sediments, and crustal
faulting.  Primary water yielding strata are interbedded sand, silt, and claystone of the Idaho
Group (Squires and others, 1992).  Studies by Dion (1972) and Burnham (1979) show canal
seepage and irrigation application as a source of recharge to the shallow aquifer.

Historically, ground water levels were lower than they are today.  Starting as early as the 1860's,
farmers in the valley started diverting water from the river for irrigation.  As the extent of
irrigated area increased, large amounts of water were applied to the surface by flood or furrow
irrigation methods and ground water levels rose throughout a large part of the valley by  tens of
feet.  High ground water levels began to interfere with soil and crop health.  In response,
numerous drains were constructed and existing ephemeral drainage ways were deepened and
widened in the early 1900's to drain excess ground water.  

Ground water levels have been relatively stable in the lower Boise valley since the many drains
and wells were dug back in the 1910's and 1920's .  Recent studies by Squires and others (1993)
and Tungate and Berenbrock (1995) show declining water levels in the Boise City area.  Ground
water table maps show an average decline of ten feet in 90% of the Boise City area during the
period of 1970-1992 (Tungate and Berenbrock, 1995).  A slight increase was seen in five small
areas around the Boise River and Boise Front.  These declines have been attributed to increased
ground water withdrawals and artificially induced ground water gradients from long-term wells
in southeast Boise and to the west (Squires and others, 1993).

The Boise River both gains and loses ground water depending on location and season. 
Generally, the river loses water to ground water in the reach above Glenwood Bridge, although it
also gains in this reach depending on season and flow conditions.   From Glenwood Bridge to the
mouth the river generally gains water from ground water.   During flood flow conditions between
March and June the river may lose water to ground water, when ground water levels are lowest.

Channel and Substrate Characteristics

The valley of the lower Boise River is broad, sloping gently to the northwest with multiple river
terraces positioned laterally along its floodplain.  The river channel is classified as a type F from
Lucky Peak Reservoir to Diversion Dam and a type C from Diversion Dam to its mouth
according to the Rosgen classification scheme (Rosgen, 1994).  The F type channel is deeply
entrenched, low gradient (<0.02), has a high width/depth ratio, and a riffle/ pool morphology. 
The C type channel is characterized as low gradient (<0.02) and meandering with a riffle/ pool
morphology, high width/depth ratio, and a broad, well-defined floodplain.  At low flows (fall and
winter) the reach from Diversion Dam to the mouth is often a braided,  type D channel. The
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Boise River has a gradient of 0.002 and width/depth ratios of greater than 30 along its length
(Asbridge and Bjornn, 1988).

The river bottom from Lucky Peak Dam to Barber Dam is composed of cobble-size (64 to 256
mm) material and sand-size (<2 mm) sediment.  During high flows sand-size sediment builds up
behind Diversion Dam.  After the irrigation season (mid-October) the gates at the base of
Diversion Dam are opened and the sediment is washed downstream.  Sediment is retained behind
Barber Dam and is flushed downstream only during high flows.  Gravel recruitment below Lucky
Peak Dam is limited by the presence of the dams thus, the river below Barber Dam is said to be
�sediment starved�.  Cobbles embedded primarily in sand armor the channel bottom from Barber
Dam to the River�s confluence with the Snake River.  Pebble (8 to 64 mm) and sand size material
are found in point-bar and transverse bar deposits along the length of the river and the interstices
between cobbles.

The Boise River exhibits other characteristics typical of a river with managed flow.  Flow
regulation has caused narrowing of the river channel and channel degradation immediately
downstream of the dam with aggrading conditions further downstream.  Braiding and sinuosity
are largely absent because the sediment supply and peak flows have been reduced. 
Channelization and the construction of dikes and levees for irrigation have also contributed to the
loss of braiding and sinuosity.

In addition, floodplains of the river are being converted to residential and commercial land use
resulting in changes in river morphology, hydrology and water quality.  Bank armoring to prevent
loss of land during high flow conditions and numerous diversion structures have altered flow
instream characteristics.

Biological Characteristics

The lower Boise River is home to numerous species of wildlife.  The canopy along the river
reach near Barber Dam provides winter roosts for bald eagles.  Downstream, Eagle Island hosts a
great blue heron rookery (Resource Systems, Inc., 1983).  Other birds and mammals living in the
lower Boise River corridor include but, are not limited to egrets, ducks, geese, deer, beaver, and
muskrat.  The river corridor supports two heron rookeries, in the Wood Duck Island subdivision
and near the Monroc facility in Eagle.

The lower Boise River supports a natural and stocked fishery.  Two reaches, Lucky Peak to Star
and Star to the mouth, support distinctly different fish.  The river above Star is a cold water
fishery composed primarily of the salmonids mountain whitefish, rainbow trout, and brown trout. 
Above Star the river is regularly stocked with rainbow trout by IDFG.  Cool and warm water
species dominate the river below Star with suckers, dace, carp, and large and small mouth bass
being most abundant.  The river below Star supports few if any trout species, however mountain
whitefish are seasonally abundant, especially in the fall-winter period.
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Cultural Characteristics

The Boise River valley was first explored in 1811 by overland explorers of John Jacob Astor�s
Pacific Fur company.  The Boise valley was settled in 1863.  Gold discoveries in 1862 in the
nearby mountains prompted the founding of Boise City.  Soon thereafter bottomland three to five
miles north and south of the Boise River, from Boise to its confluence with the Snake River, was
claimed and cultivated.  Eventually, settlements such as Caldwell, Notus and Parma emerged
along the Boise River.

The first water conveyances were constructed in response to low water years and increased
settlement along the river.  Small canals were built as early as 1863 by individuals and large
groups.  The small canals provided water to the bottomlands and low benches of the lower Boise
River valley.  Early settlement beyond the low benches was uncommon due to the lack of
accessible water.

The valley began to change with the coming of the Oregon Shortline Railroad in 1887 and
completion of the Phyllis and Ridenbaugh Canals in 1890 and 1891 respectively.  The canals
provided water to the desert and enabled settlement beyond the Boise River bottomlands.  By
1900 it is estimated that 465 miles of canals, ditches, and laterals had been constructed in the
Boise Valley, capable of serving 100,000 acres of land (United States Bureau of Reclamation,
1996).  The federal Reclamation Act of 1902 allocated funds to support the Boise Project (1904) 
further reclamation of the Boise Valley.  The Boise Project, overseen by the U.S. Bureau of
Reclamation, included construction of the following:  Diversion Dam (1908), New York Canal
(1909 and 1912), Lake Lowell (1909 and 1911), Arrowrock Dam (1915).  Additional dams on
the lower Boise include Barber Dam (1905) and Lucky Peak Dam (1957).

The Boise Project, completed in 1915, provided irrigation water to many acres beyond the Boise
River floodplain.  Additional canals and diversions were added throughout the valley to further
supplement irrigation efforts by 1927.  However, problems with excessive standing water in
some areas of the valley began to arise as early as 1910.  Nace and others (1957) documented the
rise of ground water levels of 140 feet or more between 1914 and 1953 in some parts of the
valley.  To combat the rising water table, ditches were dug (325 miles by 1953) and pumps were
installed to drain excess ground water (Nace and others, 1957).  

Passage of the Clean Water Act in 1972 brought about reductions in point source discharges of
pollutants through the National Pollutant Discharge Elimination System (NPDES) permitting
program.  The permit program is used to control and monitor point sources that discharge into
waters of the United States.  Major point sources discharging to the lower Boise River and its
tributaries are shown in Table 1. 
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Table 1.  Municipal wastewater treatment plants (WWTP) and selected major point sources
discharging to the lower Boise River and its tributaries.

Point Source Design/Permit
Flow (MGD)

Receiving Water

City of Boise - Lander Street 15 Boise River
City of Boise - West Boise WWTP   24 Boise River, South Channel
City of Meridian WWTP 2.82 Fivemile Creek and Boise River
Star Water and Sewer District 0.33 Lawrence-Kennedy Canal
City of Nampa WWTP   11.76 Indian Creek
City of Middleton WWTP   1.83 Boise River
City of Caldwell WWTP 8.48 Boise River
City of Wilder WWTP 0.075 Wilder Ditch Drain
City of Notus WWTP   0.056 Conway Gulch
City of Parma WWTP 0.31 Sand Hollow Drain
IDFG Fish Hatchery 20 Wilson Drain
Armour Fresh Meats 0.475 Indian Creek

The lower Boise River is a natural resource used by everyone in the community.  Consumptive
use of the lower Boise River is primarily for irrigation of agricultural cropland.  The river also
serves as a water supply for the city of Boise and industries of the valley.  Within the city of
Boise, the river is a focal point for recreational use.  Activities such as swimming, floating the
river in inner tubes, rafting, kayaking and fishing are common on the river during the summer
and fall.  Adjacent to the river is the Boise River greenbelt which is used by many for walking,
biking, and rollerblading. 

Demographics and Economics

The lower Boise River  watershed has experienced rapid population growth over the last decade. 
Ada County was one of the fastest growing counties in the United States from 1990 to 1996 with
population increases of more than 25%.  Population increased over 14% in Canyon County for 
the period of 1990 to 1996.  Population projections for  the two counties show continued growth
at slower rates.  According to the Ada Planning Association (1997), the population of Ada
County for 1996 was 260,543 with projected populations of 284,269 for the year 2000 and
366,497 for the year 2020.  Canyon County population in 1996 was estimated to be 102,840 and
is projected to be 125,429 in the year 2000 and 188,215 in the year 2020 (APA, 1997).  By year
2005, Ada and Canyon counties will likely represent one-third of the state�s population. 
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Primary economic centers of the watershed are located in Ada and Canyon Counties.  Ada
County is a government, corporate headquarters and financial center.  Canyon County has a
strong agricultural base and is an important center for production and processing of agricultural
goods.

Land Ownership and Land Use

Land ownership in the watershed is a mixture of federal, state, county, municipal and private
ownership.  Ada County is 47% private and 45% federal, in contrast to Canyon county which is
93% privately owned.  Land use in the watershed is shown in Figure 10 and Table 2.  Rangeland
comprises 51% of the watershed; irrigated croplands and pasture together comprise  31%. 
Throughout the watershed, especially Canyon and Ada Counties, agricultural lands are being
converted to suburban residential and commercial land use.  An example of the land conversion
trend is seen in Canyon County, where the number of very small farms or ranchettes (less than 10
acres) increased by nearly 40% during the period of 1978 to 1987 (Canyon County, 1995).
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Table 2.  Land use in the lower Boise River watershed.

Land Use/Land Cover Acres Percent of
Total Area

Rangeland 425,731 50.7

Water 8,154 1.0

Riparian, Wetland 12,994 1.5

Barren (without vegetation) 4,377 0.5

Rural Residential and Farmstead 23,199 2.7

Urban Residential and Subdivisions 30,132 3.5

Commercial, Industrial and
Transportation

15,672 1.8

Public (parks, schools, churches,
hospitals, cemeteries, state and federal
facilities)

4,018 0.5

Recreation 3,745 0.4

Sewage Treatment 560 0.1

Irrigated Cropland 245,653 29.3

Orchards and Vineyards 2,892 0.3

Idle, Abandoned and Other Agriculture 18,778 2.2

In Transition 3,623 0.4

Feedlots and Dairies 3,208 0.4

Airports 807 0.1

Pasture 33,220 4.0

Unknown 113 <0.1

Public Involvement

Two groups within the lower Boise Valley are actively working to enhance the health and
environment of the lower Boise River.  The Lower Boise River Water Quality Plan (LBRWQP)
was initiated in 1992 by stakeholders interested in water quality in the river, and was designated
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as the Watershed Advisory Group (WAG) for this watershed in July 1996.  As the WAG, the
group is responsible for advising the Idaho Division of Environmental Quality (DEQ) on the
development of  TMDLs in the watershed.  Boise River 2000 focuses on issues related to the
management of  water quantity and flood control. Both groups are comprised of representatives
from local and state government, environmental and recreation groups, agriculture, industry,
flood control and drainage districts and concerned citizens.  The primary goal of each group is to
help improve and maintain the overall quality of the Boise River.

2.2  Water Quality Concerns and Status

Four segments of the lower Boise River are listed on the 1996 Section 303(d) list for  the state of
Idaho.  The four segments and the pollutants identified for each segment are summarized in
Table 3.  Figure 11 shows the location of the listed segments.  Table 3 also identifies the
pollutants that are proposed for removal from the 1998 Section 303(d) list because they were
determined not to be impairing beneficial uses.  The memorandum recommending delisting
dissolved oxygen (DO) and oil and grease and the supporting documentation is included in
Appendix A.

Table 3. Summary of Section 303(d) listed stream segments  the lower Boise River.

NAME BOUNDARIES POLLUTANTS
1996 303(d) list

Pollutants
Delisted in 1998

Boise River Lucky Peak Dam to
Barber Diversion

Flow Alteration

Boise River Barber Diversion to
Star

Sediment, DO, Oil &
Grease

DO, Oil & Grease

Boise River Star to Notus Nutrients, Sediment,
DO, Temperature,
Bacteria

DO

Boise River Notus to Snake
River

Nutrients, Sediment,
DO, Pathogens,
Temperature

DO

Surface Water Beneficial Use Classifications

Surface water beneficial use classifications are intended to protect the various uses of the state�s
surface water.  Idaho waterbodies that have designated beneficial uses are listed in Idaho�s Water
Quality Standards and Wastewater Treatment Requirements.  They are comprised of five
categories: aquatic life, recreation, water supply, wildlife habitat and aesthetics.

Aquatic life classifications are for waterbodies that are suitable or intended to be made suitable
for protection and maintenance of viable aquatic life communities of aquatic organisms and 
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populations of significant aquatic species.   Aquatic life beneficial uses include cold water biota,
warm water biota and salmonid spawning.

Recreation classifications are for waterbodies which are suitable or intended to be made suitable
for primary and secondary contact recreation.  Primary contact recreation is prolonged and
intimate human contact with water where ingestion is likely to occur, such as swimming, water
skiing and skin diving.  Secondary contact recreation consists of recreational uses where raw
water ingestion is not probable, such as wading and boating.

Water supply classifications are for waterbodies which are suitable or intended to be made
suitable for agriculture, domestic and industrial uses.  Industrial water supply applies to all waters
of  the state.  Wildlife habitat waters are those which are suitable or intended to be made suitable
for wildlife habitat.  Aesthetics is a use that applies to all waters of the state.

IDAPA  16.01.02.140 designates beneficial uses for selected waterbodies in the Southwest Idaho
Basin.  Undesignated waterbodies are presumed to support cold water biota and primary or
secondary contact recreation unless the Department of Health and Welfare, Idaho Division of
Environmental Quality determines that other uses are appropriate.

Beneficial Uses of the Lower Boise River

Beneficial uses are designated in IDAPA  16.01.02.140 for three segments of the Boise River
below Lucky Peak Dam.  The designated uses for each segment are shown in Table 4.  IDAPA 
16.01.02.140.03 modifies the designations shown in Table 4, specifying that the Boise River
from Lucky Peak Dam to Diversion Dam is not protected for salmonid spawning.   The
boundaries for lower Boise River segments on the Section 303(d) list do not correspond to the
boundaries for the designated uses.  Figure 11 shows the listed stream segments.

In addition to designated uses, waterbodies are also protected for existing uses.  Secondary
contact recreation is an existing use in the Boise River in the segment from River Mile 50 to
Caldwell.  Data collected by the USGS in December 1996 and August 1997 suggest that
salmonid spawning is an existing use for the Boise River from Caldwell to the mouth.  Fish
sampling showed mountain whitefish present on both dates and the December 1996 sampling
included multiple age classes of mountain whitefish.  Mountain whitefish typically spawn
between October and March.  The presence of warm and cool water species, such as large and
small mouth bass and catfish, in the Boise River from Caldwell to the mouth indicate that warm
water biota is also an existing use in this reach.

The Boise River from Lucky Peak Dam to River Mile 50 is also designated as a Special Resource
Water.  Designation as a Special Resource Water affords this segment additional protection from
pollutants discharged by point sources.
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Table 4.  Designated beneficial uses for  the Boise River below Lucky Peak Dam.

Segment Designated Uses

Boise River, Lucky Peak Dam to
River Mile 50 (Veteran�s Parkway)

Domestic Water Supply
Agricultural Water Supply
Cold Water Biota
Salmonid Spawning
Primary Contact Recreation
Secondary Contact Recreation

Boise River, River Mile 50 (Veteran�s
Parkway) to Caldwell

Agricultural Water Supply
Cold Water Biota
Salmonid Spawning
Primary Contact Recreation

Boise River, Caldwell to mouth Agricultural Water Supply
Cold Water Biota
Primary Contact Recreation
Secondary Contact Recreation

Applicable Water Quality Criteria

The Idaho Water Quality Standards and Wastewater Treatment Requirements contain numeric
criteria necessary to protect beneficial uses.   The following water quality criteria are applicable
to the pollutants of concern listed on the 1998 Section 303(d) list for existing and designated uses
on the Boise River.

Bacteria

Both primary and secondary contact recreation beneficial uses have associated numeric criteria in
Idaho�s Water Quality Standards and Wastewater Treatment Requirements.

 primary contact recreation (May 1 - September 30) fecal coliform bacteria colonies:

� may not exceed 500/100 ml at any time;
� may not exceed 200/100 ml in more than 10% of the total samples taken over a

thirty day period; and
� may not exceed a geometric mean of 50/100 ml based on a minimum of five

samples taken over a thirty day period (IDAPA 16.10.02.250.01.a).
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secondary contact recreation (all year) fecal coliform bacteria colonies:

� may not exceed 800/100 ml at any time;
� may not exceed 400/100 ml in more than 10% of the total samples taken over a

thirty day period; and
� may not exceed a geometric mean of 200/100 ml based on a minimum of five

samples taken over a thirty day period (IDAPA 16.01.02.250.01.b).

Sediment

Sediment shall not exceed quantities specified in  250., or, in the absence of specific
sediment criteria, quantities which impair designated beneficial uses.  Determinations of
impairment shall be based on water quality monitoring and surveillance and the
information utilized as described in Sub 350.02.b (IDAPA 16.01.02.200.08).  

Turbidity

For cold water biota, turbidity below any applicable mixing zone set by the Department of
Health and Welfare, Idaho Division of Environmental Quality, shall not exceed
background turbidity by more than 50 Nephelometric Turbidity Units (NTU)
instantaneously or more than 25 NTU  more than 10 consecutive days (IDAPA
15.01.02.250.02.c.iv).

Nutrients

Surface waters of the state shall be free from excess nutrients that can cause visible slime
growths or other nuisance aquatic growths impairing designated beneficial uses (IDAPA
16.01.02.200.06).

Temperature

For warm water biota, waters are to exhibit the following characteristics:

Water temperatures of  33� C or less with a maximum daily average no greater
than 29� C. (IDAPA 16.01.02.250.02.b.ii).

For cold water biota, waters are to exhibit the following characteristics:

Water temperatures of  22� C or less with a maximum daily average no greater
than 19� C. (IDAPA 16.01.02.250.02.c.ii).

For salmonid spawning, waters are to exhibit the following characteristics during the
spawning and incubation period for the particular species inhabiting those waters:

Water temperatures of  13� C or less with a maximum daily average no greater
than 9� C. (IDAPA 16.01.02.250.02.d.ii).
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Criteria for salmonid spawning are applicable only during the time period listed in IDAPA
16.01.02.250.02.d.iv for the species inhabiting the waterbody.  The time periods that apply for
species in the Boise River are: rainbow trout, January 15 to July 15; brown trout, October 1 to
April 1; mountain whitefish, October 15 to March 15.

Summary and Analysis of Existing Water Quality Data

Numerous sources of data are available within the lower Boise River watershed to describe
physical and chemical water quality, biological communities, habitat, geology, and climate.  
Geologic studies of the Treasure Valley are available, dating to the late 1800's.  The Idaho
Climate Data Center  routinely records weather information at three sites in the Treasure Valley. 
At some sites, climate records date back to the turn of the century.   The USGS has collected
flow and water quality data in the Boise River below Diversion Dam, Glenwood Bridge (at
Boise), near Middleton and near Parma from the early 1970's to the present.  Specific dates and
monitoring sites are shown in Table 5 and on Figure 12.  Water quality data have also been
collected by USBR, and municipalities with NPDES permits for wastewater treatment plants and
stormwater discharge.  For example, Boise conducts quarterly monitoring at three sites along the
river, while Meridian collects daily temperature and chlorine information in the South Channel of
the river around Eagle Island during discharges.  The ConAgra, Armour Fresh Meats facility in
Nampa also collects water quality information in Indian Creek pursuant to its NPDES permit.

Recent data collected by the USGS from the Boise River and selected tributaries is part of a
multi-year monitoring plan jointly funded by DEQ, LBRWQP and the USGS.  The monitoring
project includes collection of water quality data from four Boise river sites and twelve tributaries,
aquatic biology data from five river sites and habitat data from three river sites at Eckert Road,
near Middleton and at the mouth.  The USGS monitors at the mouth of the following tributaries
to the Boise River: Eagle Drain, Thurman Drain, Mill Slough, Fifteenmile Creek, Mason Slough,
Mason Creek, Willow Creek, East and West Hartley Gulch, Indian Creek, Conway Gulch and
Dixie Drain.  Tributary monitoring for general water quality parameters (six times per year)
began in 1994 and continues to the present.  

The USGS also collects data about the abundance, makeup and distribution of fish populations in
the river,  benthic macroinvertebrates, and algae.  The USGS began biological monitoring in
1995, and collects samples once per year at Eckert Road, Glenwood Bridge, Middleton,
Caldwell, and Fort Boise (the mouth of the river).  IDFG has collected data on fish populations
and aquatic habitat, primarily for the reach of the river between Barber Park and Star where there
is extensive angling pressure.  Habitat assessments are few and limited to the river near the City
of Boise.  Asbridge and Bjornn (1988) evaluated habitat conditions in the river above Star.  With
the exception of data collected by the USGS in 1997, very little quantified information about
habitat is available downstream of Star.  DEQ must use water quality, fish and benthic
macroinvertebrate data to infer habitat conditions where other data are not available.  
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Table 5.  Dates of water quality and biological monitoring data at USGS sampling sites.

Site Water Quality
Monitoring Dates

Biological 
Monitoring Dates

Diversion Dam Nov. 1990 to Sept. 1991
Oct. 1992 to the present

NONE

Eckert Road NONE Oct. 1995, Oct. 1996, Aug. 1997 

Glenwood Oct. 1970 to Sept. 1973
Oct. 1987 to Sept 1988
Oct. 1989 to the present

Oct. 1995, Oct. 1996, Aug. 1997

Middleton Oct. 1976 to Sept. 1977,
Nov. 1991 to the present

Oct. 1995, Oct. 1996, Aug. 1997

Caldwell Temperature only,
1996,1997

Oct. 1995, Oct. 1996, Aug. 1997

Parma Various dates 1973 to 1976 
Oct. 1986 to the present

NONE

Fort Boise NONE Oct. 1995, Oct. 1996, Aug. 1997
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Water Quality Problems

DEQ used the lower Boise River water quality, biological, and habitat data to assess the support
status beneficial uses in the river.  The concentrations of  listed pollutants in relation to
applicable criteria are used to assess the status of beneficial uses and pollutants contributing to
impairment.  Evaluation of fish, benthic macroinvertebrates and habitat give additional direct and
indirect information about the status of aquatic life uses.  In any location where criteria  listed
pollutants are exceeded on an ongoing basis, a beneficial use is likely to be impaired.  If
beneficial uses are impaired by a Section 303(d) listed pollutant, a TMDL for that pollutant is
required. 

Contact Recreation

The Boise River is listed for bacteria from Star to Notus, and from Notus to the Snake River. 
Bacteria data indicate that primary (May 1 to September 30) and secondary (year round) contact
recreation beneficial uses are not fully supported from Star to Notus and Notus to the Snake. 
Fecal coliform bacteria, monitored by the USGS since November of 1991 in the Boise River near
Middleton, exceeded primary contact recreation criteria three times and exceeded secondary
contact recreation criteria once (Table 6).  Data collected by the USGS near Parma from 1986 to
the present show that bacteria exceeded the secondary contact recreation instantaneous criterion
fourteen times, and exceeded the primary recreation instantaneous criterion twenty one times
(Table 7).  A TMDL is needed for bacteria in the Boise River from Star to the Snake River.  A
more detailed assessment of bacteria data is included in Appendix B.

Table 6.   Dates when fecal coliform bacteria exceeded applicable criteria in the Boise River near
Middleton.

Date Fecal Coliform Bacteria,
#/100 ml at Middleton

5/15/96 k630 (p)*

8/22/96   640 (p)

8/11/97 830 (p/s)
  (p) = primary contact recreation criteria exceeded; 

   (s) = secondary contact recreation criteria exceeded;
    *k = estimated value
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Table 7.   Dates when fecal coliform bacteria exceeded applicable criteria in the Boise River near
Parma.

Date Fecal Coliform Bacteria,
#/100 ml

Date Fecal Coliform Bacteria,
#/100 ml

5/28/87 2000 (p/s) 5/10/94 1000 (p/s)

5/23/88 1000 (p/s) 8/16/95 k670 (p)*

7/20/88 k1000 (p/s)* 5/17/96 3000 (p/s)

5/8/89 1100 (p/s) 6/10/96 k3600 (p/s)*

5/21/90 980 (p/s) 8/21/96 k2400 (p/s)*

7/12/90 510 (p) 5/22/97 960 (p/s)

1/16/91 1000 (s) 7/18/97 610 (p)

5/20/91 540 (p) 8/12/97 1100 (p/s)

9/10/91 620 (p) 5/13/98 >3400 (p/s)

5/12/92 780 (p) 7/15/98 640 (p)

5/13/93 590 (p) 8/18/98 510 (p)

  3/1/94 k1000(s)*
  (p) = primary contact recreation criteria exceeded; 
  (s) = secondary contact recreation criteria exceeded;
  *k = estimated value

Aquatic Life

The lower Boise River from Lucky Peak Dam to the confluence with the Snake River is
designated for cold water biota.  In addition, the part of the river that extends from the Diversion
Dam to Caldwell is designated for salmonid spawning.  Recent data indicate that salmonid
spawning is likely an existing use in the river from Caldwell to the mouth.  The condition of fish
and benthic macroinvertebrates  in the Boise River indicate that cold water biota and salmonid
spawning uses are impaired in all segments of the river.  Temperature and sediment are the
pollutants causing impairment of aquatic life.  In addition, flow alteration  and habitat conditions 
impair aquatic life uses in the Boise River.  A more detailed evaluation of aquatic life conditions
in the lower Boise River is included in Appendix C.
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Benthic Macroinvertebrates

Aquatic insects and worms, as a group called benthic macroinvertebrates, are useful indicators of
habitat and water quality conditions.   Benthic macroinvertebrates are important consumers of
algae and detritus in streams, and are a food source for many species of fish.  In the Boise River,
benthic macroinvertebrate data are available from the USGS for five sites sampled in October of
1995 and 1996.  The sites include Eckert Road, Glenwood Bridge, Middleton, Caldwell, and Fort
Boise (near the mouth of the river).  

Habitat and water quality conditions can be inferred from the numbers and types of pollution
tolerant and pollution intolerant organisms present at a site.  Benthic macroinvertebrate data
indicate that the Boise River has degraded habitat from Eckert Road to its mouth, with habitat
conditions for benthic organisms generally declining to a low point near Middleton and Caldwell. 
Physical and chemical water quality conditions in the Boise River, with the exception of
temperature, probably have little effect on the benthic community (B. Mullins, 1997, personal
communication).

Interpretation of benthic macroinvertebrate data is based on a guide published by Aquatic
Biology Associates (Wisseman, 1996).  High predator richness is an indication of a healthy
stream, as is an increasing number of scrapers relative to another site in the same river. An
abundance of Ephemeroptera, Plecoptera, and Tricoptera (EPT taxa) is an indicator of high
predator richness.  EPT taxa  are generally most  rich in cold, clean waters with good quality
gravel substrates.  When collector-gatherer organisms represent a disproportionately large
percentage of the total population at a site, conditions are generally degraded by nutrient and
organic loading.  Specific organisms can also be useful indicators of  habitat  and water quality
conditions.  Intolerant stoneflies (Plecoptera) are generally present in large numbers only where
water temperatures are cold and fine sediments are minimal.  Naididae are worms that tolerate
fine sediment substrates.  Tricorythodes minutus is a tolerant organism that increases in
abundance and percent of the total population as habitat and water quality conditions decline.  

The lower Boise River habitat and temperature conditions are degraded with respect to the health
of the benthic community, as indicated by the USGS samples from 1995 and 1996.  In the upper
reaches, benthic macroinvertebrates are adversely affected by high levels of embeddedness and
heavily armored substrate.  The limited number of Plecoptera present in the lower reaches of the
river are probably due to lack of  good gravel substrates and warm temperatures.  The limited
number of EPT taxa at all sites, and the decline of the EPT taxa from Eckert Road to the mouth
of the river also suggest degraded conditions. The benthic data at the mouth of the river do not
consistently indicate that conditions near Fort Boise are better or worse than at the upstream
sites.   
In 1995 and 1996, predator species were a small percent of the total benthic macroinvertebrate
population at all sites, never exceeding 4.5%.  Scraper species represented four to 7% of benthic
macroinvertebrates at Eckert Road and Glenwood Bridge in both years, but declined to below 1%
in one year at Middleton and Caldwell.  Collector-gatherer species double as a percent of the
total population from Eckert Road to Parma. 
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Stoneflies are quite scarce even at Eckert Road, absent at Middleton in 1995, and scarce at
Middleton in 1996.  In both 1995 and 1996 stoneflies are completely absent from Caldwell and
the mouth of the Boise River, probably due to the high level of fine sediment in the river.  In each
year, Tricorythodes minutus, a tolerant organism, represents a much larger percentage of the
population at the downstream sites (Middleton, Caldwell, and Fort Boise) than at Eckert Road or
Glenwood Bridge.  Total Chironomidae, or tolerant midges, also increase as a percent of the total
benthic population at Middleton, Caldwell, and Fort Boise relative to the upstream sites.  Baetis
tricaudatus, an intolerant organism, declines in abundance and as a percent of the total benthic
population at Middleton and Caldwell relative to the upstream stations. 

Fisheries
Fish populations in the Boise River include rainbow trout, brown trout, mountain whitefish,
sculpin, redside shiner, sucker, and chub.  The fish are not evenly distributed throughout the
river, and some species are more successful in sustaining their populations than others.  The
Boise River experiences intense angling pressure.  Currently, natural reproduction of both wild
and hatchery trout stocks is insufficient to sustain populations.  As a result, the IDFG must stock
between 50 and 60 thousand hatchery, catchable sized rainbow trout and thousands of brown
trout fingerlings annually.

Distribution and Presence

Brown and rainbow trout generally are limited to the portion of the river upstream of Star
Diversion.  Trout populations are sustained by stocking programs and limited natural
reproduction.  Rainbow trout observed at Middleton may be incidental or may be from Indian
Creek, which had a significant natural trout population prior to a major fish kill in 1986.
Mountain whitefish, a cold water salmonid species, have been found in all reaches of the river
from Lucky Peak Dam to its mouth at all sampling dates.  Table 8 shows the results of USGS
fish sampling in the Boise River in October 1996 and August 1997.  The data presented below
indicate the presence or absence of species at each site.  Numbers of fish are not representative of
actual fish populations in the river.  High flows in August 1997 precluded use of sampling
techniques that provide reliable indicators of species abundance.  Also, the data include the sum
of two sampling events at Middleton and near Fort Boise, but only one each for Loggers Creek,
Glenwood Bridge, and Caldwell.

Cold water biota use the Boise River as habitat from Lucky Peak Dam to the confluence with the
Snake River.  Fish sampling shows that mountain whitefish, a cold water species, are present
along the length of the river, during both the summer (1997) and winter (1996).   Past studies by
IDFG  confirm the presence of cold water species from Lucky Peak Dam to the Snake River.  
Salmonid spawning is also an existing use in all reaches of the river from Diversion Dam to the
mouth.  Trout and mountain whitefish are known to spawn to a limited extent in the river
between Diversion Dam and  Star.  Trout are absent downstream of Star and salmonid spawning
is limited to mountain whitefish.  Multiple age classes of mountain whitefish, including young of
year fish, were found downstream of Star, demonstrating that spawning is likely occurring. 
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Table 8.  Number of fish collected by the USGS in the lower Boise River, 1996 and 1997.

Species Loggers
Creek

Boise River
at

Glenwood
Bridge

Boise River
at

Middleton

Boise River
at Caldwell

Boise River
near Fort

Boise

Carp 0 0 35 5 10

Chiselmouth 1 1 364 20 14

Northern
Squawfish

0 2 86 0 0

Dace 3 33 389 0 14

Redside
Shiner

0 16 66 120 1

Suckers 0 117 315 52 178

Sunfish 0 0 12 0 13

Rainbow
Trout

21 5 2 0 0

Brown Trout 3 2 0 0 0

Mountain
Whitefish

94 68 129 5 15

Sculpin 118 5 0 0 0

Tui Chub 0 0 0 0 24

Catfish 0 0 1 1 4

Total 240 249 1399 203 273

Water Quality Conditions

The Boise River is listed for sediment from Barber Diversion to the Snake River and for
temperature from Star to the Snake River.  Temperature and sediment are the listed pollutants
impairing aquatic life in the Boise River.   Temperature criteria for cold water species are
exceeded frequently in the river from Middleton to the mouth during warmer months.  Suspended
sediment in the river frequently exceeds concentrations that have adverse affects on cold, cool
and warm water species.  In addition, the river substrate is embedded by sediments that impair
aquatic species.
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Temperature 

The water released from Lucky Peak Dam has a fairly stable temperature during the summer
because the water leaves the reservoir through deep penstocks.  As the water moves downstream
it gradually becomes warmer and its temperature fluctuates more widely over time.  When water
reaches Parma it is significantly warmer than at the other upstream measuring stations and is
often warmer than the cold water biota criteria during July and August.  A summary of
temperature conditions follows.   A more detailed analysis of temperature problems and the
sources of temperature load to the river is included in Appendix F.    

Cold Water Biota Criteria

The daily maximum (22� C) and maximum daily average (19� C) criteria for cold water biota are
not exceeded in the available data from Diversion Dam through the Glenwood Bridge site.  In the
vicinity of Middleton and downstream to the mouth of the river, both the daily maximum and the
maximum daily average criteria are exceeded frequently.  The USGS water temperature data
from Parma show that during July and August, more than 20 days may exceed both the 22� C 
instantaneous and 19� C daily average criteria.  Temperatures in the 23� C to 25� C  range are not
uncommon at Parma during July and August.  Figure 13 and Figure 14 show daily maximum
water temperatures measured at Middleton and Parma in 1996 and 1997.  Figure 15 and Figure
16 show daily average temperatures at Middleton and Parma, calculated for dates with sufficient
data.

Salmonid Spawning Criteria

From Star to the mouth of the Boise River, the salmonid spawning water temperature criteria are
applicable from October 15 to March 15 to protect mountain whitefish.  The river is designated
for salmonid spawning from Diversion Dam to Caldwell.  From Caldwell to the Snake River,
salmonid spawning is an existing but not a designated use.  The applicable criteria limit the water
temperature to a daily maximum of 13� C and a maximum daily average of 9� C.  Available
temperature data from Caldwell do not show that the salmonid spawning daily maximum
criterion has been exceeded, however the data are insufficient to conclude that the criterion is
being met.  Samples were not taken during the hottest part of the day and thus do not represent
daily maximum temperatures. 

Daily data from the river near Parma from 1987 through 1995, show  that water temperatures
exceed the daily maximum limit from one to twelve times per month during October, depending
on the year.  The water temperatures at Parma also exceeded the daily maximum limit in the first
two weeks of March during hot, dry years (1992 and 1994).  The total number of days on record
with water temperatures greater than 13� C  at Parma is  45 out of 1361 spawning days from 1986
to 1995, or 3%.  The criterion is exceeded at the beginning and the end of the October 15 to
March 15 spawning period.  
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Figure 13.  Daily maximum temperatures in the Boise River near Middleton and Parma: 1996.

0

5

10

15

20

25

30

14-Apr 29-Apr 14-May 29-May 13-Jun 28-Jun 13-Jul 28-Jul 12-Aug 27-Aug

Date

Te
m

pe
ra

tu
re

 (C
)

Middleton 1997
Parma 1997
CWB  daily max

Figure 14.  Daily maximum temperatures in the Boise River near Middleton and Parma: 1997.
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Figure 15.  Daily average temperatures in the Boise River near Middleton and Parma: 1996.
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Figure 16.  Daily average temperatures in the Boise River near Middleton and Parma: 1997.
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Water temperatures at Parma (1987 to 1995) exceed the maximum daily average criterion (9� C) 
salmonid spawning a total of 230 times out of 1361 spawning days.  About 74% of the criteria
exceedences occur in either October or March.  The remaining daily average exceedences occur
primarily in November and February.   

Sediment

Sediment impairs aquatic life beneficial uses all along the river, from Barber Diversion to the
confluence with the Snake River.  Near the City of Boise, structures at Diversion Dam and
Barber Diversion capture significant accumulations of sand that damage fish habitat behind each
dam.   Concentrations of suspended sediment are low below Diversion Dam, but some sand is
likely moving downstream as bedload. As the sand washes downstream, it contributes to high
levels of embeddedness in the stream bed from Diversion Dam to Star that limit the spawning of
trout and whitefish.    Downstream of the Star Road diversion, sediment load from agricultural
drains increases significantly.  Sands continue to contribute to high levels of embeddedness, the
proportion of fine sediment in the substrate increases and the concentration of suspended
sediments in the water column increases.  Increased turbidity has often been noted in the Boise
River downstream of Middleton.

In general, the portion of the Boise River near the city has an armored substrate that consists
primarily of large cobbles.  Of the cobbles, pebbles, and gravel present, more than 60% were
embedded in the 25% to 49% range during a 1987 survey (Asbridge and Bjornn, 1988). 
Embeddedness exceeding 32% is generally considered to indicate impaired habitat.    Most pea
gravels in Loggers Creek were also embedded in the 25% to 49% range during the same study,
limiting the value of the substrate for salmonid spawning.

More recently, the USGS has measured embeddedness and substrate particle size at Eckert Road
and near Middleton in November 1997 (W. Mullins, USGS, written commun., 1997).  Ocular
embeddedness estimates at Eckert Road ranged from 2 (50% - 75% embedded) in a deep run to 4
(25% - 50% embedded) in riffles.  All embeddedness observations at the site near Middleton
were rated as 1 (� 75%) or 2.  Pebble count data from the same sites indicate a much higher
proportion of sand and silt (about 48% compared to about 18%) near Middleton than at Eckert
Road.  Gravels were found at both sites, although the proportions were greater at Middleton than
Eckert Road.  The substrate at Eckert Road is dominated by cobbles, very coarse gravels and
sand.

Sediment suspended in the water column can adversely affect aquatic life.  Many fish species are
adapted to high suspended sediment levels for short durations that commonly occur during
natural spring runoff events.  However, longer durations of exposure can interfere with feeding
behavior, damage gills, reduce available food, reduce growth rates, smother eggs and fry in the
substrate, damage habitat and induce mortality.  Eggs, fry and juveniles are particularly sensitive
to suspended sediment, although at high enough concentrations adult fish are affected as well. 
Newcombe and Jensen (1996) reported the effects of suspended sediment on fish, summarizing
80 published reports on suspended sediments in streams and estuaries.  For rainbow trout, lethal 
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effects, which include reduced growth rate, begin to be observed at concentrations of 50 to 100
mg/l when those concentrations are maintained  14 to 60 days.  Similar effects are observed for
other species.  Adverse effects on habitat, especially spawning and rearing habitat were noted at
similar concentrations.

From 1994 through 1997, when the USGS sampled the four main river stations, suspended
sediment concentrations in the lower Boise River occasionally exceed 50 mg/l at Glenwood
Bridge (4 out of 29 measurements) and Middleton (1 out of 22 measurements) and more
frequently at Parma (10 out of 26 measurements).  Concentrations ranged as high as 245 mg/l at
Parma.  Highest concentrations are generally observed during spring runoff, although 245 mg/l of
suspended sediment was measured at Parma on July 19, 1995 and concentrations exceeding 50
mg/l have been observed in every month from February to August.  The data are insufficient to
determine the duration of high suspended sediment concentrations.

CH2MHill, under contract to the LBRWQP, prepared a detailed assessment of sediment
conditions in the lower Boise River and resulting impacts on aquatic life (Appendix G).  They
concluded that:

! during the low flow period, geometric mean and 90th percentile suspended sediment
concentrations do not exceed 42 mg/l;

! geometric mean and 90th percentile suspended sediment concentrations below Diversion
Dam and Glenwood Bridge do not exceed 45 mg/l during any season; and

! 50 mg/l suspended sediment concentration is exceeded at Parma during the high and
irrigation flow periods based on the geometric mean and 90th percentile concentrations
and at Middleton during the high flow period based on the 90th percentile concentration.

Suspended sediment concentrations are also lowest in the tributaries to the Boise River during
the low flow period.  Generally, sediment concentrations in the tributaries are higher than in the
main stem.  Mason Creek, Conway Gulch and Fifteenmile Creek have the highest sediment
concentrations during the high flow and irrigation flow periods.  In terms of load, Dixie Drain,
Mason Creek and Fifteenmile Creek are the largest contributors of sediment to the Boise River.

Nutrients and Nuisance Aquatic Growth

Nuisance aquatic growth can adversely impact aquatic life and recreation. Algae of various types
grow in the water and on the bed of the Boise River.  Algae provide a food source for many
aquatic insects, which in turn serve as food for fish.  Algae grow where sufficient nutrients
(nitrogen, phosphorus) are available to support growth.  Flows, temperatures, and sunlight
penetration into the water all must combine with nutrient availability to produce conditions
suitable for photosynthetic growth.  When nutrients exceed the quantities needed to support
primary productivity, algae blooms may develop. Death and decomposition of algae creates an 
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oxygen demand.  If the demand is high enough because of an algae bloom, dissolved oxygen
(DO) concentrations in the water body may decline to low levels that harm fish.  Algae blooms
and excessive rooted aquatic macrophytes can physically interfere with boating, swimming and
wading.  Also, decomposing algae can create objectionable odors and some species may produce
toxins that could impair agricultural water supply.  

High concentrations of phosphorus have been documented in the Boise River at Glenwood
Bridge from 1989 through 1994 (Figure 17).  Phosphorus in the river at Middleton and Parma are
significantly enriched (Figure 18).  Under the right conditions, algae blooms may be possible. 
Total phosphorus concentrations in samples collected by the USGS since 1994 range from well
below the EPA guideline value for flowing waters of 0.1 mg/l at Diversion Dam to as high as 0.8
mg/l at Middleton and 0.5 mg/l at Parma.  Exceptionally high concentrations were measured at
Glenwood Bridge and Middleton in 1992.  The highest concentrations occur during low flow
conditions, which are generally in the winter when aquatic plant growth is less of a concern. 
However, low flow conditions prevailed throughout the drought year of 1992.  Total phosphorus
concentrations during the growing season at Middleton and Parma are more than sufficient to
support algae growth. 
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Figure 18.  Total phosphorus levels in the Boise River near Parma and Middleton: 1986-1997.
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Figure 17.  Total phosphorus levels in the Boise River at Diversion Dam and Glenwood 
Bridge: 1986-1997.
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Ortho-phosphate concentrations follow a similar pattern to total phosphorus with respect to flow
conditions and location.  Highest concentrations are during low flow periods, concentrations
increase downstream, and ortho-phosphate is more than adequate to support nuisance aquatic
growth under the right conditions.  Bothwell (1988, 1989) and Horner and others (1983) have
shown that phosphorus concentrations as low as 25 to 50 ug/l are sufficient to support growth of
periphyton communities.  Generally, ortho-phosphate concentrations are 75% to 80% of total
phosphorus concentrations in the Boise River. 

Dissolved oxygen can be a direct indicator of nuisance aquatic growths.  No DO concentrations
less than 6.0 mg/l, the cold water biota criterion, have been recorded from Lucky Peak to the
mouth of the River in the data available from 1986 to the present (Table 9).  DO data from the
1970s  Glenwood Bridge, Middleton and Caldwell were not included in this analysis because
these data are not representative of current conditions in the river.  

Table 9.  DO data available  the lower Boise River watershed, 1986  to the present.

Site Sampled By Frequency Dates

Boise River below
Diversion Dam

USGS Bimonthly or
Monthly

November 1990 - present

Boise River at Glenwood
Bridge

USGS Bimonthly or
Monthly

November 1989 to present

Boise River near
Middleton

USGS Bimonthly or
Monthly

November 1991 to present

Boise River near Parma USGS Bimonthly or
Monthly

November 1986 to present

Boise River at Eckert
Road, Glenwood Bridge,
Middleton, Caldwell and
Parma

USGS Hourly  24
hour periods

August 1997

Boise River at Veteran�s
Parkway, Glenwood
Bridge and Eagle Bridge

City of Boise Quarterly January 1993 to December
1996

South Channel Boise River
at Eagle Island, upstream
and downstream of
discharge

City of
Meridian

Daily April 24, 1992 to December
31, 1996
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In August 1997, the USGS took hourly DO measurements over twenty four hour periods at five
sites in the river to assess the possibility that DO might fall below the criteria during a DO sag in
the late evening or early morning.  The expected night time sag DO concentrations was observed
but the concentrations never dropped below the criteria.  The lowest 24 hour average DO
concentration (7.5 mg/l) occurred at Middleton.

During the salmonid spawning season, a few DO measurements have been slightly less than the
75% of saturation required by the water quality standards.  DEQ concluded that the few times
DO fell below 75% of saturation does not impair aquatic life, because occurrences are rare (only
14 recorded during the 1990s), close to the criterion (67% to 74.5% of saturation) and
concentrations of DO always meet or exceed the required 6.0 mg/l.   

Chlorophyll-a in algae in the water column and in the algae attached to rocks (periphyton) are
commonly used to measure algal productivity.  The USGS measured chlorophyll-a in the water
column in the Boise River at Diversion Dam, Glenwood Bridge, Middleton, and Parma ten times
in 1995 and 1996 (Figure 19 and Figure 20).  None of the measured values exceed 20 ug/l.  
Idaho does not have a numeric criterion for chlorophyll-a.  Oregon�s criterion is 15 ug/l. When
the Oregon criterion is exceeded, a determination is made to determine if a beneficial use is
adversely impacted.  North Carolina has a chlorophyll-a criterion of 40 ug/l.  Comparing the
USGS data to these criteria, and considering that the USGS has not measured a single
exceedence of the 6 mg/l DO criterion for aquatic life, DEQ has concluded that nutrients are not
causing excessive growth of water column algae.
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Figure 19.  Chorophyll-a concentrations in the Boise River at Diversion Dam and Glenwood 
Bridge:  1995-1997.
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Figure 20.  Chlorophyll-a concentrations in the Boise River near Parma and Middleton: 
1995-1997.
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Chlorophyll-a data from periphytic algae do not provide an equally clear conclusion.  Periphyton
grow on pebbles and cobbles along the stream bed.  In streams that are not impacted by an over
abundance of nutrients, the periphytic algae grow as single celled organisms called diatoms that
are kept in check by the grazing of aquatic insects.  When nutrient availability exceeds the basic
needs of diatoms, other species, including bulky, filamentous algae such as Cladophora may
grow on the stream bed.  The bulky filamentous algae can cause significant aesthetic and water
quality impairments including reduced DO concentrations, odors and clogging of irrigation pipes
and ditches.

DEQ does not have a numeric criterion for periphytic chlorophyll-a.  Several authors have
suggested that periphyton chlorophyll-a values from 100 to 200 mg/m2 constitute a nuisance
threshold, above which aesthetics are impaired (Horner and others, 1983,  Watson and Gestring,
1996; Welch, and others, 1988; Welch, and others, 1989).  However, no thresholds have been
proposed  adverse impacts to aquatic life.  Impacts to aquatic life would generally be identified
based on DO problems.

The USGS collected periphyton samples in the Boise River at Eckert Road, Glenwood Bridge,
Middleton, Caldwell and the mouth in October of 1995 and 1996.  Chlorophyll-a in periphyton
ranges from a low of .025 mg/m2 at Eckert Road to a high of 933 mg/m2 at Caldwell (Figure
21).  The highest values are consistently found at Middleton and Caldwell, where diversions
result in lower flows and water temperatures begin to increase.  

While periphyton chlorophyll-a values exceed suggested nuisance thresholds in these segments,
the absence of DO problems indicates that nutrients were not causing impairment of aquatic life
in the Boise River during the sampling periods.  However, the high nutrient concentrations and
low flow conditions in the Middleton and Caldwell reaches suggest that in drought years, if flows
are low enough, conditions in the river may support sufficient algae growth to impair aquatic life
or  recreational uses.  This possibility is supported by the presence of masses of filamentous
algae and rooted aquatic macrophytes in canals in the Boise River valley.  When the enriched
river water is diverted into unshaded, low gradient canals with slower flow velocities, algae and
rooted aquatic macrophytes grow freely.  

It is also possible that high sediment concentrations in the river below Caldwell are preventing
algae growth by limiting the amount of light that penetrates the water column.  If sediment
concentrations in the summer are reduced, algae growth in the reach of the river below Caldwell
may increase.
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Figure 21.  Periphytic chlorophyll-a concentrations in the Boise River near the mouth, Caldwell, 
Middleton, Glenwood Bridge, and Eckert Road: 1995-1997. 

Nutrients in the Boise River also contribute to impairment of beneficial uses in the Snake River 
and Brownlee Reservoir.  The Boise River discharges to the Snake River near Fort Boise. 
Sampling conducted by Idaho Power Company (IPC) has shown that significant water column
algae blooms develop in the Snake River just downstream from the mouth of the Boise River. 
From March through October of 1995, IPC staff sampled 80 drains and tributaries entering the
Snake River from Celebration Park to Porter�s Island.  They found that the Boise River
contributed from about 30% to 50% of the total ortho-phosphate entering that reach of the Snake
River, including from the Snake River upstream of Murphy (Myers and others, 1997).  They have
also shown that the nutrient and algae loads entering Brownlee Reservoir from the Snake River
are primary causes of depressed DO concentrations in the metalimnion and epilimnion in the
reservoir in summer months (Harrison and Anderson, 1997).  Brownlee Reservoir has DO
concentrations below applicable criteria every summer in some parts of the reservoir.  Some
years depressed DO concentrations result in fish kills.  TMDLs for the Snake River and
Brownlee Reservoir are scheduled for completion in 2001.  
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Status of Beneficial Uses

Contact recreation uses are not fully supported in the Boise River from Star to the mouth due to
bacteria levels that exceed state water quality standards.   Both salmonid spawning and cold
water biota  are not fully supported uses in any segment of the lower Boise River (Table 10).  

Sediment, temperature, and flow and habitat conditions in the river all contribute to impairment
of cold water biota and salmonid spawning.  Natural reproduction of  trout is  limited, primarily
due to lack of suitable spawning gravel sites, the highly embedded and armored substrate and low
winter time flows that preclude access to cover  and side channels.  Generally, trout do not
inhabit the river below Star due to physical barriers, warm temperatures and lack of suitable
habitat.  Suspended sediment and water temperature in the river regularly exceed conditions that
adversely affect early life stages of all fish, both cold and warm water biota.

Table 10.  Status of aquatic life uses in the lower Boise River.

Segment Designated
Uses

Existing
Uses

Impaired
Uses

Listed Pollutants
Causing

Impairment

Other Causes of
Impairment

Boise River
Lucky Peak Dam

to Barber
Diversion

CWB, SS CWB, SS
Trout,

Mountain
Whitefish

CWB, SS Flow alteration,
habitat modification
(lack of cover, lack

of gravels,
channelization,
embedded and 

armored substrate),
sediment

Boise River
Barber Diversion

to Star

CWB, SS CWB, SS
Trout,

Mountain
Whitefish

CWB, SS Sediment SAME as ABOVE

Boise River
Star to Notus

CWB, SS CWB, SS
Trout (?),
Mountain
Whitefish

CWB, SS Sediment
Temperature

SAME as ABOVE

Boise River
Notus to Snake

River

CWB CWB, SS
Mountain
Whitefish,
Seasonal

CWB, SS Sediment
Temperature

SAME as ABOVE
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Many of man�s activities in the lower Boise River watershed contribute to degradation of flow
and habitat conditions.  Flow manipulation for flood control and irrigation,  impoundments, flood
control actions such as clearing debris and constructing levees, gravel mining, unscreened
diversions, angling pressure and barriers in the river all have adverse affects on habitat.   It is
DEQ�s position that habitat modification and flow alteration, which may adversely affect
beneficial uses, are not pollutants under Section 303(d) of the Clean Water Act.  There are no
water quality standards  habitat or flow, nor are they suitable for estimation of load capacity or
load allocations.  Because of these practical limitations, TMDLs will not be developed to address
habitat modification or flow alteration.

In the Boise River, actions taken to address suspended sediment will also improve habitat
conditions.  In addition, DEQ anticipates that these other causes of impairment will be addressed
in the implementation plan developed for this TMDL.

The available data do not show major impairment of beneficial uses due to nutrients and
associated nuisance aquatic growths.  High nutrient concentrations and periphytic algae levels
above suggested nuisance thresholds together imply that nutrients are a potential threat to aquatic
life and recreational uses.

Data Gaps

This assessment has identified several data gaps that limit full assessment of the affects of the
listed pollutants on beneficial uses.  While the best available data was used to develop the current
TMDL, DEQ acknowledges there are unresolved questions, as outlined in Table 11.  In addition,
DEQ has proposed revisions to the Idaho water quality standards for temperature and bacteria
through the rulemaking process.  These changes in water quality standards, if adopted and
approved may necessitate changes in the TMDL.

Several efforts to gather additional bacteria, sediment, temperature and nutrient data are either
underway, have been planned, or are the subject of ongoing discussions between EPA, DEQ, the
WAG and various stakeholders.  The information developed through these efforts may be used to
revise the appropriate portions of the TMDL, and determine and adjust appropriate
implementation methods and control measures.  Changes in the TMDL will not result in the
production of a new TMDL document.  Minor changes will be handled through a letter amending
the existing document(s), more extensive changes will be handled through supplementary
documentation or replacing chapters or appendices.  The goal will be to build upon rather than
replace the original work wherever practical.  The schedule and criteria for reviewing new data is
more appropriately addressed in the implementation plan, due 18 months after approval of this
document.  The opportunity to revise the TMDL and necessary control measures is consistent
with current and developing EPA TMDL guidance which emphasizes an iterative approach to
TMDL development and implementation.  However, any additional effort on the part of DEQ to
revise the TMDL or implementation plan and control measures must be addressed on a case-by-
case basis as additional funding becomes available.
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Table 11.  Data gaps identified during development of the lower Boise River TMDL.

Pollutant or Other Factor Data Gap

Flow winter flows for tributaries to the Boise River

Fish larval and juvenile fish data during high and irrigation flow
periods

Bacteria only instantaneous bacteria data available; cannot evaluate the
frequency with which the monthly geometric mean criterion 
bacteria is exceeded

Sediment only instantaneous suspended sediment data available; cannot
evaluate duration of concentrations

bedload data

stream bank erosion rates

substrate and water column particle size data

long term channel geometry data

intergravel DO data

Temperature data to evaluate winter daily average temperatures at
Middleton and Caldwell

data to evaluate daily maximum temperatures at Middleton
and Caldwell

winter temperature data for drains

Nutrients algae data for hot summer, drought conditions and associated
DO

Under the lower Boise River monitoring program currently funded by DEQ, the LBRWQP and
the USGS, the USGS will continue collecting physical, chemical and biological information in
the river and from selected tributaries on a less frequent basis after 1998.  The agreement calls 
collecting continuous temperature data in the river to allow analysis of daily average and
maximum temperatures.  The USGS has also installed three sites for long term evaluation of
habitat conditions.

The City of Boise is collecting data in 1998 to assess the duration of sediment concentrations
during high flow and irrigation flow conditions.  The LBRWQP has submitted a proposal for
Section 319 funding to sample bacteria and conduct DNA analysis to identify bacteria sources. 
Point source permits that EPA is developing for  wastewater treatment facilities at Boise, Nampa 
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and Caldwell and a meat processing plant in Nampa are likely to include additional instream
monitoring requirements to help evaluate the affects of discharge from these facilities on the
Boise River.

2.3 Pollution Source Inventory

Sediment enters the Boise River largely from nonpoint sources.  The wastewater treatment plants
and gravel mining operations that discharge to the river are generally subject to relatively strict
sediment limits in NPDES permits.  Nonpoint sources of sediment include agricultural activities,
stormwater runoff, runoff from construction activities and bank erosion. The most significant
sources of sediment from agricultural practices are likely surface irrigated land and streambank
trampling due to unrestricted use of streamside areas by livestock.  Construction activities on
sites that exceed five acres are subject to a general NPDES permit that requires best management
practices to limit sediment releases.  Construction in the river channel is subject to stream
alteration permits issued by the Idaho Department of Water Resources.  These permits generally
include requirements for best management practices (BMPs) to reduce sediment releases to the
river.  Agricultural activities are exempt from stream alteration permits.  Some fine sediment
passes through Lucky Peak Dam and Diversion Dam and into the river but no data are available
to determine the amount.  Agricultural activities that generate sediment include surface irrigated
row crops and surface irrigated pastures.  A substantial amount of the sediment that erodes from
agricultural lands is deposited in drains and canals and may be liberated during maintenance
activities.  Sediment may also be liberated from the river substrate when irrigators alter instream
structures to improve diversions.

Most bacteria also likely comes from nonpoint sources.  Wastewater treatment plants are subject
to relatively strict effluent limits for bacteria.  Possible nonpoint sources of  bacteria include
agricultural operations (primarily livestock), failed septic systems, and wildfowl populating the
river corridor.   Generally, septic systems are designed to prevent any bacteria from reaching
either ground water or surface water.  However it is possible that there are some failed septic
systems in the valley.  There may also be an unknown number of grey water discharges to canals,
drains and streams.

Most large confined animal feeding operations (CAFOs), confined feeding areas (CFAs) and
dairies are subject to discharge limits under general NPDES permits.  To be regulated under a
general NPDES permit, CAFOs and CFAs must meet size criteria and be considered significant
contributors of pollutants.  All dairies that have a permit to sell milk are subject to the Idaho
Department of Agriculture (IDA) dairy inspection program.  Dairies are required to have
adequate waste management practices subject to the Rules Governing Dairy Waste, IDAPA
16.01.02350.03.g and IDAPA 02.04.14. Smaller CAFOs and pasture grazing are not regulated.  

Animal waste that is removed from dairies, CAFOs and CFAs in liquid or solid form may be
applied to agricultural lands as a soil amendment.  Operators subject to an NPDES permit are
required to land apply waste at agronomic rates and maintain adequate record keeping of waste 
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management.  The IDA has proposed draft rules to ensure proper management of land applied
animal waste at other facilities, but these activities are currently unregulated.  The extent to
which land application of animal waste is a source of bacteria is unknown.  

Nutrients are discharged into the river from both point and nonpoint sources.  None of the
NPDES permits for wastewater treatment plants or the few industrial facilities in the valley
include effluent limits for phosphorus and most limit ammonia but no other forms of nitrogen. 
Phosphorus concentrations in effluent from selected wastewater treatment plants are shown in
Table 12.

Table 12.  Total phosphorus concentrations and flow in selected major wastewater treatment
plants in the lower Boise River Valley.

Facility  Design
Flow,
MGD

Maximum
Phosphorus

Concentration,
mg/l

Average
Phosphorus

Concentration,
mg/l

Minimum
Phosphorus

Concentration,
mg/l

City of Boise Lander
Street

15 6.50 4.12 3.20

City of Boise, West
Boise

16 11.60 6.05 3.00

City of Meridian 2.82 4.40 3.11 1.18

City of Nampa 11.76 10.90 7.70 5.37

City of Caldwell 7.78 6.70 4.32 2.46
Nonpoint sources of nutrients include runoff from agricultural operations, including irrigated row 
crops, pasture, animal management operations, stormwater runoff and ground water.  Nutrients
that enter the river from ground water generally have their source in the same land use activities
that contribute nutrients directly to surface water.  A notable exception is septic systems.  In areas
that lack sewering and wastewater treatment, septic systems may contribute nutrients to ground
water that eventually reach the Boise River directly or via drains.

Temperature increases in the Boise River are affected by point and nonpoint source discharges,
water management practices, alteration of the river channel and atmospheric sources.  Water
leaving Lucky Peak Dam is relatively cool.  Wastewater treatment plants and a few industrial
facilities discharge water that carries a heat load both directly to the Boise River and indirectly
into streams and drains that discharge to the river.  Few of the NPDES permits for these facilities
include effluent limits  temperature.  A relatively small amount of geothermal water is discharged
to the river in the Boise area after use for heating.  Water that is diverted and spread on the land 
irrigation of agricultural and residential land is heated and returns to the river via drains.  Both air
temperature and direct solar radiation are significant sources of heat load to the river, especially
in the summer.
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The Boise River channel has been significantly altered from it�s natural condition due to flood
control and the downstream affects of Lucky Peak Dam.  Channelization, clearing for flood
control purposes and altered flow regimes have reduced natural braiding and riparian areas, and
tend to create a wide, shallow channel.  These factors increase the river�s ability to absorb heat
from the atmosphere.
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3.0  Pollution Control Efforts
Nonpoint Sources

In both Ada and Canyon Counties, there are water quality programs for nonpoint source pollutant
reductions.  Most of the agricultural programs are federally funded through the Natural Resource
Conservation Service (NRCS), through past and present Farm Bills authorized by the United
States Congress. These programs are targeted at the agricultural community to assist with
conservation practices.  In Canyon County, the Canyon Soil Conservation District (SCD) has a
State Agricultural Water Quality Program (SAWQP) project in Conway Gulch that addresses on
farm sediment reductions.  SAWQP is a State of Idaho water quality program to provide cost
share incentives to local operators for pollutant reductions. 

The agricultural community, through local SCDs, has demonstrated a willingness to protect
water quality in the lower Boise River valley.  The Conway Gulch SAWQP project treated about
9,279 acres of agricultural lands with BMPs to reduce sediment load to the river.   Ada SCD
works with agricultural operators in Ada County to provide technical assistance for
implementation of BMPs.

The Ada SCD has worked with Ada County Highway District to develop a demonstration project
that uses sediment ponds and wetlands to treat stormwater runoff.  They are planning a second
project in cooperation with the Boise Department of  Parks and Recreation to treat river and
stormwater from the Boise City Canal.

Current federal funding of the Environmental Quality Incentive Program (EQIP) is targeted 
livestock feeding operations (CAFOs and CFA).  Participation from local operators has been
competitive  the available funds from this program.

Stormwater within the City of  Boise is subject to a stormwater NPDES permit.  Ada County
Highway District, Drainage District 3, the City of Boise, Idaho Department of Transportation,
District 3, and Boise State University are all co-applicants for the permit, which has not been
issued yet.  The permit will require implementation of BMPs to control stormwater runoff within
the affected area.  In the future, stormwater from smaller municipalities will also be subject to
NPDES permits.  

Point Sources

The wastewater treatment plants that discharge to the lower Boise River or its tributaries all
provide secondary treatment of wastewater from the municipalities. Boise, Caldwell and Nampa
have all considered nutrient reduction alternatives in their wastewater treatment facility plans. 
The City of Boise recently completed upgrades to it�s Lander Street plant that provide
nitrification and denitrification.  These improvements improve process control, reduce nitrogen
in the effluent and will enable the plant to biologically remove phosphorus in the future.  
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The State of Idaho, through a revolving fund, offers facilities either grants or low interest loans
for upgrades.  

All of the municipalities are currently regulated under the NPDES permitting program. Armour
Fresh Meats and IDFG�s Nampa fish hatchery both discharge to Boise River tributaries, pursuant
to NPDES permits.  In addition there are eleven smaller facilities that are subject to NPDES
permits in the valley and discharge pollutants of concern.  Wasteload allocations (WLAs) from
the lower Boise River TMDL will be incorporated in to NPDES permits for all facilities
discharging the pollutants addressed in this TMDL.   Each permitted facility is required to
monitor their effluent to determine compliance with their individual NPDES permit.  Existing
permits will be modified and any pending new permits will be issued after the completion of the
TMDL .

In 1995 a Memorandum of Understanding (MOU) between the Environmental Protection Agency
(EPA), DEQ and IDA was signed to provide IDA authority to oversee the waste management at
dairies statewide.  This MOU has provided an enforcement mechanism to assure dairies
adequately manage animal waste.

In 1996 EPA reissued the Idaho general NPDES permit  CAFOs.  This new general permit
allows permitted facilities to discharge animal waste only during unusual climatic events.  The
new permit also requires permitted facilities to land apply animal waste at agronomic rates, and
requires record keeping of animal waste management practices.  It is believed these provisions
will reduce discharges to surface waters, and reduce impacts to ground water.

Reasonable Assurance

Watersheds that have a combination of point and nonpoint sources where pollution reductions
goals can only be achieved by including some nonpoint source reduction, the TMDL must
incorporate reasonable assurance that nonpoint source reductions will be implemented and
effective in achieving the load allocation (EPA, 1991).  The lower Boise River TMDL will rely
substantially on nonpoint source sediment and bacteria reductions to meet the load capacity
needed to achieve desired water quality and to restore designated beneficial uses.  If appropriate
load reductions are not achieved from nonpoint sources through existing regulatory and voluntary
programs, then reductions must come from point sources.

The state has responsibility under Sections 401, 402 and 404 of the Clean Water Act to provide
water quality certification.  Under this authority, the state reviews dredge and fill, stream channel
alteration and NPDES permits to ensure that the proposed actions will meet the Idaho�s water
quality standards.

Under Section 319 of the Clean Water Act, each state is required to develop and submit a
nonpoint source management plan.  Idaho�s Nonpoint Source Management Program (Bauer,
1989) was submitted and approved by the EPA.  The plan identifies programs to achieve
implementation of BMPs, includes a schedule for program milestones, is certified by the state 
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attorney general to ensure that adequate authorities exist to implement the plan and identifies
available funding sources.

Idaho�s nonpoint source management program describes many of the voluntary and regulatory
approaches the state will take to abate nonpoint pollution sources.  Since the development of the 
nonpoint source management program in 1989, revisions of the water quality standards have
occurred.  Many of these revisions have adopted provisions for public involvement, such as the
formation of Basin Advisory Groups (BAGs) and WAGs (IDAPA 16.01.02.052).  The WAGs
are to be established in high priority watersheds to assist DEQ and other state agencies in
formulating specific actions needed to control point and nonpoint sources of pollution affecting
water quality limited waterbodies.  Upon approval of this TMDL by EPA/Region 10, LBRWQP,
the designated WAG for the lower Boise River watershed, with the assistance of appropriate
federal and state agencies, will begin development of an implementation plan that is to be
completed within eighteen months.

The Idaho water quality standards refer to existing authorities  to control nonpoint pollution
sources in Idaho.  Some of these authorities and responsible agencies are listed in Table 13. 

Table 13.  State of Idaho�s regulatory authority  nonpoint pollution sources.

Authority IDAPA Citation Responsible Agency

Idaho Forest Practice Rules 16.01.02.350.03(a) Idaho Department of Lands 

Rules Governing Solid Waste
Management

16.01.02.350.03(b) Idaho Department of Health
and Welfare

Rules Governing Subsurface
and Individual Sewage

Disposal Systems

16.01.02.350.03© Idaho Department of Health

Rules and Standards for
Stream-channel Alteration

16.01.02.350.03(d) Idaho Department of Water
Resources

Rules Governing Exploration
and Surface Mining
Operations in Idaho

16.01.02.350.03(e) Idaho Department of Lands

Rules Governing Placer and
Dredge Mining in Idaho

16.01.02.350.03(f) Idaho Department of Lands

Rules Governing Dairy
Waste

16.01.02.350.03.(g)
or IDAPA 02.04.14

Idaho Department of
Agriculture

The State of Idaho uses a voluntary approach to control agricultural nonpoint sources.  However,
regulatory authority can be found in the water quality standards (IDAPA 16.01.02.350.01 through
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16.01.02.350.03).  IDAPA 16.01.02.054.07 refers to the Idaho Agricultural Pollution Abatement
Plan  (Ag Plan) (IDHW and SCC, 1993) which provides direction to the agricultural community 
approved BMPs.  A portion of the Ag Plan outlines responsible agencies or elected groups
(SCDs) that will take the lead if nonpoint source pollution problems need to be addressed.   For
agricultural activity,  it assigns the local SCDs to assist the landowner/operator with developing
and implementing BMPs to abate nonpoint pollution associated with the land use.  If a voluntary
approach does not succeed in abating the pollutant problem, the state may seek  injunctive relief
for those situations that may be determined to be an imminent and substantial danger to public
health or environment (IDAPA 16.01.02.350.02(a)). 

The Idaho Water Quality Standards and Wastewater Treatment Requirements specify that if
water quality monitoring indicates that water quality standards are not being met, even with the
use of BMPs or knowledgeable and reasonable practices, the state may request that the
designated agency evaluate and/or modify the BMPs to protect beneficial uses.  If necessary the
state may seek injunctive or other judicial relief against the operator of a nonpoint source activity
in accordance with the Director of the Department of Health and Welfare�s authority provided in
Section 39-108, Idaho Code (IDAPA 16.01.02.350).

The water quality standards list designated agencies responsible for reviewing and revising
nonpoint source BMPs.  Designated agencies are Department of Lands for timber harvest
activities, oil and gas exploration and development and mining activities; the Soil Conservation
Commission for grazing and agricultural activities; the Department of Transportation for public
road construction; the Department of Agriculture for aquaculture; and DEQ for all other activities
(IDAPA 16.01.02.003).

Best management practices for urban and suburban stormwater include educational activities,
construction site runoff control, and on site detention of runoff.  The Ada County Highway
district makes use of 28 management practices, while the City of Boise applies 33 distinct
management practices for stormwater.  Appendix K of the Draft Technical Appendices includes
copies of Ada County Highway District and Boise City stormwater management practice lists.

Five examples of significant agricultural water quality projects in place or planned for the lower
Boise River watershed are the Mason Creek Environmental Quality Incentives Program (EQIP),
the Lower Boise River EQIP area, the Conway Gulch Water Quality Incentives Program (WQIP),
the Fivemile Creek WQIP, and the Conway Gulch State Agricultural Water Quality Program
(SAWQP).  Mason Creek is the newest program, scheduled to begin in 1999 with funding of
roughly $760,000 for conservation contracts with growers.  The lower Boise River EQIP area
plan began in 1997, while the Conway Gulch and Fivemile Creek WQIP plans began in 1996. 
The Conway Gulch SAWQP project has put sediment management practices in place since 1983. 
Complete information on these projects, including the types of management practices applied, is
available through the Idaho Soil Conservation Commission.
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4.0 Load Analyses and Allocations
The lower Boise River has four segments on the 303(d) list.  The segments are located from
Lucky Peak Dam to Barber Diversion, Barber Diversion to Star, Star to Notus, and Notus to the
Snake River.  The segments have flow alteration, sediment, dissolved oxygen, oil and grease,
nutrients, bacteria, and temperature listed as pollutants.  Among the listed pollutants, sediment
and bacteria are causing impairment and require load allocations.  From Star to Notus and Notus
to the Snake River, temperature criteria are not met, and an appropriate response is outlined. 
Flow alteration will not be addressed in the TMDL itself, since alterations of flow are not
allocatable pollutants, and because water rights issues are not within the purview of DEQ.  Other
stream segments within the lower Boise River watershed, including Black�s Creek, Fivemile
Creek, Tenmile Creek, Indian Creek, Mason Creek, and Sand Hollow Creek are on the 1996
303(d) list.  These segments are subject to load reduction requirements at their confluences with
the Boise River.  However, TMDLs for the segments themselves will be developed in the year
2001.

Pollutant targets are based on upon existing water quality criteria for bacteria, and upon a
numeric interpretation of the state narrative standard for sediment.  Current pollutant loads are
compared to allocated loads to display the reductions necessary to meet water quality goals in the
Boise River.   Load capacity is divided among load allocations, waste load allocations,
background load, and margins of safety.  

A wide variety of methods can be utilized to achieve load reductions in the lower Boise River
watershed.  The methods used to achieve loads will vary by source.   For example, the sediment
load allocation for a tributary might be met using a suite of cost share projects to implement
agricultural best management practices.  Any method selected must meet the stated goals and
water quality goals for the Boise River.  DEQ will evaluate the appropriate method for assessing
source loads with respect to allocations, and propose an appropriate methodology for
demonstrating that allocations are achieved.
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4.1 Sediment 
Three segments of the Boise River are listed for sediment.  The segments are defined from
Barber Diversion to Star, Star to Notus, and Notus to the Snake River.  Total suspended sediment
concentrations in the upstream segment, as measured at Glenwood Bridge, do not exceed the
target criteria discussed below.  At Middleton and Parma, suspended sediment concentrations do
exceed the 50 mg/l target criterion during some portions of the year.  In the watershed, sediments
and solids are generated by waste water treatment, agricultural activities, urban storm water, and
natural occurrences.  Waste water treatment plants are generally small, stable sources of organic
suspended solids.  Agriculture generates sediment throughout the irrigation season, but much of
the load is generated in the early part of the season.  When canals are first filled with water and
cultivated fields are irrigated before crops have had significant growth, more sediment leaves
fields than in the late summer.  The TMDL for suspended sediment addresses all sources in the
watershed, and establishes loads that will meet the target criteria in the Boise River.

Sediment Targets

The targets for total suspended sediments in the Boise River are 50 mg/l for no more than 60
days, and 80 mg/l for no more than 14 days.  The targets are designed to provide protection for
the mix of cold and warm water species that inhabit the Boise River downstream of Lucky Peak. 
A detailed discussion of the selection of the sediment targets is available in Draft Technical
Appendix G of the Subbasin Assessment, in the document titled �Selection of a Total Suspended
Sediment (TSS) Target Concentration for the Lower Boise River TMDL,� by CH2M Hill.

Suspended Sediment Load Allocations

Twelve Tributaries to the lower Boise River and the riparian corridor receive load allocations for
Total Suspended Sediments.  The allocations are designed to meet the total suspended sediment
goals (TSS) of 50 mg/l and 80 mg/l in the full length of the Boise River, with check points at the
Middleton and Parma gage sites.  A full definition of the derivation of the riparian corridor
sediment load is located in Appendix L.  The load allocations presented below are thus portions
of the overall sediment load summed at two sites.  As shown in Table 14, two monitored
tributaries and a portion of the riparian load contribute to the load at Middleton, while the
remaining tributaries and riparian load contribute to the load at Parma.  Due to the extensive
system of diversions along the length of the river, suspended sediments input at any given point
do not travel in their entirety to the mouth of the river.  The loads presented here are designed
using a mass balance of inflows and diversions, with the target criteria as the goals.  Two load
equations sum the load and waste load allocations derived from mass balance modeling, along
with mass balanced point source reserves and background loads.  The background and point
source reserve loads are reduced according to a mass balance of typical irrigation water
withdrawals that remove suspended sediment load.  
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Derivation of Load Allocations

The goal of load and waste load allocations is to create target loads for tributaries and treatment
plants that meet the target criteria for suspended sediment.  The load and waste load targets must
maintain the 50 mg/l and 80 mg/l criteria in the Boise River, even when flows are very low. 
Since the loads from tributaries contribute the majority of the suspended sediment to the river,
and because those loads are less variable from year to year than river flows, the worst case
condition is a large tributary load of sediment that coincides with low flows in the river.  This
analysis developed loads to ensure that, with a significant margin of safety, the 50 mg/l target
could be met at all locations in the Boise River given seasonal 30 day minimum flows.

Fixed load targets are selected, because the management practices that affect sediment loadings
to the river are not expected to change on a day to day basis.  Thus, the management practices
should be developed to meet the load goals, which meet the target criteria even when very low
flow conditions occur in the river.  

Critical Flow Conditions

Except for the riparian load, the analysis of sediment inputs to the Boise River focuses on a
critical condition during the season from February 15 to June 14.  Within that season, when the
most significant loads of sediment are generated, the 30 day low flows at Middleton (257 cfs)
and at Parma (667 cfs) are the critical flow conditions for suspended sediments.  Since irrigation
return flows from year to year vary less than river flows, the critical condition for suspended
sediments is the lowest flow expected to coincide with large sediment inputs to the river.  By
selecting a 30 day low flow condition (one half of the duration of the 50 mg/l target), the analysis
is conservative, since the flow is lower than a minimum over a sixty day period.  

Mass Balance Derived Load Reduction 

The mass balance analysis for the river shows that 1992 tributary loads of suspended sediment
must be reduced by 37% in order to meet the 50 and 80 mg/l target criteria (Miller, July 27,
1998).  Since 1992 had the lowest flows on record since 1928, it represents an extreme, and rare
low flow condition that creates stringent reduction requirements The reduction percent (37) was
applied to median year (1995) total suspended sediment loads for each tributary to create a set of
load allocations.  The load calculated for the 30 day low flow in 1995 is a critical condition that
is conservative but likely to occur relatively frequently in comparison to the most extreme
conditions, and thus is a better basis for establishing load targets than the most extreme condition
on record.  Table 14 displays the 1995 loads, and the load allocations that represent 37%
reductions, however, the 37% reduction was not applied to the riparian corridor load.  The loads
derived from this process meet the target criteria for suspended sediment even when flows are
low, as discussed below.



Lower Boise River TMDL 60

Table 14.  Load Allocations  Total Suspended Sediment
Name Typical

Existing
Loads, 1995

Tons per day

TSS 
Allocation,

Tons per Day

Eagle Drain 1.61 1.61

Thurman Drain 0.34 0.34

Riparian Load #1 2.45 2.45

Allocations to Middleton 4.40

Fifteenmile Creek 28.6 18.02

Star Feeder 2.75 1.73

Long Feeder 0.56 0.35

Watts Creek 0.45 0.28

Mill Slough 11.24 7.08

Willow Creek 3.62 2.28

Mason Sough 1.91 1.20

Mason Creek 34.1 21.48

East and West Hartley Gulch 8.43 5.31

Indian Creek 9.11 5.74

Conway Gulch 11.34 7.14

Dixie Drain 41.12 25.91

Riparian Load #2, #3 4.90 4.90

Allocations to Parma 101.42

WATERSHED TOTAL 162.53 105.82
All loads except for the riparian corridor in the existing column are calculated based 
upon the 30 day low flow for the given tributary from February 15 through June 14, 1995.
The riparian corridor load is calculated based on June 6, 1994 data.

Non Point Sources Upstream of Middleton

The loads from the sources upstream of Middleton represent only about 4% of the total allocation
of suspended sediments.  Mass balance models of suspended sediment movement in the
watershed show that the load allocations shown above for Eagle Drain, and Thurman Drain do
not increase the concentration of sediment in the mainstem of the Boise River above the target 50
mg/l criterion.  The mass balance scenario discussed below in the �Comparison of Allocations to 
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Capacity� section show that the suspended sediment load arriving at Middleton is well below the
capacity.  The inputs of the three tributaries and one-third of the riparian load caused changes in
the river suspended sediment concentration of less than 1 mg/l.

The portion of the watershed that is upstream of Middleton is dominated by urban and suburban
land uses.  Rapid development in the West Boise, Eagle, and Meridian areas is changing pasture
lands to suburban residential areas.  Very few irrigated crop acres are present in the areas drained
by Eagle Drain, Thurman Drain, and the various drainages in the Boise metropolitan area.  The
land uses within the Boise City area of impact will be managed with respect to runoff and
suspended sediments by a pending Boise Municipal Storm Water NPDES permit.  The permit
will require management activities designed to address suspended sediment removal from
stormwater runoff using a proposed 80% removal requirement.  The Storm Water NPDES
permit, when issued, will require management practices on the part of Boise City, Ada County
Highway District, Idaho Transportation Department - District 3, Boise State University, Ada
County Drainage District No. 3, and new construction.  Because the stormwater permits have
specific requirements, they represent substantial investments and commitment to containment
and treatment by governmental agencies and developers in the private sector.  A review of build-
out scenarios for the watershed by the Urban / Suburban workgroup shows that with documented
and enforcement containment for all urban land uses in Ada County, stormwater loads of total
phosphorus may decrease by 27%, while total suspended sediment loads from stormwater may
decrease by 26%.  The small size of these three sources in combination with the permit
obligations applied to the dominant land uses make the allocation of the 1995 loads sufficient to
meet the goals of the TMDL suspended sediments.

Suspended Solids Waste Load Allocations

The point source dischargers in the lower Boise River watershed contribute suspended solids to
the river.  Relative to the mass of sediment entering the river through tributaries, the point source
discharges are quite small.  All of the treatment plants in the valley are expected to grow in flow
volume over time due to increasing numbers of service connections.  As flows expand,
suspended solids discharges expand as well.  Changes in loads from treatment plants have
negligible effects on the Boise River itself, since sediment contributions come largely from
tributaries.  For example, a 35 percent reduction in suspended solids loads from the two City of
Boise facilities results in only a 1 percent net change in the river.  Since most of the treatment
plants in the valley already remove 85 percent or more of suspended solids, further treatment at
this time would result in high costs with little tangible benefit to the river.  The Wasteload
allocations for total suspended solids are based upon NPDES permit limitations for each facility,
either in current or draft permits.  The allocations are displayed in Table 15.  All facilities must
meet minimum percent removal requirements as stated in their NPDES permits.
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Table 15.  Waste Load Allocations  Total Suspended Solids

Facility
Name

Design
Flow,
MGD

Monthly Average
Permit Limit  

TSS, mg/l

TSS Average
Waste Load Allocations

 lbs/day

Lander
Street

15 30 3400 lbs / day monthly1

5000 lbs / day   weekly1

2500 lbs / day monthly2

3750 lbs / day   weekly2

West Boise 24 30  6200 lbs / day monthly
9300 lbs / day   weekly

Meridian 2.82 30  710 lbs / day monthly
1065 lbs / day   weekly

Nampa 11.76 30  3000 lbs / day monthly
4500 lbs / day   weekly

Caldwell 8.48 30  2125 lbs / day monthly
3183 lbs / day   weekly

Star 0.33 70     193 lbs / day  monthly
290 lbs / day   weekly

Middleton 1.83 70      1070 lbs / day monthly
   1605 lbs / day   weekly

Notus 0.056 70         33 lbs / day monthly
50 lbs / day   weekly

Armour 0.475 None 125 lbs / day monthly
154 lbs / day   weekly

TOTAL 8.4 tons/day3 monthly
average

1 April 1 - September 30
2 October 1 - March 31
3 Using April - September limits  Boise City, monthly limits all facilities
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Table 16 displays typical existing suspended solids loads in treated effluent, using calendar year
1996 as an example.  Note that the suspended solids concentrations in the effluent streams of the
major facilities are generally well below the permitted concentrations displayed in Table 15. 

Table 16.  1996 Existing Total Suspended Solids Loads
Facility
Name

1996 Annual
Avg. Flow,

MGD

1996 Annual
Average 
TSS, mg/l

1996 Existing
Average

TSS Loads 
 tons/day

Lander
Street

8.2 9.5 0.33

West Boise 12.4 9.1 0.47

Meridian 2.52 10.0 0.11

Nampa 7.7 7.5 0.24

Caldwell 5.27 12.0 0.26

Star 0.08 26.2 0.01

Middleton 0.423 28.3 0.05

Notus 0.056 25.0 0.01

Armour 0.354 17.9 0.027

TOTAL 1.51 tons /day

Permitted Sand and Gravel Operations

Sand and gravel operations have strict permit requirements that limit their discharge to storm
events only.  The implementation of effective management practices to control storm water
runoff from such operations should limit any sediment loading.  The sand and gravel facilities do
have limitations of 30 mg/l monthly average and 45 mg/l  total suspended sediments in storm
water permits, which satisfy the needs of the TMDL for existing facilities.  Since storm water
runoff can be highly variable and infrequent, and because only three sand and gravel facilities in
the watershed have active NPDES permits, any sediment load generated by such runoff may not
even be detectable in comparison to the quantities of sediment entering the river through
tributaries.  In addition, since the TSS concentration limits incorporated into the permits are
below the 50 mg/l criterion, any runoff provides dilution relative to the criterion.  New operations
should be examined on a case by case basis to determine how any added loads will fit within the
overall load capacity for suspended sediments.  Both existing facilities and future applicants, the
strict non-discharge requirement for process water, along with concentration limits  any storm
related runoff, are prudent measures.  
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Fish Hatcheries

The total suspended solids and sediment concentrations generated by the fish hatcheries on Eagle
Island and in Nampa are reported according to existing NPDES permit requirements.  The fish
hatcheries are required to meet an instantaneous maximum limit of 15 mg/l total suspended
solids in their effluent.  The requirements in the permit are adequate to meet the needs of the
TMDL, since effluent at or below 15 mg/l for TSS provides dilution with respect to the criterion,
and because the two facilities are quite small in total volume of effluent.

Additional NPDES Permitted Discharges

Certain types of discharge that have active NPDES permits in the watershed are not sources of
solids to the river.  Non solids producing permit types include groundwater remediation sites,
geothermal discharges, and non-contact cooling water sources.   For the types of sources just
noted, waste load allocations total suspended solids are not required.
 
Reserve for Growth

The general form of the waste load allocations is a mass limit based on existing flows and
currently permitted TSS concentrations.  To account  growth, a reserve of TSS load is included,
based on twenty year build out scenarios for each facility.  The reserve for growth for treatment
plants is the sum of the expected suspended solids loads that occur in a twenty - year build out
scenario, relative to the wasteload allocations.  Thus, the size of the reserve represents the
difference between current design flows and the flows expected after 20 years of population
growth in the Treasure Valley.  The reserve, if used by the treatment plants, will not exceed the
TSS targets established in the TMDL.  The mass balance capacity check described below
incorporates the full reserve for growth in addition to the waste loads from Table 15, and shows
that a margin of safety still exists with respect to the 50 mg/l, 60 day duration criterion.

How Should the Reserve be Factored Into Permits?

The total reserve is 3.62 tons of total suspended solids, as shown in Table 17,  which can be
added to existing waste load allocations.  Each facility may use its allocated reserve as needed by
requesting the incorporation of some portion of its reserve when its permit is re-issued by the
EPA.  It is expected that permits re-issued in 1998 and 1999, will incorporate the waste load
allocations in Table 15.  At the next five year permit cycle (after 1999), and in subsequent permit
cycles, each facility can seek to incorporate all or part of its TSS reserve in its permit limit for
that parameter, not to exceed a maximum of the waste load allocation from Table 15 plus the
reserve in Table 17.



Lower Boise River TMDL 65

Table 17.  Total Suspended Solids Reserve  Growth
Facility
Name

Plan
Year

20 Year
Additional

Flow, MGD

Permit
Limit 

TSS, mg/l

Allocated
Reserve,
tons/day

City of
Boise
combined

2015 14.2 30 1.78

Meridian 2015 5.18 30 0.65

Nampa 2015 4.75 30 0.60

Caldwell 2015 2.84 30 0.36

Star 2015 0.323 70 0.09

Middleton 2018 0.415 70 0.12

Notus ? 0.056 70 0.02

TOTAL 3.62
? Current design flow of  0.056 MGD, build out projection not available

River Load Capacity

The Boise River load capacities for total suspended sediments given 1995 30 day low flows are
35 tons/day at Middleton and 90 tons per day at Parma.  The load capacities are shown in Table
18.  The capacities are examples of typical load capacities.  The actual capacity will vary with the
flow of the river.  The interaction of the load and waste load allocations with the capacity of the
river are discussed below.

Table 18.  Boise River Total Suspended Sediment Load Capacities

Boise River
Location

1995 30 day
Irrigation

Season Low
Flow, cfs

TSS, mg/l Load Capacity,
tons/day

Middleton 257 50 35

Parma 667 50 90

Comparison of Allocations to Capacity

To verify that reducing 1995 loads by 37% would meet the target criteria for sediment, DEQ
selected a day (June 6, 1994) on which the critical flow condition occurred at Parma when all
diversions were operating.  A mass balance established for June 6, 1994 with all allocated loads
from Table 14, waste loads from Table 15, and the 3.62 tons/day reserve for growth from Table
17 yields a maximum suspended sediment concentration in the river of 30 mg/l, and a mass load
at Parma of 53 tons per day.  Both the concentration and the mass load from the scenario provide
a significant margin of safety.  The example condition occurred between April 15 and June 14,



Lower Boise River TMDL 66

coinciding with the time period when large sediment loads are likely to move through tributaries
and drains.  Table 19 shows the results of the mass balance analyses.

Table 19.  Capacity Mass Balance Results
Date Flow TSS Capacity,

tons / day
Balanced Load,
TSS tons / day

Margin of
Safety, percent

Middleton 287 39 6 85%

Parma 667 90 53 41%

The results show that the load allocations will meet instream criteria and provide a good margin
of safety with respect to the capacity of the river across a range of flows.

Margin of Safety

� Selection of targets - the target criteria are protective of the most sensitive life stages of
the fish present in the Boise River, such as Rainbow / Redband trout, Brown trout, and
mountain whitefish.

� Choice of 30 day low flow as the critical flow - the thirty day low flow choice is a lower
flow than a 60 day minimum flow (which would be associated with the chronic criterion),
and thus adds a significant element of conservatism.

� Load allocations that yield loads in the river that are less than the total capacity, leaving a
margin of safety relative to the target concentration, and to the critical flow load capacity.

The loads incorporate a variety of implicit and explicit safety elements that together create a
conservative approach to suspended sediment and solids allocations in the lower Boise River
watershed.  The margin of safety at Parma, given the critical flow condition, is 41% of river
capacity, or 37 tons per day.  Figure 22, below, shows the mass balance for the 1994 critical flow
condition.  Please note the �River Concentration� and the �River Load� columns.



Figure 22.  Critical Flow Mass Balance, TSS Capacity Check

June 6, 1994 Total Suspended Sediment Mass Balance -8.4
Allocated loads, waste loads, and reserve for growth Main & North 3.3
Lower Boise River Gray bars are diversions Channels South Channel 3.9

12/18/1998 Source In River GrndH2O Source Mixed In River Cumulative Cumulative Load From
River Flow Flow Flow [TSS] [TSS] Load in River Load in River Source

Location Mile cfs cfs cfs mg/l mg/l tons/day tons/day tons/day
BR Below Div Dam 61.2 1720.0 0.00 5 5 23 N/A
Ridenbaugh 58.3 -496.0 1199.6 -24.42 5 5 17 N/A -6.8
Bubb 57.5 -8.0 1184.8 -6.74 5 5 16 N/A -0.1
Meeves 56.8 -1.0 1178.0 -5.89 5 5 16 N/A 0.0
Rossi Mill 56.4 -6.0 1168.6 -3.37 5 5 16 N/A -0.1
River Run Canal 56.1 -18.0 1148.1 -2.53 5 5 16 N/A -0.3
River Run Return 56 18.0 1165.2 -0.84 22 5 17 N/A 1.1
Boise City Canal 55.9 -32.0 1132.3 -0.84 5 5 17 N/A -0.5
Settlers 52 -157.0 942.5 -32.84 6 6 14 N/A -2.4
Davis 52 -6.0 936.5 0.00 6 6 14 N/A -0.1
Boise City Parks 51.5 -0.2 932.1 -4.21 6 6 14 N/A 0.0
Drainage Dist. #3 51 6.0 933.9 -4.21 22 6 15 N/A 0.4
Thurman Mill 51 -27.0 906.9 0.00 6 6 14 N/A -0.4
Boise Water Corp. 50.7 -1.5 902.8 -2.53 6 6 14 N/A 0.0
Farmers Union 50.4 -182.0 718.3 -2.53 6 6 11 N/A -2.9
Boise Valley Canal 50.4 0.0 718.3 0.00 6 6 11 N/A 0.0
Lander Street 49.9 23.2 737.3 -4.21 30 7 13 N/A 1.9
Riparian Corridor #1 49.8 18.2 754.7 -0.84 50 8 16 N/A 2.4
BR at Glenwood 47.4 734.5 -20.21 8 16 N/A
North Channel Flow % 0.5
South Channel Flow % 0.5

New Dry CreekN 46 -40.0 331.9 2.34 8 8 7 N/A -0.8
New UnionN 46 -11.0 320.9 0.00 8 8 7 N/A -0.2
Lemp DitchN 45.4 -3.0 320.0 1.00 8 8 7 N/A -0.1
Warm Springs DitchN 44.8 -3.0 319.0 1.00 8 8 7 N/A -0.1
Graham GilbertN 44.2 -1.0 320.0 1.00 8 8 7 N/A 0.0
BallentyneN 43.6 -18.0 304.0 1.00 8 8 6 N/A -0.4
Eagle DrainN 43.3 21.0 326.0 0.50 28 9 8 N/A 1.6
Conway-HammingN 43 -3.0 324.0 0.50 9 9 8 N/A -0.1
Eagle Island ParkN 42.4 -0.3 325.7 1.00 9 9 8 N/A 0.0
Aiken, ThomasN 41.8 0.0 327.8 1.00 9 9 8 N/A 0.0
Hart-DavisN 40.5 -9.0 323.1 2.18 9 9 8 N/A -0.2
Middleton IrrigationN 40.4 -108.3 215.1 0.17 9 9 5 N/A -2.5
Little PioneerN 38 -28.7 194.5 4.02 8 8 4 N/A -0.6

West Boise WWTPS 43.5 59.1 439.4 6.53 30 11 13 4.8
Mace-CaitlinS 42.5 -7.0 435.7 1.67 11 11 13 -0.20
Mace&MaceS 41.1 0.0 440.4 2.34 11 11 13 0.00
Wroten, JonS 40.8 -1.0 440.4 0.50 11 11 13 -0.03
Barber PumpsS 40.4 -0.7 441.1 0.67 11 11 13 -0.02
Seven SuckersS 40.4 -1.2 439.9 0.00 11 11 13 -0.03
Thurman DrainS 40 20.0 461.2 0.67 6 10 13 0.34
Meridian WWTP* 39.5 12.4 462.9 0.84 30 10 13 1.0
Eureka #1S 39.2 -31.0 432.9 0.50 10 10 12 -0.9
Phyllis CanalS 39.2 -322.9 110.0 0.00 10 10 3 -9.0
Eagle Island Hatchery 38.0 2.4 116.4 2.01 15 10 3 0.1
Canyon County 32.9 -54.4 328.0 17.07 7 7 6 N/A -1.0
Caldwell Highline 32.4 -47.3 282.3 1.67 7 7 5 N/A -0.9
BR near Middleton 31.2 286.4 -10.10 7 6 N/A
Fifteenmile Creek 27.7 137.9 437.7 13.49 48 20 24 N/A 18.02
Riparian Corridor #2 27.6 18.2 456.3 0.39 50 21 26 N/A 2.45
Mill Slough 26.4 176.9 637.9 4.62 15 19 33 N/A 7.08
Star Feeder 26.4 55.0 692.9 0.00 12 19 35 N/A 1.73
Long Feeder 26.4 2.0 694.9 0.00 65 19 35 N/A 0.35
Watts Creek 26.4 17.7 712.6 0.00 6 18 36 N/A 0.28
Middleton WWTP 25.4 3.50 719.9 3.85 70 19 36 N/A 0.66
Willow Creek 24.7 17.6 740.2 2.70 48 19 39 N/A 2.28
Mason Slough 23.2 23.6 769.6 5.78 19 19 40 N/A 1.20
Mason Creek 23.2 127.6 897.2 0.00 62 25 61 N/A 21.48
Riverside Canal 22.6 -208.0 691.5 2.31 25 25 47 N/A -14.1
East Hartley Gulch 22.4 68.0 760.3 0.77 22 25 51 N/A 4.06
West Hartely Gulch 22.4 21.0 781.3 0.00 22 25 52 N/A 1.25
Sebree Canal 21.9 -239.0 544.2 1.93 25 25 36 N/A -15.95
Campbell 21.9 -25.3 518.9 0.00 25 25 35 N/A -1.69
Siebenberg 21.9 -8.4 510.5 0.00 25 25 34 N/A -0.56
Shipley Pumps 21 -0.2 513.8 3.47 25 25 34 N/A -0.01
Wagner Pumps 20.8 -0.4 514.1 0.77 25 25 34 N/A -0.03
Caldwell WWTP 20.4 17.5 533.2 1.54 30 25 35 N/A 1.42
Nampa WWTP** N/A 25.5 N/A N/A 30 N/A N/A N/A 2.07
Indian Creek 19.7 53.6 589.5 2.70 40 26 41 N/A 5.74
Simplot Pumps 18.8 -0.6 592.4 3.47 26 26 41 N/A -0.04
Eureka #2 17.9 -106.9 488.9 3.47 26 26 34 N/A -7.37
Upper Center Point 17.6 -17.7 472.4 1.16 25 25 32 N/A -1.22
McManus-Teater 17.6 -3.0 469.4 0.00 25 25 32 N/A -0.21
Atwell Duck Club 17.6 -0.8 468.6 0.00 25 25 32 N/A -0.06
Lower Center Point 16 -32.4 442.3 6.16 25 25 30 N/A -2.20
Bowman Swisher 13.2 -18.3 434.8 10.79 25 25 29 N/A -1.21
Conway Gulch 13.1 67.6 502.8 0.39 39 26 36 N/A 7.14
Baxter 12.2 -12.0 494.3 3.47 26 26 35 N/A -0.85
Andrews Ditch 10.4 -16.6 484.6 6.94 26 26 34 N/A -1.16
Dixie Drain 9.4 257.0 745.5 3.85 37 30 60 N/A 25.91
Riparian Corridor #3 9.35 18.2 763.9 0.19 50 30 62 N/A 2.45
Mammon Pumps 9.3 -7.0 757.1 0.19 30 30 62 N/A -0.57
Hass 8 -9.0 753.1 5.01 30 30 61 N/A -0.73
Parma Ditch 7.5 -26.3 728.7 1.93 30 30 59 N/A -2.12
Island Highline 6.5 -39.6 692.9 3.85 30 30 56 N/A -3.18
Crawforth Pumps 4.3 -0.8 700.6 8.48 29 29 56 N/A -0.06
McConnell Island 4.1 -36.7 664.7 0.77 29 29 53 N/A -2.91
BR near Parma 3.5 667.0 2.31 29 29 53 N/A

*Meridian discharge is included in the Fifteenmile Creek Load, rather than the Boise River N  North Channel of the Boise River around Eagle Island
**Nampa discharge is included in the Indian Creek Load S South Channel of the Boise River around Eagle Island
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Achieving Loads

The load reductions can be achieved in a number of ways.  Treatment methods including, but not
limited to, tillage practices, on farm sediment ponds, constructed wetlands, filter strips, and
sprinkler irrigation may be utilized.  As noted on page 57, DEQ will determine the appropriate
methodology for demonstrating that load allocations are achieved.
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4.2 Bacteria
Two segments of the Boise River, Star to Notus and Notus to the Snake River require the
development of TMDLs for bacteria.  The goal of the bacteria TMDLs for the two segments is to
meet applicable state criteria for primary and secondary contact recreation.

Bacteria Targets

The targets for bacteria in the Boise River are based upon the state criteria for primary and
secondary contact recreation.  The compliance points for bacteria loadings are Glenwood Bridge,
the Middleton gage site, and the Parma gage site.  Both primary and secondary contact recreation
beneficial uses have associated numeric criteria in Idaho�s Water Quality Standards and
Wastewater Treatment Requirements.

 primary contact recreation (May 1 - September 30) fecal coliform bacteria colonies:

� may not exceed 500/100 ml at any time;
� may not exceed 200/100 ml in more than 10% of the total samples taken over a

thirty day period; and
� may not exceed a geometric mean of 50/100 m/l based on a minimum of five

samples taken over a thirty day period (IDAPA 16.10.02.250.01.a).

 secondary contact recreation (all year) fecal coliform bacteria colonies:

� may not exceed 800/100 ml at any time;
� may not exceed 400/100ml in more than 10% of the total samples taken over a

thirty day period; and
� may not exceed a geometric mean of 200/100 m/l based on a minimum of five

samples taken over a thirty day period (IDAPA 16.01.02.250.01.

Bacteria Load Targets

Since contact recreation is presumed to be possible or occurring at any location in the Boise
River, during any time of the year, no one flow condition is a critical flow.  The load targets 
bacteria are variable, so long as the criteria displayed above are met.  A range of low flow and
average loads are included in Tables 20 and 21 as references, but are not fixed load limits for 
bacteria colonies.  
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Table 20.  Critical Low Flow Bacteria Loads
1992 

30 day low 
Primary Primary Secondary Secondary

Location Flow, cfs Target,
CFU/100 ml

Load
Capacity 
CFU / day

Target,
CFU/100

ml

Load
Capacity

CFU / Day

Glenwood
Bridge

110 50 1.35 x 1011 200 5.38 x 1011

Middleton 151 50 1.85 x 1011 200 7.39 x 1011

Parma 160 50 1.96 x 1011 200 7.83 x 1011

CFU = one colony of fecal coliform bacteria

Table 21.  Average Condition Bacteria Loads
1995

Average
Flow

May -Sept

Primary Primary 1995
Annual

Avg Flow

Secondary Secondary

Location Flow
 cfs

Target,
CFU/

100 ml

Load
Capacity

CFU / day

Flow
cfs

Target
CFU/100

ml

Load
Capacity

CFU / Day

Glen. 2203 50 2.70 x 1012 1225 200 6.00 x 1012

Middle. 1641 50 2.01 x 1012 989 200 4.84 x 1012

Parma 2277 50 2.79 x 1012 1603 200 7.85 x 1012

Bacteria Load Allocations

The tributaries to the lower Boise River can be significant sources of bacteria loading to the river,
and generally will have to reduce bacterial counts to levels close to the state criteria in order to
protect contact recreation beneficial uses.  Since the Boise River near Glenwood Bridge has an
approximate geometric mean of just over 50 colonies per 100 milliliters, generally no dilution for
the geometric mean is available to downstream sources.  The short length of the river and fast
travel times for water mean that new dilution does not become available along the length of the
river given an approximate die off rate of 0.5 / day for fecal coliform in the Boise River (Tetra
Tech, 1975, p. 98).  Thus, the tributaries and drains to the lower Boise River must be able to meet
a geometric mean of 50 coliform colonies per 100 ml where they enter the river.  When dilution
is available in the river, tributaries and drains may be able to have slightly more coliform
colonies per 100 ml, so long as concentrations of bacteria in the river do not exceed the state
criteria.  Table 22 shows the primary season (May 1 to September 30) and secondary season
geometric mean load allocations for tributaries to the Boise River. 
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Table 22.  Percent Reductions Required to Meet Instream Bacteria Goals
Name Primary

Geo- Mean
CFU/100

ml

Primary Load
Allocation

CFU/100 ml
geometric mean

Primary
Percent

Reduction

Secondary
Geo-Mean

CFU/100 ml

Secondary
Load

Allocation
CFU/100 ml

geometric
mean

Secondary
Percent

Reduction

Eagle Drain 604 50 92 579 200 65

Thurman
Drain

758 50 93 512 200 61

Fifteenmile Cr. 992 50 95 612 200 67

Willow Creek 803 50 94 528 200 62

Mill Slough 1282 50 96 556 200 64

Mason Slough 3507 50 99 1422 200 86

Mason Creek 1407 50 97 515 200 61

East and West
Hartley Gulch

2296 50 98 565 200 65

Indian Creek 770 50 94 384 200 48

Conway Gulch 723 50 93 144 200 0

Dixie Drain 2987 50 98 1156 200 83

Boise River @
Middleton

208 50 76 106 200 0

Boise River @
Parma

703 50 93 344 200 42

The bacterial reductions for the Boise River at Middleton and Parma, as indicated by the shaded
rows in Table 22, are not intended to drive further reductions in the tributaries.  The reductions
for the Boise River at Middleton and Parma are merely an attempt, due to a lack of data, to
describe the bacteria load from the riparian corridor of the river.  The listed reductions at
Middleton and Parma should not be construed as set �goals�,  as indicated by the table title. 
Rather, they should be interpreted as short-term indicators of the level of reductions that may be
necessary in the riparian corridor.  The Division of Environmental Quality plans to conduct
reconnaissance level source identification in the riparian corridor to more accurately identify and
characterize riparian bacteria sources to the river.  To aid in this process, the Lower Boise WAG
has recently (August 1999) entered into a contract with CH2M Hill and the University of
Washington to characterize the bacteria sources in the river via DNA ribo-typing. When these
data are complete and have been analyzed, actual percent reductions and reduction strategies for
riparian corridor sources will be addressed.
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Judging Compliance with Bacteria Load Allocations

The bacteria load allocations are designed to target the geometric mean criteria for fecal coliform,
but compliance with those criteria must be judged using an appropriate number of samples and
averaging.  Tributaries should discharge bacteria in quantities that do not exceed state criteria for
bacteria assuming little likelihood for dilution and minimal die-off.  Thus, one measurement of
bacteria at the mouth of a tributary that is greater than 50 colonies per 100 ml does not constitute
a violation of the allocation.  Compliance is judged when a tributary does not cause exceedences
of the seasonally applicable criteria in the Boise River.  The load allocations are thus flow
variable, and the geometric mean targets shown in table 22, above are the most stringent case
within the variable scenario. 

Non Point Source Loads

Non point sources of bacteria loading to the river, such as pasture lands in the Boise River
floodplain, should be managed to prevent the movement of bacteria into the river.  

Bacteria Waste Load Allocations

Waste load allocations for bacteria in general form contain a concentration requirement equal to
existing permit limits, and flow variable loads of coliform units per day.  The limits are designed
to ensure that instream criteria for bacteria are always met, expressed in colonies of fecal
coliform per 100 milliliters of water.  Actual loads and loading capacity will change based on
daily discharge variability.  No reductions are necessary for the NPDES permitted facilities, as
shown by comparing the effluent geometric mean values in column two of Table 23 to the permit
limits column.
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Table 23.  Bacteria Wasteload Allocations
Site Average of

Effluent
Fecal Coliform

Geometric Mean
CFU / 100 ml

Fecal Coliform
Wasteload*
Allocations

CFU / 100 ml
May 1 - Sept 30

Fecal Coliform
Wasteload*
Allocations

CFU / 100 ml
Oct 1 - April 30

Lander Street 12 Monthly  50
Weekly  100

Daily   500

Monthly   100
Weekly    200

Daily   800

West Boise
   

16 Monthly   50
Weekly  100

Daily   500

Monthly    100
Weekly    200

Daily   800

Meridian
    Discharge to 
    Fivemile Creek

9 Monthly  100
Weekly   200

Daily   800

Monthly   100
Weekly   200

Daily   800

Meridian
    Discharge to 
    Boise River

9 Monthly   50
Weekly   100

Daily   500

Monthly   100
Weekly   200

Daily   800

Nampa 65 Monthly   200
Weekly   200

Daily   800

Monthly   200
Weekly   200

Daily   800

Caldwell
   

4 Monthly   50
Weekly   100

Daily   500

Monthly    100
Weekly   200

Daily   800

Middleton
   

21 Monthly   50
Weekly   100

Daily   500

Monthly   100
Weekly   200

Daily   800

Star 24 Monthly   50
Weekly   100

Daily   500

Monthly   100
Weekly   200

Daily   800

Notus 47 Monthly   50
Weekly   100

Daily   500

Monthly   100
Weekly   200

Daily   800

Wilder 16 Monthly   100
Weekly   200

Daily   500

Monthly   100
Weekly   200

Daily   800

Armour 10 Monthly   50
Daily   400

Monthly  200
Daily   400

*Monthly and weekly values are averages; daily is the instantaneous maximum
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Sand and Gravel Operations

Sand and gravel operations that fall under general permits are not dischargers of fecal coliform
bacteria, and do not receive waste load allocations for bacteria.  All sand and gravel operations in
the Treasure Valley have NPDES permits issued by the Environmental Protection Agency that
specify a strict non-discharge requirement for all operational activities.  Storm water runoff from
these facilities is the only permitted discharge of water, and is required to meet concentration
limits for total suspended sediments that are less than the criteria developed for the Boise River
by DEQ.  The TMDL cannot issue waste load allocations for sand and gravel, since those
facilities are already required to have no operational discharge.  Performance based permitting is
the appropriate method for controlling storm water runoff.  Waste load allocations would
contradict the non-discharge requirements already in place.

Fish Hatcheries - Eagle Island and Nampa

Coliform bacteria inhabit the intestinal tracts of warm blooded animals such as livestock, geese,
and humans.  Fish, such as trout in the two hatcheries operated by the Idaho Department of Fish
and Game, are not sources of coliform bacteria (Geldreich, 1967).  Since the hatcheries are not
sources of coliform bacteria, (as recognized by the EPA in its NPDES permits for the hatcheries,
which do not include fecal coliform limits), no waste load allocations for bacteria are proposed
for the hatcheries.

Background

The average count of fecal coliform bacteria in the Boise River near Diversion Dam since
November of 1993 is 2 / 100 ml, which constitutes the background concentration of bacteria
entering the watershed.  Expressed as a load, using the 1995 annual average flow, the background
load of organisms is roughly 1588 cfs * 2 CFU/100 ml * 24.47 x 106 = 7.8 x 1010 CFU / day.  
For the primary contact recreation season, the approximate background coliform load is 2934 cfs
* 2 CFU/100 ml * 24.47 x 106 = 1.4 x 1011 CFU / day.

Margin of Safety for Bacteria

An implicit margin of safety is built into the analysis of fecal coliform bacteria.  The margin is
based primarily upon the way in which the load reduction requirements are calculated.  Because
the data used to evaluate tributary loads are widely spaced instantaneous samples (fewer than five
in a 30 day period), the geometric mean values calculated to develop load reduction goals are
likely to be more stringent than true geometric mean values.  The analysis also assumed no
dilution available to the tributaries, and estimated load capacities based on 30 day minimum
flows for 1992, which was the lowest flow year on record for the lower Boise River.  Thus, the
reductions needed to meet the calculated capacities are large and conservative.  For treatment
plants, disinfection and management of effluent is expected to be relatively stable over time, and
generally provides fecal coliform counts well below permit requirements.  
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The standards for fecal coliform maintained by the State of Idaho are more stringent than the
criteria developed by the National Technical Advisory Committee.  That committee
recommended a geometric mean count of no more than 200 colonies per 100 ml of fecal coliform
in order to protect primary contact recreation uses (EPA, 1992).  The State of Idaho relies upon a
geometric mean value of 50 colonies per 100 ml for the primary season, which is four times more
stringent than the Federal recommendation.  Thus, the use of that standard has already built in a
considerable margin of safety into the analysis.  

Potential Change of Criteria

The Negotiated Rulemaking Committee for the State of Idaho has proposed E. Coli criteria to be
used as the basis for assessing support of contact recreation beneficial uses.  Should the E. Coli
criteria be approved by the legislature and codified in the Water Quality Standards and
Wastewater Treatment Requirements for Idaho (IDAPA 16.01.02), compliance with the load
allocations in this TMDL could be demonstrated using E. Coli samples, rather than fecal
coliform.  The intent of the TMDL is to protect contact recreation beneficial uses, as
demonstrated by bacteria criteria, whatever the most current bacteria criteria may be.  For waste
load allocations that are part of NPDES permits, the waste loads for fecal coliform should remain
through the duration of a five year permit cycle.  If E. Coli are used as the new Idaho criteria for
contact recreation when the permits are re-issued, the new E. Coli criteria should be incorporated
into the permits in place of fecal coliform requirements.
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4.3 Temperature
Two segments of the Boise River have temperature listed as a pollutant on the 1996 303(d) list 
Idaho.  The first segment extends from Star to Notus, while the second extends from Notus to the
Snake River.  The Boise River has water temperature criteria applicable to segments designated
for salmonid spawning, as well as for cold water biota.  The water temperature criteria for cold
water biota and salmonid spawning are shown in Table 24, below.

Table 24. Water Temperature Criteria

Criteria Cold Water Biota Salmonid Spawning

Daily Maximum 22 deg C. 13 deg C.

Maximum Daily Average 19 deg C. 9 deg C.

The cold water biota criteria apply from Lucky Peak Dam to the Snake River, including the two
river segments listed  temperature downstream of Star.  Salmonid spawning criteria apply from
Diversion Dam to Caldwell, and include part of the segment from Star to Notus that is listed for
temperature.  Since mountain whitefish are the only salmonids known to inhabit the Boise River
downstream of Star, the water temperature criteria for spawning apply from October 15 to March
15. 

Temperature Source Analyses   

Analyses of summer and winter temperatures in the lower Boise River identify the sources of
heat load that influence river temperatures.  The size of the heat load contribution from each
source defines which sources are the most significant.  Sources of heat include the groundwater,
air temperature, sunlight, wastewater treatment plant effluent, and tributaries.  

Cold Water Biota Criteria

Water temperature criteria for cold water biota are not fully supported during the summer months
from Middleton to the mouth of the Boise River.  Water temperatures in excess of the state
criteria occur occasionally at Middleton and Caldwell, and very frequently in the vicinity of
Parma.  The majority of criteria exceeding water temperatures occur in June, July, and August. 
A few exceedences may occur during May and September of especially hot years.  Both the daily
maximum criterion and the maximum daily average criterion for water temperature with respect
to cold water biota are not met downstream of Middleton.

Salmonid Spawning Criteria

Water temperature data from the Parma gage site show that the Boise River exceeded the
salmonid spawning daily maximum criterion in 3.5 percent of the samples between 1986 and 
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1997, generally in October and March.  Water temperatures in excess of the daily average
salmonid spawning criterion occurred in 18.5 percent of the samples between 1986 and 1997,
and were clustered in October, November, February, and March.  Only two daily average
exceedences occurred in December and January since 1986.

Sources of Heat Load to the River

During the salmonid spawning time period for the Boise River downstream of Middleton, from
October 15 to March 15, the anthropogenic sources of heat load do not contribute nearly as much
heat to the river as do the natural sources.  The Caldwell waste water treatment plant adds heat
load to the river that is an order of magnitude less than the total heat load needed to raise the
water temperature of the river by one degree Celsius.  Since the size of the water temperature
criteria exceedences can be from one to five degrees, the natural sources of heat are causing the
majority of the temperature change  The pattern of water temperatures in the river closely track
air temperatures.  The average air temperatures on days when the river water exceeds the 9
degree Celsius average criterion  salmonid spawning range from 2.5 to 6.7 degrees Celsius
warmer than the air temperatures on days when the river meets the criterion. The causes of cold
water biota temperature criteria exceedences are very similar.  Detailed discussions of the
temperature analyses are available in Appendix F.  

The climate of the lower Boise river valley has a strong controlling influence on the temperature
of the water in the Boise River during the summer months.  Other inputs of heat load to the river,
such as tributaries and waste water treatment plants, contribute only modest percentages of the
total temperature increases that occur in the river.

Temperature Recommendations

Load allocations for temperature are not recommended for the lower Boise River segments listed 
temperature.  Instead, the finding that atmospheric conditions preclude compliance with cold
water biota temperature criteria during June, July and August should be reviewed and supported
with additional analysis as needed.  A variety of regulatory options should be explored to address
only the lower Boise River segments from Star to Notus and Notus to the Snake River, in which
a mix of aquatic species, such as mountain whitefish, suckers, shiners, and bass exist despite
temperatures that sometimes exceed state criteria.  The options for addressing the temperature
regime of the Boise River downstream of Star may include site specific criteria or a use
attainability analysis to suggest an alternative set of criteria applicable to the suite of biota
present in that portion of the river.  In addition, a Cool Water Biota beneficial use containing
temperature criteria between the cold and warm water uses has been proposed by the state
negotiated rule making committee and represents a potential alternative for the lower Boise River
downstream of Star.
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Acronyms
(Ag Plan) Agricultural Pollution Abatement Plan
(BAG) Basin Advisory Group
(BMP) Best Management Practices
(CAFO) Confined Animal Feeding Operation
(CFA) Confined Feeding Areas
(CWB) Cold Water Biota
(DEQ) Idaho Division of Environmental Quality
(DO) Dissolved Oxygen
(EPA) Environmental Protection Agency
(EPT Taxa) Ephemeroptera, Plecoptera, and Tricoptera
(EQIP) Environmental Quality Incentive Program
(HUC) Hydrologic Unit Code
(IDA) Idaho Department of Agriculture
(IDAPA) Idaho Administrative Procedures Act
(IDFG) Idaho Fish and Game
(IDHW) Idaho Department of Health and Welfare
(IDL) Idaho Department of Lands
(IDWR) Idaho Department of Water Resources
(IPC) Idaho Power Company
(IRI) Idaho River Index
(LBRWQP) Lower Boise River Water Quality Plan
(MOU) Memorandum of Understanding
(NRCS) Natural Resource Conservation Service
(NPDES) National Pollutant Discharge Elimination System 
(NTU) Nephelometric Turbidity Units
(SAWQP) State Agricultural Water Quality Program
(SCC) Soil Conservation Commission
(SCD) Soil Conservation District
(SS) Suspended Solids
(TMDL) Total Maximum Daily Load
(USBR) The U.S. Bureau of Reclamation
(USGS) United States Geological Survey
(WAG) Watershed Advisory Group
(WLA) Wasteland Allocation
(WWTP) Wastewater Treatment Plants
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Abbreviations
oC degrees Celsius 
cfs cubic feet per second
ft foot
ha hectare
kg kilogram
km kilometer
l liter
m meter
mg milligram
mgd million gallons per day
mgll milligrams per liter
mi mile
ml milliliter
T ton
ug microgram
yr year
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