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Executive Summary

The federal Clean Water Act requires that Idaho restore and maintain the chemical, physical,
and biological integrity of state waters. Idaho, pursuant to Section 303 of the Clean Water
Act, is to adopt water quality standards necessary to protect fish, shellfish, and wildlife while
providing for recreation in and on the nation’s waters whenever possible. Section 303(d) of
the Clean Water Act requires ldaho to identify and prioritize water bodies that do not meet
water quality standards. Idaho must periodically publish a priority list of impaired waters in
an Integrated Report. Currently this report must be published every two years. For waters
reported as not meeting water quality standards, Idaho must develop a total maximum daily
load plan to meet water quality standards.

This document addresses the water quality problems in the Lindsay Creek watershed that
were included in Idaho’s 2002 Integrated Report.

This subbasin assessment (SBA) and total maximum daily load (TMDL) analysis have been
developed to comply with Idaho law and the federal Clean Water Act. The assessment
describes the water quality status and pollutant sources of Lindsay Creek located near
Lewiston, Idaho. Two segments of the Lindsay Creek watershed were reported on the 2002
303(d) list. This assessment explains the current status of Lindsay Creek and defines the
extent and causes of water quality problems in the watershed. The total maximum daily loads
(TMDLs) quantifies existing pollutant loads and allocates responsibility for load reductions
needed to meet state water quality standards.

Subbasin at a Glance

Lindsay Creek is a third order tributary to the Clearwater River, a part of Hydrologic Unit
Code (HUC) 17060306. The designated beneficial uses for Lindsay Creek are cold water
aquatic life and secondary contact recreation (Table A). Lindsay Creek is a small watershed
encompassing approximately 14,200 acres (Figure A). The main stem of Lindsay Creek
originates from springs at the wetland just below Mann’s Reservoir and flows northwest to
its confluence with the Clearwater River in Lewiston, Idaho.

Table A. Lindsay Creek designated beneficial uses.

Water Body Designated Uses®

Lindsay Creek CWAL, SCR

CWAL - Cold Water Aquatic Life, SCR — Secondary Contact Recreation

Creek elevation varies from approximately 1,800 feet above sea level at the headwaters to
approximately 750 feet near the confluence. The creek flows through farmland in the upper
reaches and then through a canyon until it passes into a tunnel drain through the Clearwater
Levee built by the Army Corps of Engineers as part of the Lower Granite Dam project. The
drainage area of the Lindsay Creek watershed is approximately 22 square miles. The creek’s
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main stem is approximately 8 miles long and its tributaries, both intermittent and perennial,
are approximately 19 miles long.

Primary land uses in the watershed consists of dry land agriculture, small cattle operations,
and a small suburban area in the northeast section of Lewiston, Idaho.

Assessment Unit Split Based on Land Use

To characterize comparable segments for assessment purposes, AU 17060306CL003_02 has
been split based on land use considerations: 17060306CL003_02 begins at the wetland
located directly below Mann’s Reservoir dam and is considered the headwaters of Lindsay
Creek. Mann’s Reservoir is AU 17060306CL003_02a. Lindsay Creek is identified as
Assessment Units (AUs) 17060306CL003_02 and ID17060306CL003_03 in the Idaho DEQ
water body identification system.

Lindsay Creek
Hydrologic Unit # 17060306CL003

S

Figure A. Lindsay Creek Watershed

Xii
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Key Findings

Lindsay Creek was originally listed as not meeting state water quality standards on the 1998
303(d) list. Pollutants of concern included sediment, nutrients, bacteria, stream temperature,
dissolved oxygen, and flow alteration and habitat alteration.

Since flow alteration and habitat alteration are not pollutants that can be quantified and
allocated for loadings, TMDLs were not developed for them. It is recommended that the
listings for flow alteration and habitat alteration for Lindsay Creek be moved from Section 5
to Section 4c of the 2006 Idaho Integrated Report since TMDLSs can only be developed for
pollutants that can be quantified.

Water Quality Sampling

A water quality sampling project was conducted by Idaho Association of Soil Conservation
Districts personnel from February 27, 2001 to February 25, 2002. Parameters sampled for
included total phosphorus, ortho-phosphate, nitrite+nitrate-nitrogen, E. coli and fecal
coliform bacteria, total suspended solids, turbidity, specific conductance, pH, percent
dissolved oxygen saturation, temperature, flow and dissolved oxygen. Instantaneous
sampling occurred approximately every two weeks at six sites throughout the watershed.

The established sites are shown in Figure 5 (page 22). Additional monitoring and analyses
were conducted in 2005 and 2006 by DEQ personnel to fill data gaps (see 2.5 Data Gaps).

E. coli TMDL

Forty-one percent of the E. coli bacteria samples collected during the 2001-2002 monitoring
season were measured and found to be above Idaho’s instantaneous water quality criterion,
defined in IDAPA 58.01.02.251. Water quality monitoring conducted in 2005 showed E. coli
bacteria in Lindsay Creek were above ldaho’s water quality standard.

Consequently, an E. coli bacteria TMDL was developed and allocated a daily concentration
equal to the state standard to all nonpoint sources contributing E. coli bacteria to the Lindsay
Creek watershed. As such, all contributing sources should be reduced by 66% (Table B).

Table B. E. coli load allocation.

Pollutant Daily Sampling Existing Target Load Load
Allocation Site ID # Load Capacity Reduction
E. coli Bacteria | 126 cfu/100ml Lz-1 366 cfu/100 ml | 126 cfu/100ml 66%

Xiii
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In agricultural areas, the most common source of bacteria is from livestock and wildlife.
Livestock manure from pastures, rangelands, and barnyards can contribute bacteria to the
creek through overland runoff. Septic systems can also contribute bacteria if they are in close
proximity to the creek. Pets can contribute bacteria to the creek as well.

Nutrient TMDL

Ground water flow to Lindsay Creek is significant year round, and nitrogen concentrations in
ground water are typically measured as nitrite plus nitrate as nitrogen (nitrite+nitrate-N).
Nitrite (NO,) is a compound that is short an oxygen molecule comparatively, and when
exposed to oxygen changes to nitrate (NO3).

Measured nitrite plus nitrate as nitrogen (nitrite+nitrate-N) concentrations in samples
collected from Lindsay Creek ranged from below the analytical detection limit at site LZ-6 to
11.0 mg/L at site LZ-4. The collective average was 4.85 mg/L. The largest range in
concentrations was seen at LZ-4, while the lowest range was near the headwaters at site LZ-
6. (IDAPA 58.01.11, Ground Water Quality Rule, Section 200, defines the Idaho criteria for
nitrate as nitrogen as 10 mg/L.)

High dominance by the functional feeding groups (aquatic invertebrates) identified in
Lindsay Creek—those that feed on fine particulate organic matter—indicated possible
environmental stress from organic inputs to the stream. Elevated nutrient levels in Lindsay
Creek appear to originate within the watershed and from ground water springs entering the
watershed. Nitrogen concentrations in the groundwater indicate impacts are occurring to
ground water quality, causing nitrogen concentrations to exceed the ground water
management action threshold. (There are no indications that total phosphorus or
nitrite+nitrate-N concentrations have seasonality, as values remained constant with the
exception of the total phosphorous spike events noted in Section 2.3.).

Accordingly, a nutrient TMDL (Table C) was developed to initiate protective ground water
quality management actions, reduce nitrogen loading to the creek, and address the effects of
excessive nutrient levels on cold water aquatic life in the creek.

In agricultural areas, the application of fertilizers to crops can be a source of nutrient loading
to water by percolation through the soil or from runoff. Soil reaching the creek can add both
phosphorous and nitrogen to the stream. Manure from pets, wildlife, and livestock can
contribute nutrients to the creek as well.

The movement of nutrients to the creek occurs by rainfall runoff, groundwater draining to the
creek, and constructed drainage systems. Nutrients in the creek can be used up by algae and
microorganisms or adsorbed to particles and sediment in the water.

Considering that Lindsay Creek nutrient concentrations can only be as low as the
concentrations in the ground water that feed it, the target used to develop the total maximum
daily load is based on a concentration considered to be normal for Idaho groundwater.
Naturally occurring concentrations of nitrite plus nitrate, (NO, + NOs3) typically do not
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exceed 2 mg/L and concentrations exceeding this level are considered to be outside the range
of natural conditions (IDWR 1995).

Sediment TMDL

The effects of sediment on the most sensitive designated beneficial use in the Lindsay Creek
watershed, aquatic life, are dependant on concentration and duration of exposure (DEQ
2003). Guidance developed by the Department for application of the narrative sediment
criteria for protection of aquatic life beneficial uses states that a sediment target should
incorporate both concentration and duration of exposure, not only to properly protect aquatic
life, but also to allow for episodic spikes in Total Suspended Solids (TSS) that can occur
naturally with spring runoff or heavy precipitation events.

A sediment TMDL has been developed to maintain protection of existing fish populations
and restore habitat conditions in the watershed. The sediment TMDL allocates approximately
79% of the load capacity to nonpoint sources and provides a 3% waste load allocation (based
on the available load capacity) for potential inclusion into the city of Lewiston’s future MS4
NPDES permit. A Lewiston MS4 Storm Water waste load allocation of 3% and reserve for
growth of 8% was estimated using the percent of land area in the watershed with current
storm water drainage systems, and the land area currently lacking significant drainage
systems which may evolve in the future. The estimated percent of the watershed for these
two land areas are considered to reflect the percent potential for contribution to Lindsay
Creek and the Lindsay Creek TMDL storm water load and provide a means to develop a
waste load allocation as a percent of the load capacity. The waste load allocation and reserve
for growth are considered temporary until more current and applicable data becomes
available.

Allowable daily loads were exceeded in January, February, and May (Table D). Sediment
loads will need to be reduced during these critical time periods.

TMDL Implementation Plan

Table E summarizes the assessment outcomes. An implementation plan will be developed
through consultation with the Lindsay Creek Watershed Advisory Group and supporting
agencies. The implementation plan should provide the actions necessary to reduce E. coli
bacteria and nutrients in Lindsay Creek to comply with Idaho water quality standards and
attain full support of its designated beneficial uses.

XV
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Table C. Nitrite+nitrate-N load allocation.
Average | Ave. Existing Load Load Load Load
Month Conc. Flow Load Capacity Allocation | Allocation | Reduction
(mgl/L) (cfs) (Ibs/month) | (ps/month) | (Ibs/month) | (Ibs/day) (%)
January 6.70 3.44 3728 1113 1057 35 72
February 6.33 4.25 4351 1374 1305 44 70
March 6.15 4.61 4588 1492 1417 47 69
April 5.45 4.92 4338 1592 1512 50 65
May 5.70 3.64 3353 1177 1118 37 67
June 3.45 3.52 1963 1138 1081 36 45
July 6.35 3.31 3403 1072 1018 34 70
August 6.05 2.28 2232 738 701 23 69
September 6.80 2.32 2547 749 712 24 72
October 5.80 3.16 2968 1023 972 32 67
November 6.20 3.20 3203 1033 982 33 69
December 6.45 3.62 3774 1170 1112 37 71

XVi




Lindsay Creek Watershed Assessment and TMDLs May 2007
Table D. Daily TSS load and waste load allocation for site LZ-1.
LC
Date Flow (cfs) | TSS (mg/L) (IbsEllaay) (Ib;_/(c:i:ay) ( b'\g/cc)jiy) tOAVA"’}il'oafa'fe (Ib;_/fi\ay) ( bvlkﬁy) LR (%)

2/27/2001 4.77 92.0 2367.6 2058.8 205.9 1704.7 1653.5 51.1 28
3/13/2001 5.18 27.0 754.3 2235.0 223.5 1850.6 1795.1 55.5 0
3/27/2001 4.04 11.0 239.8 1743.9 174.4 1443.9 1400.6 43.3 0
4/10/2001 4.62 42.0 1045.2 1990.9 199.1 1648.4 1599.0 49.5 0
4/23/2001 5.23 49.0 1380.9 2254.5 225.4 1866.7 1810.7 56.0 0
5/7/2001 4.04 120.0 2615.0 1743.3 174.3 1443.5 1400.2 43.3 45
5/21/2001 3.23 40.0 697.0 1394.1 139.4 1154.3 1119.7 34.6 0
6/6/2001 3.94 55.0 1168.6 1699.8 170.0 1407.4 1365.2 42.2 0
6/18/2001 3.09 12.0 200.1 1334.1 133.4 1104.7 1071.5 33.1 0
7/2/2001 3.11 20.0 335.3 1341.3 134.1 1110.6 1077.3 33.3 0
7/16/2001 3.52 66.0 1251.8 1517.3 151.7 1256.3 1218.6 37.7 0
8/7/2001 2.15 30.0 347.3 926.2 92.6 766.9 743.9 23.0 0
8/27/2001 2.42 21.0 273.4 1041.3 104.1 862.2 836.4 25.9 0
9/10/2001 2.47 9.0 119.9 1065.8 106.6 882.5 856.0 26.5 0
9/25/2001 2.16 18.0 209.7 931.8 93.2 771.5 748.4 23.1 0
10/10/2001 2.82 13.0 197.5 1215.6 121.6 1006.5 976.3 30.2 0
10/23/2001 3.51 13.0 245.9 1513.5 151.4 1253.2 1215.6 37.6 0
11/5/2001 3.15 15.0 254.9 1359.5 135.9 1125.6 1091.9 33.8 0
11/19/2001 3.24 30.0 523.5 1396.0 139.6 1155.9 1121.2 34.7 0
12/3/2001 3.53 16.0 304.4 1522.1 152.2 1260.3 1222.5 37.8 0
12/17/2001 3.71 51.0 1019.0 1598.5 159.8 1323.5 1283.8 39.7 0
1/3/2002 6.05 340.0 11082.6 2607.7 260.8 2159.2 2094.4 64.8 81
1/14/2002 3.33 56.0 1006.4 1437.7 143.8 1190.4 1154.7 35.7 0
1/28/2002 3.55 46.0 879.9 1530.2 153.0 1267.0 1229.0 38.0 0
2/11/2002 3.95 22.0 468.9 1705.0 170.5 1411.7 1369.4 42.4 0
2/25/2002 4.02 54.0 1169.0 1731.9 173.2 1434.0 1391.0 43.0 0
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Table E. Summary of assessment outcomes.

May 2007

Recommended
Water Body Segment/AU # Pollutant TMDL(s) Changes to Justification
Completed Integrated
Report
Lindsay Creek Bacteria Yes Move to TMDL
17060306CL003 02 & 03 Section 4a Completed
Data
demonstrates
Lindsay Creek17060306CL003_02 Temperature No Remove as that the
& 03 P Pollutant applicable
WQS is being
met
Data
demonstrates
Lindsay Creek17060306CL003 02 Dissolved No Remove as that the
& 03 Oxygen Pollutant applicable
WQS is being
met
Lindsay Creek17060306CL003 02 . Move to Section TMDL
Sediment Yes
& 03 4a Completed
Lindsay Creek17060306CL003_02 Nutrients Yes Move to TMDL
& 03 Section 4a Completed
Lindsay Creek17060306CL003_02 Flow No Move to Section Pollutant vs.
& 03 Alteration 4c Pollution
Lindsay Creek17060306CL003_02 Habitat No Move to Section Pollutant vs.
& 03 Alteration 4c Pollution

Public Participation

This TMDL was developed with the assistance of the Lindsay Creek Watershed Advisory
Group. The Watershed Advisory Group was recommended by the Clearwater Basin
Advisory Group in January 2006, appointed by the Department Director in February 2006,

and organized in April 2006.

The Watershed Advisory Group represents agriculture, local government, federal

government, the Nez Perce Tribe, recreation, forestry, point source discharges,
environmental, mining, livestock, and residential interests. The Watershed Advisory Group
has met, and through their established operating procedures, provided concurrence to

complete this TMDL.

xviii
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1. Subbasin Assessment — Watershed Characterization

The federal Clean Water Act requires that Idaho restore and maintain the chemical, physical,
and biological integrity of state waters. Idaho, pursuant to Section 303 of the Clean Water
Act, is to adopt water quality standards necessary to protect fish, shellfish, and wildlife while
providing for recreation in and on the state’s waters whenever possible. Section 303(d) of the
Clean Water Act requires Idaho to identify and report waters that do not meet state water
quality standards every two years. For waters that are listed, Idaho must develop a total
maximum daily load (TMDL) plan to reduce the pollutant loads causing the non compliance
and restore the water to comply with water quality standards.

This document includes a watershed characterization, the water quality status, a pollutant
inventory, and a summary of past and present pollution control efforts for the Lindsay Creek
watershed to date. This information was used to develop a TMDL—an estimate of the
maximum amount of a pollutant that can be present in a water body and still meet water
quality standards—for each pollutant found to exceed Idaho’s water quality standards.

1.1 Introduction

In 1972, Congress passed the Federal Water Pollution Control Act, more commonly called
the Clean Water Act. The goal of this act was to “restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters.”

The Department of Environmental Quality (DEQ) is responsible for compliance with the
Clean Water Act in Idaho. The U.S. Environmental Protection Agency is responsible to
ensure Idaho’s water quality program complies with the Clean Water Act.

Section 303 of the Clean Water Act requires DEQ to adopt water quality standards and to
review those standards every three years. The Environmental Protection Agency must
approve ldaho’s water quality standards. In addition, DEQ must monitor state waters to
identify those not meeting state water quality standards; these impaired waters are included
on what is called the 303 (d) list. A TMDL must be completed for each water body not
meeting water quality standards to restore the water body and comply with the standards.

Section 2 of this document includes an evaluation and summary of the current water quality
status, pollutant sources, and control actions in the Lindsay Creek watershed to date. While
the assessment is not a requirement of the total maximum daily load, the assessment is
required by Idaho state law.

Idaho water quality standards address various beneficial uses designated or presumed for
specific water bodies, defining the corresponding numeric and narrative physical and
chemical limits, or criteria, needed to support the uses. The Idaho legislature designates uses
for water bodies which are identified in the ldaho water quality standards, IDAPA 58.01.02,
and include the following:

e Aquatic life support—cold water, seasonal cold water, warm water, salmonid
spawning, modified



Lindsay Creek Watershed Assessment and TMDLs May 2007

e Contact recreation—primary, secondary

e Water supply—domestic, agricultural, industrial
e Wildlife habitats

e Aesthetics

Industrial water supply, wildlife habitats, and aesthetics are designated beneficial uses for all
water bodies in the state. If a water body is unclassified, then cold water and primary contact
recreation are assumed to be designated uses when water bodies are assessed.

1.2 Watershed Characteristics

Lindsay Creek is a third order tributary to the Clearwater River, a part of Hydrologic Unit
Code 17060306. Lindsay Creek is a small watershed encompassing approximately 14,200
acres (Figure 1). The main stem of Lindsay Creek originates from springs at the wetland just
below Mann’s Reservoir, and flows northwest to its confluence with the Clearwater River in
Lewiston, Idaho.

Creek elevation varies from approximately 1,800 feet above sea level at the headwaters to
approximately 750 feet near the confluence. The creek flows through farmland in the upper
reaches through a canyon, until it passes into a tunnel drain through the Clearwater Levee
built by the Army Corps of Engineers as part of the Lower Granite Dam project. The
drainage area of the Lindsay Creek watershed is approximately 22 square miles. The creek’s
main stem is approximately 8 miles long, and its tributaries, both intermittent and perennial,
are approximately 19 miles long.

Climate

North Central Idaho is dominated by Pacific maritime air masses and prevailing westerly
winds. Over 85% of the annual precipitation occurs during late fall, winter, and spring
months. Cyclonic storms, consisting of a series of frontal systems moving east, produce long
duration, low-intensity precipitation during this period of the year. In winter and spring, this
inland maritime regime is characterized by prolonged gentle rains, fog, cloudiness, and high
humidity, with deep snow accumulations at higher elevations. Winter temperatures are often
15 to 25 °F warmer than continental locations of the same latitude.

The Lindsay Creek watershed is located in a semi-arid area, where summer months are hot
and dry, with rainfall stemming from occasional thunderstorms and brief heavy precipitation
events.
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Lindsay Creek
Hydrologic Unit # 17060306CL003

iy

S

Figure 1. Lindsay Creek Watershed

For the years 1948 through 2004, the average maximum air temperature for the months of
June through September was 83.4 °F, with an average minimum temperature of 55.1 °F. For
the same months, the average monthly precipitation was 0.87 inches, with a total average
precipitation of 3.48 inches, or 27% of the total annual precipitation. Mean annual
precipitation in Lewiston, Idaho is 12.73 inches (Western Regional Climate Center 2005).

The winter months, December through March, are usually cool with approximately 35% of
the annual precipitation occurring during this period. The average maximum temperature for
the years 1948 through 2004 was 45 °F, while the average minimum temperature was 30.1 °F
during the winter season. The average monthly precipitation during winter was 1.09 inches.
The average total winter precipitation was 4.37 inches, with an average annual snowfall of
15.8 inches (Western Regional Climate Center 2005).

Table 1 shows the annual average temperature and precipitation for 1948 through 2004.
Figure 2 displays the 30-year averages (1971-2000) of temperature and precipitation for
Lewiston, Idaho (Western Regional Climate Center 2005).



Lindsay Creek Watershed Assessment and TMDLs May 2007
Table 1. Climate summary for Lewiston, Idaho.
Station Elevation Period of Mean Annual Mear_l Ann_ual
Name Source 1 (feet) Record Temperature | Precipitation
(°F) (inches)
Lewiston
WSO AP WRCC 1440 182//%,,’/11/%‘(‘)%'4 52,5 12.73
(105241)
1WRCC = Western Regional Climate Center
LEWISTOM W50 AP, IDAHO (105241
1971-2008 380 Year Average
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Figure 2. 30-Year Averages for Air Temperature and Precipitation in Lewiston,
ldaho (WRCC 2005)

Geology and Soils

The majority of the text in this subsection is taken directly from the Surficial Geologic Map
of the Lewiston Orchards North Quadrangle and Part of the Clarkston Quadrangle, Nez Perce
County, Idaho (Othberg et al. 2003). The surficial deposits in the watershed are categorized
into five separate units. Figure 3 provides a general representation of the surficial
geology/soils of the watershed.

Unit 1: Loess (Holocene and Pleistocene) Loess soil extends to the upper

plateau of the Lindsay Creek watershed and eastern sections of the Lewiston

Orchards, occupying approximately 72% of the watershed. The soil is
composed of calcareous wind-blown silt, sandy near deposits of the Lake

Missoula Floods. Composition partly correlates with the Palouse Formation;

however, it lacks the distinctive Palouse Hills of the eastern Columbia group,

and is composed of a single late Pleistocene deposit. Exposures show one to

several layers that represent periods of rapid depositions of air-borne dust. The
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thickest layers of loess material may have formed immediately after the Lake
Missoula Floods backwater events in the Clearwater and Snake River valleys.
Soil thickness is 5 to 20 feet and may be greater than that on some north-facing
slopes where it is thickened by wind drift and where vegetation prevents
erosion.

Unit 2: Alluvium of Side Streams (Holocene) This unit is composed of channel
and flood-plain deposits of tributaries to the Clearwater River. It consists
primarily of coarse gravels deposited during high-energy stream flows, with
subrounded to rounded boulders, cobbles, and pebbles of basalt in a sand
matrix. It includes intercalated colluvium and debris-flow deposits from steep
side slopes. Soils developed inside-stream alluvium include the Bridgewater
and Lapwai soil series.

Unit 3: Colluvium from Basalt (Holocene and Pleistocene) These areas contain
primarily poorly sorted brown muddy gravel composed of angular and
subangular boulders, cobbles, and pebbles of basalt in a matrix of silt and clay.
Deposits have been emplaced by gravity movements on steep-sided canyons
and gullies cut into Columbia River basalt. Steep, dry, southerly aspects
commonly contain outcrops of basalt where colluvium is thinner and the more
erosion-resistant basalt flows from laterally traceable edges. More gently
sloping areas are covered with thin loess, typically 1-5 feet thick, particularly
close to boundaries with loess units.

Unit 4: Alluvium and Colluvium (Holocene) Areas within this unit consist of
stream, slope-wash, and gravity deposits. Predominately beds of silt, clay, and
sand received through the erosion of bordering depositional units. Stream
deposits are characteristically thin and interfinger with laterally thickening
deposits of slope wash and colluvium derived from local loess deposits and
weathered basalt. Soils developed in these deposits include the Broadax and
Slickpoo series.

Unit 5: Landslide Deposits (Holocene and Pleistocene) This unit contains
poorly sorted and poorly stratified angular basalt cobbles and boulders with silt
and clay. Landslide deposits include debris slides as well as blocks of basalt,
sedimentary interbeds that have been rotated and moved laterally. Debris slides
mainly composed of unstratified, unsorted gravel rubble in a clayey matrix.

Hydrogeology

Multiple aquifers underlying the area occur within the basalt flows of the Columbia River
Group. Lacustrine (lake) and fluvial (river) sediments of the Latah Formation are interbedded
among the basalt flows. Ground water in the area occurs within three aquifers: an Upper,
Intermediate, and Lower (IDWR 1999).
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Lindsay Creek Geology
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Figure 3. Major Lithology of the Lindsay Creek Watershed
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Because of concerns that water use may exceed recharge in the shallow upper aquifer, a
Lindsay Creek Ground Water Management Area was designated in the area south of the
Clearwater River and east of Lewiston on March 5, 1992. Eleven wells in the area are
measured routinely to track measured changes in ground water levels.

The Upper Aquifer is associated with water bearing zones and sediments to a depth of
approximately 700 feet beneath land surface. Underflow that enters from the east appears to
be the primary source of recharge. The shallow portion of the Upper Aquifer occurs at depths
of 120 to 150 feet beneath ground surface, with the base of the shallow aquifer at
approximately 250 feet. The major rock type is basalt and yields from domestic wells are
usually less than 25 gallons per minute. Ground water flows generally westward with a slight
northwest component following the slope of the land (IDWR 1999).

Depths of the Intermediate Aquifer occur 700 to 1100 feet beneath the ground surface.
Recharge occurs through outcrops of basalt interflow zones in the channel and flood plain
area of the Clearwater River, Snake River, Lapwai Creek, and through ancestral channels
buried by Upper Yakima Valley filling flows.

Recharge to the Lower Aquifer occurs mostly from the Clearwater River, Snake River, and
Lapwai Creek, with depths of the Lower Aquifer at 1100 feet below land surface (IDWR
1999).

Fish Data

A Beneficial Use Reconnaissance Program survey (Site ID 95NCIROB02) conducted in
1995 on a second order segment of Lindsay Creek observed two Rainbow Trout
(Oncorhynchus mykiss) of a single age class (180 mm and 190 mm) and one Speckled Dace
(Rhinichthys osculus)(60 mm).

Subwatershed Characteristics

The Lindsay Creek watershed can be divided into two smaller watersheds based on
hydrology: South Fork Lindsay Creek and East Fork Lindsay Creek. Other ephemeral creeks
within the watershed contribute flow to Lindsay Creek in the winter and spring but are
generally dry all summer.

The South Fork Lindsay Creek is a second order tributary that flows 5.9 stream miles to its
confluence with Lindsay Creek near Lindsay Creek Road (Figure 5, page 22), changing the
main stem to third order. Annual flows in the creek averaged 0.28 cubic feet per second (cfs)
during the 2001-2002 monitoring season, or approximately 8% of the annual flow within the
watershed. The geology and soil deposits mirror the upper Lindsay Creek reaches dominated
by rich loess soil.

The East Fork Lindsay Creek is a first order tributary and drains adjacent to Lapwai Creek
Road (Figure 5, page 22) flowing 5.6 stream miles to its confluence with the main stem. The
geology consists mainly of alluvium and colluvium deposits in and near the stream bed.
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Average annual flow from the 2001-2002 monitoring season was 0.15 cfs, averaging 4% of
the annual flow to Lindsay Creek.

Mann's Reservoir

Mann’s Reservoir, also known as Reservoir “A” Dam, is an off stream reservoir located
approximately seven miles southeast of Lewiston. The basin of the reservoir is a shallow,
round-bottomed, erosional valley in a plateau near the headwaters of Lindsay Creek (USBR
2005).

The reservoir was constructed in 1907 as part of the larger Lewiston Orchards Project and
has a total capacity of 1,960 acre feet of water (Metz 2005). Originally a domestic and
irrigation water supply, the water is now used for irrigation and fire protection for local and
county residents. The reservoir is also a recreational facility for fisherman and avian
observers. Fish species in the reservoir include stocked rainbow trout, catfish, largemouth
bass, black crappie, and bluegill.

No intentional discharge from Mann’s Reservoir (Assessment Unit 17060306CL003_02a)
enters Lindsay Creek. However, a leachate collection system exists to capture dike seepage.
The leachate drains to a wetland at what is considered the headwaters of Lindsay Creek
(Assessment Unit 17060306CL003_02).

Lewiston Orchard Irrigation District (LOID) personnel use flumes and weirs to collect flow
measurements on a routine basis to quantify dike seepage. Measurements taken on March 28,
2006 show that approximately 0.051 cfs (~33,000 gallons/day) seeped from the dike. This
volume may represent a typical daily average for the month of March; however, the volume
of leachate through the collection system increases and decreases as a result of fluctuating
levels in the reservoir.

DEQ personnel attempted to collect nitrite+nitrate as nitrogen (NO2+NO3-N) and E. coli
bacteria samples of the leachate in May 2006 to determine the existing concentrations of
these parameters in relation to Idaho water quality standards. However, flow out of the toe
drains was too minimal to collect water samples. The reservoir gate system was repaired in
October 2006 to reduce loss from the reservoir. Future monitoring within the watershed
should determine if this data gap should be quantified.

1.3 Cultural Characteristics

Land Ownership and Use

The City of Lewiston is the only city in the watershed, with a majority of the watershed
located in the northwest section of Nez Perce County, Idaho. Approximately 72% of the land
in the Lindsay Creek watershed is used for non-irrigated agriculture (IASCD 2002). The
lower segments of the watershed flow adjacent to city and county roads through
suburbanized areas of Nez Perce County and the City of Lewiston where land uses vary from
residences and small ranches to industrial based businesses.
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History, Economics, and Population

Lewiston resides at the lowest elevation in the state at the confluence of the Snake and
Clearwater Rivers, approximately 460 river miles from the Pacific Ocean. The area provided
the Nez Perce Tribe and European settlers with a pleasant location for winter residences
relative to surrounding areas.

Currently, the Lewis-Clark valley population is approximately 50,000 and is home to Idaho's
only seaport, the furthest inland port on the west coast. Nearly one million tons of wheat and
barley, and large amounts of pulp, paper, and wood products are shipped through the port on
an annual basis. The Lewis-Clark valley is supported by industrial manufacturing, retail
stores, various businesses, and recreational outfitters.
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2. Subbasin Assessment-Water Quality Concerns and
Status

Lindsay Creek Assessment Unit #s 1D17060306CL003_02 and 1D17060306CL003_03
were listed as not meeting state water quality standards on the 2002 8§303(d) list.
Section 303(d) of the Clean Water Act states that waters that do not meet water quality
standards are required to have total maximum daily loads developed to bring them into
compliance with water quality standards.

Pollutants suspected of affecting Lindsay Creek are bacteria, dissolved oxygen, nutrients,
sediment, stream temperature, and flow alteration and habitat alteration. Since flow alteration
and habitat alteration are not pollutants that can be quantified and allocated for loadings,
TMDLs will not be developed for them. Table 2 shows the details of the 2002 §303(d) listing
information for Lindsay Creek.

Table 2. 2002 8303(d) listing information for Lindsay Creek.

Water
Assessment Units | Body ID 2002 §303(d) Pollutants | Listing Basis
Boundaries
Number
Lindsay Creek
17060306CL003_02 BAC, DO,
03 Headwaters.to NUT, SED, 2002
and Clearwater River TEMP, HALT, §303 “d” list
FALT
17060306CL003_03

BAC = Bacteria, DO = Dissolved Oxygen, NUT = Nutrients, SED = Sediment, TEMP = Temperature, HALT=
Habitat Alteration, FALT= Flow Alteration

2.1 About Assessment Units

Assessment units (AUs) now define all the waters of the state of Idaho. These units and the
methodology used to describe them can be found in the Waterbody Assessment Guidance,
Second Edition (Grafe et al. 2002). Assessment units are groups of similar streams that have
similar land use practices, ownership, or land management. Stream order, however, is the
main basis for determining AUs. Although ownership and land use can change significantly,
the AU remains the same.

Using AUs to describe water bodies offers many benefits, the primary benefit being that all
the waters of the state are now defined consistently. In addition, using AUs fulfills the
fundamental requirement of EPA’s 305(b) report, a component of the Clean Water Act
wherein states report on the condition of all the waters of the state. Because AUs are a subset
of water body identification numbers, there is now a direct tie to the water quality standards
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for each AU, so that beneficial uses defined in the water quality standards are clearly tied to
streams on the landscape.

However, the new framework of using AUs for reporting and communicating needs to be
reconciled with the legacy of 303(d) listed streams. Due to the nature of the court-ordered
1994 303(d) listings, and the subsequent 1998 303(d) list, all segments were added with
boundaries from “headwater to mouth.” In order to deal with the vague boundaries in the
listings, and to complete TMDLSs at a reasonable pace, DEQ set about writing TMDLSs at the
watershed scale (HUC), so that all the waters in the drainage are and have been considered
for TMDL purposes since 1994.

Beginning in 2002, the U.S. Environmental Protection Agency combined Section 303(d) and
305(b) reporting requirements into an Integrated Report. The Integrated Report contains five
sections that categorize water quality conditions relative to Section 303(d) and 305(b) of the
Clean Water Act.

Sections 1 and 2 of the Integrated Report list water bodies that are attaining all (Section 1) or
some (Section 2) of Idaho water quality standards. Section 3 lists water bodies with
insufficient data and information to determine if any standards are attained. Section 4
corresponds to water bodies that are impaired or threatened for one or more standards but not
needing a TMDL (de-listed). Section 5 corresponds to waters needing a TMDL (303(d)).

The boundaries from the 1998 303(d) listed segments have been transferred to the new AU
framework, using an approach quite similar to that used by DEQ to write SBAs and TMDLSs.
All AUs contained in the listed segment were carried forward to the 2002 303(d) listings in
Section 5 of the Integrated Report. AUs not wholly contained within a previously listed
segment, but partially contained (even minimally), were also included in Section 5 of the
Integrated Report. This was necessary to maintain the integrity of the 1998 303(d) list and to
maintain continuity with the TMDL program. These new AUs will lead to better assessment
of water quality listing and de-listing.

When assessing new data that indicate full support, only the AU that the monitoring data
represents will be removed (de-listed) from the 303(d) list (Section 5 of the Integrated
Report).

2.2 Applicable Water Quality Standards

Idaho has both narrative and numeric water quality standards to protect public health and
water quality. Designation of beneficial uses for water bodies sets the criteria necessary to
protect those uses. According to IDAPA 58.01.02.050 (02)a “wherever attainable, surface
waters of the state shall be protected for beneficial uses which includes all recreational use in
and on the water surface and the preservation and propagation of desirable species of aquatic
biota.”

Beneficial use support is determined by the Department of Environmental Quality through its
water body assessment process. Table 3 contains a listing of designated beneficial uses for
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Lindsay Creek. Table 4 summarizes water quality standards associated with the beneficial
uses and the pollutants of concern.

Table 3. Lindsay Creek designated beneficial uses.

Water Body

Designated Uses?

Lindsay Creek

CWAL, SCR

'CWAL — Cold Water Aquatic Life, SCR — Secondary Contact Recreation

Table 4. Water quality standards associated with beneficial uses.

Pollutant and IDAPA

Beneficial Uses to which

Applicable Water Quality

Citation Standards Apply Standards
No greater than 126 E. coli
organisms/100 mL as a 30 day
Bacteria geometric mean with a

(58.01.02.251.02.a.b)

Secondary Contact Recreation

minimum of five samples AND
no sample greater than 576 E.
coli organisms/100 ml

Dissolved Oxygen
(58.01.02.250.02.a)

Cold Water Aquatic Life

Dissolved Oxygen
Concentrations exceeding six
(6) mg/l at all times

Excess Nutrients
(58.01.02.200.06)

General Surface Water Quality
Criteria

Surface waters of the state shall
be free from excess nutrients
that can cause visible slime
growths or other nuisance
aguatic growths impairing
designated beneficial uses

Sediment
(58.01.02.200.08)

General Surface Water Quality
Criteria

Sediment shall not exceed
guantities specified in general
surface water quality criteria
(IDAPA 58.01.02.250 or 252)
or, in the absence of specific
sediment criteria, quantities
which impair designated
beneficial uses

Stream Temperature
(58.01.02.250.02.b)

Cold Water Aquatic Life

Water temperatures of twenty-
two (22) degrees C or less with
a maximum daily average of no
greater than nineteen (19)
degrees C

Designated Beneficial Uses

Idaho water quality standards require that surface waters of the state be protected for

beneficial uses, wherever attainable (IDAPA 58.01.02.050.02).
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The Clean Water Act defines designated uses as “those uses specified in water quality
standards for each water body or segment, whether or not they are being attained.”
Designated uses are simply uses officially recognized by the state and specified in the State’s
water quality standards. Water quality must be sufficiently maintained to meet the most
sensitive use.

Designated uses may be added or removed using specific procedures provided for in state
law, but the effect must not be to preclude protection of an existing higher quality use such as
cold water aquatic life or salmonid spawning. Designated uses are specifically listed for
water bodies in lIdaho in tables in the Idaho water quality standards (see IDAPA
58.01.02.003.27 and .02.109-.02.160 in addition to citations for existing uses).

Criteria to Support Beneficial Uses

Beneficial uses are protected by a set of criteria, which include narrative criteria for
pollutants such as sediment and nutrients, and numeric criteria for pollutants such as bacteria,
dissolved oxygen, pH, ammonia, temperature, and turbidity (IDAPA 58.01.02.250) (Table 4).

Excess sediment is described by narrative criteria (IDAPA 58.01.02.200.08): “Sediment shall
not exceed quantities specified in Sections 250 and 252 or, in the absence of specific
sediment criteria, quantities which impair designated beneficial uses. Determinations of
impairment shall be based on water quality monitoring and surveillance and the information
utilized as described in Subsection 350.”

Narrative criteria for excess nutrients are described in IDAPA 58.01.02.200.06, which states
“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.”

Narrative criteria for floating, suspended, or submerged matter are described in IDAPA
58.01.02.200.05, which states “Surface waters of the state shall be free from floating,
suspended, or submerged matter of any kind in concentrations causing nuisance or
objectionable conditions or that may impair designated beneficial uses. This matter does not
include suspended sediment produced as a result of nonpoint source activities.”

DEQ’s procedure to determine whether a water body fully supports designated and existing
beneficial uses is outlined in IDAPA 58.01.02.053. The procedure relies heavily upon
biological parameters and is presented in detail in the Water Body Assessment Guidance
(Grafe et al. 2002).
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Idaho Water Quality Standards Numeric Criteria for
Water Temperature, Dissolved Oxygen, pH, and Turbidity

- . n a
Exceedance of standards numeric criteria greater than 10% frequency?# NFS
¢ No
Documented evidence indicates a measurable adverse effect? »NFS

*No

Aquatic Life Use Support (ALUS)
Cold Water Aquatic Life

Obtain SMI, SFI, and SHI Scorcsb
SMI score < Minimum Reference Condition or Yes
SFI score < Minimum Reference Condition

lNo

Assign condition ratings 1, 2, or 3 to SMI, SFI, and SHI scores
Average the condition rating scores
(must have at least two indices for data integration)

» NFS

Yes
Average condition rating score <2.0 i

Fs® « Average condition rating score >= 2.0

Salmonid Spawning
Yes

Is ALUS for cold water aquatic life not fully supporting? » NFS

+N0
Is there a numeric criteria violation for salmonid spawning? Yes » NFS
No
No . . g Yes
FS 4————— Documented evidence indicates a measurable adverse effect? » NFS
Contact Recreation

In the last five years have there been two or more beach or Yes » NFS
swimming closures caused by bacteria or toxic substances?

No
No If there are available bacteria data, is there Yes
FS < . . .. » NFS
- a standards violation of E. Coli criteria?
FS (Nio If there are inad.eql.late bacteria data, d.oes the GI.S st?reening Yes Gather
procedure indicate moderate to high potential risk? — > poedia

a
b FS = fully supporting, NFS = not fully supporting
SMI = Stream Macroinvertebrate Index, SFI = Stream Fish Index, SHI = Stream Habitat Index

Figure 4. Process for Determining Support Status of Beneficial Uses in
Wadeable Streams: Water Body Assessment Guidance, Second Edition (Grafe
et al. 2002)
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2.3 Pollutant Relationships to Beneficial Use Support Status

Most of the pollutants that impair beneficial uses in streams are naturally occurring stream
characteristics that have been altered by humans. For example, streams naturally contain
sediment and nutrients, but when anthropogenic sources cause these to reach unnatural
levels, they are considered “pollutants” and can impair the beneficial uses of a stream.

Temperature

Temperature is a water quality factor integral to the life cycle of fish and other aquatic
species. Many factors, natural and anthropogenic, affect stream temperatures. Natural factors
include altitude, aspect, climate, weather, riparian vegetation (shade), and channel
morphology (width and depth). Human influenced factors include heated discharges (such as
those from point sources), riparian alteration, channel alteration, and flow alteration.

High steam temperatures can be harmful to fish at all life stages, especially if they occur in
combination with other problems such as low dissolved oxygen or poor food supply.
Acceptable temperature ranges vary for different species of fish, with cold water species
being the least tolerant of high water temperatures.

Temperature as a chronic stressor to adult fish can result in reduced body weight, reduced
oxygen exchange, increased susceptibility to disease, and reduced reproductive capacity.
Acutely high temperatures can result in death if they persist for an extended length of time.
Juvenile fish are even more sensitive to temperature variations than adult fish, and can
experience negative impacts at a lower threshold value than adults, manifesting in retarded
growth rates.

High temperatures also affect embryonic development of fish before they even emerge from
the substrate. Similar effects may occur to aquatic invertebrates, amphibians and mollusks,
although less is known about them.

Dissolved Oxygen

Oxygen is necessary for the survival of most aquatic organisms and is essential to stream
purification. Dissolved oxygen (DO) is the concentration of free (not chemically combined)
molecular oxygen (a gas) dissolved in water, usually expressed in milligrams per liter
(mg/L), parts per million, or percent of saturation. While air contains approximately 20.9%
oxygen gas by volume, the proportion of oxygen dissolved in water is about 35%, because
nitrogen (the remainder) is less soluble in water.

Oxygen is considered to be moderately soluble in water. A complex set of physical
conditions that include atmospheric and hydrostatic pressure, turbulence, temperature, and
salinity affect solubility.

Dissolved oxygen levels of 6 mg/L and above are considered optimal for aquatic life. When
DO levels fall below 6 mg/L, organisms are stressed. If levels fall below 3 mg/L for a
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prolonged period, these organisms may die; oxygen levels that remain below 1-2 mg/L for a
few hours can result in large fish kills. Dissolved oxygen levels below 1 mg/L are often
referred to as hypoxic. Anoxic conditions refer to those situations where there is no
measurable DO.

Juvenile aquatic organisms are particularly susceptible to the effects of low dissolved oxygen
due to their high metabolism and low mobility (they are unable to seek more oxygenated
water). In addition, oxygen is necessary to help decompose organic matter in the water and
bottom sediments. Dissolved oxygen reflects the health or the balance of the aquatic
ecosystem.

Oxygen is produced during photosynthesis and consumed during plant and animal respiration
and decomposition. Oxygen enters water from photosynthesis and from the atmosphere.
Where water is more turbulent (e.g., riffles, cascades), the oxygen exchange is greater due to
the greater surface area of water coming into contact with air. The process of oxygen entering
the water is called aeration.

Water bodies with significant aquatic plant communities can have significant dissolved
oxygen fluctuations throughout the day. An oxygen sag will typically occur once
photosynthesis stops at night and respiration/decomposition processes deplete DO
concentrations in the water. Oxygen will start to increase again as photosynthesis resumes
with the advent of daylight.

Temperature, flow, nutrient loading, and channel alteration all impact the amount of DO in
the water. Colder waters hold more DO than warmer waters. As flows decrease, the amount
of aeration typically decreases and the in-stream temperature increases, resulting in decreased
DO. Channels that have been altered to increase the effectiveness of conveying water often
have fewer riffles and less aeration. Thus, these systems may show depressed levels of DO in
comparison to levels before the alteration. Nutrient enriched waters have a higher
biochemical oxygen demand due to the amount of oxygen required for organic matter
decomposition and other chemical reactions. This oxygen demand results in lower in-stream
DO levels.

Sediment

Both suspended (floating in the water column) and bedload (moves along the stream bottom)
sediment can have negative effects on aquatic life communities. Many fish species can
tolerate elevated suspended sediment levels for short periods of time, such as during natural
spring runoff, but longer durations of exposure are detrimental. Elevated suspended sediment
levels can interfere with feeding behavior (difficulty finding food due to visual impairment),
damage gills, reduce growth rates, and in extreme cases eventually lead to death.

Newcombe and Jensen (1996) reported the effects of suspended sediment on fish,
summarizing 80 published reports on streams and estuaries. For rainbow trout, physiological
stress, which includes reduced feeding rate, is evident at suspended sediment concentrations
of 50 to 100 mg/L when those concentrations are maintained for 14 to 60 days. Similar
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effects are observed for other species, although the data sets are less reliable. Adverse effects
on habitat, especially spawning and rearing habitat presumably from sediment deposition,
were noted at similar concentrations of suspended sediment. Organic suspended materials
can also settle to the bottom and, due to their high carbon content, lead to low inter gravel
dissolved oxygen through decomposition.

In addition to these direct effects on the habitat and spawning success of fish, detrimental
changes to food sources may also occur. Aquatic insects, which serve as a primary food
source for fish, are affected by excess sedimentation. Increased sedimentation leads to a
macroinvertebrate community that is adapted to burrowing, thereby making the
macroinvertebrates less available to fish. Community structure, specifically diversity, of the
aquatic macroinvertebrate community is diminished due to the reduction of coarse substrate
habitat.

Settleable solids are typically defined as the volume in milliliters (ml) or as the weight in
milligrams (mg) of material that settles out of a liter of water in one hour (Franson et al.
1998). Settleable solids may consist of large silt, sand, and organic matter. Total suspended
solids are defined as the material collected by filtration through a 0.45 um (micrometer) filter
(Standard Methods 1975, 1995).

Settleable solids and total suspended solids both contain nutrients that are essential for
aquatic plant growth. Settleable solids are not as nutrient rich as the smaller total suspended
solids, but they do affect river depth and substrate nutrient availability for macrophytes. In
low flow situations, settleable solids can accumulate on a stream bottom, thus decreasing
water depth. This increases the area of substrate that is exposed to light, facilitating
additional macrophyte growth.

Bacteria

Escherichia coli or E. coli is a species of fecal coliform bacteria used by the state of Idaho as
the indicator for the presence of pathogenic microorganisms. Pathogens are a small subset of
microorganisms (e.g., certain bacteria, viruses, and protozoa), which, if taken into the body
through contaminated water or food, can cause sickness or even death. Some pathogens are
also able to cause illness by entering the body through the skin or mucous membranes.

Direct measurement of pathogen levels in surface water is difficult because pathogens
usually occur in very low numbers and analysis methods are unreliable and expensive.
Bacteria are often associated with pathogens and are more easily measured so they are
assessed as an indicator of the presence of pathogens.

Coliform bacteria are organisms found in feces of warm-blooded animals such as humans,
pets, livestock, and wildlife. The human health effects from coliform bacteria include nausea,
diarrhea, acute respiratory illness, meningitis, ulceration of the intestines, and even death.
Coliform bacteria do not have a known effect on aquatic life.
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Coliform bacteria from both point and nonpoint sources impact water bodies, although point
sources are typically regulated by their discharge permit and offer some level of bacteria-
reducing treatment prior to discharge. Nonpoint sources of bacteria are diffuse and difficult
to characterize. E. coli is often measured in colony forming units (cfu) per 100 ml.

Nutrients

Nutrients are a natural component of the aquatic ecosystem. The ecosystem cycle can be
disrupted by excess nutrients. Excess nutrients can cause an eutrophic or unbalanced
enriched system.

The first step in determining if a water body has excess nutrients is to define which of the
critical nutrients is limiting. A limiting nutrient is one that normally is in short supply relative
to biological needs. The relative quantity affects the rate of production of aquatic biomass.
Either phosphorus or nitrogen may be the limiting factor for algal growth, although
phosphorous is most commonly the limiting nutrient in Idaho waters. Ecologically speaking,
a resource is considered limiting if the addition of that resource increases growth.

Total phosphorus is the measurement of all forms of phosphorus in a water sample, including
all inorganic and organic particulate and soluble forms. In freshwater systems, typically
greater than 90% of the total phosphorus present occurs in organic forms as cellular
constituents in the biota or adsorbed to particulate materials (Wetzel 1983). The remainder of
phosphorus is mainly soluble orthophosphate, a more biologically available form of
phosphorus than total phosphorus, that consequently leads to a more rapid growth of algae. In
impaired systems, a larger percentage of the total phosphorus fraction is comprised of
orthophosphate. The relative amount of each form measured can provide information on the
potential for algal growth within the system.

Nitrogen may be a limiting factor at certain times if there is substantial depletion of nitrogen
in sediments due to uptake by rooted macrophyte beds. In systems dominated by blue-green
algae, nitrogen is not a limiting nutrient due to the algal ability to fix nitrogen at the water/air
interface.

Total nitrogen to total phosphorus ratios greater than seven are indicative of a phosphorus-
limited system while those ratios less than seven are indicative of a nitrogen-limited system.
Only biologically available forms of the nutrients are used in the ratios because these are the
forms that are used by the immediate aquatic community.

Nutrients primarily cycle between the water column and sediment through nutrient spiraling.
Agquatic plants rapidly assimilate dissolved nutrients, particularly orthophosphate. If
sufficient nutrients are available in the sediments or the water column, aquatic plants will
store an abundance of such nutrients in excess of the plants’ actual needs. When a plant dies,
the tissue decays in the water column and the nutrients stored within the plant biomass are
either restored to the water column or the detritus becomes incorporated into the river
sediment. As a result of this process, nutrients (including orthophosphate) that are initially
released into the water column in a dissolved form will eventually become incorporated into
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the river bottom sediment. Once these nutrients are incorporated into the river sediment, they
are available once again for uptake by yet another life cycle of rooted aquatic macrophytes
and other aquatic plants. This cycle is known as nutrient spiraling. Nutrient spiraling results
in the availability of nutrients for later plant growth in higher concentrations downstream.

Sediment — Nutrient Relationship

The linkage between sediment and sediment-bound nutrients is important when dealing with
nutrient enrichment problems in aquatic systems. Phosphorus is typically bound to particulate
matter in aquatic systems and, thus, sediment can be a major source of phosphorus to rooted
macrophytes and the water column.

While most aquatic plants are able to absorb nutrients over the entire plant surface due to a
thin cuticle (Denny 1980), bottom sediments serve as the primary nutrient source for most
sub-stratum attached macrophytes. The USDA (1999) determined that other than harvesting
and chemical treatment, the best and most efficient method of controlling growth is by
reducing surface erosion and sedimentation.

Sediment acts as a nutrient sink under aerobic conditions. When conditions become anoxic
the sediments will release phosphorous into the water column. Nitrogen can also be released,
but the mechanism by which it happens is different. The exchange of nitrogen between
sediment and the water column is, for the most part, a microbial process controlled by the
amount of oxygen in the sediment. When conditions become anaerobic, the oxygenation of
ammonia (nitrification) ceases and an abundance of ammonia is produced which results in a
reduction of nitrogen oxides (NOx) being lost to the atmosphere.

Sediments can play an integral role in reducing the frequency and duration of phytoplankton
blooms in standing waters and large rivers. In many cases there is an immediate response in
phytoplankton biomass when external sources are reduced. In other cases, the response time
is slower, often taking years. Nonetheless, the relationship is important and must be
addressed in waters where phytoplankton is in excess.

Floating, Suspended, or Submerged Matter (Nuisance Algae)

Algae are an important part of the aquatic food chain. However, when elevated levels of
algae impact beneficial uses, the algae are considered a nuisance aquatic growth. The excess
growth of phytoplankton, periphyton, and/or macrophytes can adversely affect both aquatic
life and recreational water uses.

Algal blooms occur where adequate nutrients (nitrogen and/or phosphorus) are available to
support growth. In addition to nutrient availability, flow rates, velocities, water temperatures,
and penetration of sunlight in the water column all affect algae (and macrophyte) growth.
Low velocity conditions allow algal concentrations to increase because physical removal by
scouring and abrasion does not readily occur. Increases in temperature and sunlight
penetration also result in increased algal growth. When the aforementioned conditions are
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appropriate and nutrient concentrations exceed the quantities needed to support normal algal
growth, excessive blooms may develop.

Commonly, algae blooms appear as extensive layers or algal mats on the surface of the
water. When present at excessive concentrations in the water column, blue-green algae often
produce toxins that can result in skin irritation to swimmers and illness or even death in
organisms ingesting the water. The toxic effect of blue-green algae is worse when an
abundance of organisms die and accumulate in a central area.

Algal blooms also often create objectionable odors and coloration in water used for domestic
drinking water and can produce intense coloration of both the water and shorelines as cells
accumulate along the banks. In extreme cases, algal blooms can also result in impairment of
agricultural water supplies due to toxicity. Water bodies with high nutrient concentrations
that could potentially lead to a high level of algal growth are said to be eutrophic. The extent
of the effect is dependent on both the type(s) of algae present and the size, extent, and timing
of the bloom.

When algae die in low flow velocity areas, they sink slowly through the water column,
eventually collecting on the bottom sediments. The biochemical processes that occur as the
algae decompose remove oxygen from the surrounding water. Because most of the
decomposition occurs within the lower levels of the water column, a large algal bloom can
substantially deplete dissolved oxygen concentrations near the bottom.

Low dissolved oxygen in these areas can lead to decreased fish habitat as fish will not
frequent areas with low dissolved oxygen. Both living and dead (decomposing) algae can
also affect the pH of the water due to the release of various acid and base compounds during
respiration and photosynthesis. Additionally, low dissolved oxygen levels caused by
decomposing organic matter can lead to changes in water chemistry and a release of absorbed
phosphorus to the water column at the water/sediment interface.

Excess nutrient loading can be a water quality problem due to the direct relationship of high
total phosphorus concentrations on excess algal growth within the water column, combined
with the direct effect of the algal life cycle on dissolved oxygen and pH within aquatic
systems. Therefore, the reduction of total phosphorus to the system can act as a mechanism
for water quality improvements, particularly in surface-water systems dominated by blue-
green algae, which can acquire nitrogen directly from the atmosphere and the water column.
Phosphorus management within these systems can potentially result in improvement in
nutrients, nuisance algae, dissolved oxygen, and pH.

2.4 Summary and Analysis of Existing Water Quality Data
This section summarizes and analyzes the available biological, chemical, and physical data
for the Lindsay Creek watershed as it relates to determining beneficial use support status and

compliance with Idaho water quality standards. Data used for the development of the total
maximum daily loads was provided by the Idaho Association of Soil Conservation Districts
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(Appendix B). Additional data was collected by DEQ personnel and is described in the
following subsections.

A water quality sampling project was conducted by the Idaho Association of Soil
Conservation Districts personnel from February 27, 2001 to February 25, 2002. Specific
parameters that were sampled for included total phosphorus, ortho-phosphate, nitrite+nitrate-
nitrogen, E. coli and fecal coliform bacteria, total suspended solids, turbidity, specific
conductance, pH, % dissolved oxygen saturation, temperature, flow and dissolved oxygen.
Instantaneous sampling occurred approximately every two weeks at six sites throughout the
watershed (IASCD 2002). The established sites are shown in Figure 5.

Figure 5 displays the corrected delineation of assessment unit (AU) 17060306CL003_02. In
order to characterize comparable segments for assessment purposes, the 17060306CL003_02
AU was further delineated based on land use considerations. The 17060306CL003 02 AU
begins at the designated wetland located directly below the Mann’s Reservoir dam, which is
considered the headwaters of Lindsay Creek. Mann’s Reservoir is AU 17060306CL003_02a.
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Figure 5. IASCD Monitoring Sites
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Flow Characteristics

Instantaneous flow measurements collected from the 2001-2002 monitoring season indicate
Lindsay Creek is perennial from the headwaters near Mann’s Reservoir to its confluence with
the Clearwater River (Table 5). Instantaneous flow data collected on the East Fork Lindsay
Creek (LZ-2) and South Fork Lindsay Creek (LZ-4) confirms they are perennial as well.

Average annual flow was the highest at site LZ-1, which can be explained by the influence of
intermittent creeks entering from the southwestern portion of the watershed, the perennial
LZ-2 tributary, and springs. Average annual flows at sites LZ-3 and LZ-5 were 2.43 cfs and
1.39 cfs, respectively. Flows decreased between mid-June and early-October. Sites LZ-2, LZ-
4, and LZ-6 all exhibited annual average flows of less than one (1) cfs. Table 5 shows the
average, maximum, and minimum flows measured at the six sampling sites. Figure 6
illustrates the flow characteristics of the watershed for the period February 27, 2001 to
February 25, 2002.

Table 5. Monitored flows in the Lindsay Creek watershed (February 27, 2001
through February 25, 2002).

Flow (cfs)® Lz-1 | LZ-2 | LZ-3 | LZ-4 | LZ5 LZ-6

Mean 3.65 0.15 243 0.28 1.39 0.13
Maximum 6.05 0.59 5.25 0.55 2.40 0.24
Minimum 2.15 0.02 1.02 0.09 0.93 0.03

®cubic feet per second
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Figure 6. Stream Flow in the Lindsay Creek Watershed (February 27, 2001

Through 