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Abbreviations, Acronyms, and Symbols

303(d), §303(d) Refersto section 303

ac-ft
avg
BLM

BMP
BOR

BURP

CAFO
CFR
cfs
cm
CWA
DEQ
DMR

DO
EIFAC

EPA

EPTC

GIS
GWLF

HUC

subsection (d) of the Clean
Water Act, or alist of
impaired water bodies
required by this section
Section (usually a section of
federal or staterules or
statutes)

acre foot (feet)

average

United States Bureau of
Land Management

best management practice
United States Bureau of
Reclamation

Beneficial Use
Reconnaissance Program
Celsius

confined animal feeding
operation

Code of Federal Regulations
(refersto citations in the
federal administrative rules)
cubic foot (feet) per second
centimeter(s)

Clean Water Act

|daho Department of
Environmental Quality
Discharge Monitoring
Reports

dissolved oxygen
European Inland Fisheries
Advisory Commission
United States Environmental
Protection Agency

s-ethyl
dipropylthiocarbamate
Fahrenheit

Geographical Information
Systems

Generalized Watershed
Loading Functions
Hydrologic Unit Code

Xi

IDAPA

in
INL
USLEP

km
km
L
LA
LC
m
m3
MCL
mg

2

mg/L
mi
mi
mm

MOS

NAE
NAS
NAWQA
NB

nda
NDEP
NDEQ
NH;
NO,
NO3
NPDES

nr
NRCS

ODEQ

Refersto citations of 1daho
administrative rules

inch

|daho National Laboratory
Universal Soil Loss
Equation parameters
kilometer

sguare kilometer

liter

load allocation

load capacity

meter

cubic meter

maximum contaminant level
milligram

milligrams per liter

mile

sguare miles

millimeter

margin of safety
nitrogen

National Academy of
Engineering

National Academy of
Sciences

National Water Quality
Assessment

natural background

no date available
Nevada Division of
Environmental Protection
Nebraska Department of
Environmental Quality
ammonium

nitrite

nitrate

National Pollutant Discharge
Elimination System
near

Natural Resources
Conservation Service
Oregon Department of
Environmental Quality
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P phosphorus

PO, phosphate

ppm part(s) per million

QAPP guality assurance project
plan

STATSGO  State Soil Geographic
Database

T&E threatened and/or
endangered species

TIN total inorganic nitrogen

TKN total Kjeldahl nitrogen

TMDL total maximum daily load

TP total phosphorus

TSS total suspended solids

ug/L micrograms per liter

UNEP United Nations Environment
Programme

uU.S. United States

U.S.C. United States Code

USDA United States Department of
Agriculture

USFS United States Forest Service

USGS United States Geological
Survey

WAG Watershed Advisory Group

WLA wasteload allocation

WWTP wastewater treatment plant

wy water year (October to

September)
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Cross Reference for Water Body Identification

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

Segment
Waterbody Upper Lower Assessment unit
Snake River HUC American Falls Reservoir SK022 02
Amerlca_n Falls SKOO1L OL
Reservoir —
. SK024_02,

McTucker Creek Headwaters Snake River SK024_02a
Danielson Creek SK000 _02a
Hazard Creek/Little Aberdeen SKO025 2a
Hole Draw —
Cedar spillway SK026_03
Colburn wasteway SK001_02, SKO00_02
Crystal springs SK001_02
Nash spill SK026_02
R spill None
Spring Hollow Headwaters | American Falls Reservoir SK026_02
Sterling wasteway SK001_02
Spring Creek SK020 02
Clear Creek SK019 02
Bannock Creek Headwaters Pauline SK002_02, 03

. . . SK002_04, 05;
Bannock Creek Pauline American Falls Reservoir SK0O01 05
Moonshine Creek Headwaters Reservation boundary SK006_02
Rattlesnake Creek Headwaters Reservation boundary SK010_02,02b,03,04
\é\/risethork Bannock Headwaters Reservation boundary SK008_02
Knox Creek Headwaters Bannock Creek SK009 02, 03
Seagull Bay
tributary None
Sunbeam Creek SKO005_02
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TMDL at a Glance

Subbasin:
HUC:
Key Resources:

Uses Affected:

Pollutants;

Sources Considered:

American Falls
17040206

Cold water Aquatic Life, Salmonid Spawning,
Primary/Secondary Contact Recreation,
Domestic & Agricultural Water Supply,
Aesthetics, Wildlife Habitat

Cold water Aquatic Life, Salmonid Spawning,
Primary/Secondary Contact Recreation,
Domestic Water Supply, Aesthetics

Sediment, Nutrients, Bacteria, Dissolved
Oxygen, Flow Alteration, Unknown

Point Sources —wastewater treatment plants,
fish hatcheries, stormwater

Non-Point Sources - agriculture, grazing,
roads, urban

American Falls
Subbasin
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Executive Summary

The federal Clean Water Act (CWA) requiresthat states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. States and tribes, pursuant to
Section 303 of the CWA are to adopt water quality standards necessary to protect fish, shellfish,
and wildlife while providing for recreation in and on the waters whenever possible. Section
303(d) of the CWA establishes requirements for states and tribes to identify and prioritize water
bodies that are water quality limited (i.e., water bodies that do not meet water quality standards).
States and tribes must periodically publish a priority list of impaired waters, currently every four
years. For waters identified on this list, states and tribes must develop a total maximum daily
load (TMDL) for the pollutants, set a alevel to achieve water quality standards. This document
addresses the water bodies in American Falls Subbasin that have been placed on what is known
asthe “303(d) list.” This subbasin assessment and TMDL analysis has been developed to comply
with Idaho’s TMDL schedule. This assessment describes the physical, biological, and cultural
setting; water quality status; pollutant sources; and recent pollution control actions in the
American Falls Subbasin located in southeast Idaho. The first part of this document, the subbasin
assessment, is an important first step in leading to the TMDL. The starting point for this
assessment was |daho’s current 303(d) list of water quality limited water bodies. Nineteen
assessment units in American Falls Subbasin were included on this list. The subbasin assessment
portion of this document examines the current status of 303(d)-listed waters, and defines the
extent of impairment and causes of water quality limitation throughout the subbasin. The loading
analysis quantifies pollutant sources and allocates responsibility for load reductions needed to
return listed watersto a condition of meeting water quality standards.

Subbasin At A Glance

American Falls Subbasin covers 2,869 square miles (1.8 million acres, 0.75 million hectares) in
southeast |daho. Urban areas within or adjacent to the subbasin are American Falls, Aberdeen,
Blackfoot, Firth, and Shelley. Much of the subbasin lies within the Fort Hall Reservation. Major
land uses include: dryland and irrigated agriculture, and livestock grazing. American Falls
Reservoir is the predominant water body in the subbasin and provides both irrigation water and
electricity. Major subbasin tributaries to the reservoir include Snake River from the reservoir to
Bingham-Bonneville county line, Spring Creek, McTucker Creek, Danielson Creek, Bannock
Creek, and Ross Fork.

Historically, American Falls Subbasin water bodies sustained several beneficial uses (Table ES-
1). All streams supported cold water aquatic life, agriculture and industrial water supply,
aesthetics, and wildlife habitat as well as secondary contact recreation, with the bigger streams
also supporting primary contact recreation. Most sreams also maintained spawning populations
of salmonids. Domestic water supply has been officially declared a designated use in Snake
River and American Falls Reservoir. Current information suggests that some beneficial uses,
such as cold water aguatic life and salmonid spawning, are impaired and are not fully supported
in several water bodies in the subbasins.

There are nineteen water quality assessment units included on the 2010 303(d) list. In addition to
American Falls Reservoir, three sreamsthat flow into the reservoir are on the list — Snake River,
McTucker Creek, and Bannock Creek. The remaining listed water bodies are tributaries of
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Bannock Creek and include Moonshine Creek, Rattlesnake Creek, West Fork Bannock Creek,
and Knox Creek.

Public participation and public comments are included in Appendix |I.

Key Findings

The current list of water quality limited water bodies includes streams from previous lists
including 1996, 1998, 2002 and 2008. Most streams listed prior to 1998 had sediment, nutrients,
or both listed as a pollutant of concern.

Dissolved oxygen was identified as a problem in both American Falls Reservoir and Snake
River, with the river also listed for flow alteration. Bannock Creek was also on the list for
bacteria concerns. For Knox Creek, which was added to the list in 1998, pollutants of concern
were listed as unknown. Key beneficial uses affected by these pollutants are cold water aguatic
life, salmonid spawning, and contact recreation.

Sources of Pollutants

Several sources of pollutants have been identified in American Falls Subbasin. Agriculture has
been positively related to both nutrient and sediment loading. Stormwater runoff is also a source
of both sediments and nutrients. Other likely contributorsto sediment loading in subbasin
streams are livestock practices, stream channels and banks, and roads. Windblown sediment and
shoreline erosion add to sediment loading in American Falls Reservoir. In addition to agriculture
and stormwater, wastewater treatment plants are a source of nutrients in the subbasin. Waterfowl
add to nutrient loading, primarily in the reservoir. Another source of phosphorus in the reservoir
is bottom sediments, which add to overall phosphorus loading through internal recycling. Other
possible contributors of nutrients include livestock grazing, recreation, and failed septic systems.
From a geographical perspective, amaor contributor of both nutrients and sediment to American
Falls Reservoir is an out-of-subbasin tributary, the Portneuf River.

There are thirteen National Pollutant Discharge Elimination System (NPDES) dischargers within
American Falls Subbasin. Four are wastewater treatment plants at Aberdeen, Blackfoot, Firth,
and Shelley. Four additional permitsrelate to fish hatcheries with Crystal Springs holding three
permits and Indian Springs holding one permit. The other five NPDES permits relate to large
confined animal feeding operations — Snake River Cattle Company, Tom Anderson Céttle
Company, Bragg feedlot, Kerry Ward feedlot, and Alan Andersen dairy. Additional NPDES
permits are required for the control of stormwater from construction activities that disturb greater
than one acre.
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Table ES-1. Water body quality limited assessment units in American Falls Subbasin on the 2010 303(d) list addressed by this TMDL
including listed pollutants and beneficial uses.

Beneficial uses?

Cold
water
aquatic | Salmonid | Contact recreation Domestic
Water body Assessment unit(s) Listed pollutants® life spawning | Primary Secondary water supply
American Falls Reservoir | 1D17040206SK001L_OL DO, Nt Chlorophyll- | D p D
Snake River ID17040206SK022_02 DO,Sed D D D P D
McTucker Creek ID17040206SK024_02, 024 _02a | Sed P P
Cause unknown
ID17040206SK001_05; (suspected nutrients), | D E E D
American Falls - Bannock Sed
Creek ID17040206SK002_02, gﬁ‘;f)i;’;ﬁ”ﬁl‘j"t’ﬂems)
Bannock Creek ID170402065K002_04, 002_05 Fecal coliform, Sed D E E D
ID17040206SK002_03 E-coli, Sed
Moonshine Creek ID17040206SK006_02, Sed P P
ID17040206SK010_02,
Rattlesnake Creek 010_02b, 010_03, 010, 04 Sed P P
West Fork Bannock Creek ID17040206SK008_02 Sed P P
Sed
Knox Creek ID17040206SK009_02 Combined p p
ID17040206SK009_03 biota/habitat
bioassessment
Combined
Danielson Creek ID17040204SK000_02a biota/habitat P P
bioassessment
Combined
Little Hole Draw ID17040206SK025_02a biota/habitat P P
bioassessment

'DO=dissolved oxygen, , Nut=nutrients, Sed=sediment,

2D:designated in State Water Quality Standards, P=use not designated so presumed to support use, E=existing use; all water bodies are considered to support agriculture and industrial water
supply, wildlife habitat, and aesthetics; beneficial use information from the Idaho Water Quality Standards and Wastewater Treatment Requirements and Beneficial Use Reconnaissance

Program monitoring
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Load Allocations

Load allocations (quantity of pollutants a stream can assimilate without impairing beneficial uses)
were based on target concentrations chosen such that attainment of the target would result in
meeting beneficial uses:

e Phosphorus s considered the most likely limiting nutrient in American Falls Reservoir. The
target for total phosphorusis set a 0.05 mg/L for tributaries and point sources to the reservoir,
with an interim total phosphorustarget of 0.07 mg/L to be achieved in the short-term and until
the 0.05 mg/L target is reevaluated.

¢ No phosphorus load allocations were placed on the reservoir, but atarget average not to
exceed chlorophyll a concentration for July 1 to August 30 of 0.015 mg/L is set.

e Anaverage concentration not to exceed 60 mg/L of suspended sediment over a 14-day period
was recommended for water bodies in American Falls Subbasin listed for sediment problems,
except for Bannock Creek watershed. For Bannock Creek and tributaries, a surrogate sediment
target of 80% streambank stability was used to develop load allocations and necessary
reductions.

Load allocations were not established for dissolved oxygen or bacteria:

e Datadid not indicate dissolved oxygen was a problem in the Snake River, and it was assumed
that control of nutrients and subsequent reduction in algal densities will lead to attainment of
water quality standards and beneficial uses in the reservoir.

o Datawereinsufficient to conclude contact recreation impairment by bacteria in Bannock
Creek, so0 a plan was recommended to collect necessary data to determine beneficial use
support.

Margins of Safety

TMDLs must also include a margin of safety (MOS) and consider seasonality in the analysis. In
TMDLs for American Falls Subbasin, the choice of conservative targets result in an inherent
margin of safety when estimating load and wasteload allocations. Seasonality was only considered
in the establishment of the chlorophyll a target for the reservoir, which is based on a July and
August average. It is during these months that recreational use is high asis the potential for
growth of aguatic vegetation.

The amount and periodicity of data varied by water body, load allocations were thus based on
available data. Most of the data used to calculate loads were collected since 2000 and generally
reflect drought conditions in southeast 1daho. Discharge Monitoring Reports (DMRs) provided the
basis for estimating wasteloads for NPDES permit holders.

Loading Analysis

A quick overview of both listed and unlisted water bodies, and point sources, for which load and
wasteload allocations were recommended is as follows:

American Falls Reservoir (ID17040206SK001L_OL)— Thiswater body is listed for DO,
nutrients, Chlorophyll-a and sediment (Table ES-1). No data were reviewed to indicate sediment
was impairing beneficial uses in the reservoir, so no TMDL was completed. The reservoir has a
history of algae problems exacerbated by nutrient loading to the reservoir. The primary beneficial
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use affected is cold water aquatic life. Sources of nutrients into the reservoir include: tributaries,
springs, drains, waterfowl; and internal recycling of phosphorus. The target for chlorophyll aisan
average (July and August) concentration not to exceed 0.015 mg/L of chlorophyll a for the
reservoir, with the assumption that attainment of this target will lead to observance of water
quality standards for dissolved oxygen and support of cold water aquatic life beneficial use. A
rudimentary model was employed to examine effects of suggested reductions in phosphorus
loading to the reservoir. The model predictsthat, with recommended phosphorus load reductions
from tributaries and an average target concentration of chlorophyll a at 0.015 mg/L, the DO water
quality standards will be supported except in the highest of water years. This reservoir should be
scheduled for future lake monitoring to determine support of beneficial uses. Interim load
allocations and reductions are detailed in Table ES-2b.

Snake River (1D17040206SK022_02) — River mile 791 to American Falls Res.— This water
quality limited assessment unit is listed for sediment (Table ES-1).

No datawere reviewed that suggest sediment is impairing beneficial uses in this reach; however,
the effect of bedload and water column sediment in average to high water years is unknown. Until
such data are collected, or BURP assessment indicates beneficial support, it is assumed that
sediment is impairing beneficial uses in the reach. Beneficial uses possibly affected are cold water
aguatic life and salmonid spawning. Eroding streambanks, stormwater runoff from the City of
Blackfoot, and agriculture are sources of sediment. Other possible sediment sources are livestock
grazing and instream channel. The load allocations for suspended sediment as measured at the
U.S. Geological Survey (USGS) gages at Ferry Butte near Blackfoot (13069500) and near Shelley
(13060000) are 164,471 tons/year and 118,286 tons/year, respectively (Table ES-2a).

Nutrients do not appear to be impairing beneficial uses in the Snake River, but asthe river
discharges to American Falls Reservoir, aload allocation was established for phosphorus.
Nitrogen is also an important component of nutrient dynamicsin lotic as well as lentic waters;
although load allocations for nitrogen are not established, DEQ recommends maintaining current
levels of nitrogen. Wastewater treatment plants (WWTP) in Blackfoot, Firth, and Shelley, as well
as City of Blackfoot ssormwater runoff, contribute nutrients to the Snake River in this reach. Other
possible nutrient sources include agriculture and livestock. Annual load allocations at USGS gage
sites at Ferry Butte, at Blackfoot (13062500), and near Shelley are 167, 146, and 171 tons of tota
phosphorus. This stream segment should be scheduled for future BURP monitoring to determine
support of beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.
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Table ES-2a. Load and wasteload allocations for phosphorus (TP targets of 0.05 mg/L) and sediment for American Falls Subbasin water
bodies & point sources.

Total phosphorus (tons/year) Suspended sediment (tons/year)
Annual load Annual wasteload Annual load Annual wasteload
Allo- Reduc- Allo- Reduc- Allo- Reduc- Allo- Reduc-
Water body Site cation tion cation tion cation tion cation tion
303(d) listed water bodies
Snake River nr Blacg;(;(;tlUSGS 167 0 164,471 0
at Blacgg;oet USGS 146 0
nr ShZ';ZyeUSGS 171 0 118,286 0
Bannock Creek 2.6 3.9 948 99
Danielson Creek 1.92 0.00 548 0
Hazard Creek (Little Hole Draw) 0.82 3.26 164 0
Moonshine Creek 168 218
Rattlesnake Creek 307 327
West Fork Bannock Creek 55 0
McTucker Creek 6.5 0.0 1,439 0.0
Portneuf River’ Tyhee USGS gage| 22 365
Non 303(d) listed water bodies
Clear Creek 1.07 0.00
Seagull Bay tributary 0.27 0.89
Spring Creek 8.62 0.00
Sunbeam Creek 0.22 0.85 261 153
Cedar spillway 0.49 0.00
Colburn wasteway 0.26 0.00
Crystal springs 2.34 0.00
Nash spill 0.009 0.00
R spill 0.003 0.00
Spring Hollow 0.26 0.48
Sterling wasteway 0.27 0.17
Point sources
Aberdeen WWTP 0.16 0.66 7.3 0.0
Blackfoot WWTP 7.10 0.00 72.5 0.0
Firth WWTP 0.48 0.00 8.0 0.0
Shelley WWTP 1.26 0.00 21.0 0.0
IDFG Springfield Hatchery 1.63 0.00 347 0.0
Sho-Ban Tribes Crystal Spgs Hatchery 0.78 0.00 166 0.0
City of Blackfoot stormwater runoff 0.33 0.00 21.9 68.0

" This gage site is actually at Ferry Butte and Tilden Bridge
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Table ES-2b. Interim Load and wasteload allocations for phosphorus (TP targets of 0.07 mg/L) and sediment for American Falls Subbasin water
bodies & point sources.

Total phosphorus (tons/year) Suspended sediment (tons/year)
Annual load Annual wasteload Annual load Annual wasteload
Allo- Reduc- Allo- Reduc- Allo- Reduc- Allo- Reduc-
W ater body Site cation tion cation tion cation tion cation tion
303 (d) listed water bodies
Snake River nr Blackfoot USGS gage1 167 0 164,471 0
at Blackfoot USGS gage 146 0
nr Shelley USGS gage 171 0 118,286 0
Bannock Creek 3.6 3.0 948 99
Danielson Creek 1.92 0.00 548 0
Hazard Creek (Little Hole Draw) 1.13 2.95 164 0
Moonshine Creek 168 218
Rattlesnake Creek 307 327
West Fork Bannock Creek 55 0
McTucker Creek 6.5 0.0 1,439 0.0
Portneuf River” Tyhee USGS gage 30.5 356
Non 303(d) listed water bodies
Clear Creek 1.07 0.00
Seagull Bay tributary 0.38 0.78
Spring Creek 8.62 0.00
Sunbeam Creek 0.31 0.77 261 153
Cedar spillway 0.49 0.00
Colburn wasteway 0.26 0.00
Crystal springs 2.34 0.00
Nash spill 0.009 0.00
R spill 0.003 0.00
Spring Hollow 0.37 0.38
Sterling wasteway 0.38 0.06
Point sources
Aberdeen WWTP 0.16 0.66 7.3 0.0
Blackfoot WWTP 7.10 0.00 72.5 0.0
Firth WWTP 0.48 0.00 8.0 0.0
Shelley WWTP 1.26 0.00 21.0 0.0
IDFG Springfield Hatchery 1.63 0.00 347 0.0
Sho-Ban Tribes Crystal Spgs Hatchery 0.78 0.00 166 0.0
City of Blackfoot stormwater runoff 0.33 0.00 21.9 68.0

! This gage site is actually at Ferry Butte and Tilden Bridge
2 portneuf River is not on the 303(d) list under American Falls Subbasin, but is on the 303(d) list under its own subbasin
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Bannock Creek —(1D17040206SK002_02, 002_03, 002_04, and 002_05 and

ID17040206SK 001_05Source to American Falls Reservoir— These water quality limited
assessment units are variously listed for bacteriaas E. coli or fecal coliform, sediment, and
cause unknown (nutrients suspected) (Table ES-1). Data were incomplete to confirm violations
of water quality standards for E. coli; therefore, no TMDL was written for bacteria. It was
recommended that DEQ and Shoshone-Bannock Tribes cooperate in a sampling effort to
confirm bacteria standards violations. No data were reviewed as to support of beneficial usesin
thiswater quality limited assessment unit of Bannock Creek.

The beneficial use most likely affected is cold water aguatic life. Load allocations were
established for both nutrients and sediment. Land management activities (e.g., agriculture and
livestock grazing) are major sources of nutrients into mainstem Bannock Creek. Nutrient load
allocation is 2.6 tong/year for total phosphorus. Possible sources of sediment include
agriculture, livestock grazing, and roads. Additional sediment sources may include the
instream channel and streambanks. The Generalized Watershed L oading Functions (GWLF)
model was used to establish a sediment load for Bannock Creek in comparison to streambank
stability and water column sediment data from West Fork Bannock Creek, which served asa
reference for Bannock Creek watershed streams. The annual load allocation for sediment is
948 tons (Table ES-2a). This stream assessment unit should be scheduled for future BURP
monitoring to determine support of beneficial uses. Interim load allocations and reductions are
detailed in Table ES-2b.

M oonshine Creek — (1D17040206SK006_02. This tributary to Bannock Creek is listed on the
303(d) list for sediment (Table ES-1). No data were reviewed as to support of beneficial uses
in Moonshine Creek. The beneficial use most likely affected is cold water aguatic life. Possible
sources of sediment include agriculture, livestock grazing, and roads. Additional sediment
sources may include the instream channel and streambanks. The GWLF model was used to
establish a sediment load for Moonshine Creek in comparison to sreambank stability and
water column sediment data from West Fork Bannock Creek, which served as a reference for
Bannock Creek watershed streams. The annual load allocation for sediment is 168 tons (Table
ES-2a). This stream should be scheduled for future BURP monitoring to determine support of
beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.

Rattlesnake Creek — (1D17040206SK010_02, 010 _02b, 010_03, 010_04) Thistributary to
Bannock Creek is listed on the 303(d) list for sediment (Table ES-1). Assessment of BURP
dataindicates the stream is not supporting its beneficial uses. The primary beneficial use
affected is cold water aquatic life. Possible sources of sediment include agriculture, livestock
grazing, and roads. Additional sediment sources may include the instream channel and
streambanks. The GWLF model was used to establish a sediment load for Rattlesnake Creek in
comparison to streambank stability and water column sediment data from West Fork Bannock
Creek, which served as areference for Bannock Creek watershed streams. The annual load
allocation for sediment is 307 tons (Table ES-2a). Interim load allocations and reductions are
detailed in Table ES-2b.

West Fork Bannock Creek — Thistributary to Bannock Creek was listed on previous 303(d)
lists for sediment (Table ES-1). No data were reviewed as to support of beneficial uses in West
Fork. Thistributary presently displays significant water quality and habitat improvement.
These improvements are directly related to the management measures (fencing of riparian
corridor) that have been implemented in the subwatershed. This improvement in water and
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habitat quality is deemed significant enough to consider West Fork aviable target in the
GWLF model for gaging the level of improvement necessary in other 303(d) listed water
bodies within Bannock Creek watershed. The annual load allocation for sediment is 55 tons
(Table ES-2a). This stream should be scheduled for future BURP monitoring to determine
support of beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.

Knox Creek — (1D17040206SK009 02 and 009 _03) This tributary to Bannock Creek is listed
on the 303(d) list for sediment on the 2™ order reach and combined biota/habitat bioassessment
on the third order reach. (Table ES-1). Assessment of BURP data indicates the stream is not
supporting its beneficial uses. The primary beneficial use affected is cold water aguatic life.
Possible pollutant sources are agriculture and livestock grazing. Additional sediment sources
may include the instream channel, streambanks, and roads. No data were available to indicate
nutrients are affecting beneficial uses, although the overall nutrient load allocation for Bannock
Creek would encompass Knox Creek. An individual load allocation for sediment was not made
for Knox Creek, but is part of the overall sediment load allocation for Bannock Creek More
data are needed to determine what is causing impairment of beneficial usesin Knox Creek.
Interim load allocations and reductions are detailed in Table ES-2b.

McTucker Creek — (1D17040206SK024 02 and 024 02a). This stream is listed on the 303(d)
list for sediment (Table ES-1). Assessment of BURP data indicates the stream is not supporting
its beneficial uses. Beneficial uses affected are cold water aguatic life and salmonid spawning.
Possible sources of sediment are historic activities, livestock grazing, instream channel, and
streambanks. The annual load allocation for sediment is 1,439 tons (Table ES-2a). Asthis
stream contributes to nutrients in American Falls Reservoir, aload allocation is recommended
for total phosphorus a 6.5 tons/year. Interim load allocations and reductions are detailed in
Table ES-2b.

Danielson Creek — (1D17040206SK000_02a). This stream is listed on the 303(d) list for
combined biota/habitat bioassessment (Table ES-1). Assessment of BURP data indicates the
stream is not supporting its beneficial uses. The primary beneficial uses affected are cold water
aquatic life and salmonid spawning. It is unknown what is causing impairment of beneficial
uses in Danielson Creek so load allocations are recommended for both nutrients and sediment.
In addition, Danielson Creek is a source of nutrients into American Falls Reservoir. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the instream channel and streambanks. Total phosphorus load allocation is 1.92
tons/year (Table ES-2a). The annual load allocation for sediment is 548 tons. Interim load
allocations and reductions are detailed in Table ES-2b.

Hazard Creek/Little Hole Draw — (ID17040206SK 025 _02a) This stream is on the 303(d) list
for combined biota/habitat assessments, but assessment of BURP data indicates the stream is
not supporting its beneficial uses. The primary beneficial use affected is cold water aguatic
life.. It isunknown what is causing impairment of beneficial uses in Hazard Creek/Little Hole
Draw so load allocations are recommended for both nutrients and sediment. In addition,
Hazard Creek/Little Hole Draw is a source of nutrients into American Falls Reservoir. While
Aberdeen WWTP contributes nutrients and some sediment to the creek, other possible
pollutant sources are agriculture, livestock grazing, and urban activities. Additional sediment
sources may include the instream channel and streambanks. Total phosphorus load alocation is
0.82 tong/year (Table ES-2a). The annual load allocation for sediment is 164 tons. Interim load
allocations and reductions are detailed in Table ES-2h.
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Sunbeam Creek — This stream is not on the 303(d) list, but assessment of BURP data
indicates the stream is not supporting its beneficial uses. The primary beneficial use affected is
cold water aquatic life. It isunknown what is causing impairment of beneficial usesin
Sunbeam Creek so load allocations are recommended for both nutrients and sediment. In
addition, Sunbeam Creek is a source of nutrients into American Falls Reservoir. Possible
pollutant sources are agriculture and livestock grazing. Additional sediment sources may
include the instream channel and streambanks. Total phosphorus load allocation is 0.22
tons/year (Table ES-2a). The annual load allocation for sediment is 261 tons. Interim load
allocations and reductions are detailed in Table ES-2b.

Clear Creek — This stream is not on the 303(d) list, but does contribute to nutrient loads in
American Falls Reservoir. Total phosphorus load dlocation is 1.07 tons/year (Table ES-2a).
This stream should be scheduled for future BURP monitoring to determine support of
beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.

Seagull Bay tributary — This stream is not on the 303(d) list, but does contribute to nutrient
loads in American Falls Reservoir. Total phosphorus load allocation is 0.27 tons/year (Table
ES-2a). This stream should be scheduled for future BURP monitoring to determine support of
beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.

Spring Creek — This stream is not on the 303(d) list, but does contribute to nutrient loads in
American Falls Reservoir. Total phosphorus load dlocation is 8.62 tons/year (Table ES-2a).
This stream should be scheduled for future BURP monitoring to determine support of
beneficial uses. Interim load allocations and reductions are detailed in Table ES-2b.

Cedar spillway — This agricultural return drain is not on the 303(d) list, but does contribute to
nutrient loads in American Falls Reservoir. Total phosphorus load allocation is 0.49 tons/year
(Table ES-2a). Interim load allocations and reductions are detailed in Table ES-2b.

Colburn wasteway — This agricultural return drain is not on the 303(d) list, but does
contribute to nutrient loads in American Falls Reservoir. Total phosphorus load allocation is
0.26 tongyear (Table ES-24d). Interim load allocations and reductions are detailed in Table ES-
2b.

Crystal springs— Thiswater body is not on the 303(d) list, but does contribute to nutrient
loads in American Falls Reservoir. Total phosphorus load allocation is 2.38 tons/year (Table
ES-24d). Interim load allocations and reductions are detailed in Table ES-2b.

Nash spill — This agricultural return drain is not on the 303(d) list, but does contribute to
nutrient loads in American Falls Reservoir. Total phosphorus load allocation is 0.009 tons/year
(Table ES-2a). Interim load allocations and reductions are detailed in Table ES-2b.

R spill — This agricultural return drain is not on the 303(d) list, but does contribute to nutrient
loads in American Falls Reservoir. Total phosphorus load allocation is 0.003 tons/year (Table
ES-24d). Interim load allocations and reductions are detailed in Table ES-2b.

Spring Hollow — This water body is not on the 303(d) list, but does contribute to nutrient loads
in American Falls Reservoir. Total phosphorus load allocation is 0.26 tons/year (Table ES-2a).
Interim load allocations and reductions are detailed in Table ES-2b.
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Sterling wasteway — This agricultural return drain is not on the 303(d) list, but does contribute
to nutrient loads in American Falls Reservoir. Tota phosphorus load allocation is 0.27
tons/year (Table ES-2a). Interim load allocations and reductions are detailed in Table ES-2b.

Portneuf River — This stream ison the 303(d) list and a TMDL has already been approved for
the Portneuf River Subbasin. The river contributes to nutrient loads in American Falls
Reservoir. The total phosphorus load allocation is 22 tons/year (Table ES-2a). Interim load
allocations and reductions are detailed in Table ES-2h.

Aberdeen wastewater treatment plant — This point source contributes nutrients and some
sediment to Hazard Creek/Little Hole Draw, and ultimately to American Falls Reservoir. The
total phosphorus load allocation is 0.160 tons/year (Table ES-2a). The annual wasteload
allocation for sediment is 7.3 tons. The total phosphorus load allocation requires a reduction of
current estimated wasteloads, while the sediment wasteload allocation does not. Interim
wasteload allocations and reductions are detailed in Table ES-2b.

Blackfoot wastewater treatment plant — This point source contributes nutrients and some
sediment to the Snake River, and ultimately to American Falls Reservoir. The total phosphorus
load allocation is 7.103 tons/year (Table ES-2a). The annual wasteload allocation for sediment
is 72.5 tons. Neither phosphorus nor sediment wasteload allocations require a reduction of
current estimated wasteloads. Interim wasteload allocations and reductions are detailed in
Table ES-2b.

Firth wastewater treatment plant — This point source contributes nutrients and some
sediment to the Snake River, and ultimately to American Falls Reservoir. The total phosphorus
load allocation is 0.487 tons/year (Table ES-2a). The annual wasteload allocation for sediment
is 8.0 tons. Neither phosphorus nor sediment wasteload allocations require a reduction of
current estimated wasteloads. Interim wasteload allocations and reductions are detailed in
Table ES-2b.

Shelley wastewater treatment plant — This point source contributes nutrients and some
sediment to the Snake River, and ultimately to American Falls Reservoir. The total phosphorus
load allocation is 1.267 tons/year (Table ES-2a). The annual wasteload allocation for sediment
is 21.0 tons. Neither phosphorus nor sediment wasteload allocations require a reduction of
current estimated wasteloads. Interim wasteload allocations and reductions are detailed in
Table ES-2b.

Crystal Springs conservation hatchery complex — This point source consists of IDFG
Springfield Hatchery and the Sho-Ban Tribes Crystal Springs Hatchery and contributes
nutrients and sediment that reach American Falls Reservoir. The total phosphorus load
allocation is 1.63 tons/year for IDFG and 0.78 tons/year for the Sho-Ban Hatchery (Table ES-
2d). The annual wasteload alocation for sediment is 347 tons/year for IDFG and 166 tons/year
for the Sho-Ban hatchery. Neither phosphorus nor sediment wasteload allocations require a
reduction of current estimated wasteloads. Interim wasteload allocations and reductions are
detailed in Table ES-2b.

City of Blackfoot stormwater runoff — This point source contributes nutrients and sediment
to the Snake River, and ultimately to American Falls Reservoir. The total phosphorus load
allocation is 0.33 tons/year (Table ES-2a). The annual wasteload allocation for sediment is
21.9 tons. Phosphorus wasteload allocation does not require a reduction of current estimated
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wasteloads while the sediment wasteload allocation does. Interim wasteload allocations and
reductions are detailed in Table ES-2b.
Water bodies Recommended for Delisting

Information used to prepare this document justifies the delisting of pollutants for several water
bodies in the subbasin. None of the data reviewed suggested sediment was adversely affecting
beneficial usesin American Falls Reservoir. Monitoring of dissolved oxygen in the Snake
River showed no violations of water quality standards. Levels of nutrients observed in the
Snake River were low compared to target concentrations used to establish load allocations.
Thus, it is recommended that for future 303(d) lists, American Falls Reservoir be delisted for
sediment, nutrients and dissolved oxygen as load reductions from tributaries and meeting
chlorophyll — atargetsis expected to achieve water quality standards and beneficial uses.
Possible Additions to 303(d) List

Data examined during preparation of the TMDL imply possible impairment of beneficial uses
due to pollutants additional to those on the 303(d) list. Violations of water quality standards for
temperature in the Snake River were documented. Continuous temperature sampling should be
undertaken and analyzed to see if temperature exceedances are more that 10% of the time.
Data Gaps

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

e natural background levels of nutrients and sediment

e nutrient and sediment data from average and above average water years

e refinement of nutrient levels necessary to support beneficial uses

e contribution of springs to reservoir nutrient loads

e bathymetric data from American Falls Reservoir

e better estimates of internal phosphorus loading in American Falls Reservoir

e increased sampling of the reservoir to include more sites over alonger period (e.g., April
through September)

¢ sediment bedload data from average to above average water years in subbasin streams,
especially the Snake River

e complete survey of streambank stability in Bannock Creek watershed streams

e additional water quality information from tributaries on the Fort Hall Reservation
e regular stream flow information throughout the year for tributaries

e bacteria sampling in Bannock Creek
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e ambient monitoring above and below wastewater treatment plant effluent discharges
identification of pollutant sources in the subbasin

Implementation Strategies

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

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

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

Interim Targets and Load Allocations in a Phased TMDL Approach

Phased TMDLSs are appropriate for situations in which the state expects, because of data gaps,
to revise the TMDL, including the loading capacity and allocation scheme, as additional
information is collected. A prime example of when a phased TMDL is appropriateisa TMDL
for phosphorous in a lake watershed where there are uncertain loadings from the major land
uses and limited knowledge of the in-lake processes. Even where there is little data
uncertainty, TMDLs may contain provisions for adaptive implementation using flexible load
allocation/wasteload allocation schemes.

The ldaho Water Quality Act, Idaho Code § 39-3611(7), requires DEQ to review and
reevaluate each TMDL, including the water quality criteria used, instream targets, pollution
allocations, and the underlying assumptions and analysis, at intervals no greater than five
years.

With respect to the AF TMDL, DEQ acknowledges uncertainties and data gaps regarding the
model used in connection with setting tributary targets and load allocations. Uncertainty
regarding loading and a limited knowledge of in-reservoir processes required the use of certain
assumptions and estimates in the model, which in turn affect the certainty of the load
reductions necessary to meet water quality standards. More data and more sophisticated or
detailed analytical techniques may increase DEQ's ability to predict water quality conditions
and set load allocations that will achieve water qudlity standards. Since the development of the
original TMDL, DEQ has already begun the process of collecting additional data and
information regarding water quality in the AF reservoir and the significant tributaries. Given
these circumstances and the applicable Idaho law, DEQ intends to reevaluate, and as
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appropriate revise, the targets and load allocations set forth in this TMDL within 5 years of its
issuance.

Within the next 5 years additional data will be gathered that measures AF Reservoir water
guality conditions, tracks progress in attaining TMDL objectives, and fills data gaps. DEQ
shall form a Technical Advisory Committee to develop awork plan for additional monitoring
and analysis. The work plan will be reviewed/revised on an annual basis. The work plan may
include more refined modeling and DEQ expects at a minimum the work plan will include the
measurement of water column total phosphorus, chlorophyll a, and dissolved oxygen within
each segment addressed by the TMDL during time frames that represent high, low and average
flow conditions, if possible. The work plan will also establish a timetable for revision of the
TMDL, as appropriate, within the 5 year time period required by Idaho Code 39-3611(7).

Until the TMDL isreevaluated, and while the additional datais being gathered, DEQ believes
an interim water quality target of 0.07 mg/| total phosphorus for the tributaries is appropriate.
Load allocations based on thistarget are set out below. DEQ has selected this interim water
quality target of 0.07 mg/| total phosphorus based upon data comparing median chlorophyll a
concentration with median total phosphorous concentration data for lakes and reservoirs in the
Pacific Northwest. See Snake River - Hells Canyon TMDL, Figure 3.2.13.b. This data suggests
that, for the water bodies evaluated, total phosphorous concentrations of 0.07 mg/I correlate
with chlorophyll a concentrations of 13 ug/l or less. Please note that where current loads are
lower than the target, the load allocations are set a the current loads.

Adaptive Implementation

As noted, TMDLs may use an iterative implementation approach that makes progress toward
achieving water quality goals while using any new data and information to reduce uncertainty
and adjust implementation activities. Clarification at page 3-4. |mplementation can also be
staged.

The Idaho Water Quality Act provides that TMDLs should be implemented through pollution
control strategies, which are defined as cost-effective actions in TMDL implementation plans
to control the discharge of pollutants that can reasonably be taken to improve the water quality
within the physical, operational, economic and other constraints that affect individual
enterprises and communities. Idaho Code 8§ 39-3602 (5); 39-3611(4).

DEQ intends to facilitate development of an Implementation Plan for the AF TMDL within 18
months of the TMDL's approval by EPA. The Implementation Plan will take into account the
fact that long-term targets and allocations will be reevaluated within five years, and that
interim water quality goals have been set. In the case of sources on the Portneuf River, load
alocations, wasteload allocations and implementation will be controlled by the Portneuf River
TMDL and an implementation plan developed by DEQ and other designated agenciesin
consultation with the WAG for that tributary.

The Implementation Plan should consider the following principles:
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1. Attainable water quality goals should reflect control strategies that are feasible on a broad,
watershed basis. Highest cost management practices should not be the basis for water quality
planning. For example, it is not reasonable to expect sources to achieve zero discharge, or to
expect all of irrigated agriculture to convert to sprinkler irrigation, or to expect all point
sources to retrofit with the most expensive pollution control technology available.

2. After completing an implementation plan, site-specific analyses must be performed to
determine the most appropriate and effective control strategies for particular locations and land
use actives. The time required for ground-level planning and project approval process varies
widely depending upon then nature of the land and related hydrology, the land use, the parties
involved, the type of treatment selected, and other factors.

3. Construction and implementation of management practices follows project approval. As
with the planning and approval process, the time required to complete a project and realize
water quality improvements varies from more immediate, as with introduction of rotational
grazing as a management practice, to longer term, as with stream bank re-vegetation and
created wetlands (6-7 years may be necessary to establish vegetation that will produce
adequate results).

4. In addition to the time required to achieve effective reductions, the time required for the
river and reservoirsto fully respond to the improvement in inflowing water quality and process
the existing pollutant loads already in place within the system must also be recognized.

5. Data collection will continue throughout the implementation process to determine progress
and improve understanding of the AF TMDL system. Asthis TMDL is a phased process, it is
projected that the goals and objectives of this TMDL will be revisited periodically to evaluate
new information and assure that the goals and milestones are consistent with the overall goal of
meeting water quality standards in the AF TMDL reach.

6. The load allocation mechanism established and implemented through tributary TMDLSs
should allow attainment of water quality targets through (to the extent possible) fair and
equitable distribution of the identified pollutant loads, and result in productive implementation
without causing undue hardship on any single pollutant source.

7. The adaptive implementation process will address the use of water quality trading.

Implementation of the American Falls TMDL and the Portneuf TMDL

The Portneuf TMDL is designed to be implemented in phases. According to the February 2001
Supplement to Final TMDL Plan for the Portneuf River, phase | of implementation consists of
the collection and analysis of additional water quality data and the implementation of short
term control measures. Based on the additional water quality data and the evaluation of control
measures and progress towards water quality goals, new load and waste load allocations are
intended to be submitted to EPA. Final Supplement a page 4. The allocation of pollutant loads
for the Portneuf will be refined taking into account several principles: 1. Future growth; 2.
Seasonal or climatic variations; 3 Temporal aspects; 4. Antibacksliding requirements; 5.
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Antidegradation requirements; 6. Margin of safety; 7. Allocation refinement; and 8. Principles
of fairness.

With the cooperation of Portneuf River stakeholders, DEQ has collected additional data
regarding Portneuf River water quality. DEQ has begun to meet with the Portneuf River WAG
to refine allocations and appropriate pollution control strategies. DEQ intends to evaluate the
Portneuf TMDL as a Phased TMDL and will continue to follow the staged approach for
implementation of the Portneuf TMDL. I mplementation of the Portneuf TMDL will function
as the means of implementing the AF TMDL for the sources on the Portneuf River. The AF
TMDL will not set load or waste load alocations for sources on the Portneuf River. Those load
and waste load allocations will be set in the Portneuf TMDL.

Interim Target vs. Final Target

As stated the American Falls TMDL will institute an interim total phosphorus concentration of
0.07 mg/L, while preserving the final target of 0.05 mg/L. It is noted, however, that while the
interim target is ingtituted the attainment of long-term water quality is the ultimate goal.
During this time DEQ will conduct additional water quality monitoring along with more in-
depth analyses to assess whether the interim target total phosphorus concentration is effective
in meeting these goals. The goal of the American Falls TMDL isto improve water quality in
the reservoir and impaired tributaries while maintaining water quality in the remaining water
bodies in the subbasin; therefore the development of any implementation plans will be
designed in consideration of the final target.
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1. Subbasin Assessment — Watershed
Characterization

The federal Clean Water Act (CWA) requiresthat states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. States and tribes, pursuant to
Section 303 of the CWA, are to adopt water quality standards necessary to protect fish,
shellfish, and wildlife while providing for recreation in and on the waters whenever possible.
Section 303(d) of the CWA establishes requirements for states and tribes to identify and
prioritize water bodies that are water quality limited (i.e., water bodies not meeting water
quality standards). States and tribes must periodically publish a priority list of impaired waters,
every four years. For waters identified on this list, states and tribes must develop atotd
maximum daily load (TMDL) for the pollutants, set a alevel to achieve water quality
standards. This document addresses water bodies in American Falls Subbasin that have been
placed on the 1998 “303(d) list”, subsequent “303 (d) lists’ and carried forward to the 2010
Integrated Report in Category 5 “303 (d) list.”

The overall purpose of this subbasin assessment and TMDL isto characterize and document
pollutant loads within American Falls Subbasin and develop load reductions to attain water
guality standards and beneficial uses. The first portion of this document, the subbasin
assessment, is partitioned into four major sections. watershed characterization, water quality
concerns and status, pollutant source inventory, and a summary of past and present pollution
control efforts (Chapters 1 — 4, respectively). Thisinformation is then used to develop a TMDL
for each pollutant of concern for the American Falls Subbasin (Chapter 5).

1.1. Introduction

In 1972, Congress passed the Federal Water Pollution Control Act, more commonly called the
Clean Water Act (CWA). The goal of this act was to “restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters’ (Water Pollution Control Federation
1987). The act and the programs it has generated have changed over the years as experience
and perceptions of water quality have changed. The CWA has been amended 15 times, most
significantly in 1977, 1981, and 1987. One of the goals of the 1977 amendment was protecting
and managing waters to ensure “swimmable and fishable” conditions. This goal, along with a
1972 goal to restore and maintain chemical, physical, and biological integrity, relates water
quality with more than just chemistry.

1.1.1. Background

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

Section 303 of the CWA requires DEQ to adopt, with EPA approval, water quality standards
and to review those standards every three years. Additionally, DEQ must monitor watersto
identify those not meeting water quality standards. For those waters not meeting standards,
DEQ must establish TMDLs for each pollutant impairing the waters. Further, the agency must
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set appropriate controls to restore water quality and allow the water bodies to meet their
designated uses. These requirements result in alist of impaired waters, called the 303(d) list.
Thislist describes water bodies not meeting water quality standards. Waters identified on this
list require further analysis. A subbasin assessment and TMDL provide a summary of the water
quality status and allowable TMDL for water bodies on the 303(d) list. American Falls
Subbasin Total Maximum Daily Load Plan: Subbasin Assessment and Loading Analysis
provides this summary for the currently listed watersin American Falls Subbasin.

The subbasin assessment section of this report (Chapters 1 — 4) includes an evaluation and
summary of current water quality status, pollutant sources, and control actions for impaired
water bodies in American Falls Subbasin to date. While this assessment is not a requirement of
the TMDL, DEQ performs the assessment to ensure impairment listings are timely and
accurate. The TMDL isa plan to improve water quality by limiting pollutant loads.
Specifically, aTMDL is an estimation of the maximum pollutant amount that can be present in
awater body while still allowing that water body to meet water quality standards (Water
quality planning and management, 40 CFR 130). Consequently, a TMDL iswater body- and
pollutant-specific. The TMDL also includes individual pollutant allocations among various
sources discharging the pollutant. EPA considers certain unnatural conditions, such as flow
alteration, lack of flow, or habitat alteration, as “pollution” aslong as they are not the result of
the discharge of a specific pollutant (e.g., sediment, nutrients). TMDLs are required for water
bodies that are impaired by pollution, but not specific pollutants. In common usage, a TMDL
also refersto the written document containing the statement of loads and supporting analyses,
often incorporating TMDLSs for several water bodies and/or pollutants within a given
watershed.

1.1.2. Idaho’s Role

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

The state may assign or designate beneficial uses for particular 1daho water bodies to support.
These beneficial uses are identified in Idaho water quality standards and include the following:

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

e Contact recreation — primary (swimming), secondary (boating)

o Water supply — domestic, agricultural, industrial

e Wildlife habitat, aesthetics

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

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



American Falls Subbasin Assessment and TMDL e May 2012

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

e Determine the degree of achievement of biological integrity.

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

e When water bodies are not attaining water quality standards, determine the causes and
extent of the impairment.

While the Shoshone-Bannock Tribes can establish specific water quality standards for water
bodies (e.g., portions of Bannock Creek and its tributaries) within the Fort Hall Reservation,
they have not gone through the formal process to do so at thistime. For the purposes of the
American Falls Subbasin TMDLs, existing State of 1daho water quality standards will be used
asthe basis for water quality targets for Bannock Creek and its tributaries.

1.2. Physical and Biological Characteristics

Among the physical and biological characteristics of the subbasin are geography and climate,
both of which are described in the following—along with other characteristics.

1.2.1. Geography

American Falls Subbasin covers 2,869 square miles (1.8 million acres, 0.75 million hectares)
in southeast Idaho (Figure 1-1). The main feature is American Falls Reservoir, with American
Falls Dam marking the downstream boundary of this subbasin. The subbasin also includes the
Snake River from the reservoir to Bingham-Bonneville county line, the upstream boundary of
the subbasin. Other significant tributaries within the subbasin include Spring Creek, McTucker
Creek, Danielson Creek, Bannock Creek, and Ross Fork. While Blackfoot and Portneuf rivers
are also tributaries to the Snake River and American Falls Reservoir, respectively, these water
bodies lay within their own subbasins.

Although the Snake River Plain is the dominant geographic feature in the subbasin, higher
elevations occur in Ross Fork and Bannock Creek watersheds. South Putnam Mountain rises to
8,950 ft above mean sealevel (NOTE: all elevations will be above mean sea level) in Ross
Fork watershed, and Deep Creek Peak in Bannock Creek watershed reaches an elevation of
8,747 ft. The lowest elevation in the subbasin is about 4,250 ft a the base of American Falls
Dam.
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1.2.2. Climate

Much of the subbasin’s semi-arid climate is the result of the Cascade and Sierra mountains to
the west and the Bitterroot and Rocky Mountains to the north, which effectively block Pacific
moisture (Idaho Power Company Web site). The temperature moisture regimes are frigid and
mesic/aridic (EPA et a. 2000). Data from four weather stations (near American Falls,
Aberdeen, Arbon, and Blackfoot) indicate average annual temperature is about 7.7 °C (46 °F;
Table 1-1). Highest temperatures occurred in July and August, and highest precipitation at
these stations was in May, with lowest precipitation occurring during summer months. Annual
precipitation ranged from 22.3 cm (8.8 in) at Aberdeen to 40.7 cm (16.0 in) at Arbon. On an
annual basis, the percentage of sunshine at Pocatello averages 64%. Loca agriculture is
dependent on snowmelt in April and May, summer thunderstorms, and ground water irrigation
for ensuring adequate moisture for raising crops.

1.2.3. Subbasin Characteristics

American Falls Subbasin straddles two ecoregions. More than three-fourths of the subbasin is
in the Snake River Plain Ecoregion (Table 1-2), which is part of the xeric intermontane west
(EPA et a. 2000). Most of the subbasin is unglaciated containing nearly level river terraces,
floodplains, and lake plains (EPA et al. 2000). Geology consists of quarternary mixed

alluvium, lake deposits (from the ancient Bonneville flood), and basalt bedrock, common to the
eastern Snake River plain. Subbasin soils are mollisols, entisols, and aridisols. Potential natural
vegetation is mostly sagebrush and saltbush-greasewood. In riparian areas, potential natural
vegetation includes sedges, perennial grasses, willows, and cottonwood.

The southern part of the subbasin, including most of Bannock Creek watershed isin the
Northern Basin and Range Ecoregion (Table 1-2). Plains and mountains typify this ecoregion,
and livestock grazing occurs throughout the watershed. Potential natural vegetation includes
sagebrush, saltbush, and greasewood. Aspen, lodgepole pine, and douglas-fir are supported in
alluvial fans and along drainages.

Potential native vegetation along the Snake River above the reservoir is typical of wet or semi-
wet meadow complexes consisting of sedges, rushes, shrubby cinquefoil, willows, dogwood,
and black cottonwood (USDA 1986 cited in Sampson et a. 2001). Sampson et al. (2001)
observed Reed’ s canary grass, cottonwood, willows, Russian olive, red osier dogwood,
snowberry, golden currant, hawthorn, and skunkbrush sumac in their study of the Snake River
above the reservoir.

The natural vegetation of Bannock Creek watershed typically consists of a shrub overstory
with an understory of perennial grasses and forbs. Basin big sagebrush may be on sites having
deep soils or accumulations of surface sand (Shumar and Anderson 1986). Other common
shrubs include gray rabbitbrush, winterfat, spiny hopsage, prickly phlox, broom snakeweed,
and horse-brush. Utah juniper, threetip sagebrush, and/or black sagebrush often dominate
peripheral communities on slopes of buttes, aluvial fans, and foothills of adjacent mountains.
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Table 1-1. Climatological data from sites in and near American Falls Subbasin.

tonth
Site Periodofrecord] Jan | Feb [ Mar [ Apr | way [ Jun [ Jul | Aug | Sep | O Moy | Dec Annual
Mean monthly temperature (°C)
American Falls 1 5w 1848-2003 40 -1.3 3.1 8.1 128 17.2 216 208 15.8 94 24 27 8.6
Aberdeen Experiment Station 1914-2003 -6.1 230 1.7 6.9 118 16.1 204 19.3 13.9 79 049 44 71
Arbon 2 MY 1862-2002 -54 -30 15 6.3 11.1 15.5 14.9 194 14.2 8.1 0.9 48 7.0
Blackfoot 2 SSWW 1648-2003 49 21 26 77 126 16.9 209 200 15.1 87 15 42 79
Average total precipitation (centimeters)
American Falls 1 5wy 1848-2003 27 2.1 27 28 37 24 1.3 15 18 21 27 25 282
Aberdeen Experiment Station 1914-2002 18 16 18 2.1 28 23 1.2 1.2 1.7 20 18 19 223
Arbon 2 MY 1962-2002 4.1 36 38 37 44 35 24 23 24 27 38 42 40.7
Blackfoot 2 S5V 1648-2002 23 2.0 23 24 32 26 1.2 12 1.7 18 23 23 253
Average total snowfall (centimeters
American Falls 1 5wy 1848-2003 231 119 79 33 1.0 0.0 0.0 0.0 0.0 33 6.9 17.8 754
Aberdeen Experiment Station 1614-2002 16.3 94 5.1 36 0.3 0.0 0.0 0.0 0.0 13 4.1 12.2 52.1
Arbon 2 MY 1962-2002 343 254 13.0 43 0.8 0.0 00 0.0 0.3 18 16.5 328 1288
Blackfoot 2 53wV 1848-2002 17.0 104 5.8 23 0.0 0.0 0.0 0.0 0.0 18 6.1 16.3 597
Mean percent of possible sunshine
Pocatello | NAT a0 | 53 [ e1 6 | o7 | 715 | s | 81 | s | 7 46 | 40 | o4

"NA=not available

Table 1-2. Characteristics of ecoregions in American Falls Subbasin (modified from Mart et al. 1997 and Omernik and Gallant 1986).

Percentage of

Ecoregion surface area Land surface form Potential natural vegetation Land use Soils
. Tableland with moderate to Sagebrush steppe (sagebrush, | Desert shrubland - -
Snake River ; L VIR ) Aridisols, aridic
o 76 high relief; plains with hills or wheatgrass, saltbush, and grazed; some .
Basin/High Desert X b . mollisols
low mountains greasewood) irrigated agriculture
Northern Basin & Plains W'th_ low to h'gh Great Basin sagebrush, Desert shrubland, -
24 mountains; open high Aridisols

Range

mountains

saltbush, and greasewood

grazed
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The most common native grasses in Bannock Creek watershed include thick-spiked
wheatgrass, bottlebrush squirreltail, Indian ricegrass, needle-and-thread grass, and Nevada
bluegrass. Patches of creeping wildrye and western wheatgrass are locally abundant.
Bluebunch wheatgrass is rare at lower elevations, but common along the eastern side of the
drainage. It is often the dominant grass on alluvial fans and slopes of buttes and foothills.
There are no known threatened or endangered (T&E) aquatic plant species within Bannock
Creek watershed (INL Environmental Surveillance, Education and Research Program Web
site).

Soil slope is lowest along the Snake River and increases with distance from theriver. Slope is
less than about 4%, generally in areas adjacent to the reservoir and river (Figure 1-2). Areas of
slope greater than 26% occur in the headwaters of Bannock Creek and Ross Fork, and in the
northern part of the basin. The soil type and steep dopes cause soil erosion to be a significant
problem in Bannock Creek watershed. The most highly erodible soils are found in Bannock
Creek and Ross Fork watersheds and in a large part of the lava area in the northern part of the
subbasin (Figure 1-3). Areas with lowest s0il erodibility potential are located along the Snake
River and western edge of the subbasin.

Snake River Plain Ecoregion streams generally have higher primary productivity than streams
with forest canopy overstory (EPA et al. 2000). Natura fish assemblages include both
mesothermal (intermediate [6-22° C] temperature favoring) species such as minnows and
suckers as well as stenothermal (tolerant of a narrow range of temperatures) salmonid and
sculpin species.

The historic fish community in the subbasin consisted of suckers, chubs, daces, salmonids, and
sculpins. Y ellowstone cutthroat trout and mountain whitefish were the only native salmonids
found in the subbasin. Introduced salmonids include rainbow trout, brook trout, and brown
trout. Other introduced species are common carp, bullhead, smallmouth bass, black crappie,
and yellow perch. Sampson et al. (2001) listed rainbow trout, cutthroat trout, rainbow x
cutthroat trout hybrids, sculpins, suckers, yellow perch, and smallmouth bass as present in the
Snake River above the reservoir. Other species, which have been reported in the reservoir,
include kokanee, white crappie, black crappie, largemouth bass, black bullhead, brown
bullhead, yellow perch, Utah chub, speckled dace, and fathead minnow (Johnson et a. 1977,
Heimer 1989).

U. S. Geological Survey (USGS) characterized fish assemblages in the upper Snake River
Basin as part of their National Water Quality Assessment (NAWQA) Program (Maret 1997).
Two sites were within American Falls Subbasin — Snake River near Blackfoot and Spring
Creek near Fort Hall. Species common to both sites included Utah sucker, mottled sculpin,
mountain whitefish, and rainbow trout. Common carp, longnose dace, and redside shiner were
found only in the Snake River. The only species collected in Spring Creek and not in the Snake
River was cutthroat trout. Further work by USGS in 2002 captured bluehead sucker, Utah
sucker, mottled sculpin, Paiute sculpin, common carp, fathead minnow, longnose dace, redside
shiner, speckled dace, brown trout, cutthroat trout, mountain whitefish, and rainbow trout
during electrofishing sessions on the Snake River at Shelley (Maret and Oat 2003).
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Figure 1-2. Soil slope in American Falls Subbasin (from Idaho Department of
Environmental Quality GIS data sets).
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Figure 1-3. Soil erosion capability in American Falls Subbasin (from DEQ GIS data sets).
Soil erosion capability increases as K-factor increases.
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1.2.4. Subwatershed and Stream Characteristics

The subbasin can be divided into four regions. American Falls Reservoir, Snake River, and
Bannock Creek are considered watersheds; all other tributaries (e.g., McTucker Creek) have
been lumped together and can be considered subwatersheds. The characteristics of each of
these watersheds and streams are described in the following sections.

1.2.4.1. American Falls Reservoir Watershed

American Falls Reservoir isthe largest reservoir in Idaho with a surface area of 56,055 acres at
apool elevation of 4,354.5 ft (Bushnell 1969). Storage capacity at elevation 4,354.5 ft is 1.67
million acre-feet (Bureau of Reclamation Web site @). There is about 100 miles of shoreline
around the reservoir. Total drainage area to the reservoir, which includes area outside
American Falls Subbasin, is 13,580 square miles.

The primary purpose of American Falls Reservoir isirrigation. The Bureau of Reclamation
(BOR) operates American Falls Reservoir as part of their Minidoka project, which includes
Minidoka Dam, Jackson Lake Dam, Island Park Dam, and Grassy Lake Dam (Bureau of
Reclamation Web site b). Refill typically startsin October and continues through winter and
early spring (Heimer 1989). Final fill in average water years occurs during spring runoff.
Irrigation season begins in June and the reservoir is drawn down as outflow exceeds inflow.
This method of operation has changed the pre-dam hydrograph: spring flows are reduced while
summer flows are increased for water delivery to downstream irrigators (Figure 1-4). Water
fluctuations in the reservoir can vary widely depending on water year and irrigation demand as
evidenced by reservoir storage in WY 2003 compared to average storage from WY 1970 to

WY 2000 (Figure 1-5).

In addition to the Snake River, which enters American Falls Reservoir to the northeast,
Portneuf River, Spring Creek, McTucker Creek, Danielson Creek, and Bannock Creek arethe
main tributaries. Other water entering the reservoir comes from springs, irrigation return water,
and smaller tributaries. The Snake River accounts for about 65% of the flow into the reservoir
with Portneuf River and Spring Creek contributing about 6% and 5%, respectively (Table 1-3).
Additionally, from Ferry Butte to Neeley (below the dam), ground water via springs or direct
flow, accounts for about 2,500 cfs annually (Kjelstrom 1995).

Fort Hall Bottoms are located at the northeast end of the reservoir on Fort Hall Reservation,
and this area is one of the largest reaches of intact, forested floodplain in the area (Sampson et
al. 2001). Much of itsrich diversity of animal and plant life is due to the proximity of the
Snake River.

1.2.4.2. Snake River Watershed

The Snake River winds its way through the subbasin for about 55 miles (Table 1-4), widening
in several areas as it flows around islands and through side channels. The meander belt width
for the river below Ferry Butte is 2,000-3,000 feet (Sampson et al. 2001).
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Mean monthly flow - Snake River
at Neeley & near Blackfoot
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Figure 1-4. Mean monthly flows at USGS surface-water stations in the Snake River at Neeley (13077000) before and after
construction of American Falls Dam and near Blackfoot (13069500) before and after construction of Island Park Dam.
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American Falls Reservoir storage
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Figure 1-5. American Falls Reservoir storage (from Bureau of Reclamation Web site).
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Table 1-3. Flow into American Falls Reservoir from various tributaries based on flow measured at USGS gage sites. Avg=average.
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Water body
Spring Danielson Bannock Crystal
Portneuf Creek at Creek at Creek at Ross Fork waste at Aberdeen
Snake River Snake River River at Sheepskin Edwards Interstate at Rio Vista | Crystal waste at
at Neeley at Ferry Butte Tyhee Rd Rd 86 Rd Springs Rd 2600 W Rd
Gage number 13077000 13069500 13075910 13075983 13069540 13076200 13075960 13069532 13069565
Period of record 1927-2002 1910-2002 1985-2002 1980-2002 1980-1988 1985-1994 1985-1994 1985-1994 1985-1994
Avg total annual (WY) runoff (ac-ft) 5,346,614 3,506,451 321,231 258,347 43,686 28,780 39,846 29,534 16,560
Average annual (WY) flow (cfs) 7,380 4,840 443 357 60 40 55 41 23
Percentage of flow into reservoir* 100.0% 65.6% 6.0% 4.8% 0.8% 0.5% 0.7% 0.6% 0.3%
'percentage of flow based on average of annual comparison to flow at Snake River at Neeley gage, which was assumed to represent entire flow into reservoir
Table 1-4. Physical data, land use, and land ownership of water bodies in American Falls Subbasin.
= . Land use (acres) Land ownership
c £ Irrigated
—~ i [%]
2 g = .% < agriculture hS 8 2
AR R R o | ot s | 5| f
~ g-) = ° 3 2 = 5 g c S x % g o
£ 8 | 8 c 3 > 2 2 £ ® = ks o c o 23 7 = 5
o c o S = £ = 8 o o 4 S [} G © » C 4 c [0}
§ g5 | 2| ® 2 g S | g5 | & s || 8| €| & | 28| 32 5 2 | =
Water body 4 a8 Q o0 ui = @ 0 o iy 4 = =) a 0 o o iy ®) n
American Falls 8,691,1
Reservoir 65
Snake River® 56.6 ;'1238’3 0.1 | 4,630 4,320
McTucker Creek® 2.24 0.3 | 4375 4,340
105,69 152,05
Bannock Creek 53.1 264,869 | 0.4 | 5,520 4,350 3,963 9,481 95,823 2 48,420 | 393 | 231 | 866 7 63,211 | 40,751 | 7,030 19 1,801
Moonshine Creek 9.68 28,863 2.6 | 6,080 4,740 6,114 11,750 | 11,000 5,796 17,650 | 5,359 59
Rattlesnake Creek 18.7 52,515 1.9 | 6,530 4,700 23,740 | 19,032 | 9,744 33,608 | 3,492 8,715 5,733 967
Qest Fork Bannock 709 | 9640 |56 |7040 |4930 |362 330 | 1676 | 7273 3418 | 480 | 5743
Knox Creek 7.824 14,920 1.6 | 5,700 5,020 264 4,939 9,717 6,479 7,799 642

'most of the drainage area of American Falls Reservoir is outside the subbasin
most of the drainage area of Snake River is outside the subbasin, listed drainage area is at USGS surface-water station near Blackfoot (13069500)

%as McTucker Creek is a spring stream and relatively flat, it is difficult to establish a drainage area. Land use looks to be near 100% sprinkler irrigated land. Visual estimation of ownership is 67% private
and 33% Bureau of Land Management

“*from confluence of right and left forks of Knox Creek
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Sampson et a. (2001) noted five large-scale changes that have affected the Snake River from
Ferry Butte to American Falls Reservoir:

1. Construction of American Falls Dam created backwater areas of the reservoir that
caused a flattening of the river.

Changes from flood to sprinkler irrigation have decreased sediment loads.

Additional dam construction and river management have introduced flow
modifications.

The flow regime has become more variable.

5. The declining presence of young woody plants (e.g., cottonwood, willow, dogwood)
has resulted in a change in vegetative composition.

These changes have resulted in the upper section of the reach becoming more sinuous due to
decreased annual sediment load, increased low flow volumes, and decreased peak flows. In
contrast, the downstream section is becoming straighter with more branching and less sinuosity
due to alocalized flattening of the energy grade line.

Numerous water diversions occur along this stretch of the Snake River (Table 1-5). A quick
comparison of Snake River flow near Shelley and near Blackfoot shows losses of up to 3,151
cfs during the irrigation season of April to October (Table 1-6). The losses shown by Table 1-6
represent absolute change in flow between the Snake River near Shelley and near Blackfoot
gages. This absolute change includes both losses from irrigation diversions, evapotranspiration,
ground water infiltration (Kjelstrom 1995), as well as gains from the Blackfoot River,
irrigation returns, and spring flow. One of the largest users of the Snake River water in the
subbasins is the Aberdeen-Springfield Canal Company. The canal diverted an average of 590
cfs during the 1981 irrigation season from April to October (USGS Web site).

USGS maintains three gage sites along this reach of the Snake River (Figure 1-1). Gages are
located, and named accordingly, near Shelley, at Blackfoot, and near Blackfoot (actually at
Ferry Butte and Tilden Bridge). Data from these gages indicate that the Snake River from
Shelley to Ferry Butteis alosing reach of stream despite input from springs in the lower end of
the reach (Kjelstrom 1995). From Ferry Butte to Neeley, the Snake River gains about 2,500 cfs
from ground water on an annual basis. Ground water discharge from the Portneuf River is
about 1,650 cfs, accounting for 66% of the gain in flow from Ferry Butteto Neeley. In addition
to Portneuf River, Blackfoot River (average total annual flow 1,867 cfs; Brennan et al. 2003)
also entersthe Snake River in thisreach just upstream of Ferry Buitte.

1.2.4.3. Bannock Creek Watershed

Bannock Creek watershed, in the southern portion of American Falls Subbasin, is
predominately located in the Northern Basin and Range Ecoregion. The creek drains an area of
approximately 265,000 acres. The watershed encompasses portions of Bannock, Oneida, and
Power counties, with 112,500 acres of the watershed contained within Fort Hall Reservation.
Sparsely populated Arbon Valley is situated within Bannock Creek watershed, with the city of
Pocatello nearby to the northeast.

14
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Table 1-5. Irrigation diversions in Snake River from
Bingham-Bonneville county line to American Falls
Reservoir.

Diversion name

Reservation
Blackfoot

New Lava Side
R. C. Adams #1
R. C. Adams #2
Peoples
Aberdeen

Swid

Corbett

Nielson-Hansen
R. Lambert

K. Christensen

Riverside

Danskin

Trego

Jensen Grove

Monroc Blackfoot

Wearyrick

Watson

Parsons
Fort Hall Michaud
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Table 1-6. Mean monthly flows from April to October (general irrigation season) at USGS gage sites on Snake and Blackfoot rivers,
Water Years 1964-2002.

Flowy (cfs)
Site Gage number April My June July August | September| October
Snake River near Shelley 13060000 5823 12 964 13010 7,881 5249 4347 3 686
Blackfoot River near Blackfoot’ 13068500 198 233 183 117 133 133 202
Snake River near Blackfoot 13069500 5177 10,837 10,269 4847 2899 2562 3061
Flow lost® 844 2 361 2924 3,151 2483 1919 826

'Blackfoot River enters Snake River just upstream of the Snake River near Blackfoot gage site
*flowy lost=flow at Snake River near Shelley plus flow at BElackfoot near Blackfoot minus flow at Snake River near Blackfoot
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Elevation change in the Bannock Creek watershed is almost 4,000 ft. The valley floor of the
gently rolling terrain of the watershed has land-surface elevations ranging from 5,300 feet
above sea level in the south to approximately 4,400 feet near Bannock Creek-American Falls
Reservoir confluence. Mountain peaks and ranges border Bannock Creek to the west and east,
physically delineating this watershed from adjacent watersheds. The Deep Creek Mountains
flank the western edge and the Bannock Range the eastern edge of the watershed. The
maximum elevation is Bannock Peak, which risesto 8,256 feet in the Degp Creek Mountains
(Spinazola and Higgs 1998).

Bannock Creek flows almost due north approximately 50 milesto American Falls Reservoir,
and is the major stream in the watershed (Figure 1-6, Table 1-4). Other important tributaries to
Bannock Creek include Moonshine Creek, Rattlesnake Creek, West Fork, and Knox Creek
(Figure 1-7). Rattlesnake Creek, the largest of the tributaries, has a drainage area of 52,500
acres and a stream length of 18.7 miles, draining much of the eastern section of the watershed
(Spinazola and Higgs 1998). Moonshine Creek has a drainage area of 29,900 acres and Knox
Creek has a drainage area of 14,900 acres. The West Fork Bannock Creek, tributary to
Bannock Creek, originates from a group of springs on the western section of the watershed and
has the smallest drainage area at 9,640 acres. The geology of Bannock Creek watershed has
been significantly altered by tectonic activity and volcanism.

1.24.4. Physical characteristics and Beneficial Use Reconnaissance Program (BURP)

Beneficial Use Reconnaissance Program (BURP) monitoring was completed by DEQ in
Bannock Creek watershed and along tributaries to Bannock Creek outside of the Fort Hall
Reservation. Monitoring on Bannock Creek was limited to one site because of access
constraints. BURP monitoring verified high levels of sediment loading in the streambed
surface (Table 1-7) and no riffles or runs were found at the site. Stream bank cover of the site
was ranked as good and bank stability at the site was rated as fair to good.

Additional BURP monitoring results are limited to portions of Rattlesnake Creek (including
Rattlesnake Creek tributaries Midnight Creek and Crystal Creek) and Knox Creek
subwatersheds outside of Fort Hall Reservation. The headwaters of Crystal Creek originate on
U. S. Forest Service (USFS) property and travel through state, Bureau of Land M anagement
(BLM), private, and Shoshone-Bannock tribal lands before flowing into Rattlesnake Creek
(USFS 2001). The overall gradient found in Rattlesnake Creek was 1.9% (Table 1-4) and pool-
to-riffle ratios were low at both upper and lower Rattlesnake Creek BURP sites. Both
monitoring sites in Rattlesnake Creek showed high levels of sediment (Table 1-7). Bank
stability in Rattlesnake Creek was determined to be poor during the first monitoring event, but
improved with time, shown from data taken during later monitoring events. Stream bank
vegetative cover varied by site and year, but generally was fair to good.
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A/ Listed watarbodies
" Non-sted waterbodias
HUC boundary

Figure 1-6. 303(d) listed water bodies in American Falls Subbasin (from Idaho Department
of Environmental Quality data sets).
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Table 1-7. Watershed characteristics of tributaries in the American Falls Subbasin (from DEQ BURP data).

Site Rosgen |Percent fines | Pool [width | Barnik
303(d) Stream | elevation channel | <25mm | Mfle | depth |vegetation| Bank
Waterbody listed [ Site Date order | {ftmsh | Valley type | Sinuosity | Gradient|  type {hankfull ratio’ | ratio protection | stability | Fish captured electrofishing
McTucker Creek hd 31-Jul-96 i 4360 | Trough-like |Moderate | 1.25% [ G67.1% 0613361 870% | 775% rainbow trout, sculpin
10-Jul-01 2 4330 | Flat bottom |Moderate | 1.0% C 55.1% 127112311 985% | 97.0%
Bannock Creek Y M-Jun-96| 1 5040 | Trough-like | Woderate| 0.5% F 1000% | AP? | 511 | 1000% | 96.0%
10-Jul-01 4 5040 | Flat bottom |Moderate| 0.5% E 100.0% APT | 4 983% | B55%
Rattlegnake Creek ¥ |Lower|17-Jun-96| 2 4960 | Trough-like | High 1.0% F 1000% [ APP] 81 | T75% | 00%
Upper | 10-Jun-96 1 5085 | Trough-like [Woderate| 2.0% G 68 4% 0910391 780% | 17.0%
Lower| 9-Jul01 2 5040 | Flat bottom |Moderate | 1.0% E 99 0% 01 [ ard 438% | 513%
Upper| 9-Jul-01 2 5680 | Trough-like [Woderate| 05% C 64.3% AR 291 | 97.0% | 67.7%
Knox Creek* Y 11-Jun-96 1 5750 V-shape L owy 30% B 41.3% ARZ | 761 | 86.0% 0.0%
10-Jul-01 2 5750 |Boxcanyon| Low
Wlidnight Creelk il 17-Jun-496 1 5413 W-shape Loy 3.0% B 28.0% ARZ | 121 885% | 885%
Crystal Creek N 16-Jun-98 1 5360 V-shape Loy 35% B 257% AR 6521 | 100.0% |100.0%
Michaud Creek N |Lower|[30-Jun97| 2 4920 | Troughlike | Low 2.0% B 470% | AR | 561 | 850% | 85.0%
Upper|[30-Jun-97| 2 5560 V-shape Loy 3.0% B 34 4% AR | 641 | 100.0% |100.0%
Sunbeam Creek il 16-Jun-98 1 4722 Ishape  |Moderate| 1.0% F 43 6% 111 691 285% | 235%
17-Jul-03 2 4730 NN® Woderate| 3.0% B 51.7% 01 | 651 ] 800% | 605%
Danielson Creek il 15-Jul-958 1 4400 | Trough-like |Moderate | 2.0% F TBT% 171721 99.0% | 99.0% | rainbow trout, sculpin, minnaw
Hazard Cresk (Little Hole Draw) il 15-Jul-98 1 4370 | Trough-like |Moderate | 1.0% | 254% 2511291 1000% [ 100.0% sucker, minnow
17-Jul-03 3 4350 MINF Woderate| 2.0% G 36.1% S411241] 950% | 895%

"pool=pool or glide, run=riffle or run
2all riffle or run, no pool or glide

all pool or glide, no riffle orrun
4stream dry in 2001

“none noted
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Tributaries to Rattlesnake Creek, Midnight Creek and Crystal Creek, were higher gradient B-
channel streams (Rosgen 1996) with a lower sinuosity than Rattlesnake Creek and had lower
percent streambed surface fines — surface materials less than 2.5 mm along the shortest axis.
(NOTE: percent streambed surface fines represent the percentage of streambed surface fines at
bankfull level). No pools were observed along Rattlesnake Creek tributary monitoring sitesin
the BURP assessment. Stream bank vegetative cover and bank stability of Midnight and
Crystal creeks were assessed as good. In August 2001, USFS conducted a one-day fish
distribution survey on Midnight and Crystal creeks and recorded no flowing water on that date
at the Fort Hall Reservation boundary (USFS 2001). Canopy cover was recorded as moderate
with aspen and birch providing shade and root mass along banks. Sub-dominant vegetation
consisted mostly of various species of grass and sedge.

Knox Creek is a higher order stream than Rattlesnake Creek and enters Bannock Creek much
higher in the system (Figure 1-6). Sinuosity was low and gradient was 3% in the section of B-
channel at the BURP site (Table 1-7). Percent streambed surface fines were about 40% and no
pools were found at the site. Vegetative stream bank cover was good, but overall bank stability
was very poor.

1.244.1. Soils

Soils of Bannock Creek watershed vary (Table 1-8). Average soil slope provides a gage of
potential soil erosion or erodibility risk. In the valley, slopes are high (12-26%) and gradually
increase towards the two bordering mountain ranges. Slopes are fairly steep (up to 49%) in the
Bannock and Deep Creek mountains.

The K-factor is the soil erodibility factor in the Universal Soil Loss Equation. This factor is
composed of four soil properties: texture, organic matter content, soil structure, and
permeability. K-factor values range from 1.0 (most erosive) to 0.01 (nearly non-erosive).
Weighted average K-factors are fairly low to moderate (0.21 to 0.52) for this watershed. In
comparing K-factors for the watershed, values are lowest along the mountain ridges where
unweathered bedrock and fragmented material are found. Soil erodibility in the valley and
surrounding hillsides is fairly low to moderate with a K-factor range of 0.21 to 0.42.

1.2.44.2. Geomorphic Description

Riparian vegetation has an important effect on stream morphology and stream bank stability of
certain stream types. Stream morphology also influences presence, amount, and potential for
establishment of riparian vegetation communities (Rosgen 1996). Stream systems like those in
Bannock Creek watershed characterized by high slopes, erosive soils, and intermittent high
flows are dependent on riparian vegetation for stream bank stability. This interrelationship is
very important to existing and potential conditions observed in Bannock Creek and its
tributaries. In some areas, unmanaged overgrazing has shifted riparian communities that
previously had significant components of intermediate sized woody/shrub species to primarily
grass/forb communities. Additionally, with loss of bank stability and resultant straightening,
stream channels can incise, lowering the water table adjacent to the stream, removing the
streams access to its flood plain, and changing how the channel functions. Changesin
composition, vigor, and density of riparian vegetation produce corresponding changes in
rooting depth, rooting density, shading, water temperature, physical protection from bank
erosion processes, terrestrial insect habitat, and contribution of detritus to the channel (Rosgen
1996).
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Table 1-8. Soil series in Bannock Creek watershed (from
STATSGO soils database for Idaho).

Soil series name Acres
Chedehap 160.9
Water 278.8
Broncho 2,416.50
Arbone 2,478.90
Camelback 6,564.90
Portino 11,907.20
Burgi 13,253.50
Declo 16,832.40
Highams 19,399.60
Rexburg 20,731.80
Pocatello 22,983.50
Hondoho 24,255.40
Lanoak 30,196.00
Neeley 92,934.10
1.2.443. Wildlife

Power County, in which Bannock Creek watershed lies, has over 80 different species of
mammals, over 70 species of birds associated with water bodies throughout the county, and
over 140 song bird species. Federally listed threatened or endangered species potentially
occurring within the Bannock Creek watershed include peregrine falcon and bald eagle (Idaho
Power Company Web site).

1.2.4.5. Other tributaries

McTucker Creek isasmall (slightly greater than two miles in length), low gradient (about
0.3%) stream originating from springs located in the Snake River floodplain near where the
river enters American Falls Reservoir (Table 1-4, Figure 1-6). DEQ has monitored the stream
as part of its BURP effort (Table 1-7). BURP dataindicated the C-channel stream was wide
with alow number of pools. The percentage of fines on the surface of the streambed was high
at over 67%. Bank stability and bank cover were generally good. Rainbow trout were present
at this popular fishing site.

In addition to McTucker Creek, BURP monitoring occurred on Danielson Creek and Hazard
Creek/Little Hole Draw, which empty into the reservoir on the north and west side, and
Sunbeam Creek, located in the southern part of the subbasin west of Bannock Creek watershed.
Danielson and Sunbeam creeks were higher order streams as compared to Hazard Creek/Little
Hole Draw (Table 1-7). Sinuosity was moderate for all three streams. Percent streambed
surface fines were highest in Danielson Creek at over 75% and lowest in Hazard Creek/Little
Hole Draw at about 30%. Incidence of pools was lowest in Sunbeam Creek and highest in
Hazard Creek/Little Hole Draw. Danielson Creek had the highest width to depth ratio. Stream
bank vegetative cover and stability were good in Danielson Creek and Hazard Creek/Little
Hole Draw, and had improved substantially between sampling events in Sunbeam Creek.
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1.3. History and Social Characteristics

Thisareaisrich in history beginning with American Indian habitation. Land use and socio-
economic features are also discussed in this subsection.

1.3.1. History

Two American Indian tribes inhabited southeastern Idaho prior to 19th century immigration by
Europeans. The Bannock and Shoshone Indians occupied and used the territory for their home
and to support their livelihood by hunting, fishing and gathering from time immemorial. The
Tribes preferred the country along the Snake River because it contained abundant natural
resources (water, game, fisheries, timber, berries and roots) for their subsistence.

On July 3, 1868, the Eastern Shoshone and Bannock tribes concluded the Second Treaty of
Fort Bridger. By Article 2 of the Treaty, the United States guaranteed the creation of separate
reservations for the exclusive use and occupancy of the signatory tribes. Article 2 also
provided for a separate reservation to be established for the Bannock Tribe (also known as the
Mixed Bands of Shoshones and Bannock). Pursuant to this guarantee and the Executive Order
of 1869, the Fort Hall Reservation was established as the “permanent home” for the Shoshone
and Bannock tribes’ exclusive use and benefit. The present day Shoshone-Bannock Tribes are
successorsin interest to the signatories of the Fort Bridger Treaty.

Although the Fort Bridger Treaty called for the Reservation to be approximately 1.8 million
acres, various surveying calls or errors in 1873 reduced its actua size to approximately 1.2
million acres (see Swimv. Bergland, 696 F.2d 712, 714 (Sth Cir. 1983)). Subsequent cession
agreements with the United States reduced the Fort Hall Reservation to the present day size of
approximately 544,000 acres or 870 square miles.

In 1911, Congress enacted legislation to provide allotments to the Lemhi Band of Shoshone,
which were removed from north central 1daho to the Fort Hall Reservation. The Reservation
was surveyed and apportioned to provide allotmentsto all Tribal members of the Reservation.
However, a the time of allotment the Reservation did not yet have areliable water supply for
itsirrigable lands. Irrigation development initially began on the Reservation in the 1890s. This
was followed by the development of the Fort Hall Irrigation Project, which was planned,
surveyed, and built between 1906 and 1912.

Hatzenbuehler (2002) describes the arrival of the first European-American settlers:

The first permanent European-American settlements began in the 1860s, when members of the
Church of Jesus Christ of Latter-Day Saints moved northward from Cache Valley, Utah, into Idaho
Territory . . . followed . . . in subsequent years by settlements along the Bear River Valley, the
Malad River, and Goose, Warm and Rock creeks and Raft River. Large-scale settlement of Idaho
and other western states came with introduction of therailroad. The Railroad Act of 1862 set the
stage for the entry of railroad development in the West, and in 1869 the transcontinental railroad
was completed . . . In 1881, Union Pacific Rail Road announced plansto build a main line across
Idaho, from east to west, to eventually reach the Pacific coast.

The railroad brought both people and an expansion of economic activity to Idaho; in addition

to the railroad, large-scale irrigation projects helped settle the Snake River Plain, as described
by Link and Phoenix (1996):
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The American Falls Project of the Bureau of Reclamation, successor to the Reclamation Service,
built in the 1910s and 1920s, assured |ate-season water for small cooperatives on the upper Shake,
the thousands of farmersin the Twin Falls and North Sde projects and the Minidoka Project. In
later years, expansion of the American Falls Project required the removal of the town of American
Falls to higher ground because a new dam would flood the old town. This large concrete structure
created a reservoir of 1.7 million acre-feet, to bring into cultivation an additional 115,000 acresin
the vicinity of Gooding and provided supplemental water for over one million acres above and
below the facility. Construction began in 1925, and the gates were closed upon completion in
October, 1926. The reservoir first reached its maximum storage size on July 1, 1927.

The American Falls Dam was authorized and built to satisfy irrigation needs of the local
communities. The reservoir flooded some lands of Fort Hall Reservation (Bureau of
Reclamation 1921 cited in Stene 1997). Approximately 14,500 acres of tribal lands were
inundated. BOR negotiated with the Indian Service, later the Bureau of Indian Affairs, to
appraise the reservation lands for purchase. In addition to flooding the lands, some people
feared the reservoir would engulf Fort Hall itself. Fort Hall escaped flooding, but in 1993 BOR
preservation officers debated the erosion threat to the fort, and it was listed as an endangered
site. In 1954, the Tribes waived its claim to certain water rightsin order to receive storage
rightsin the American Falls and Palisades reservoirs.

By the early 1970s, American Falls Dam began showing increasing signs of deterioration
(Bureau of Reclamation 1974 and 1980 and John Dooley, personal communication, all cited in
Stene 1997). BOR and the American Falls Reservoir District No. 2 reached an agreement in
1973 to replace the dam through private funds. Construction preparations began in 1974, and in
1977 BOR breached the old American Falls Dam, and began storing water behind the new
dam. Workers finished most of the new American Falls Dam in 1978.

Today American Falls Dam, along with the other parts of the Minidoka Project, plays an
important role in the agriculture base of southern Idaho (Idaho Public Television Web site).
The main cropsin this area are alfalfa and potatoes and, to a lesser extent, apples, barley,

beans, sugar beets, corn, hay, onions, pears, peas, prunes, and rye are also grown. In 1992
1,062,093 acres were irrigated, producing $462,684,605 worth of crops. In addition to
irrigation responsibilities, power generation is also an authorized purpose of American Falls
Dam (Bureau of Reclamation Web site b). Ancillary benefitsinclude: recreation use; fish and
wildlife benefits, including water for flow augmentation in lower Snake and Columbiariversto
aid endangered and threatened anadromous fish; and flood control.

1.3.2. Land Use and Ownership

Land use includes cropland, pastureland, cities, suburbs, and industries (EPA et al. 2000).
Agriculture, both irrigated and dryland, accounts for amost 40% of the land use in the
subbasin (Table 1-9, Figure 1-8). Farmers grow small grains, sugarbeets, potatoes, and alfalfa
mostly on irrigated land. Almost 50% of the area is rangeland, presently supporting primarily
cattle. No other specific use accounts for more than 5% of the subbasin area.

Private landowners and BLM own over 60% of American Falls Subbasin (Table 1-10). Fort
Hall Reservation comprises 18.1% and Department of Energy (Idaho National Laboratory)
covers just over 11% of subbasin land (Figure 1-9). The remaining 8% is open water or State
of Idaho and U. S. Forest Service lands.
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1.3.3. Demographics and Economics

Most of the land area encompassed by American Falls Subbasin comprises three counties
(Figure 1-1). Bannock County is the most populous, followed by Bingham and Power counties
(Table 1-11). The largest city in the area is Pocatello with over 50,000 residents. Within the
subbasin, major municipalities are Blackfoot, American Falls, Shelley, Aberdeen, and Firth.
The population of the Shoshone-Bannock Tribes on Fort Hall Reservation is 4,824. The three
counties differ in their employment patterns. Manufacturing is responsible for aimost half of
the employment in Power County while jobs in Bingham and Bannock counties are more
diverse (Table 1-12). The agriculture sector employs almost 20% of Power County, almost 9%
of Bingham County, and about 1.5% of Bannock County workers. Government accounts for
20-30% of employees in all three counties. Food processing associated with the potato industry
is also prominent in the area with plants in American Falls, Blackfoot, Firth, and Shelley. Per
capitaincome in all three counties is below both state and national averages.

Table 1-9. Land use in American Falls Subbasin and Bannock Creek Watershed.

American Falls Subbasin |Bannock Creek watershed

Land use Area (ac) | Percentage | Area {ac) | Percentage
Dryland agriculture 181,279 9.9% 95823 36.2%
Forest 57775 1% 48420 18.3%
[rrigated - gravity flow 106,015 58% 3,963 15%
[rrigated - sprinkler 429 762 23 4% 9,481 36%
Fangeland 909,769 49 6% 105 694 329.9%
Riparian 21,710 1.2% 293 0.1%
Fock 74485 4 1% 0 0.0%
Urban 4404 0.2% 266 0.3%
Viater 50,769 2 8% 231 0.1%

Table 1-10. Land ownership in American Falls Subbasin.

Land ownership Area (ac) | Percentage
Bureau of Land Management 463 681 25.5%
Bureau of Indian Affairs 329,768 18.1%
Oepartment of Energy 213,217 11.7%
Open water 58,625 3.2%
Frivate GEOBES 36.4%
State of Idaho 83,184 4 B%
U. 5. Forest Service 5,628 0.5%

Table 1-11. Population data for counties and cities in or near American Falls Subbasin
(from Idaho Department of Commerce Web site).

Population
County/city 1990 | 2000 Percent change
Counties
Bingham 37,583 41,735 11.0%
Power 7,086 7,538 6.4%
Bannock 66,026 75,565 14.4%
Municipalities
Aberdeen 1,406 1,840 30.9%
American Falls 3,757 4,111 9.4%
Blackfoot 9,646 10,419 8.0%
Firth 429 408 -4.9%
Pocatello 46,117 51,466 11.6%
Shelley 3,536 3,813 7.8%
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Figure 1-8. Land use in American Falls Subbasin (from Idaho Department of Water

Resources GIS data sets).
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Figure 1-9. Land ownership in American Falls Subbasin (from DEQ data sets).
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Table 1-12. Employment data for Bingham, Power, and Bannock Counties, 2001 (from Idaho Department of Labor Web site).

Percentage of nonfarm payroll jobs’

Per capita incame

Mining & State of United

County Agriculture | construction |Manufacturing| T, C, & 1 Trade F.l, &RE? Semices Gavernment County Idaho States
Bingham 8.7% B% 18% 3% 28% 3% 1% IM% §19 340 §24 506 §30,413
Power 18.4% 7% 44% 8% 13% 2% B% 20% §19 505 §24 50k $30,413

Bannock 1.4% 5% 8% 5% 258% 5% 25% 27 % §21,780 §24 506 §30,413

hecause this section is based on a percentage of all nonfarm employment, summing these percentages with agriculture employment will result in a value greater than 100%

2transpmatiu:un, communication, & utilities
3ﬁnance, insurance, & real estate
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There are thirteen (four municipal, four aguaculture, four confined animal feeding operations
(CAFOs) , one dairy) active or pending National Pollution Discharge Elimination System
(NPDES) permitted dischargers in American Falls Subbasin (Figure 1-1, Table 1-13). The
cities of Shelley, Firth, and Blackfoot release their effluent directly into the Snake River and
Aberdeen discharges to Hazard Creek/Little Hole Draw, which empties into American Falls
Reservoir. Crystal Springs fish hatchery and Indian Springs fish hatchery each hold one permit,
but neither facility is presently operating. American Falls Reservoir isthe final disposition of
Crystal Springs discharge while the Snake River is the receiving water for Indian Springs.
Large CAFOs (1000 animals or more) are required to have an NPDES permit, which dictates
that they control their animal waste discharge. In American Falls Subbasin these include:
Snake River Cattle Company, Tom Anderson Cattle Company, Bragg feedlot, and Kerry Ward
feedlot. The only dairy with an NPDES permit in the subbasin is the Alan Andersen dairy.

Table 1-13. National Pollution Discharge Elimination System permit holders or
applicants in American Falls Subbasin (from EPA Web site and David Domingo,
EPA/Seattle, personal communication).

Permit Permit
Permit issued expired Receiving
Entity number date date Description water body
City of Aberdeen ID0020176 Sep-01 Sep-06 | Sewerage \C/\éz;l]ztleway
City of Blackfoot 1D0020044 Oct-02 Nov-05 | Sewerage Snake River
City of Firth 1D0024988 Sep-87 Sep-92 | Sewerage Snake River
City of Shelley 1D0020133 Jun-88 Jun-93 Sewerage Snake River
: : IDG130023 . .
Indian Springs Hatchery 1D0022420 Aug-99 Sep-04 | Fish hatchery Snake River
Boom Creek/
Crystal Springs Trout Farm IDG130038 Feb-00 Sep-04 | Fish hatchery Am. Falls
1D0022420 ;
Reservoir
Snake River Cattle Company IDG010069 CAFO" none
Tom Anderson Cattle CAFO! none
Company
Bragg feedlot CAFO" none
Kerry Ward feedlot CAFO" none
Alan Anderson dairy dairy none

'CAFO=confined animal feeding operation

29



American Falls Subbasin Assessment and TMDL e May 2012

This page intentionally left blank for correct double-sided printing.

30



American Falls Subbasin Assessment and TMDL e May 2012

2. Subbasin Assessment — Water Quality Concerns
and Status

Water quality in American Falls Subbasin has been affected by land use (EPA et a. 2000).
Aquatic resources in the upper Snake River Plain, which includes American Falls Reservoir,
Snake River, and adjacent areas, have been degraded by irrigation diversions, channelization,
grazing, dams, sewage treatment, nonpoint pollution, food processing, and phosphate
processing.

2.1. Water Quality Limited Assessment Units Occurring in the

Subbasin
There are nineteen water quality limited assessment units in American Falls Subbasin on the
2010 303(d) list . Sediment and nutrients are the predominant pollutant concerns in the
subbasin (Table 2-1). Only Knox Creek was added in 1998; other water bodies were carryovers
from previous 303(d) lists.

The 2010 303(d) list shows dissolved oxygen, nutrients, and sediment affecting beneficial uses
in American Falls Reservoir. Beneficial uses in the reservoir designated in Idaho Water Quality
Standards (see Section 2.2) are cold water aquatic life, primary contact recreation, and
domestic water supply . Secondary contact recreation is an existing beneficial use (see Section
2.2). All water bodies are considered to have agriculture and industrial water supply, wildlife
habitat, and aesthetics as beneficial uses.

The Snake River islisted for sediment (Table 2-1). Designated beneficial uses as recognized in
|daho Water Quality Standards for this reach of the Snake River are cold water aquatic life,
salmonid spawning, primary contact recreation, and domestic water supply. The Snake River
also supports secondary contact recreation.

McTucker Creek islisted for sediment as a pollutant of concern. There are no designated
beneficial usesin the water quality standards for McTucker Creek, but presumed beneficial
uses include cold water aguatic life and secondary contact recreation.

Bannock Creek was originally listed on the 1998 303(d) list, along with four tributaries: Knox
Creek, Moonshine Creek, Rattlesnake Creek, and West Fork Bannock Creek. The tributaries
are listed from their headwatersto the Fort Hall Reservation boundary. Designated beneficial
uses for Bannock Creek are cold water aquatic life and secondary contact recreation. Salmonid
spawning and primary contact recreation are considered existing uses. Bannock Creek water
quality limited assessment units were originally grouped into two sections— American Falls
Reservoir to Knox Creek confluence and Knox Creek confluence to headwaters. Both sections
were listed as being impaired for bacteria, nutrients, and sediment. The four tributaries of
Bannock Creek have existing beneficial uses of cold water aquatic life and secondary contact
recreation. Moonshine Creek (headwaters including Squaw Creek fork to Bannock Creek),
Rattlesnake Creek (headwaters and unnamed tributaries to Bannock Creek), and West Fork
Bannock Creek (headwatersto Bannock Creek) were listed as having sediment impairments.

Knox Creek (headwaters and unnamed tributaries, including forksto Bannock Creek) was
added to the 1998 list as not supporting the cold water aquatic life beneficial use for an
unknown pollutant based upon the assessment completed through the BURP monitoring
project.
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Table 2-1. Water quality limited assessment units in American Falls Subbasin on the 2010 303(d) list including listed pollutants and

beneficial uses.

Beneficial uses?

Cold
o _ water Salmonid | oot recreation Domestic
Water quality limited Listed aquatic | Spawning : water
Water body Tributary of | assessment unit(s) pollutants® life Primary | Secondary | gpply
American Falls DO, Nut,
. ID17040206SK001L_OL Chlorphyll-a, Yes Yes Yes Yes
Reservoir Sed
Snake River ID17040206SK022_ 02 Sed Yes Yes Yes Yes Yes
McTucker Creek Snake River ID170402065K024_02, Sed Yes Yes
024_02a
Fecal coliform,
American Falls Res | American ID17040206SK001_05; cause unknown
ID17040206SK002_02,002_04, | (nutrients Yes Yes Yes Yes
— Bannock Creek Falls 002 05 sus
. | pected),
Bannock Creek Reservoir Sed
1D17040206SK002 03 E. coli, Sed Yes Yes Yes Yes
Moonshine Creek g?g:f ck ID17040206SK006_02 Sed Yes Yes
Bannock ID17040206SK010_02,010_02
Rattlesnake Creek Creek b, 010_03, 010_04— - Sed Yes Yes
West Fork Bannock | Bannock | 11 70402065K008_02 Sed Yes Yes
Creek Creek
Sed
Knox Creek Bannock ID17040206SK009_02 C_ombined_ Yes Yes
Creek ID17040206SK009_03 biota/ habitat
bioassessment
Combined
Danielson Creek ID17040206SK000_02a biota/habitat Yes Yes
bioassessment
Combined
Little Hole Draw ID17040206SK025_02a biota/habitat Yes Yes
bioassessment

'DO=dissolved oxygen, Nut=nutrients, Sed=sediment, Bact=bacteria

“heneficial use information from the Idaho Water Quality Standards and Wastewater Treatment Requirements and Beneficial Use Reconnaissance Program monitoring. All water bodies are

considered to support agriculture and industrial water supply, wildlife habitat, and aesthetics.
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2.2. Applicable Water Quality Standards

Several water quality standards apply to water bodies in the American Falls Reservoir
Subbasin, such that, when met, beneficial uses are supported. These standards take two forms —
numeric and narrative. Numeric standards have a specific value (e.g., concentration,
temperature, turbidity units) below or above which beneficial use support isimpaired.
Narrative standards do not have specific thresholds and may vary based on site-specificity.
Such standards typically state that quantities of the pollutant should not exceed the point where
beneficial uses are being impaired. Ultimately, the goal of water quality standardsand a TMDL
plan is to support beneficial uses in Idaho lakes and streams.

Some water quality numeric standards are more directly applicable to conditions in American
Falls Subbasin. These include standards for dissolved oxygen, temperature, turbidity, and
bacteria (Table 2-2). Standards also exist for other pollutants that are generally not a problem
in American Falls Subbasin such as pH, toxic substances, and ammonia (Appendix A).

2.2.1. Beneficial Uses

|daho water quality standards require that surface waters of the state be protected for beneficial
uses wherever attainable (IDAPA 58.01.02.050.02). These beneficial uses are interpreted as
existing uses, designated uses, and “presumed” uses as briefly described in the following
paragraphs. The Water Body Assessment Guidance, second edition, (Grafe et al. 2002) details
beneficial use identification for use assessment purposes.

2.2.2. Existing Uses

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

2.2.3. Designated Uses

Designated uses under the CWA are “those uses specified in water quality standards for each
water body or segment, whether or not they are being attained.” Designated uses are simply
uses officially recognized by the state. In Idaho, examples include aguatic life support,
recreation in and on the water, domestic water supply, and agricultural use.
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Table 2-2. State of Idaho water quality numeric standards (from DEQ water quality standards and wastewater requirements). Max =
maximum, avg = average, and min = minimum.

Bensficial use

Criteria

Dissolved oygen’

Temperature

Turhidity®

E . coli

Cold Water Biota

== 6.0 mg/, instantaneous

<= 27°C, instantaneous; and,
== 19°C, max daily avg

== 50 NTU, instantaneous; or, <= 25 NTU, for
= 10 consecutive days

Salmonid Spawning

1-day min == the greater of
6.0 mg/l or 90% saturation

<= 13°C, instantaneous; and,
<= 9°C, max daily avg

Primary Contact Recreation

<= 406 organisms/100 ml, single sample; or,

<= geometric mean of 126 organisms/100 ml

inmin of 5 samples taken every 3-5 days over
30-day period

Secondary Contact Recreation

<= 576 organisms/100 ml, single sample; or,

<= geometric mean of 126 organisms/100 mi

inmin of 5 samples taken every 3-5 days over
30-day period

Domestic YWater Supply

increase of <= 5 NTU, when background <
SO MNTL, orincrease of <= 10%, not to
exceed 25 NTU when background = S0 NTU

Yeriteria for streams only, criteria for lakes and reservoirs differ

2above background
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Water quality must be sufficiently maintained to meet the most sensitive use. Designated uses
may be added or removed using specific procedures provided for in state law, but the effect
must not be to preclude protection of an existing higher quality use such as cold water aquatic
life or salmonid spawning. Designated uses are specifically listed for water bodies in Idaho in
tables in the Idaho water quality standards (see IDAPA 58.01.02.003.22 and .100, and IDAPA
58.01.02.109-160 in addition to citations for existing uses.)

2.2.4. Presumed Uses

In Idaho, most water bodies listed in the designated use tables in the water quality standards,
along with all unlisted water bodies, do not yet have specific use designations. These
undesignated uses are to be designated. In the interim, and absent information on existing uses,
DEQ presumes that most watersin the state will support cold water aguatic life and either
primary or secondary contact recreation (IDAPA 58.01.02.101.01). To protect these “presumed
uses,” DEQ will apply the numeric criteria for cold water aquatic life and primary or secondary
contact recreation to undesignated waters. If, in addition to these presumed uses, thereis an
existing use, salmonid spawning for example, because of the requirement to protect levels of
water quality for existing uses, numeric criteria for salmonid spawning would apply (e.g.,
intergravel dissolved oxygen, temperature). Conversely, if cold water is not found to be an
existing use, an appropriate use designation is needed before some other aguatic life criteria
(such as seasonal cold) can be applied in lieu of cold water criteria. (IDAPA 58.01.02.101.01).

2.3. Summary and Analysis of Existing Water Quality Data

The quantity of data varies by water body. More data exist for the Snake River and American
Falls Reservoir than for smaller water bodies. Major monitoring on the river and reservoir has
been done by BOR, DEQ, and USGS. Neil and Marita Poulson, working under contract for
various entities, and BOR have gathered information on smaller water bodies.

2.3.1. Flow Characteristics, Water Column and Biological Data, Other Data,
Status of Beneficial Uses, Conclusions

2.3.1.1. American Falls Reservoir

Low and Mullins (1990) estimated total reservoir inflow at about 5.8 million ac-ft. Of this
amount, 63% is from surface water runoff, 33% from ground water discharge, and 4% from
ungaged tributaries, canals, ditches, sloughs, and precipitation.

American Falls Reservoir can undergo substantial changes in storage volume on an annual
basis. These fluctuations depend on water year and irrigation demands. For example, in

WY 2003, storage was at a high in the beginning of April at ailmost 1.4 million ac-ft (Figure 1-
5). The average high occursin late April at about 1.55 million ac-ft. In October of 2003,
storage volume was down below 36,000 ac-ft compared to an average of about 520,000 ac-ft.
Heimer (1989) noted that annual water level fluctuations and poor water quality make for
stressful conditions for game fish populations.

American Falls Reservoir has a history of heavy algal blooms associated with increased levels
of nutrients. Based on phosphorus levels, the reservoir falls in the range of eutrophic (nutrient
rich) water bodies (Bushnell 1969). Bushnell (1969) noted in his review of the 1967 irrigation
season that the Idaho Public Health Department reported “. . . avery heavy algal bloom
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occurred resulting in septic conditions in the reservoir and for some distance downstream
causing offensive odors and extensive fish kills.” Problems at the time with low dissolved
oxygen levels were aresult, in part, from chemical oxygen demand linked to municipal and
industrial loadings. Input from such sources has been greatly diminished through the Clean
Water Act and the NPDES program. Recreationists still, however, complain about the
abundance of algae in late summer (Appendix G).

In addition to nutrient concerns, the reservoir has had considerable shoreline erosion problems
(John Dooley, former Minidoka Project manager, personal communication, cited in Stene
1997). Bureau of Reclamation and land holders in American Falls have lain miles of riprap,
using basalt from the surrounding area, to control the erosion problem. BOR also worked with
the Natural Resources Conservation Service (NRCS) Plant Materials Center at Aberdeen on
vegetation to control shoreline erosion. Of the approximately 100 miles of shoreline around the
reservoir, 85 miles have been identified as being in highly erodible soils (Alicia Lane Boyd,
Bureau of Reclamation/Burley, personal communication). BOR has placed 15 miles of rock or
other nonerodible material, and performed erosion control work on approximately 20 miles of
shoreline. Another 18 miles of shoreline is scheduled to have erosion work done. The
remaining 47 miles of shoreline would be considered highly erosive sediment, but not highly
erodible sections, because the shoreline is flat rather than characterized by steep cliffs.

Sediment into the reservoir has decreased overall capacity (Alicia Lane Boyd, Bureau of
Reclamation/Burley, personal communication). When originally built in 1926, reservoir
volume was estimated at 1.7 million acre-feet. During reconstruction of the dam in 1976,
volume was estimated at 1.67 million acre-feet representing a decrease in volume of 30,000
acre-feet over 50 years, although the margin of error of the estimate probably exceeds the
30,000 acre-feet difference.

Thisloss of volume is probably of little concern from both water storage and beneficial use
perspectives. The 1.8% reduction in storage volume in American Falls Reservoir over 50 years
eguates to an annual loss of 0.04% or a 3.5% decrease over 100 years, well below BOR’s goal
of less than 5% loss before a portion of storage volume is allocated to sediment. Idaho does not
have criteria pertaining to reservoir volume loss and subsequent effects on beneficial uses. An
internet review identified Nebraska as having guidelines regarding sedimentation of lakes and
reservoirs. Nebraska (NDEQ 2001) considers any lake or reservoir with less than 25% volume
loss due to sedimentation in full support of aesthetics beneficial use. An annual long-term
sedimentation rate greater than or equal to 0.75% is used by Nebraska to place reservoirs on
the state’s Water Quality Concerns list for sedimentation (NDEQ 2003). Thus, based on
thresholds used by BOR and Nebraska, loss of storage volume in American Falls Reservoir has
had little impact.

Recent data for American Falls Reservoir have been collected by BOR and DEQ (Appendix
B). BOR has sampled water quality and field parameters for five sampling events since 1995.
DEQ began its sampling in 2001 and sampled up to four sites in the summer, depending on
accessibility, the number of sampling events varied by year depending on boat access to the
reservoir. The number of sites sampled during each sampling event also changed based on
weather conditions

Unfortunately, the three years of DEQ sampling have been low water years. Based on the
Palmer Drought Index, the Pocatello area has been in drought conditions since early fall of
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1999. Generally, conditions in the area have been rated as severe to extreme (Tom Edwards,
Air Quality Analyst, DEQ/Pocatello, personal communication).

Data from the two agencies were summarized based on agency, site, year, and parameter.
Parameters of greatest interest are phosphorus, nitrogen, and chlorophyll a. All three
parameters provide an estimate of nutrients in the system: phosphorus and nitrogen directly,
and chlorophyll a indirectly as an indicator of algal growth.

Concentrations of total phosphorus and orthophosphorus exhibited different trendsin
American Falls Reservoir in 2001 to 2003. Orthophosphorus did not vary substantially
between bottom and column samples (Table 2-3), but there was a general trend of decreasing
levels from down-reservoir (i.e., dam) to up-reservoir (i.e., county boundary). The trend of
decreasing orthophosphorus concentrations moving up-reservoir did not hold true for total
phosphorus. The mid-reservoir sites, Fenstermaker and Little Hole Draw (Figure 2-1), were
just as likely to show higher concentrations of total phosphorus. With one exception, overall
differences between column and bottom total phosphorus was minimal (Table 2-3). The
exception during 2001 at the dam site was caused by a high concentration of 2.14 mg/L total
phosphorus in a bottom sample taken in July of 2001. This concentration was not consistent
with data from other sites and dates during 2001, as it was almost ten times the next highest
concentration of 0.22 mg/L measured the following week. BOR data showed a difference
between column and bottom samples in three of their five years of sampling, with the greatest
difference being 0.13 mg/L in 1997. Based on visual examination of the data, no discernable
differences for either phosphorus parameter appear between these years.

The level of internal phosphorus recycling is unknown, but it appears to be occurring.
Phosphorus is released from the sediment at zero to low dissolved oxygen conditions (Alaoui
Mhamdi et al. 2003, Cusimano et a. 2002), which often occurs during stratification. The level
of low DO at which point phosphorus releases is unclear, but Lock et a. (2003) found
increased stability (less tendency to move from sediment to water column) of phosphate at
concentrations of 1-2 mg/L of DO. DEQ sampling in the reservoir near the dam showed low
DO concentrations corresponded with the highest concentrations of dissolved orthophosphorus
in bottom samples from 2001 to 2003 (Appendix B). On the five days (12 and 19 July 01, 2
and 15 July 02, 23 July 03) where DO was less than 3 mg/L, orthophosphorus ranged from
0.107-0.208 mg/L (Table 2-4). For the other fifteen sampling events, orthophosphorus levels
never exceeded 0.097 mg/L. The only other site with DO less than 3 mg/L was the county
boundary site on 3 July 01. Low DO &t this site on this date corresponded to a generally
elevated level of orthophosphorus, but not out of line with sampling events on other dates (23
May 01, 28 May 03) with higher levels of DO. The reason for either the lower than expected
concentration of orthophosphorus at this site in July or the higher than expected concentrations
of orthophosphorus on the two dates in May is unknown.
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Table 2-3. Phosphorus, chlorophyll a, and nitrogen data (from BOR and DEQ sampling in American Falls Reservoir.

Sampling | Mumber of | Sample | Sample | Orthophosphorus (mg/Ly | Total phosphorus (mg/Ly | Chloraphyll a (mefl) NO/NO; (mgil) NH; (mgiL) TKN (/L) ™

Year | agency | samples’ Site location | Max | Min |Mean| Max | Min | Mean| Max | Min | Mean| Max | Min | Mean| Max | Min | Mean| Max | Min | Mean |(mag/L ¥
1995 BOR 1 Column | 0.06 0.08 0.007 002 012 041 043
1 Bottom | 0.06 0.07 0.02 012 025 0.27

1997 BOR 1 Column | 0.00 0.03 0052 002 0.07 0.86 0.58
1 Bottom | 0.13 0.16 0.03 0.09 0.18 0.21

1998 BOR 1 Column | 0.01 0.01 0.003 0.04 0.04 029 033
1 Bottom | 0.07 0.09 0.15 012 025 040

2000 BOR 1 Column | 0.05 0.07 0.006 0.09 0.06 0.28 0.37
1 Bottom | 0.06 0.06 0.10 0.08 0.30 040

2001 DEQ 10,8 Dam Column [ 008 | 000 | 005 [ 010 [ 001 ] 007 |0047(0001[0008] 014 | 002 | 008 | 015|001 008 | 072|027 047 | 054
10 Bottom | 021 | 000 | 008 | 214 | 002 | 0.29 016 | 003 | 008 [ 040 [ 003 | 015 | 062 | 029 | 044 | 051

1 Fenster- | Column | 0.04 0.06 0.014 016 | 016 | 016 [ 007 [ 007 | 007 | 042 | 042 | 042 | D58

1 maker Bottom | 0.05 0.06 014 | 014 | 014 | 008 | 005 | 008 | 035 | 035 | 035 | 049

5.6 Litle Hole | Column | 005 | 000 | 004 | 016 | 003 | 0.09 |0057|0006/0019) 035|001 /016 (019|001 | 009 (073040 054 [ 070

8 Dirat Bottom | 0.06 | 000 | 004 | 014 | 003 | 0.08 032001015019 (00110111093 | 032 [056] 071

8.6 County Column [ 003 | 001 | 002 | 011|003 | 007 0033|0006 0016 041 | 001 | 017 | 021|001 | 009 [ 076 | 032 | 052 | 068

7 Boundary | Bottom | 0.04 | 001 | 002 | 010 | 003 | 0.08 035|001 020 (0240011011068 | 036|050 ] 070

4 All sites Column 0.04 0.07 0014 0.14 0.08 049 | 063

2002 DEQ 5 Dam Column [ 012 [ 001 | 005 [ 016 | 003 | 010 |0027|0006[0011[ 006 | 001 | 003039001 016|078 |026 055 | 059
5 Bottom | 0151 001 | 008 | 019 | 004 | 0.10 020 | 002 | 006 [ 043 [ 001014 | 063 034|047 | 053

3 Fenster- | Column | 0.05 | 000 | 003 | 008 | 003 | 006 001800050010 006 | 001 | 003 | 007 | 001 | 004 | 048 [ 030 | 039 | 0

3 maker Bottom | 005 | 003 | 004 | 014 | 005 | 0.09 020 | 002 | 008 [ 037 [ 0011021072027 | 046 | 054

4 Litte Hole | Column | 009 | 002 | 005 | 015 [ 004 | 008 001800030013 036 | 003 | 013|017 | 001 | 008 | 076 [ 040 | 052 | 065

4 Diraty Bottom | 009 | 003 | 005 | 014 | 005 | 0.09 033|001 010018 (001009082 042 | 054 ]| 064

4 County Column [ 005 [ 001 | 002 [ 012 [ 004 | 008 |0042|0011[0023] 037 [ 001 | 013|008 001 /004 1070|041 | 062 | 075

3 Boundary | Bottorm | 0.02 | 0.01 | 0.02 | 011 | 005 | 0.07 011|003 | 006 | 006 | 001 | 003 | 092 | 042 | 064 | 070

4 Allsites | Column 0.04 0.08 0014 0.08 0.08 052 | 060

2003 BOR 1 Column_| 0.05 0.08 0.006 0.07 0.05 043 0.50
1 Bottom | 0.09 0.11 0.10 0.19 051 061

DEQ 6 Dam Column [ 010 [ 001 | 005 [ 017 [ 003 | 009 |0037{0004[0011[ 006 | 001|004 013|001 /007 1083|026 )049 | 052

5 Bottom | 013 | 001 | 006 | 016 | 003 | 0.09 007 | 001 | 005|021 (001 011 (071|028 047 | 052

3 Fenster- | Column | 0.06 | 005 [ 005|015 010 | 012 |0069/0004|/0032( 007 | 001 | 003 [ 017 (002 007 [ 127 (065 (087 | 09

3 maker Bottom | 008 | 005 | 006 | 016 | 010 | 0.13 007 | 003 | 005 (018 (003009 104|044 | 070] 074

5 Little Hole | Column | 005 | 000 | 003 | 010 | 0.04 | 0.08 |0033]0002/0010] 013 | 003 | 007 | 015 | 002 | 010 [ 058 | 045 | 050 | 058

4 Dirat Bottom | 005 | 004 | 004 | 009 | 006 | 0.07 014 | 003 | 007 [ 019 (007 | 014 | 070 | 047 | 056 | 063

4 County Column | 0.02 | 000 | 001 | 007 | 004 | 006 [0.023|0006 0014 013 | 004 | 009 | 007 | 002 | 004 | 049 | 032 | 043 | 051

3 Boundary | Bottom | 0.04 | 001 | 002 | 008 | 005 | 0.07 008 | 006 | 007 [ 010 (002 006 | 053|044 | 049 | 057

4 Allsites | Column 0.04 0.08 0017 0.06 0.07 057 | 063

ower number represents number of chlorophyll & samples
2calculated by adding nitrate-+nitrite concentration to total Kjeldahl nitrogen concentration (maximum values for BOR data, mean values for DEQ data)
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Figure 2-1. DEQ sample sites on American Falls Reservoir. Sites were located on the pictured

transects close to the western shore.
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Table 2-4. DEQ dissolved oxygen and orthophosphorus (bottom sampling)

data from American Falls Reservoir, May 2001 to August 2003.

Darm Fenstermaker Point Little Hole Draw Point County Boundary Point
Dissolved Dissolved Dissolved Dissolved
Depth | DO arthoP | Depth | DO ortho P | Depth | DO ortho P | Depth | DO artha P
Date Sampling condition’ | () | {mg/y | (mgil) ) | (mg/l) | (o) (m) | (mgl) | (mgl) () | (mg/) | (mgrl)
11-May-01 [ 2nd deepest FP meas 18 9386 10 1022 7 1137
Deepest FP meas 19 987 i 1012 8 1.6
Botton sample 19 0.007 " = 0.003 8 0.005
Reservoir bottom 20 12 8.9
23-May-01] 2nd deepest FP meas 17 798 10 545 6 6.33
Deepest FP meas 18 801 11 551 7 642
Bottom sample 18 =0.003 11 0.036 7 0044
Reservoir bottom 19 12 8
6-Jun-01 [2nd deepest FP meas 15 647 5 568 |
Deepest FP meas 16| 639 3 577 |
Botton sample 16 0.055 none
Reservoir bottom 17 6.6
20-Jun-01 | 2nd deepest FP meas 14 531 g 596 6 557
Deepest FP meas 15 532 9 6 7 55
Bottom sample 15 0.051 85 002 7 0017
Reservoir bottorm 16 94 7.8
3-Jul01 | 2nd deepest FP meas 13 491 3] 539 5 425
Deepest FP meas 14 504 T 427 B 287
Bottomn sample 13 0.049 65 0.058 5 0.036
Reservoir bottom 14 73 6.1
12-Jul-01 [ 2nd deepest FP meas 1 26 4 555 1 6.93
Deepest FP meas 12 197 5 558 2 69
Bottom sample 12 0.184 53 0053 25 0016
Reservoir bottormn 13 64 3
19-Jul-01 [ 2nd deepest FP meas i 367
Deepest FP meas 12 237
Botton sample 12 0.208
Reservoir bottom 13
25-Jul-01 | 2nd deepest FFP meas 10 57 4 592 2 749
Deepest FP meas 1 567 5 556 3 741
Bottom sample 11 0.083 5 0.048 3 0015
Reservoir bottormn 12 56 39
2-Aug-01 | 2nd deepest FP meas 9 779 3 645 1 714
Deepest FP meas 10 778 4 432 2 714
Botton sample 10 0.058 35 0.042 2.2 0011
Reservoir bottom " 42 2.6
8-Aug-01 | 2nd deepest FF meas 8 546 4 761 2 6.89
Deepest FP meas 9 545 5 123 3 391
Bottom sample 9 0.095 5 0046 3 0.06
Reservoir bottormn 10 ] 24
4-Jun-02 [2nd deepest FP meas 15 q44 12 865 8 73 5 921
Deepest FP meas 16 9.16 13 749 9 733 6 92
Botton sample 16 0.014 13 0.03 9 0.038 B 0013
Reservoir bottom 17 14 10 6.9
20-Jun-02 | 2nd deepest FP meas 14 812 T 9.76 6 10.87
Deepest FP meas 15 801 g 9.54 7 10.65
Bottom sample 15 0.039 85 0.029 7 0016
Reservoir bottormn 16 95 75
2-Jul02 | 2nd deepest FP meas 12 183 10 808 7 809 5 74
Deepest FP meas 13 181 11 806 8 81 &) 74
Botton sample 13 0.153 11 0.04 8 0.034 B 0.02
Reservoir bottom 14 12 85 6.5
15-Jul-02 [ 2nd deepest FP meas 10 2 8 702 4 6.69 3 69 |
Deepest FP meas 1 175 9 501 5 6.76 4 6.84 |
Bottom sample 1 0.107 9 0.05 5 0.086 none
Reservoir bottormn 12 10 59 4.3
31-Jul-02 | 2nd deepest FP meas 8 602
Deepest FP meas 9 598
Bottom sample 9 0.076
Reservoir bottom 10
28-May-02 | 2nd deepest FFP meas 15 841 9 6.71 7 835
Deepest FP meas 16 8.28 10 411 8 824
Bottom sample 16 0.009 9 0.038 8 0.043
Reservoir bottorn 17 10 85
9-Jun-03? | nd despest FPmeas. | 14 | 774 i .53 6 7.96
Deepest FP meas 15 773 g 643 7 789
Bottom sample 15 0.035 85 004 6.5 0018
Reservoir bottormn 16 9 75
26-Jun-03 | 2nd deepest FF meas 12 668 9 662 3] 631 4 a85
Deepest FP meas 13 666 10 661 T 426 5 958
Botton sample 13 0.061 10 0.061 5] 0.051 5 0.005
Reservoir bottom 14 11 72 5.7
23-Jul-03 | 2nd deepest FF meas 8 337 6 666 2 737
Deepest FP meas 9 267 7 527 3 729
Bottom sample 9 0.129 7 0082 3 005
Reservoir bottormn 10 75 36
5-Aug-03 | 2nd deepest FP meas &) 739 3 747 1 856
Deepest FP meas 7 752 4 791 2 864
Botton sample 75 0.097 5 0049 none
Reservoir bottom 8 5.1 22

TFP=field parameter, meas =measurement
recalibrated barometric pressure, difference was approximately 5 mm (sonde was reading about 5 mm high)
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Nitrogen varied within the reservoir and within years based on the species (Table 2-3). Nitrate-
nitrite was higher at the two up reservoir sites compared to the two down reservoir sites. Over
three years of DEQ sampling, ammoniawas highest at the dam. Except for Fenstermaker
Point, total Kjeldahl nitrogen (TKN) was generally consistent at the other three sites. In 2001
and 2002, the lowest concentrations of TKN were observed at Fenstermaker Point while the
highest concentrations were collected there in 2003. Differences between column and bottom
samples did not exhibit any trend for nitrate+nitrite or TKN, but bottom samples showed
consistently higher concentrations of ammonia than column samples. Over the three-year
period, except for nitratetnitrite in 2000, averages were relatively consistent.

Levels of chlorophyll a ranged from less than 0.001 mg/L to almost 0.070 mg/L (Table 2-3).
Average chlorophyll by site by year ranged from 0.0085 to 0.0323 mg/L. There appeared to be
no trend within years among sites or over time (Figures 2-2, 2-3, and 2-4).

Data (Appendix B) collected by DEQ in 2001 showed two general trends in the phytoplankton
community. First, phytoplankton species richness (number of species present), diversity, and
evenness (a measure of how evenly each species is represented) peaked in July with both June
and August numbers less than those seen in July (Table 2-5). A slightly different trend was
observed at the county boundary site where the phytoplankton community remained at similar
levels at the end of July through the beginning of August. Secondly, overall richness and
diversity, but not evenness, increased up-reservoir from the dam to the county boundary. The
diatom community showed similar trends (Table 2-6).

Phosphorus was elevated over suggested thresholds for lakes and reservoirs. EPA (1986)
recommended a total phosphorus concentration not exceed 0.025 mg/L in their 1986 Water
Quality Criteria guidance. BOR and DEQ data show concentrations consistently up to double
that level. In 2000, EPA published Ambient Water Quality Criteria Recommendations in
Nutrient Ecoregion |11 (Xeric West) for rivers and streams (EPA 2000), and lakes and
reservoirs (2001) both of which will be referred to as EPA Ambient Criteria for this report.
They reported aggregate reference conditions for total phosphorusin lakes and reservoirs to be
0.017 mg/L.

Levels of total nitrogen in American Falls Reservoir fell within the range of concentrations
reported for reference conditions in Xeric West lakes and reservoirs. EPA Ambient Criteria
found total nitrogen ranging from 0.15 to 1.44 mg/L for lakes and reservoirs based on the 25th
percentile of water bodies examined. Annual average total nitrogen concentrations in American
Falls Reservoir were 0.6 mg/L in 2002 and 0.63 mg/L in 2001 and 2003 (Table 2-3).

Typically, phosphorusis the limiting nutrient in freshwater ecosystems (NRCS 1999). Rose
and Minshall (1972) in their work on American Falls Reservoir indicated than phosphorus
appeared to be the limiting nutrient in the reservoir. Nitrogen is usually considered to be
[imiting when the nitrogen to phosphorusrratio is less than 10:1 (UNEP Web site). When the
ratio exceeds 20:1, phosphorus is considered limiting. The ratio of total nitrogen to phosphorus
never exceeded 15:1 in the summers of 2001-2003 (Table 2-7). Except a the County Boundary
site, the ratio of bioavailable nitrogen (total inorganic nitrogen) to phosphorus
(orthophosphorus) commonly was below 10:1. Generally, high (greater than 0.020 mg/L)
chlorophyll a levels corresponded to lower total inorganic nitrogen to orthophosphorus ratios.
These average N:P ratios, compared to general “rules of thumb” about nutrient limitation,
suggest that nitrogen could be limiting phytoplankton growth in American Falls Reservoir.
However, Ben Cope and Peter Leinenbach of EPA (personal communication) concluded
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phosphorus is probably the limiting nutrient in the reservoir, based on several factors,
including algal community structure, temporal nitrogen:phosphorus ratios, and nutrient
saturation concentrations. DEQ agrees that site-specific information for this reservoir points to
phosphorus as the most likely limiting nutrient.

American Falls Reservoir, Dam site -
concentrations of phosphorus (P), nitrogen (N), chlorophyll a
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Figure 2-2. Phosphorus, nitrogen, and chlorophyll a levels at three sites in American
Falls Reservoir, 2001.
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American Falls Reservoir, Dam site -
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Figure 2-3. Phosphorus, nitrogen, and chlorophyll a levels at three sites in American
Falls Reservoir, 2002.
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Figure 2-4. Phosphorus, nitrogen, and chlorophyll a levels at three sites in American
Falls Reservoir, 2003.
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Table 2-5. Indices from phytoplankton sampling by DEQ in American Falls Reservoir in 2001.

Shannon
Shannon Diversity - Shannon Shannon Evenness Ewvenness {based |Evenness {based | Evenness (based
Diversity - | standard algal | Diversity - small | Diversity - small | Mcintoshu- | Mcintosh u- | {based Shannon | Shannon standard | Shannon small Shannon small
Maximum | standard algal cell sample algal | sample algal cell algal algal cell standard algal algal cell sample algal | sample algal cell
Site Date  |Richness| diversity | concentration | concentration | concsntration concentration  |concentration| cancentration | concentration) concentration) concentration) concentration)
Dam 6-Jun-01 14 26391 1.5047 1.5357 14325 146439 58891 58907 05702 05819 04299 04396
Dam 20-Jun-01 18 2.53904 1.1449 1.2539 1.1305 1.24 3111250 3112877 03961 04333 0.3155 0.346
Dam 2-Jul-01 21 3.0445 1.6314 1.874 1.5912 1.84e7 292977 471763 05358 06155 04257 04941
Dam 12-Jul-01 3 3434 1.9064 24672 18126 2411 156800 202152 055852 07185 04392 05642
Dam 19-Jul-01 24 3.1781 1.9628 1.8631 1.8925 1.8314 60512 655087 06238 0.5863 04889 04731
Diam 25-Jul-01 18 253904 14872 0.2773 14558 02763 473329 5434258981 05145 0.0961 04063 00771
Dam 2-Aug-01 15 27081 1.0857 0127 1.0812 01269 21488207 | 26910743298 04008 0.0469 03179 00373
Dam 8-Aug-01 19 29444 1.7343 09247 16608 09112 83011 5572392 0589 0314 04566 0.2505
Fenstermaker | 8-Aug-01 30 34012 1.9455 14749 1.9327 14708 5410018 78641212 0572 04336 0472 0.3592
Little Hole Draw | 20-Jun-01 20 29957 1.2949 1.5887 1.2848 1.5811 5813658 3456516 04323 0.5303 0.3483 04286
Little Hole Dranw | 3-Jul-01 29 3.3673 1.7331 2.2 1.7009 21925 1085781 1794733 05147 06563 04189 0.54
Little Hole Draw | 12-Jul-01 25 3.2189 1.7896 0998 17376 09912 233554 33148034 0556 03101 04442 02534
Little Hole Draw | 25-Jul-01 45 3 8067 1.7537 2.2504 17379 272383 11753288 12350907 04607 05912 0.3862 04974
Little Hole Draw | 2-Aug-01 10 23026 06817 0.1083 06661 01078 1064512 | 1385059860 0.296 0047 02224 0036
Little Hole Draw | 8-Aug-01 3 20794 06171 0.0886 08123 00884 B623329 | 9452473495 0.2968 0.0426 0.2208 0.0319
County Boundary | 6-Jun-01 17 23332 1.8791 07893 1.7284 07739 12378 8417688 06632 02786 04901 032212
County Boundary | 20-Jun-01 29 33673 16128 1.7503 1.6087 17475 115861760 | 116847941 04788 05198 0.3964 04304
County Boundary| 3-Jul-01 21 3.0445 1.7729 1.9416 1.7697 1.9382 37035703 55271602 05823 06377 04735 05188
County Boundary | 12-Jul-01 38 36636 20059 2.3432 20011 23392 59673954 52882444 05475 0.6396 04593 0.5369
County Boundary | 25-Jul-01 27 36109 1.9078 21875 1.8998 21803 20494377 20748075 05284 06058 04414 0.5066
County Boundary| 2-Aug-01 37 36109 2.1191 2442 2.0834 24271 1735036 3396277 05869 06763 04664 05639
Table 2-5. Continued
Variation Evenness
{based Variation [based Berger Margalef Simpson Simpson (based Evenness (based Palmer
Shannon | Shannon standard Berger Parker - algal| Margalef | diversity algal| diversity |diversity algal| Simpsons | Simpsons diversity | Water Quality Alpha algal
standard algal algal csll Parker - algal cell diversity algal cell algal cell diversity algal algal csll Index (based | Alpha algal cell
Site Date | concentration}| concentration) | concentration |concentration | concentration | concentration | concentration| concentration | concentration) | concentration) onalgae) | concentration | concentration
Dam 6-Jun-01 3.8974 4.0334 1.6818 16958 2.1751 2172 26386 26821 0.1885 0.1916 4 2.8323 2.8264
Dam 20-Jun-01 31062 25756 14408 1478 21754 21683 1.9708 20734 010895 0.1152 4 2628 26165
Dam 3-Jul-01 3.8669 4.56 2.8703 36465 28729 27267 38007 4.9807 0.181 02372 8 37151 3442
Dam 12-Jul-01 51345 7.0054 24851 3901 4 4696 41823 4312 8411 0.1391 02713 3 63673 5702
Dam 18-Jul-01 49238 449739 3.0598 213 36234 3.1203 53899 3.8562 02248 0.1607 3 50709 4.0102
Dam 25-Jul-01 38581 1.2609 1.7261 10472 24183 16827 26942 1.0962 0.1497 0.0609 1] 3.0402 1.9029
Dam 2-Aug-01 28114 0675 14441 1.0184 15952 1.1641 19513 1.0371 0.1301 0.0691 9 1.8264 1.2728
Dam 8-Aug-01 41165 2681 2231 1.2845 28383 22478 38845 16195 02044 0.0852 9 37872 27097
Fenstermaker | 8-Aug-01 56562 4562 22343 15977 34363 3.0454 39542 23738 0.1318 0.0791 15 4.2965 364586
Little Hole Draw | 20-Jun-01 3TN 41471 1.5201 20433 23012 232216 21475 31724 01074 0.1586 1] 27619 26374
Little Hole Draw | 3-Jul-01 50087 6173 1.8752 33794 37232 34528 31081 6163 01072 02125 & 4.8846 4.3701
Little Hole Draw | 12-Jul-01 43825 30078 24345 1.3053 34787 26919 42084 16732 01633 0.0669 5} 466 32283
Little Hale Draw | 25-Jul-01 52488 71124 1957 24771 5.0441 49114 32107 4.8954 0.0713 0.1088 22 65787 63245
Little Hole Draw | 2-Aug-01 1.8345 05415 1.1984 10164 1.2651 08538 14194 1.0329 01419 0.1033 1] 14887 09435
Little Hale Draw | 8-Aug-01 1.3009 04045 1.2398 1.0144 0.8698 0.6087 14764 1.0288 018486 0.1286 9 09932 06725
County Boundary| 6-Jun-01 47251 20969 25373 1.2736 29339 19517 44088 15683 025393 00923 5 42156 23093
County Boundary | 20-Jun-01 4479 4.9684 1.9237 2.0341 28453 28292 30465 33775 0.1051 0.1165 12 33608 33264
County Boundary| 3-Jul-01 41857 46774 31077 40829 21136 20483 4 4698 54791 02128 02609 10 245186 23578
County Boundary | 12-Jul-01 59995 7357 26144 31175 39219 38519 4.3666 56829 0.112 0.1508 16 4.8028 4.6871
County Boundary | 25-Jul-01 53463 BE287 24642 27315 39405 38966 42042 5.1024 01138 0.1379 21 49029 48271
County Boundary| 2-Aug-01 6.25 73743 25018 4042 45181 4.2324 48029 7194 01298 0.1944 22 59866 54292

45




American Falls Subbasin Assessment and TMDL e May 2012

Table 2-6. Indices from phytoplankton (diatoms only) sampling by DEQ in American Falls Reservoir in 2001.

Shannon Shannon Evenness
Shannon Diversity - Shannon Diversity - small {hased Evenness (based |Evenness [based |Evenness {based
Diversity - |standard algal | Diversity - small | sample algal | Mclntosh u- | Mclntosh u- Shannon | Shannon standard | Shannon small Shannon small
Diatam | Maximum | standard algal cell sample algal cell algal algal cell  [standard algal algal cell sample algal sample algal cell
Site Date |richness | diversity | concentration | concentration | concentration | concentration |concentration |concentration [concentration) |  concentration) concentration) concentration)
Dam B-Jun-01 3 1.0986 01054 0.1047 -51.4569 524719 Jis] 76 0.0953 0.0953 -34 2997 -34 8662
Dam 20-Jun-01 2 06921 01039 01019 0.0287 0.0254 2818 2818 0.1499 0147 0.0207 0.0184
Dam 2-Jul-01 4 1.38632 00974 01071 -12879% -1.3739 126 429 00702 00772 -6.0975 -0.6607
Dam 12-Juk01 10 23026 0.0967 0.3072 -1512.4542 -3.3045 116 18282 0.042 0.1334 -504 5696 -1.1031
Dam 19-Jul-01 5} 1.7918 04034 0.2778 -0.0384 -06575 4399 5605 0.2252 0.1551 -0.0158 -0.2646
Dam 25-Jul-01 4 1.3863 02114 0.0312 -0.033 -2.2035 4631 63086 0.1525 0.0225 -0.0133 -1.0596
Dam 2-Aug-01 1 0 0.174 0.0147 0.1715 0.0118 165835 165835 0 0 0.2474 0017
Dam 8-Aug-01 2 06931 03588 0.1148 03228 00724 4894 4894 05176 0.1657 02329 00523
Fenstermaker | 8-Aug-01 3 20794 06453 04834 06389 04776 4334109 4462486 0.3103 0.2325 02304 01722
Little Hole Draw | 20-Jun-01 7 1.9459 072585 0.2508 0.1835 0.1906 17315 21048 0.1329 0.1289 0.0695 00722
Little Hole Draw | 3-Jul-01 9 21972 04547 0741 0.2356 07211 15333 543418 0.207 03373 0.0815 02495
Little Hole Draw | 12-Jul-01 5 1.6094 01582 0.0287 -5.7856 -211.8131 1172 1251 0.0983 0.0228 -25126 -91.9893
Little Hale Draw | 25-Jul-01 13 25649 08343 0.9058 08272 0.899 10071244 10115447 0.3253 0.3531 0.2539 0.2759
Little Haole Draw | 2-Aug-01 1] 1] 1] 0 0 0 0 0 1] 1] 0 0
Little Hale Draw | 8-Aug-01 2 0.6931 0.0982 0.0055 0.0462 -4 6439 2303 2303 0.1416 0.0078 0.0333 -3.3499
County Boundary | 6-Jun-01 7 1.9459 05293 0.0731 -0.3252 -4 444 456 499 0372 0.0378 01232 -16 8409
County Boundary | 20-Jun-01 14 26391 06307 07611 06255 07568 16257837 172344395 0239 0.2884 0.1877 02271
County Boundary | 2-Jul-01 11 23979 06206 0.6008 06157 05961 13185170 13256150 0.2588 0.2505 0.1992 0.1929
County Boundary | 12-Jul-01 14 26391 08939 09158 0.8908 09127 28838924 29043054 0.3387 0347 02673 02729
County Boundary | 25-Jul-01 13 25649 07619 0.8008 07562 07952 14730959 14750215 0.297 03121 02327 0.2441
County Boundary | 2-Aug-01 25 22189 15758 1.2063 1.5539 1.2859 1549197 1575384 04896 04058 03972 03287
Table 2-6. Continued.
Relative
Evenness abundance
Variation (hased Berger hWlargalef Margalsf Simpson Simpsaon {based Evenness (based Palmer Pollution achnanthes
Shannon standard Berger Parker - algal| Diversity |Diversity algal| Diversity | Diversity algal| Simpsons | Simpsons Diversity | Water Quality Pollution tolerance | minutissima
algal cell Parker - algal cell algal cell algal cell Diversity algal algal cell Index (based |tolerance algal|  algal cell algal
Site Date concentration] [ concentration | concentration | concentration | concentration | concentration | concentration | concentration} | concentration) onalgae) | concentration | concentration | concentration
Dam B-Jun-01 04444 1.1515 1.1515 0.8687 0.8687 2038.5682 | 20727158 879.5227 £50.9053 4 0.3289 0.3289 a
Dam 20-Jun-01 0432 1.1964 1.1964 0.242 0.242 2176.1703 | 22908475 1088.0851 1145.3238 1] 3 3 a
Dam 3-Jul-01 0.5393 2375 18 1.002 08572 8197.0398 | 54797826 20492599 1369.9457 3 28421 29043 o]
Darm 12-Jul-01 0.9565 146 1.125 3.2959 1.7923 5834 8508 93.0023 5834851 93002 3 27671 28988 1]
Dam 19-Jul-01 1.0904 1.3119 1.7293 1.1128 1.048 66.5699 450679 11.095 751132 3 2233 24215 8]
Dam 25 Jul-01 0.1992 1118 1.7816 0.693 06258 275.686 94461.6083 58.9215 236154021 0 2.0528 24056 a
Dam 2-Aug-01 0.08382 1 1 0 ] 2523349 | 1682965128 | 2523349 168296.5129 1] 2 2 a
Dam 8-Aug-01 04757 125 1.25 02252 02252 65.8512 1843 8167 32.9406 921.9083 0 22 22 0
Fenstermaker | 8-Aug-01 1.3968 1.1691 1.3145 0.8984 0.8851 49357 418321 0617 5.229 5] 20181 2125 1]
Little Hole Drawy | 20-Jun-01 1.1359 2.2839 2.5169 1.0965 1.056 8574751 1274 6054 122 4984 182.0866 0 27912 2.8307 a
Little Hole Drawy | 3-Jul-01 1.9217 25002 1.7387 14638 1.1381 2221231 203544 246503 22618 3 27071 2.9387 a
Little Hole Drawy | 12-Jul-01 0.2195 1.2065 13716 1.0775 10415 8384611 | 44342 2681 167 6922 8568 4536 3 2.0856 21957 0
Little Hole Draw | 25-Jul-01 24193 1.2765 1.3606 14465 14355 37469 59773 0.2832 045398 7 20687 21283 1]
Little Holg Draw | 2-Aug-01 0 0 0 0 1] 1] 0 1] 1] 1] 0 0 1]
Littls Hole Drawy | 8-Aug-01 0.0437 2 2 0.2371 02371 42457032 | 4222310584 | 2122.8516 2111155292 1] 25 25 a
County Boundary| 6-Jun-01 04401 22272 25681 16418 158 1195214 | 26439.0231 17.0745 3777.0033 4 1602 17876 o]
County Boundary | 20-Jun-01 23238 1.3357 1.5861 15164 14866 217111 278993 1.5508 16357 3 21445 22796 1]
County Boundary| 2-Jul-01 1772 1.2249 1.3023 1.1918 1.183 125552 22.8453 1.1414 20788 7 1.9358 1913 8]
County Boundary| 12-Jul01 2.7388 1339 14173 14412 14322 5.703 948 04792 06778 g 2.0391 2.0781 a
County Bounclary| 25-Jul01 2.0312 1297 13368 14128 14077 5.849 7772 04499 05521 9 2.096 21167 0.00365595
County Boundlary| 2-Aug-01 4293 1973 21376 3.1046 30728 53791 15.5091 02152 06204 8 2.0479 1.8987 0.08404574
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Table 2-6. Continued

Relative
abundance
achnanthes Siltation Siltation Siltation Centrales Centrales
minutissima Siltation standard algal| inclusive  |inclusive algal| RA sensitive | RA sensitive | Generic acc | Generic acc Pennales Pennales Alpha algal
algal cell  |standard algal cell algal cell algal algal cell crmn algal  [cmn algal cell algal algal cell Alpha algal cell
Site Date  |concentration | concentration | concentration | concentration | concentration | concentration | concentration [ concentration [ concentration | concentration | concentration | concentration | concentration
Dam B-Jun-01 0 002369033 | 0.02349438 | 0.02369033 | 0.02349438 | 0.00166819 | 0.0016544 00758 00758 i] 0 14535 14535
Dam 20-Jun-01 0 0 0 i] 0 0.02516555 | 0.02452865 0 i] 08358 0.8358 0.3946 0.3946
Dam 3-Jul-01 1] 0 0 ] 0 0.01583448 | 0.01953923 1] ] ] 0 1.5049 1.1902
Dam 12-Jul-01 0 0.00051136 | 0.0002224 | 000051126 | 0.0003224 | 0.01687064 | 0.1121474 0 ] 00274 0.0028 124563 24038
Dam 19-Jul-01 1] 0 0 0 0 00363357 | 003130512 1] 0 0967 07294 14519 1.3354
Dam 25-Jul-01 1] 0 0 0 0 0.00354328 | 0.00200934 1] 0 09472 05944 0.8995 07951
Dam 2-Aug-01 1] 0 0 0 0 0 0 1] 0 1 1 01234 01234
Dam 8-Aug-01 0 0 0 i] 0 0.02988105 | 0.0056483 0 i] 1 1 03672 0.3672
Fenstermaker | 8-Aug-01 0 00146744 | 0.00496756 | 0.0146744 | 0.00496756 | 0.01575378 | 0.02737408 0 i] 09395 0.8356 1.0307 1.0132
Little Hole Drawy | 20-Jun-01 0 0 0 ] 0 0.04885132 | 0.04706284 0 ] 04884 03986 1.3525 1.2885
Little Hole Draw | 3-Jul-01 0 0.00919435 | 0.00510189 | 000919425 | 0.00510189 | 0.09979623 | 032352224 0 ] 04335 0.0908 1.8531 1.335
Little Hole Draw | 12-Jul-01 1] 0.00141335 | 0.00018815 | 000141335 | 0.00018815 | 0.00494681 | 0.00141111 1] 0 0.846 0.7441 14941 14207
Little Hole Draw | 25-Jul-01 1] 00221657 | 0.01751124 | 0.0221657 | 001751124 | 0.0614019 | 0.08245537 1] 0 09438 0.8854 16703 16547
Little Hole Drawy | 2-Aug-01 1] 0 0 0 0 0 0 1] 0 0 0 0 1]
Little Hole Drawy | 8-Aug-01 0 0 0 i] 0 0.01085201 | 0.00034412 0 i] 1 1 0.3866 0.3866
Caounty Boundary| 6-Jun-01 0 014866015 | 0.0095572 | 014866015 | 0.0095572 | 0.01407551 | 0.00253373 00757 00757 i] 0 24981 2332
County Boundary | 20-Jun-01 0 00083172 | 000786573 | 0.0083172 | 000786573 | 0.0489975 | 0.09623225 0 ] 09079 0.7646 1.7485 1.7049
County Boundary| 3-Jul-01 0 0.00842208 | 0.00622684 | 000342208 | 0.00622684 | 0.00493708 | 0.0120599 06263 06263 09242 0.8686 1.3609 1.3491
County Boundary | 12-Jul-01 1] 004787521 | 0.04014837 | 0.04787521 | 004014837 | 0.04965728 | 0.06433544 00711 00711 08609 08133 16424 16301
County Boundary | 25-Jul-01 | 000329822 | 0.04021541 | 0.03628045 | 0.04021541 | 003628045 | 0.07994495 | 0.08567759 0.0907 0.0907 09103 08832 16229 1616
County Boundary| 2-Aug-01| 0.05492377 | 0.23835041 | 0.1391993 | 0.23835041 | 0.1391993 | 0.18464327 | 0.10783373 06921 06321 05077 04686 39284 3.8708
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Table 2-7. Nitrogen phosphorus ratios from DEQ water column
sampling of American Falls Reservoir, May 2001 to August 2003.

Date Zhl 2
Site Statistic sampled TINOP ratio | TRTR ratio (mgfm3)
Crarm GIE2001 40 78 a6
Bf20/2001 249 5.2 3.4
T/3I2001 5.5 5.3 35
TH 22001 A 2 70 20
1952001 2.3 5.1 06
FA25/2001 1.6 4.2 11.7
22001 1.0 85 A0 6
S/B2001 1.6 7.1 22
Site average 3.0 T2
Fenstermaker SrE82001 5.6 9.7 14.0
Little Haole Diraww Br20/2001 9.2 11.8 FiR=
TI3I2001 5.4 5.2 11.2
TH22001 4.9 7.0 13.2
FA25/2001 7.3 5.1 5.
Si22001 50 53 5T 2
SfE2001 9.3 5.5 15.6
Site average 5.9 3.0
County boundary B/E2001 71 a5 53
E/20/2001 2320 15.0 5.2
T/3I2001 5.5 5.3 ZE .4
T 22001 AE T &1 a3 1
FA25/2001 286 5.7 5.
S/22001 A0.5 5.7 121
Site average 22.8 9.8
All Annual average 10.2 5.3
Cram G/2002 5.7 5.0
Ef20/2002 2.5 10.7 75
TI2I2002 2.5 3.5 5.3
THSZ20032 100 485 a7
TI31/2002 1.1 5.5 2549
Site average 4.1 5.9
Fenstermaker B/42002 9.1 6.0
152002 4.3 5.5 17.6
Site average 3.0
Little Hole Diraww Gl 2002 52 a5 27
E/20/2002 2.3 5.9 17.5
Tf2i2002 7.2 14.9
THS2002 52 T3 16 2
Site average 4.5 5.3
County boundanry Gl4/2002 5.5 11.3 114
TI2I2002 5.7 5.5 15.3
FH1S2002 2.3 10.7 416
Site average 5.8 96
All Annual average 5.0 5.0
Cram G/ 2003 4.3 5. .3
BA2E2003 CR:] 55 46
112003 2.5 5.6 134
FA23/2003 1.7 5.4 .0
SIE2003 09 51 205
Site average 2.8 5.3
Fenstermaler Ef26/2003 4.0 7.5 4.1
TI232003 [ols] 59 24 2
SISIZ2003 0.5 3.5 G356
Site average 1.8 Fils]
Little Hole Diraww SS28/2003 S.0 12.53 2.1
G/Z2003 5.0 3.0 2.0
Ef2E/2003 4.6 7.3 5.0
TI232003 249 5.6 T4
S/SI2003 233 5.6 23.0
Site average 104 5.0
County boundary SS2E2003 12.0 11.4 17.0
G/ 2003 7.5 7.1 5.
BA2E2003 433 az 234
112003 5323 10.7 FilR=!
Site average 31.6 9.6

All

Annual average
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From chlorophyll a data, American Falls Reservoir fallsin the range (0.009-0.025 mg/L) of
eutrophic water bodies (NRCS 1999). EPA Ambient Criteria found an aggregate value of
0.0034 mg/L of chlorophyll a for reference conditions in Xeric West ecoregion, which would
include American Falls Subbasin. It should be noted that the EPA criterion was based on a
fluorometric analysis of chlorophyll values whereas American Falls Reservoir chlorophyl|
samples were analyzed spectrophotometrically. The State of Oregon uses 0.015 mg/L (based
on an average of a minimum three samples collected over any three consecutive months at a
minimum of one representative location) to identify water bodies where phytoplankton may
impair the recognized beneficial uses (IDEQ and ODEQ 2001). Annual mean densities at al
sites show American Falls Reservoir consistently above this criterion (Table 2-3).

It is difficult to make a conclusion on status of American Falls Reservoir when Secchi depth
readings (a measure of water clarity) data (Appendix B) are compared to EPA Ambient
Criteria. Mogt (13) Secchi readings recorded at the dam exceeded the aggregate reference
condition of 2.7 meters, and 20 of 21 measurements were within or greater than the range of
reference conditions (1.4-3.1 meters). Only 1 of 7 readings at Fenstermaker Point was less than
the reference condition range, but only 2 were greater than the aggregate reference condition.
Slightly over half of the 17 measurements at Little Hole Draw point were higher than the
aggregate reference condition, or fell within or exceeded the range of reference conditions. At
the County Boundary site, Secchi readings were greater than the aggregate reference condition
on only three dates, with slightly less than half of the 16 events within or exceeding the
reference conditions range.

Composition of the phytoplankton community is associated with higher levels of organic
pollution. Values greater than 20 in the Palmer Water Quality Index (Person 1989) indicate
high organic pollution. Scores greater than 20 were observed at Little Hole Draw and county
boundary sites in both July and August 2001 (Table 2-5). Phytoplankton at Fenstermaker Point
collected during the one sampling event in August scored 15 on the Palmer index indicating
probable organic pollution. All scores at the dam site were below 10, signifying less organic
pollution.

Excessive nutrients and concomitant vegetative growth often result in increases in pH and
decreases in dissolved oxygen. Field parameters were measured every meter in the water
column as part of the DEQ reservoir sampling protocol (Appendix B). To check for diurnal
trends, DEQ sampled the water column every hour for 24 hoursin July 2002 at asite close to
American Falls Dam (Appendix B). No pH problems (less than pH 6.5 or greater than pH 9.0)
were observed.

Concluding violations of water quality standards for dissolved oxygen are less straightforward.
First, the reservoir does not need to meet state water quality standards for DO in the
hypolimnion (bottom layer) when the reservoir is stratified or in the bottom 20% at all other
times (IDAPA 58.01.02.250.02.a). Second, exceedances of DO standards are not considered a
violation if the frequency of those exceedances is less than 10% (Grafe et a. 2002).

From data collected by DEQ in 2001 to 2003 (Appendix B), a comparison of DO concentration
at individual sites over a single season indicates violations of water quality standards. On three
occasions (12 July 01 at Little Hole Draw Point and 2 July and 15 July 02 at the dam),
dissolved oxygen levels either fell below or equaled the 6.0 mg/L water quality standard
throughout the water column, or average water column concentration was less than 6 mg/L

49



American Falls Subbasin Assessment and TMDL e May 2012

(Table 2-8). The low dissolved oxygen levels on 12 July 01 represented 12.5% of the eight
sampling eventsin 2001 at Little Hole Draw Point. At the dam, the 2 July 02 event, where DO
concentration at all depths was less than or equal to 6 mg/L, was 20% of the five days sampled
in 2002. Considering average water column DO concentration at the dam in 2002, 40% of the
sampling events (both 2 July and 15 July) violated water quality standards.

From a different perspective, except for 12 July 01 at Little Hole Draw Point and 2 July 02 at
the dam, all other sampling events and sites recorded at least one DO concentration greater
than 6 mg/L. Even on 12 July 01 and 2 July 02, sufficient oxygen levels were recorded at two
and three other sites, respectively (Table 2-8). Thus, at any time during the three-year period
DEQ sampled, at least one site, or 67% of all sites, had DO levels of greater than 6 mg/L at one
or more depths (Table 2-9). Assuming that at least fish have the ability to seek refugia (areas of
more optimal conditions), then one could deduce that dissolved oxygen standards were not
violated. This may well have been the case as no fish kills were reported during thistime
period (Dr. Richard Scully, Idaho Department of Fish and Game/Pocatello, personal
communication).

Like dissolved oxygen, potential problems might also exist for water temperature in American
Falls Reservoir. |daho water quality standards treat temperature criteriain lakes differently
from those in streams. The standard states that temperature in lakes shall have no measurable
change from natural background conditions (IDAPA 58.01.02.250.02.c). Reservoirs with mean
detention times of greater than fifteen days are considered lakes for this purpose. Mean
detention time as of 1 October (typically the time of minimum storage) from 1925 to 2004 in
American Falls Reservoir was fifteen days or less 23% of the time (AliciaLane Boyd, Bureau
of Reclamation/Burley, personal communication). Therefore, the reservoir was considered a
lake for purposes of determining temperature violations of water quality standards.

The question then becomes what are natural background conditions for American Falls
Reservoir. Several factors affect temperature in areservoir (e.g., solar radiation, wind, inflow).
Setting aside possible effects of climate change, human influence on natural background
conditions in American Falls Reservoir is primarily manifested through temperature changes in
the tributaries. In other words, major deviation from natural background in the reservoir
primarily results from changes in the tributaries, and changes leading to temperature problems
in atributary may well lead to temperature problems in the reservoir. Conversely,
improvement of temperatures in atributary should lead to improved temperatures in the
reservoir. It is assumed, therefore, that as long as tributaries are meeting water quality
standards for temperature, American Falls Reservoir is experiencing natural background
conditions.
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Table 2-8. American Falls Reservoir temperature and dissolved oxygen data by site in relation to water quality standards criteria (from DEQ data).
Avg=average, temp=temperature, DO=dissolved oxygen, #=number.

Dam Fenstermaker Point Little Hole Draw Point County Boundary Point
#of #of #of #of
depths depths depths depths
One or One or where One or One or where One or One or where One or One or where
more more temp more more temp more more temp more more temp
Avg depths depths <22°C Avg depths depths <22°C Avg depths depths <22°C Avg depths depths <22°C
Avg DO with with & Avg DO with with & Avg DO with with & Avg DO with with &
temp (mg/ | temp DO>6 DO>6 temp (mg/ | temp DO>6 DO>6 temp | (mg/L | temp DO>6 DO>6 temp | (mg/ | temp DO>6 DO>6
Date (°C) L) <22°C mg/L mg/L (°C) L) <22°C mg/L mg/L (°C) ) <22°C mg/L mg/L (°C) L) <22°C mg/L mg/L
11-May-01 8.8 10.1 | YES YES 16 NM! NM NM NM NM 10.6 10.3 YES YES 10 10.8 1.0 | YES YES 8
23-May-01 121 8.4 YES YES 16 NM NM NM NM NM 13.7 6.1 YES YES 7 14.4 6.8 YES YES 7
6-Jun-01 14.0 6.9 YES YES 14 NM NM NM NM NM NM NM NM NM NM 14.3 72 YES YES 6
20-Jun-01 15.4 5.7 YES YES 1 NM NM NM NM NM 16.0 6.1 YES YES 8 16.6 6.0 YES YES 3
3-Jul-01 ATE2 7.7 ATE YES ATE NM NM NM NM NM ATE 8.2 ATE YES ATE ATE 8.8 ATE YES ATE
12-Jul-01 21.9 74 YES YES 0 NM NM NM NM NM 22.6 5.5 NO NO 0 221 7.0 NO YES 0
19-Jul-01 211 6.6 YES YES 9 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
25-Jul-01 20.9 7.2 YES YES 7 NM NM NM NM NM 20.0 6.1 YES YES 4 20.0 75 YES YES 4
2-Aug-01 213 9.3 YES YES 9 NM NM NM NM NM 20.5 75 YES YES 4 18.1 7.1 YES YES 3
8-Aug-01 ATE 9.0 ATE YES ATE ATE 8.0 ATE YES ATE ATE 7.3 ATE YES ATE NM NM NM NM NM
4-Jun-02 15.2 9.9 YES YES 14 15.2 9.9 YES YES 12 17.4 7.3 YES YES 8 18.3 9.4 YES YES 6
20-Jun-02 171 9.1 YES YES 13 NM NM NM NM NM 17.6 10.9 YES YES 8 18.2 11.3 | YES YES 6
2-Jul-02 17.6 3.7 YES NO 0 20.4 8.5 YES YES 9 20.5 8.2 YES YES 7 211 7.3 YES YES 6
15-Jul-02 ATE 5.3 ATE YES ATE ATE 7.9 ATE YES ATE ATE 6.6 ATE YES ATE ATE 6.9 ATE YES ATE
31-Jul-02 21.8 8.7 YES YES 4 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
28-May-03 14.4 9.7 YES YES 14 NM NM NM NM NM 15.8 7.9 YES YES 8 18.0 105 | YES YES 7
9-Jun-03 171 8.1 YES YES 13 NM NM NM NM NM 17.5 7.0 YES YES 8 18.3 8.0 YES YES 6
26-Jun-03 18.1 74 YES YES 12 18.1 7.0 YES YES 9 17.8 71 YES YES 6 15.5 9.7 YES YES 5
11-Jul-03 ATE NM ATE NM ATE ATE NM ATE NM ATE ATE NM ATE NM ATE ATE NM ATE NM ATE
23-Jul-03 ATE 7.3 ATE YES ATE ATE 9.4 ATE YES ATE ATE 7.4 ATE YES ATE NM NM NM NM NM
5-Aug-03 23.2 74 NO YES 0 23.0 7.5 NO YES 0 21.2 8.6 YES YES 2 NM NM NM NM NM

'NM=not measured
2ATE=air temperature exceeded 90th percentile of the 7-day average daily maximum air temperature.
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Table 2-9. American Falls Reservoir temperature and dissolved oxygen data in relation to
water quality standards criteria, summary of all sites (from DEQ data). Avg=average,
temp=temperature, DO=dissolved oxygen, #=number, %=percentage.

# of % of # of % of % of sites
sites sites sites sites # of sites with temp
Avg | Avg with with with with wigh temps | £22°C &
temp DO temp< | temp=< DO>6 | DO>6 | 22°C & DO DO >6

Date (°C) (mg/L) | 22°C 22°C mg/L mg/L > 6 mg/L mg/L
11-May-01 10.1 10.5 3 100% 3 100% 3 100%
23-May-01 13.4 7.1 3 100% 3 100% 3 100%
6-Jun-01 14.1 7.1 2 100% 2 100% 2 100%
20-Jun-01 16.0 5.9 3 100% 3 100% 3 100%
3-Jul-01 ATE? 8.2 ATE ATE 3 100% ATE ATE
12-Jul-01 22.2 6.6 1 33% 2 67% 0 0%
19-Jul-01 21.1 6.6 1 100% 1 100% 1 100%
25-Jul-01 20.3 6.9 3 100% 3 100% 3 100%
2-Aug-01 20.0 8.0 3 100% 3 100% 3 100%
8-Aug-01 ATE 8.1 ATE ATE 3 100% ATE ATE
4-Jun-02 16.5 9.2 4 100% 4 100% 4 100%
20-Jun-02 17.6 10.4 3 100% 3 100% 3 100%
2-Jul-02 19.9 6.9 4 100% 3 75% 3 75%
15-Jul-02 ATE 6.7 ATE ATE 4 100% ATE ATE
31-Jul-02 21.8 8.7 1 100% 1 100% 1 100%
28-May-03 16.1 9.3 3 100% 3 100% 3 100%
9-Jun-03 17.6 7.7 3 100% 3 100% 3 100%
26-Jun-03 17.4 7.8 4 100% 4 100% 4 100%
11-Jul-03 ATE N[V ATE ATE NM NM ATE ATE
23-Jul-03 ATE 8.0 ATE ATE 3 100% ATE ATE
5-Aug-03 22.4 7.8 1 33% 3 100% 1 33%

‘average of sites
ATE=air temperature exceeded 90th percentile of the 7-day average daily maximum air temperature
*NM=not measured

As natural background conditions in American Falls Reservoir are unknown, atemperature of
22°C (similar to the instantaneous water quality standard for temperature [IDAPA
58.01.02.250.02.b]) was arbitrarily chosen to facilitate evaluation of temperature conditionsin
the reservoir. High temperatures were noted at Little Hole Draw and County Boundary points
on 12 July 01 and the dam and Fenstermaker Point on 5 August 03 (Table 2-8). All
temperatures at all depths at the two sites on each day were greater than 22°C. Average water
column temperatures at the two sites on 12 July 01 were about a half degree or less above the
22°C criteria. Both siteson 5 August 03 averaged about 23°C. All other sites on all other
sampling dates had an average temperature cooler than 22°C, including one other site on 12
July 01 and two other siteson 5 August 03. Thus, on any sampling date there was at least one
area of the reservoir that could be used for temperature refugia for fish (Table 2-9). The 24-

52



American Falls Subbasin Assessment and TMDL e May 2012

hour sampling effort by DEQ showed temperatures consistently above the 22°C threshold
(Appendix B). Again, no fish kills were reported during this time period (Dr. Richard Scully,
|daho Department of Fish and Game/Pocatello, personal communication).

Although higher levels of nutrients and algae may be affecting water quality, forage conditions
for trout in American Falls Reservoir have been rated excellent. |daho Department of Fish and
Game compared reservoirs throughout 1daho as to zooplankton populations and their potential
as trout forage resources (Teuscher 1999). American Falls Reservoir was rated second highest
in the state.

These data justify listing of American Falls Reservoir for nutrients, and possibly dissolved
oxygen, but not sediment (Table 2-1). It appears that phosphorus levels in the reservoir are
high compared to EPA criteria, and phosphorus is most likely the limiting nutrient to
vegetative growth in the reservoir. However, some uncertainty exists as to whether nitrogenis
at times the limiting nutrient in the reservoir, and it may be that increased levels of either
phosphorus or nitrogen will lead to excessive chlorophyll a levels. High algal densities
contribute to low dissolved oxygen levels observed in the reservoir. Reservoir data are
somewhat ambiguous in relation to violations of water quality standards for dissolved oxygen,
but regardless, dissolved oxygen will be addressed in this document. Although reports point
out that doughing of shoreline has added to sediment loading in the reservoir, no data were
discovered indicating impairment of beneficial uses. The overall estimated reduction in storage
islow at least compared to thresholds used in Nebraska to identify reservoirs with concerns
about volume loss due to sedimentation. Despite temperature exceedances of water quality
standards for cold water aguatic life, cooler water refugia were documented at other sitesin the
reservoir; these exceedances have not led to any fish kill. Thus, the reservoir will not be
considered for listing of temperature on 303(d) list at thistime.

2.3.1.2. Snake River

Flow in the section of the Snake River above the reservoir has been greatly modified by the
Minidoka Project. Annual flow averages about 4,800 cfs (Table 1-3), ranging from about 1,000
cfsto over 12,000 cfs (Figure 2-5). Highest flows occur in April to June followed by the lowest
flows in August and September (Figure 1-5).

The Snake River water quality limited assessment unit is listed as having dissolved oxygen,
flow alteration, nutrient, and sediment problems (Table 2-1). DEQ and USGS, working under
DEQ contract, began sampling the Snake River in 2000. Sites include bridges at Shelley, Firth,
Blackfoot, and Ferry Butte (Tilden Bridge). In November of 2002, sampling at Shelley and
Firth wastewater treatment plants was implemented.
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Figure 2-5. Annual (calendar year) average flow in the Snake River at Neeley (13077000) and near Blackfoot (13069500) USGS surface-
water stations.
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Overall averages from Snake River sampling do not indicate that levels of nutrients or
sediment are impairing beneficial uses (Table 2-10, Appendix C). Average total phosphorus
did not exceed 0.035 mg/L, which was less than the EPA water quality criteria guidance
recommendation of 0.1 mg/L (EPA 1986). Based on EPA Ambient Criteria, total phosphorusis
higher than the 25th percentile aggregate value of 0.022 mg/L for reference sites but well
within the range (0.010-0.055 mg/L) of those sites. Using similar criteria, total nitrogen
(nitrate+nitrite plus total Kjeldahl nitrogen) is close to the aggregate value for reference
conditions of 0.38 mg/L, ranging from 0.330 mg/L at Blackfoot to 0.402 mg/L at Ferry Butte
(Tilden Bridge).

Total suspended solids/suspended sediment concentration (TSS/SSC) was also low. The
highest average TSS/SSC was 15 mg/L at Ferry Butte (Tilden Bridge). A maximum value of
79 mg/L also was observed Ferry Butte. USGS bedload sampling showed most of the sediment
load in the Snake River is passing in the suspended state (Table 2-11, Appendix C). Generally,
bedload on the sampling dates in 2000 to 2002 was less than 4 mm (< 0.16 in) and greater than
0.25 mm (> 0.01 in); however, higher water years may show a different pattern. For example,
flows in 1997 moved tremendous amounts of cobble-sized sediment in the Blackfoot area of
the Snake River (Lynn Van Every, Idaho Department of Environmental Quality, personal
communication).

Three wastewater treatment plants discharge directly into the Snake River. Although
wastewater treatment plants at Blackfoot, Firth, and Shelley are contributing nutrients and
sediment to the Snake River (Appendix D), it appears they are having minimal effect on water
quality or beneficial uses as assessed at the four bridge sites.

Stormwater runoff from part of the City of Blackfoot drains to the Snake River. Limited
stormwater runoff data were available from two sites monitored in June of 2001 and March of
2002 with marked differences in pollutant levels observed between the two events (Table 2-
12). Sampling in 2001 and 2002 showed average total phosphorus of 0.42 mg/L and 1.57
mg/L, respectively. Average nitratetnitrite (no other nitrogen form was analyzed) ranged from
0.26 mg/L in 2001 to 0.90 in 2002. Total suspended solids concentrations averaged 81 mg/L in
2000 and 462 mg/L in 2001. From data collected on the mainstem Snake River by DEQ, it
appears that present loads from City of Blackfoot sormwater runoff are having minimal if any
effect on water quality or beneficial usesin theriver.

Temperature monitoring was conducted by USGS at the Snake River near Shelley and near
Blackfoot gage sites (Table 2-13, Appendix C). In 2001, maximum temperatures exceeded
20°C in July and August. The river was warmer in 2002 when maximum values surpassed
20°C in June through September. Mean monthly temperatures were greater than 20°C at both
sites in 2002 only.

Temperature violations of water quality standards were observed at both Snake River sites.
Only data from 21 June to 21 September, the period of interest for cold water aquatic life, were
used in the evaluation (Essig and Mebane 2002). In WY 2001, both instantaneous and daily
average temperature exceedances topped 10% at the near Shelley and near Blackfoot gage sites
(Table 2-14). In WY 2000, daily average temperature at the near Blackfoot gage exceeded the
10% violation threshold.
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Statistic | Tilden [ Blackfoot| Fith | Shelley | Tilden |Blackioot| Fith | Shelley | Tilden [Blackfoot| Fith | Shelley
Total ammonia as N {mgiL) NO, + NO; as N (mg/L) Total Kjeldahl nitrogen {mgiL)
Average 0012 0.024 0018 0.020 0110 00735 0109 0142 0292 0.252 0239 0210
St Dew 0013 0.048 0013 0.021 0.091 0.085 0100 0.094 0.14% 0.097 0.070 0.05%
Count 59 38 a7 59 59 28 37 59 59 35 a7 59
Mlaxi mum 0.080 0270 0.061 0.094 0413 0.202 0334 0355 1.000 0.530 0410 0.230
Mlinimum 0.001 0.003 0.003 0.001 0.023 0003 0003 0.030 0120 0120 0120 0120
MWedian 0.008 0011 o017 0.011 0078 0.035 0086 0109 0.250 0.220 0.240 0.200
Dissolved orthophosphorus as P {mg/L) Total phosphorus {mg/L)
Average 0.006 0.007 0.009 0.010 0.035 0.029 0.035 0.029
St Devw 0.004 0012 0.007 0.007 0.018 0.014 0.020 0.010
Count 59 328 a7 58 59 38 a7 59
Mlaximum 0020 0074 0038 0.026 0.096 0064 0096 0.064
MAinimum 0.001 0.003 0.003 0.002 0.009 0.008 0.014 0013
Median 0.004 0.00% 0.008 0.008 0.031 0.026 0027 0026
TSSISSC (mygll) Turbidity (mgilL)
Average 151 69 73 59 50 £.1 468 4 6
St Deyw 138 5.1 66 449 4.0 30 28 32
_ount 549 38 a7 549 39 3 3 38
Ml mum 79 18 an 24 220 9.3 Fils] 14.0
Minimum 05 05 05 05 0.3 372 20 03
Median 130 58 52 40 43 57 473 38
Table 2-11. USGS bedload sampling at Snake River near Shelly gage site (13060000), 2000 to 2002.
Days
sampled Mean MWean
(bedload! |suspended | bedload ) ) ) )
suspended | sediment | sediment hean sediment bedload sieve diameter, percent finer than
Site Year sediment) | {tonsfday) | (tonsiday) | 062 mm | 125 mm | 250mm | 500 mm [ 1.00mm | 2.00mm | 400mm [ 8.00mm | 16.0mm | 32.0mm | 84.0mm
nr Shelley 2000 4012 176.83 0.27 0.00 063 550 65.50 8250 9350 100.00 100.00 100.00 100.00 100.00
2001 412 70.55 040 0.00 150 13.63 59.38 7850 92.13 100.00 100.00 100.00 100.00 100.00
2002 412 100.78 0.07 1475 1779 26.00 50.50 7363 91.88 100.00 100.00 100.00 100.00 100.00
Average 116.05 0.2% 492 5.64 15.04 65279 7821 9250 100.00 100.00 100.00 100.00 100.00
nr Blackfoot| 2000 412 28642 17.98 0.00 1.38 725 71.00 90.38 93.88 9475 9488 97.13 98.50 100.00
2001 412 74.03 0.99 1.00 288 15.00 7050 90 .88 97.75 100.00 100.00 100.00 100.00 100.00
2002 412 195.55 249 079 265 14.83 78.13 96 63 98.75 99.50 100.00 100.00 100.00 100.00
Average 185.33 715 060 2.30 12.36 7321 92 63 96.79 98.08 98.29 99.04 99.50 100.00
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Table 2-12. Stormwater runoff data from sampling by City of Blackfoot and DEQ for two discharges to the Snake River, June 2001

and March 2002.

Ortho- Total | Total | Total Total Fecal
Total Total | Total | Total |phosphate | Sulphate |dissolved| nitrate | nitrite Total suspended | Total | coliform| £ coll
Locationin Alkalinity | ©OD |cadmium|Chloride | chromium | lead | nickel as P as 504 | solids | asM | as N |phosphorus| solids zinc | (cfu/ 100 | (cfuf100
Elackfoot (mag/L) [(magfL)| (wal | (mgll) gy [(uali|fugl) | (mgll) (mg/L) | (mg/l) |img/L) | (mg/lijas P {ma/ly| (mal)  [{uagli] mi) ml}
13-Jun01
Behind Albertsons | 124 77 =1 5.499 5 14 <5 0274 318 D287 0017 0507 a9 106 | 200 200
Behind YWWal hart 115 43 =1 741 <5 7 <5 0.231 268 019110018 0332 62 74 | 1500 200
8-Mar02
Behind Albertsons| 51 220 i 59.6 27 46 14 133 .95 240 | 0832 006 1.71 434 321
Behind YWal Mart 52 191 i 54.6 25 44 12 1.3 119 285 | 08420058 142 430 275
Table 2-13. USGS Snake River temperature monitoring data.
Water Year 2000 Water Year 2001
Temperature ("C) nr Shelley Temperature (°C) nr Blackfoot Temperature (°C) nr Shelley Temperature (°C) nr Blackfoot
Date Mla Min Mean Ml Min Mean Ml Min hean Ml hlin hlean
May 149 72 11.1 156 74 121 177 [N 127 18.2 9.3 14.1
Jung 18.2 11.2 146 2049 10.2 154 228 11.3 16.6
July 213 152 178 234 17.2 197 2356 174 203
Algust 218 162 189 237 158 194 243 16.7 200 230 171 200
September 19.5 10.2 15 21.2 124 16.5 203 14.1 16.5
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Table 2-14. Temperature exceedances of state water quality standards in Snake River, 21 June to 21 September (from USGS

temperature monitoring data).

WY2000 WY2001
near Shelley near Blackfoot near Shelley near Blackfoot
Instantaneous Sje”ége > Instantaneous Sje”ége Instantaneous Sje”ége Instantaneous (> Sje”r{;lge
0 0 0 0
(> 22°C) 19°C) (220 c19°c) | #22C) >19°0) | 2%©) (>19°C)
Number of days 88 88 79 79 93 93 93 93
sampled
Number of days
ambient air
temperature 13 13 10 10 6 6 6 6
exceeds average
maximum®
Number of days
water temperature 0 7 4 18 26 52 14 60
exceeding water
quality standards
Percent of days
with water 0.0 9.3 5.8 26.1 29.9 59.8 16.1 69.0
temperature
exceedances

'idaho Water Quality Standards exempts numeric temperature criteria when air temperature exceeds the 90th percentile of the annual maximum weekly maximum temperatures as
determined from the historical record of a nearby weather station (IDAPA 58.01.02.080.04). For Pocatello this temperature is 97.04°F (Essig and Mebane 2002).
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In August and September 2002, DEQ deployed continuous (interval=15 minutes) monitoring
sondes at four sites in the Snake River for about a one-week period. Temperature and dissolved
oxygen data showed no water quality exceedances at the sites (Figure 2-6).

Additional to their work under contract with DEQ, USGS has conducted other monitoring in
the Snake River. Sampling of water quality has occurred periodically at both the near
Blackfoot and near Shelley gage sites (Appendix C). As part of their National Water-Quality
Assessment (NAWQA) work, USGS investigated pesticide and organic compound
contamination in the upper Snake River Basin (Maret and Ott 1997). Fish collected from the
Snake River near Blackfoot and Spring Creek near Fort Hall had detectable concentrations of
dichlorodiphenyl-trichloroethane (DDT) metabolites. Snake River fish also showed detectable
levels of polychlorinated biphenyls (PCB) and chlordane. No organochlorine compounds were
detectable in bed sediment from either site. Observed concentrations fell below recommended
maximum concentrations (NAS/NAE 1973 cited in Maret and Ott 1997).

The NAWQA study also analyzed for pesticides at three sites in the subbasin: the Snake River
near Shelley and near Blackfoot, and Ross Fork near Fort Hall. Both atrazine and EPTC (s
ethyl dipropylthiocarbamate) were detected (Ott 1997). Atrazine concentrations were less than
0.02 ug/L and EPTC concentrations were less than 0.2 ug/L. Maximum contaminant level
(maximum level of certain contaminants permitted in drinking water) for atrazine is 3 ug/L.
There is no maximum contaminant level (MCL) for EPTC.

Low and Mullins (1990) studied water quality, bottom sediment, and biota associated with
irrigation drainage in the reservoir area. They concluded biotic concentrations for trace
elements were low except for mercury and selenium. The authors expressed concern regarding
levels of selenium in mallard duck livers. In addition, DDT metabolites were detected in all
waterbird eggs (especially cormorant), although concentrations did not exceed criterion for
protection of aquatic life.

In conclusion, data do not support listing of the Snake River for dissolved oxygen and nutrients
(Table 2-1). Sediment also does not appear to be impairing beneficial uses, but the effect of
bedload and water column sediment in average to high water years is unknown. Until such data
are collected, or BURP assessment indicates beneficial use support, it is recommended that the
Snake River continue to be listed for sediment. As mentioned previously, flow alteration has
occurred as the Snake River hydrology has been modified as part of BOR’ s Minidoka Project.
Data do indicate violations of water quality standards for temperature. Organic compounds,
pesticides, and metals have been detected in the subbasin. The greatest concern appears to be
the possible effect of these chemicals and metals on waterbird populations. Snake River will be
recommended for delisting of dissolved oxygen and nutrients, and should be considered for
listing of temperature on the next 303(d) list.

59



American Falls Subbasin Assessment and TMDL e May 2012

Snake River at Shelley, 15-22 Aug 2002

Snake River at Porterville, 30 Aug-6 Sep 2002
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Figure 2-6. DEQ continuous (15-minute interval) monitoring data from Snake River, August, September 2002.
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2.3.1.3. Bannock Creek

Streamflow on Bannock Creek was monitored by USGS from June 1985 to September 1994.
Average annual flow during this period of record was 40 cfs (Table 1-3), ranging from 25.1 cfs
to 87.2 cfs (USGS Web site). The average annual hydrograph showed peak runoff occurring
early in the year in February and March (Figure 2-7) and lowest flows occurring in August.
Tributary information on flow was limited. Average annual flow in 1988 in Rattlesnake and
West Fork creeks was 12.4 and 8.6 cfs, respectively (USGS Web site). No data were available
for flows in Moonshine or Knox creeks.

Data assessment completed on Bannock Creek watershed supports inclusion of Bannock Creek
watershed on the 303(d) list. Bannock Creek was listed on the 1998 303(d) list for bacteria,
nutrients, and sediment. Data collected from BURP showed high levels of surface sediment in
both Bannock and Rattlesnake creeks (Table 1-7) and lower levels of sediment were found in
Knox Creek. BOR monitoring of Bannock Creek showed high levels of suspended sediment
averaging 73 mg/L over the sample period (Table 2-15, Appendix E). Tota nitrogen and total
phosphorus averaged 1.69 and 0.36 mg/L, respectively. For Xeric West streams, both of these
levels exceeded the 25th percentile aggregate nutrient reference conditions although the total
phosphorus concentration was within the range of reference conditions (EPA 2000).
Assessment of BURP data following DEQ’s water body assessment guidance (Grafe et al.
2002) indicated none of these three streams were supporting beneficial uses for cold water
aguatic life (Table 2-16). Additionally, Rattlesnake and Knox creeks have high levels of
sediment, which likely contributed to a listing of not supporting cold water aquatic life. BURP
monitoring data has not been collected on Moonshine Creek or West Fork due to access
restrictions. Nutrient and sediment data from Shoshone-Bannock Tribes 2003 sampling
program are summarized in Table 2-17.

While the 1998 303(d) list identified bacteria as a problem in Bannock Creek, lack of data
prohibits an adequate use impairment determination or a pollutant load allocation from being
conducted. Only two samples were collected in Bannock Creek in June 2000 both of which
occurred at a site outside of the Fort Hall boundary. While the two samples had a geometric
mean of 420 E. coli colonies/100 ml of water, exceeding the state water quality standard of 126
colonies/100 ml, lack of the required number of samples (i.e., five samples within a 30-day
period) resulted in insufficient datato conduct an adequate assessment of primary or secondary
contact recreation use existing or designated for Bannock Creek. The Shoshone-Bannock
Tribes and DEQ recommend a collaborative monitoring effort to collect more bacteria data that
is representative of water quality conditions in Bannock Creek, prior to developinga TMDL.
Evaluation of the fish community in Bannock Creek watershed is limited. Fish distribution
surveys were conducted by USFS in August 2001 on two tributaries to Rattlesnake Creek,

Crystal and Midnight creeks (USFS 2001). On that sampling date both surveys revealed no
running water in either stream and both were deemed non-fish sustaining water bodies.

2.3.1.4. Other tributaries

Amongst other tributaries, only McTucker Creek is on the 303(d) list. BOR sampling indicated
an average flow of 187 cfs (Table 2-18). A high flow of 300 cfs was observed in both June
2002 and July 2003. The lowest flow recorded wasin June of 2001 at 17 cfs; however, this
recording is suspect as next lowest recorded flow was 120 cfs in November 2002. Excluding
the 17 cfs value, flow averaged 199 cfs.
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Figure 2-7. Average monthly flow at Bannock Creek USGS surface-water station (13076200), June 1985 to September 1994.
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Table 2-15. Descriptive statistics from BOR sampling of
American Falls Reservoir tributaries, springs, and drains.

Flow | Ortho P |Total P| MNHsz | NOs+NO2 | T ™ SS
WWaterbody Statistic’ cfs) tmgll) | imglly | (mgil) magll) /L) [ imgdly | imafl)
Bannoclk Cr Average 248 0268 | 0.361 | 0.027 1.238 0421 [1688| 734
Count 23 23 23 23 23 22 22 23
Standard Deviation| 203 0268 | 0.260 | 0.022 0778 0368 | 0780 | 1620
Mlaximum 104.0 0.803 | 0.850 | 0.100 2.650 1990 | 3.000 ] 7780
Pini mum 12.0 0.019 | 0.081 | 0.005 0410 0180 [ 0630 2.0
hiedian 328 0126 | 0.300 | 0.020 1.030 0355 [ 1590 | 24.0
Cedar Spillway Average 311 0002 | 0027 | 0.012 0.027 0253 | 0280 7B
Count 5] 10 10 10 10 10 10 10
Standard Deviation| 195 0.001 | 0.016 | 0.007 0.061 0112 | 0131 70
Mlaximum 54.0 0.004 | 0.068 | 0.020 0.200 0520 [0525| 220
helini rum 78 0.002 | 0.013 | 0.005 0.005 0150 [ 0155 05
hedian 24.0 0.002 | 0.022 | 0.008 0.005 0210 [ 0.218 55
Clear Cr Average 372 0.010 0.029 | 0.016 1.499 0221 1.740 10.0
Count 13 22 22 2z 22 21 21 22
Standard Deviation| 31.7 0.003 | 0019 | 0.014 0.141 0199 [ 0253 12.7
Melasd mum 1200 0.016 | 0.077 | 0.060 1.730 03880 [ 2510 480
tlini mum 15.0 0.006 | 0.005 | 0.005 1.070 0.050 [ 1440 05
hedian 20.0 0011 | 0027 | 0.010 1515 0160 [ 1620 45
Colburmn wasteway Average 5.2 0.013 | 0.051 | 0.095 0.645 0757 | 1405 10.1
Count 15 23 23 23 23 23 23 23
Standard Deviation 4.7 0.017 | 0.034 | 0.186 0.866 0457 [ 0830 5.8
Ml mum 16.0 0073 | 0155 | 0.920 3.000 2460 [ 3320 320
hlinimum 1.5 0.002 | 0.005 | 0.010 0.005 0230 [ 0.540 2.0
Median 3.0 0.007 | 0.046 | 0.030 0.220 0670 [ 1150 6.0
Crystal wastewiay Average 49.1 0.020 | 0.048 | 0.067 1.675 0362 | 2025 11.2
Count 24 34 24 34 24 33 33 34
Standard Deviation| 114 0012 | 0.018 | 0.035 0.290 0131 | 0321 171
Mlasdmum 0.0 0.041 | 0.094 | 0.130 2.130 0940 | 2800 | 101.0
helini rum 17.0 0.002 | 0.020 | 0.005 0.880 0200 [ 1170 20
hedian 50.0 0.023 | 0.046 | 0.070 1.680 0350 [ 2010 6.0
Danielson Cr Average S56.2 0.010 | 0.035 | 0.032 0719 0250 [ 0955 99
Count 24 24 24 34 24 33 a3 24
Standard Deviation 3.7 0.006 0.010 | 0.028 0.251 0071 | 0271 5.1
Mlaximum £9.5 0.025 | 0.054 | 0.130 1.170 0420 [ 1440 | 220
Plini mum 36.0 0.002 | 0.017 | 0.005 0.210 0180 [ 0520 4.0
hiedian S6.0 0.009 | 0.036 | 0.020 0.705 0220 [ 0910 80
Hazard CriLittle Hole Average 16.7 0.196 | 0.248 | 0.489 1.782 1137 | 2.852 9.9
Dirawy Count a0 24 24 34 24 33 a3 24
Standard Deviation| 18.8 0.221 | 0.238 | 0.848 1.936 1281 | 2.810 10.3
Mlasd mum £3.0 0727 | 0820 | 2770 5.860 5400 [ 200 430
hlinimum 1.0 0.002 | 0.034 | 0.005 0.020 0220 [ 0.350 2.0
hedian 68 0049 | 0101 | 0.040 0495 0510 [ 08960 70
M Tucker Cr Average 196.2 0.011 | 0.034 | 0.017 0.991 0220 [ 1.200 74
Count 14 31 3 31 3 20 30 31
Standard Devigtion| $3.2 0.009 | 0.010 | 0.010 0463 0077 [ 0442 54
Flaximum 300.0 0.038 | 0.061 | 0.040 2.900 02370 [3020) 21.0
helini rum 17.0 0.002 | 0.013 | 0.005 0410 0030 [ 0660 05
hedian 200.0 0.010 | 0.034 | 0.020 1.060 0210 [ 1.210 6.0
Seagull Bay tributary Average 54 0074 | 0216 | 0044 0234 0577 | 0811 ] 1383
Count 11 14 14 14 14 14 14 13
Standard Deviation 55 0061 | 0227 | 0.024 0.234 0281 | 0367 | 3608
Mlaximum 20.0 0.203 | 0.980 | 0.080 0.710 1380 | 1.510 | 13370
Minimum 05 0.002 0.037 | 0.005 0.005 0320 | 0340 10.0
hiedian 4.0 0.051 | 0157 | 0.040 0.155 0500 (0750 520
Spring Cr Average 3151 0.010 | 0.025 | 0.015 1.000 0143 [ 1112 5.2
Count 21 21 21 21 21 20 20 21
Standard Deviation| 238 0.004 | 0.008 | 0.023 0.163 0098 [ 0142 54
Melasd mum a51.0 0017 | 0044 | 0.110 1.630 0500 [ 1560 240
hlinimum 2720 0.005 | 0.012 | 0.005 0.840 0.080 [ 0930 2.0
hedian 2130 0.010 | 0.024 | 0.010 0.990 0110 [ 1100 70
Sterling wasteway Average 5.5 0.020 | 0.081 | 0.101 1.116 0581 | 1678 av.z
Count 21 3z 3z 33 3z 3z az 3z
Standard Deviation 35 0.018 | 0.077 | 0.234 0.4563 0632 (0855 522
IWland murm 14.0 0.082 0.390 | 1.360 1.800 3720 | 5140 1980
hlinimum 09 0.002 | 0.022 | 0.005 0.110 0230 [ 0490 30
tedian 53 0.01%5 | 0.051 | 0.050 1.240 0425 [ 18680 14.0
Sunbearm Cr Averadge 44 0045 | 0.246 | 0.081 0.231 0762 | 0993 951
Count 16 20 20 20 20 20 20 19
Standard Deviation 30 0029 | 0218 | 0.169 0.317 001 (0893 773
Mlaximum 10.0 0.109 | 1.080 | 0.780 1.360 2720 | 4080 3320
helini rum 1.0 0.007 | 0.072 | 0.005 0.005 0240 [ 0275 16.0
hedian 4.0 0.037 | 0190 | 0.035 0.135 0585 [0735| 81.0

Tetatistics not calculable if no data {count=0); standard dewviation not calculable with only one data point {count=1)
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Table 2-16. BURP data analysis and water body assessment of American Falls Subbasin tributaries.

Year Index score Beneficial use? support
Waterbody Site |sampled | SMI|SFI| SHI[Average] CwAL | SaSp | PCR | SCR | aws | ws | w A
303{d) listed streams

McTucker Creek 1996 21111 133 NS A A A A

Eannock Creelk | lower| 1996 0 i 1] NS A F5 F5 F5 F5

Fattlesnale Creel|upper| 1996 0 i 1] [ A, A, A, A,

lowwer | 1996 1 1 1 M5 A A A A

Knox Creelk 1996 0 3 1] NS A A A A

MNon-303(d) listed streams
Danielson Creek 1998 1 1 1 NS NS MA F5S F5S F5S F5S
Razard Creeld 1998 | © 11 o | NS | NS NA | FS | FS | FS | Fs
Little Haole Diraw

Michaud Creek |upper| 1997 3 2 25 FS FS FS FS FS FS FS
lowwer | 1997 3 1 Z

i_rystal Creek 1998 Z 3 25 F5S F5S A F5S F5S F5S F5S

Sunbeam Creek 1998 0 i 0 S A A A A

'Shl=stream macroinvertebrate index, SFl=stream fish index, SHI=stream habitat index: index score average defaults to O if any
index score is 0

2C\WAL=coldwater aquatic life, SaSp=salmonid spawning, PCR=primary contact recreation, SCR=secondary contact recreation,
AVYS=agriculture water supply, MYS=industrial water supply, VW=wildife, A=aesthstics N==not supported, NA=not assessed,
FS=fully supported
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Table 2-17. Shoshone-Bannock Tribes nutrient sampling results from Bannock Creek watershed.
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Parameter
Total
Kjeldahl | Ammonia Total Total Ortho- Total
nitrogen nitrogen Mitrate+ nirogen | phosphorus | phosphorus | suspended
Site Diate {mail) {mail) nitrite (mafl) (mgfo {mgiL) oyl salids (mgfL)
Apr-03 05 0.02 0.02 057 0.02 KD 6
West Fork Bannock Creek: =1 ND D D ND 0.0122 D 52
Apr03 05 0.07 0540 1.05 0.0279 0.07 128
Lower Bannock Creek TE 371 D 119 49 0467 028 734
. Apr03 112 0.07 0,396 157 0408 ND 454
Upper Moonshine Creek =17 12 0.108 0697 1807 0457 014 251
. Apr-03 05 0.07 0.07 057 0.0202 ND 12
Lower Moonshine Creek =11 ND ND 00531 ND 0.015 ND 6.06
Apr-03 119 0.03 013 137 0707 0.06 734
Upper Rattlesnake Creek " o0 KD D 0.0419 KD 0.145 0.08 147
Apr03 05 0.02 0.04 054 0.124 KD 75.9
Lower Rattlesnake Cresk =" 52 ND D D ND 0.0833 0.05 30

Ytotal nitrogen = total Kjeldahl nitrogen + nitrate+nitrite
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Table 2-18. BOR flow data from McTucker Creek near ponds.

Date Flow (ofs) Comments

11-Jun-01 17

1-May-02 140

4-Jun-02 200 Estimate
26-Jun-02 220 Estimate
9-Jul-02 270 Estimate
13-Aug-02 200 Estimate
9-0ct-02 160 Estimate
29-0ct-02 130 Estimate
29-0ct-02 130 Estimate
25-Mow-072 120 Estimate
25-Mow-072 121 Estimate
12-Mar-03 280 Estimate
1-Apr-03 200 Estimate
24-Apr-03 140 Estimate
12-May-03 20 Estimate

g-Jul-03 200 Estimate

McTucker Creek is listed for sediment problems (Table 2-1). BURP dataindicated levels of
streambed surface fines in the 60% range (Table 1-7). Average suspended sediment
concentration collected by BOR was only 7.44 mg/L with a high of 21 mg/L (Table 2-15,
Appendix E). Water body assessment of McTucker Creek BURP data showed nonsupport of
cold water aquatic life (Table 2-16). Streambed sediment levels are high, although data
indicate water column suspended sediment is not. This could be aresult of historic sediment
loading which, dueto the low gradient and spring-like nature of McTucker Creek, has yet to be
transported out of the system.

Three entities monitor streams, springs, and drains that flow into American Falls Reservoir. In
addition to Bureau of Reclamation, Neil and Marita Poulson through funding from various
sources (Idaho State University, Aberdeen-Springfield Canal Company, DEQ, and others) have
been monitoring on reservoir’ s west side. Some water bodies are sampled as part of both
efforts. Although these water bodies are not on the 303(d) list, they could contribute to both
nutrient and sediment loading in the reservoir. Idaho Power has tracked flow in waste drains
since October 2001.

A summary of BOR datafor water bodies with at least ten sampling eventsis presented in
Table 2-15 (see Appendix E for al datafrom May 2001 to July 2003). Water bodies with high
levels of sediment were Seagull Bay tributary, Sterling wasteway, and Sunbeam Creek. All
three creeks averaged 4-5 cfs flow (Appendix E). Higher concentrations of total nitrogen (> 1.0
mg/L) were recorded in Clear Creek, Colburn wasteway, Crystal wasteway, Hazard
Creek/Little Hole Draw, Spring Creek, and Sterling wasteway. Hazard Creek/Little Hole
Draw, Seagull Bay tributary, and Sunbeam Creek all had total phosphorus concentrations
greater than 0.2 mg/L whereas no other water body exceeded 0.081 mg/L. These data indicate
many of these water bodies are contributing to sediment and nutrient loads in American Falls
Reservoir.
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The Poulsons work focused on nutrients and sediment from water bodies entering the
reservoir’ swest side, nutrients in ground water, and nutrients and sediment in Aberdeen-
Springfield Canal (Poulson et a. 2001). Initial sampling took place in late 1996 and the project
proceeded in earnest in 1997 (Appendix E). High levels of phosphorus (phosphate [PO,] or
total phosphorus greater than 0.05 mg/L) were observed in Cedar Spill, Colburn wetland,
Hazard Creek/Little Hole Draw, Smith Spring, and Spring Hollow (Table 2-19). Big Hole
springs complex, Colburn wetland, Crystal Springs, Danielson Creek, Smith Spring, Spring
Hollow, and Sterling wetland all had nitrogen (nitrate+nitrite and total nitrogen) levels greater
than 1.0 mg/L with Spring Hollow the highest at about 10 mg/L.

Data from the Poulsons' efforts were sufficient to derive several conclusions (Poulson et al.
2003). The Aberdeen-Springfield Canal does not represent alarge portion of study area
nutrient loading to the reservoir. Suspended solids from the canal are of the same order of
magnitude as the TSS target. Springs are a major source of nitrogen into the reservoir. Largest
contributors of nitrogen were Crystal spring, Spring Hollow drain, and Danielson Creek
(Poulson et a. 2001). Phosphorus levels at all sites were rarely greater than target levels (0.05
mg/L).

Contribution of nitrogen from those water bodies whose flow is highly dependent on ground
water isnot surprising. The Fort Hall area has been identified as having degraded ground water
guality due to high nitrate levels (DEQ 20014).

|daho Power has monitored flow in Sterling waste, Tarter waste, and Aberdeen waste drain
(Hazard Creek/Little Hole Draw) beginning in October 2001 (Appendix E). Annual average
flow for 2002 and 2003 water years was 5.0 and 5.6 cfs at Sterling waste, 5.4 and 3.5 cfs at
Tarter waste, and 16.8 and 17.1 cfs at Aberdeen waste, respectively. The average flows are in
line with those reported by BOR for Sterling and Aberdeen wastes (Table 2-15).

Other than Danielson Creek, Hazard Creek/Little Hole Draw, and Sunbeam Creek, it is
unknown if pollutants in these water bodies are affecting beneficial uses in the water bodies
themselves. Assessment of BURP data for Danielson Creek, Hazard Creek/Little Hole Draw,
and Sunbeam Creek showed impairment of beneficial use support of cold water aquatic life
(Table 2-16).
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Table 2-19. Descriptive statistics from streams, canals, and wetlands on
north and west sides of American Falls Reservoir, 1997 to 2002.

Suspended
FO, Total P | NOa+MNO2 | Total M sediment
Waterbod Statistic’ Flowi {cfsy | {mag PALY tmafl) (g ML) ol ) [mafL)
Big Hole springs complex Average 071 0.040 4484 1.7
Count 1 5] 0] 7 8] 5
Standard dewiation 0.038 1.012 1.6
Mlaxdmum 0.71 0.100 5659 38
hinimurm 0.71 0.000 2924 0.0
Median 0.71 0.032 4 660 1.4
Cedar Spill Average 0.053 0.011 0694 0179 864
Count 0 34 g 34 g 34
Standard dewviation 0.204 0.008 3601 0417 414 .4
Mland mum 1.200 0.025 20.997 1.200 2430.5
hinimum 0.000 0.000 0.000 0.000 2.0
Median 0.006 0.013 0.008 0.000 124
Colburn (Orth) wetland Average 13.07 0032 0170 0466 1.740 237
Count 5] 149 1 19 1 19
Standard dewviation 13.53 0.043 0548 233
Mlandmum 37.08 0.160 0.170 1962 1.740 70.0
hinimurm 212 0.000 0.170 0.000 1.740 0.0
Median 5.36 0.019 0.170 0.214 1.740 146
Crystal Springs Average 149.95 0.020 0.028 2407 2850 176
Count 5] 20 3 21 3 20
Standard dewiation| 140 4 0.02§ 0.013 0934 0.357 277
Mland mum 38140 0.085 0.040 4410 3.130 50.0
Minimum 31.78 0.000 0.015 0.943 2480 0.0
Median 13243 0.007 0.030 2169 3.080 6.0
Danielson Crealk Average 6039 0021 0040 03828 1470 145
Count 4 20 1 20 1 20
Standard dewvigtion| 3509 0.030 0377 17.3
Mlandmum 84.76 0.090 0.040 1615 1470 B35
hinimurm 848 0.000 0.040 0365 1470 0.0
MWedian 74.16 0.007 0.040 0.782 1470 9.3
Hazard Creek/Little Hole Average 7798 0.075 0.250 257
Drawi Count 9 25 0 25 8] 25
Standard deviation| 3524 0.124 0367 323
Mland murm 1438.32 0.619 1.800 159.7
Minimum 1776 0.000 0.005 6.2
Median 7946 0.030 0.150 150
Mash Spill Average 0.002 0.013 0.006 0.094 95
Count 8] 3 4 3 4 3
Standard deviation 0.000 0.010 0.003 0.067 5.0
hlaxdmurm 0.002 0.025 0.009 0170 165
hinimurm 0.002 0.000 0.003 0.030 30
MWedian 0.002 0.013 0.007 0.088 7.0
R Spill Average 0.003 0.018 0.008 0.196 1086
Count 0] 5] 7 5] 7 5]
Standard deviation 0.007 0.007 0.005 0.296 6.8
landmurm 0.021 0.025 0.013 0.705 19.0
Minimum 0.004 0.005 0.001 0.000 0%
Median 0.005 0.015 0.009 0.030 128
Smith Spring Average 5.10 0.063 0.095 0333 1.145 153
Count 5] 21 1 21 1 21
Standard deviation 5.50 0.143 0620 186
hlaxdmurm 14.13 0660 0.095 2 560 1145 880
hinimum 0.64 0.000 0.095 0.000 1.145 0.0
MWedian 2.61 0.011 0.095 0.040 1.145 8.7
Spring Hollowy Hieey 38 Average 5.30 0.036 0.142 10.341 9.931 1532
Count 2 25 6] 26 5l 24
Standard deviation 1.50 0.064 0.119 3664 2.764 216.7
MWlandmurm 5.36 0.200 0.360 35615 13.940 J0B.3
Minimum 4.24 0.000 0.020 2920 5.975 0.0
Median 5.30 0.015 0.130 7.000 9758 532
Sterling YWetland Average 14.69 0.029 1.178 153
Count 5] 17 0 18 8] 17
Standard deviation 8.36 0.041 0772 219
hlaxdmurm 2755 0.150 2 880 803
hlinimum 5.65 0.000 0180 0.0
MWedian 12.98 0.010 1.169 5.7

statistics not calculable if no data (count=0); standard deviation not calculable with only one data point (count=1)
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2.3.15. Point sources

Data for point sources were available from Discharge Monitoring Reports (DMRs) for
Aberdeen, Blackfoot, Firth and Shelley wastewater treatment plants (WWTP). No data were
available for Crystal Springs Trout Farm, however, water quality data collected by the Bureau
of Reclamation (see Table E-1), just below the hatchery on Crystal Springs Creek, was used to
calculate wasteload allocations. Discharges from the four WWTPs are low. Blackfoot
discharge averaged 3.06 cfs, while Aberdeen, Firth, and Shelley all averaged less than 0.66 cfs
(Table 2-20).

Wastewater treatment plants in Blackfoot, Firth, and Shelley all contribute directly to the
Snake River (Appendix D). The Aberdeen WWTP discharges into Hazard Creek/Little Hole
Draw, which flows into American Falls Reservoir. Total phosphorus concentrations in the
effluent of the four WWTPs ranged from 1.28 mg/L at Aberdeento 2.75 mg/L at Firth WWTP
(Table 2-20). The majority of the total phosphorus discharged by the plants is in the form of
orthophosphorus, which is the form most readily used by plants.

The form of nitrogen discharged into the receiving water bodies varies by WWTP (Table 2-
20). Mogt nitrogen discharged at Firth is in the form of ammonia while Blackfoot primarily
discharges nitratet+nitrite. Aberdeen has a mix of ammonia and nitratet+nitrite. Both
nitrate+nitrite and ammonia are readily available for uptake by plants. Much of Shelley’s
effluent is in the form of organic nitrogen (total Kjeldahl nitrogen minus total ammonia
represents the amount of organic nitrogen in the effluent), which is nitrogen tied up in plant or
animal tissue.

Loading of total suspended solids does not appear to be significant. None of the four WWTPs
discharged effluent at concentrations greater than 45 mg/L and concentrations at both
Aberdeen and Blackfoot were less than 12 mg/L TSS (Table 2-20).

2.4. Data Gaps

Seldom is there enough data to confidently predict, without hesitation, exactly what is
occurring in an ecological system. Invariably, there are certain areas where more data would be
useful in order to make more accurate predictions of ecological ramifications. The most basic
data gap is natural background levels for sediment and nutrients — they are unknown.
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Table 2-20. Water quality data from wastewater treatment plants in American Falls
Subbasin, Jan. 2000 — Sept. 2003, Blackfoot 2003-2009 (Discharge Monitoring Reports).

Wastewater treatment plant
Parameter Statistic Aberdeen | Blackfoot Firth Shelley

Flow (cfs) Average 0.65 3.06 0.18 0.47
Count 45 70 45 41

Standard deviation 0.17 0.73 0.16 0.12

Maximum 1.07 5.06 0.79 0.67

Minimum 0.36 211 0.00 0.20

Median 0.65 2.99 0.14 0.48

Total orthophosphate (mg/L) Average 2.13 1.91 1.43
Count 68 6 11

Standard deviation 3.19 0.36 0.59

Maximum 19.8 2.40 2.45

Minimum 0.05 1.28 0.14

Median 1.06 1.91 1.51

Total phosphorus (mg/L) Average 1.28 2.36 2.75 2.74
Count 8 69 6 11

Standard deviation 0.29 3.36 0.59 1.20

Maximum 1.70 22.2 3.91 572

Minimum 0.86 0.05 2.24 0.87

Median 1.27 1.22 2.63 2.61

Total anmonia (mg/L) Average 5.04 12.53 6.10
Count 8 6 11

Standard deviation 3.07 2.86 4.32

Maximum 8.90 15.20 12.50

Minimum 0.03 7.46 0.03

Median 5.10 13.50 591

Total nitratetnitrite (mg/L) Average 3.79 18.60 0.09 0.55
Count 8 31 6 11

Standard deviation 2.67 6.23 0.12 0.51

Maximum 8.60 31.30 0.33 1.60

Minimum 0.87 6.63 0.02 0.03

Median 3.17 17.80 0.05 0.49

Total Kjeldahl nitrogen (mg/L) Average 5.79 4.53 16.68 14.84
Count 8 31 6 11

Standard deviation 3.23 6.41 2.36 3.90

Maximum 9.10 30.30 19.80 21.80

Minimum 1.30 0.05 13.90 7.28

Median 7.40 2.48 16.80 15.30

Turbidity (mg/L) Average 5.30 25.35 31.10

Count 31 2 2

Standard deviation 3.93 5.16 5.80

Maximum 20.10 29.00 35.20

Minimum 0.00 21.70 27.00

Median 4.66 25.35 31.10

Total suspended solids (mg/L) Average 11.35 10.85 22.47 42.24
Count 45 11 45 41

Standard deviation 4.55 2.47 18.75 39.66

Maximum 19 14 67 231
Minimum 24 6.7 0.0 25

Median 11.0 10.9 19.0 33.0
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Much of the recent datain American Falls Subbasin has been amassed during low water years.
Although impossible to collect for this TMDL, information from average and high water years
would be helpful. Bedload sediment estimates from average to high water years would be
beneficial for the Snake River along with bedload information for the tributaries.

Key data gaps involve the reservoir. The past several years, during which much of the
sampling has been done, have had below-normal precipitation. Data are needed from more
average water years and in seasons with less reservoir elevation fluctuation. There are no data
on phosphorus recycling. Even with a reduction of phosphorus loading from tributaries,
phosphorus internal to the reservoir may delay the expected recovery process. Addition of
more sampling sites would further define dissolved oxygen and temperature problems in the
reservoir. Finally, to facilitate future reservoir modeling, data appropriate to a chosen model
should be collected. At minimum, improved bathymetric information should be gathered.

Springs dot the reservoir landscape. No data are extant on the contribution of pollutants of
many of these springs. This lack of datais especially true for those springs generally inundated
by the reservoir.

More data from water bodies on Fort Hall Reservation are needed to accurately estimate loads
(e.g., Ross Fork) and/or determine beneficial use support (i.e., Bannock Creek, Moonshine
Creek and lower Rattlesnake Creek). The paucity of data (chemical, biological, physical) for
Bannock Creek and itstributaries, both temporally and spatially, significantly impedes the
ability to conduct a comprehensive water quality assessment of the designated uses in the
watershed. The limited existing data also increases the level of uncertainty for watershed
loading models used to support these TMDLs. Additional sampling is needed for Bannock
Creek and its tributaries to establish a more definitive baseline for stream bank stability, and
existing and desired sediment bedload. The Shoshone-Bannock Tribes have begun to address
some of these data gaps through its water quality monitoring program.

Streamflow discharge data is also inadequate within the American Falls Subbasin. USGS
streamflow exists for Bannock Creek; however, flow data are minimal or non-existent for
tributaries such as McTucker Creek, West Fork, Moonshine Creek, Rattlesnake Creek, and
Knox Creek.

Due to the limited number of bacteria sampling events, further bacteria sampling is necessary
on Bannock Creek. Although the two available samples indicated elevated bacteria levels, a
significant amount of E. coli data, collected in accordance with DEQ water quality standards,
IS necessary to verify contact recreation use attainment. Section 251 of DEQ surface water
quality standards stipulates that both primary and secondary contact recreation use assigned to
Bannock Creek is assessed by using a geometric mean of 126 E. coli organisms per 100 ml
based on a minimum of five samples taken every three to five days over a 30-day period.

Given the uncertainty of whether or not contact recreation use is impaired in Bannock Creek,
DEQ and the Shoshone-Bannock Tribes are committed to conducting a coordinated sampling
effort in 2004 to collect additional E. coli samples. An initial recommendation for an E. coli
monitoring approach would entail the collection of a minimum of ten samples at each of three
stations (one off-reservation, two on-reservation) located along Bannock Creek during June
and August. DEQ and the Shoshone-Bannock Tribes will work together to prepare aquality
assurance project plan (QAPP) that will more explicitly define the sampling approach and
analytical protocols to be used, prior to initiating sampling.
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3. Subbasin Assessment — Pollutant Source
Inventory

Pollutants in American Falls Subbasin originate from both point and nonpoint sources.
Nonpoint sources are the largest contributors to subbasin water quality problems.

3.1. Sources of Pollutants of Concern

3.1.1. Point Sources

Water chemistry data from monitoring at bridges below wastewater treatment facilities
(Blackfoot, Firth, and Shelley) that discharge to the Snake River have indicated little
measurable effect of nutrients from these sources. The amount of pollutant contributed by a
wastewater treatment plant is dependent on both the plant’s effluent flow and pollutant
concentration in the effluent, so a high concentration of a pollutant in the effluent may not
represent a significant source in the receiving water if WWTP effluent flows are low. Effluent
flows at Shelley and Firth from January 2000 to September 2003 averaged less than 1 cfs
(Table 2-20), while average effluent flow at Blackfoot, for the same period, was 2.45 cfs. In
contragt, flows in the Snake River near Blackfoot averaged 4,840 cfs (Water Y ears 1910-2002;
Brennan et al. 2003); it is understandable why these point sources do not impact Snake River
water quality to any significant degree.

Aberdeen WWTP discharges directly to Hazard Creek/L ittle Hole Draw, atributary to
American Falls Reservoir. Work by BOR and the Poulsons documented high nutrient levelsin
Hazard Creek/Little Hole Draw. Aberdeen WWTP is a source of both nitrogen and phosphorus
in Hazard Creek/Little Hole Draw.

3.1.2. Nonpoint Sources and Pollutant Transport

Agriculture isa major source of nutrient loading in the upper Snake River Basin, which
includes American Falls Subbasin. Clark (1994) studied nutrients in the upper Snake River
Basin, segregating sites into unaffected or minimally-affected, agriculturally-affected, or
mainstem categories. He found significantly (p<0.05) higher concentrations of nitrite plus
nitrate, total nitrogen, dissolved orthophosphate, and total phosphorus at agriculturally-affected
and mainstem river stations than at unaffected river stations. Concentrations of nitrite plus
nitrate, total nitrogen, and total phosphorus at agriculturally-affected stations were significantly
higher than at mainstem stations. In subsequent work, Clark (1997) found significantly
(p<0.05) lower levels of nutrients and sediment in watersheds with less than 10% agricultural
land use than in watersheds where agricultural land use was greater than 10%.

DEQ (20014a) identified agriculture as the major source of nitrates in ground water in the state.
Agricultural sources (fertilizer, manure, legumes) were estimated to contribute 93% of the
nitrates while septic systems and other sources were responsible for 1% and 5%, respectively.

Water quality monitoring by the Poulsons and BOR provided data used to quantify nutrient and
sediment contributions to American Falls Reservoir from tributaries, drains, and springs. These
water bodies include Clear Creek, Crystal wasteway, Danielson Creek, Hazard Creek/Little
Hole Draw, Seagull Bay tributary, Sterling wasteway, Spring Creek, Spring Hollow drain, and
Sunbeam Creek.
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A major contributor of both sediment and nutrientsto American Falls Reservoir is an out-of-
subbasin tributary, Portneuf River. Clark (1997) in his study of nutrients, suspended sediment,
and pesticides in the upper Snake River Basin, found that concentrations of nutrients and
suspended sediment were generally smaller at sites above American Falls Reservoir than at
sites below the reservoir. Of the above-reservoir sites sampled, Portneuf River contained the
highest levels of nutrients and sediment.

Bushnell (1969) noted two airborne sources of nutrients into the reservoir: rainfall and
waterfowl feces. Rainfall can be a source of several nutrients: analysis of rain collected in
gages at Pocatello Airport, Aberdeen Experiment Station, and American Falls Dam showed
levels of ortho and total phosphate, ammonia, nitrate, and organic nitrogen. American Falls
Reservoir is home to resident waterfowl in addition to being a major stop for migratory birds;
resulting feces deposits can be a source of phosphorusto the system.

Waterfow! have been documented as a source of nutrients in lakes and reservoirs (Manny et al.
1975, Manny et al. 1994, Marion et a. 1994, Bureau of Reclamation 2001). Manny et a.
(1994) egtimated that an average Canada goose contributed 1.57 grams of nitrogen and 0.49
grams of phosphorus per day (based on a defecation rate of 28 times per day) to Wintergreen
Lake, Michigan. For ducks, it was assumed that their nutrient contribution was proportional by
body weight to that of Canada geese. From the data available, it was estimated that waterfowl
annually contribute 0.85 tons of phosphorus and 2.73 tons of nitrogen (Table 3-1).

Several factors conspire to make these waterfowl nutrient loadings very coarse estimates. It
was assumed that all the nutrient contribution was from off reservoir (i.e., waterfowl! fed off
reservoir but all defecation occurred on reservoir). The defecation rate used by Manny et al.
(1994) was 28 times per day though they cited another study with a goose defecation rate of 92
times per day. Bird counts only occur twice a year and the spring count is only of nesting
geese. No counts were made of other birds (e.g., gulls), which can also be a source of nutrient
loading. Despite the inherent error with the estimates, the numbers were so low that until more
data are available, waterfowl do not appear to be a significant source of nutrients to the
reservoir.

Another source of phosphorus exists within the reservoir in the bottom sediments. Internal
recycling of phosphorus occurs when low dissolved oxygen levels at the bottom of the
reservoir create conditions where phosphorus attached to sedimentsis released into the water
column.

A large amount of sediment found in American Falls Reservoir originates within the reservoir.
Wind driven waves have created 20 to 40 foot high cliffs and eroded the shore by hundreds of
feet (Hoag and Short 1992). The pattern of filling and drawdown in the reservoir has also
contributed to shoreline instability (Y oung 1988). Much of the land lost was high value
cropland
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Number of days

Equivalent
effective goose

Mean total
phosphorus/

Total
phosphorus

Mean total
nitrogen/

Total nitrogen

Species Status Number of birds present’ days2 goose/day (g)3 load (tons/yr) goose/day (g)3 load (tons/yr)
Geese/swans Migrant 8,378* 120 1,005,360 0.49 0.54 1.57 1.74
Ducks/coots Migrant 10,249° 120 522,699 0.49 0.28 1.57 0.90
Canada goose Resident 140° 365 51,100 0.49 0.03 1.57 0.09
Total 0.85 2.73

'migrants assumed to stay from November to February - Carl Anderson, wildlife biologist, Idaho Department of Fish and Game, personal communication

“calculated by dividing the average weight of dabblers (1.18 kg) and divers (1.01 kg) by average weight of Canada goose (2.56 kg) for rates of 0.46 and 0.39, respectively, times the number of days
present - Manny et al. 1994

%from Manny et al. 1994

“*numbers from Jan 02 & 03 counts on reservoir - Carl Anderson, wildlife biologist, Idaho Department of Fish and Game, personal communication
®assume half of duck/coot numbers are dabblers and half are divers
®numbers from annual spring count of nesting pairs of geese on reservoir 1999 to 2003 counts on reservoir - Carl Anderson, wildlife biologist, Idaho Department of Fish and Game, personal

communication
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Another source of sediment in the Snake River is stream bank erosion. Sampson et al. (2001)
and BOR (2002) in their studies of the river between Ferry Butte and American Falls Reservoir
noted extreme erosion in certain areas (e.g., Fort Hall Monument site). Although changes to the
Snake River in this reach have been aresult of human impacts, the river’s behavior in relation
to these impacts has not been outside the norm.

3.1.3. Pollutant Sources in Bannock Creek Watershed

There are no point source dischargers located in Bannock Creek watershed. Thus, all pollutants
originate from non-point sources.

A number of factors coalesce in Bannock Creek watershed resulting in excessive sediment and
nutrient loading to Bannock Creek. The major land uses in the watershed are rangeland along
with dryland and irrigated agriculture. Land management activities, considered nonpoint
pollutant sources, caused increased loading of nutrients and sediment into Bannock Creek and
itstributaries. Increased erosion of stream banks along Moonshine, Knox and Rattlesnake
creeks is achronic source of elevated levels of turbidity, deposition of fine sediment within the
streambed, and the loss of habitat diversity. Stream bank stability has been degraded, primarily
asaresult of historic grazing practices, which have had a significant impact on the riparian
vegetation and stream bank slopes. It is important to note that while West Fork Bannock Creek
is listed on the 1998 303(d) list, this tributary presently displays significant water quality and
habitat improvement. These improvements are directly related to the management measures
(fencing of riparian corridor) that have been implemented in the subwatershed. This
improvement in water and habitat quality is deemed significant enough to consider West Fork
aviable target for gaging the level of improvement necessary in other 303(d) listed water
bodies within Bannock Creek watershed. Table 1-9 shows land uses of Bannock Creek
watershed and its tributaries.

Based on existing data, unimproved roadways throughout Bannock Creek watershed are not
considered significant sources of sediment loading. Because development of a TMDL for
contact recreation will be deferred until additional E. coli data are collected, no assessment of
potential bacteria sources was conducted as part of this subbasin assessment.

3.2. Data Gaps
Data gaps, for point sources and nonpoint sources, are described in the following.

3.2.1. Point Sources

Monitoring by NPDES dischargers has been minimal, especially for nutrients. Additional
monitoring for nutrients in the point source outfall and ambient monitoring both upstream and
downstream of the source are needed. Collection of such data will improve nutrient loading
estimates for the respective permit holders.

3.2.2. Nonpoint Sources

While the nutrient and sediment TMDLs required for Bannock Creek watershed focus only on
nonpoint source pollutants (since there are no point source dischargers in the watershed), added
information on nonpoint source loadings would be beneficial to better categorize nutrient and
sediment loading by land use category. More data could validate the significance of
unimproved roads within Bannock Creek as sources of sediment. Additional chemical,
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biological, and physical data collected on Bannock Creek and its tributaries would be useful to
refine estimates that differentiate sediment loading contributed by the watershed from the
sediment loading coming from stream reaches with poor stream bank stability. To adequately
determine the spatial and temporal extent of impairment caused by sediment loading, and to
refine TMDL reductions for sediments, a comprehensive approach is necessary to measure a
variety of stream habitat variables. Variables to evaluate should include, but not be limited to,
stream profile, instream vegetation composition, bank vegetation composition/stability, and
pool:riffle ratio. The collection of additional nutrient and sediment data should also be
considered to more adequately depict spatial and seasonal variation in pollutant loading, which
will ultimately aid in refining pollutant reduction goals and improving the targeting and design
of best management practices. Consideration should also be given to evaluating the biomass of
algae affecting Bannock Creek and itstributaries as well as documentation of the limiting
nutrient(s) to the algal community.

Other data gaps also warrant consideration. The source of sediment in McTucker Creek is
unknown. While Knox Creek was added to the 1998 303(d) list as not supporting cold water
aguatic life use, further water quality data are necessary to identify a specific pollutant of
concern. More bacteria data are required for Bannock Creek (off reservation and on
reservation) to adequately assess contact recreation use. I dentification and monitoring of all
springs that flow into the reservoir is needed. The contribution, primarily nutrients, of springs
inundated by the reservoir during high storage periods needs to be refined. The extent to which
windblown sediment contributes to sediment loads in the reservoir is unknown. Another
possible source of nutrient input is errant irrigation water laden with fertilizer

(i.e., chemigation); the extent of this problem is not known.
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4. Subbasin Assessment — Summary of Past and
Present Pollution Control Efforts

The extent to which implementation of the NPDES program has reduced pollutant wasteloads
in the subbasin is unknown, but most likely substantial. The program has, at the very least,
caused dischargers to be cognizant of the constituent make-up of their effluent. The recent
requirement by EPA that construction activities, which disturb more than one acre, control
their stormwater through an NPDES permit will also reduce pollutant loads to nearby surface
waters.

Much work has been expended to reduce shoreline erosion in American Falls Reservoir and the
resulting loss of valuable cropland. BOR tried several methods (e.g., postg/tires and
posts/fence) to control shoreline erosion. A combination of geotextile material and rock rip-
rapping had the most success, but proved expensive (Hoag and Short 1992). To reduce costs,
BOR began work with the NRCS Plant Materials Center in Aberdeen to find a vegetative
solution to erosion control. Willow plantings have been successful in some areas, and the two
agencies continue to work on refining planting techniques to reduce costs and increase plant
survival. Of the 85 miles of shoreline around the reservoir that has been identified as being in
highly erodible soils, 53 miles are considered to be highly erosive (AliciaLane Boyd, Bureau
of Reclamation/Burley, personal communication). BOR has placed 15 miles of rock or other
nonerodible material in these areas, and performed erosion control work on an additional 20
miles of shoreline. Another 18 miles of shoreline is scheduled to have erosion control work
done in the future.

Sampson et a. (2001) and Bureau of Reclamation (2002) quantified and evaluated stream bank
erosion and channel changes in the Snake River. Some recommendations in Sampson et al.
(2001) were implemented such as rock barbs and constructed log jams (Candon Tanaka,
Shoshone-Bannock Tribes, personal communication).

Water quality in Bannock Creek watershed has benefited from a couple of projects and
programs. Considerable improvement in stream bank stability has been achieved in the West
Fork subwatershed of Bannock Creek since the riparian corridor has been completely fenced
off from livestock (Candon Tanaka, Shoshone-Bannock Tribes, personal communication). The
federal Conservation Reserve Program has resulted in a decrease in the acreage of dryland
farming in the uplands (off reservation) at the headwaters of Bannock Creek, which most likely
has decreased sediment and nutrient loading to the creek.

79



American Falls Subbasin Assessment and TMDL e May 2012

This page intentionally left blank for correct double-sided printing.

80



American Falls Subbasin Assessment and TMDL e May 2012

5. Total Maximum Daily Loads

To assure water quality standards are met, a TMDL prescribes an upper limit for discharge of a
pollutant from all sources. It allocates this upper limit, or load capacity (LC), among the
various sources of the pollutant. Pollutant sourcesfall into two broad classes: point sources,
each of which receives a wasteload allocation (WLA); and nonpoint sources, which receive a
load allocation (LA). Subbasin point sources discharge into the Snake River or the reservoir;
there are no point source dischargers in Bannock Creek or McTucker Creek watersheds.
Natural background (NB), when present, is considered part of the load allocation, but is often
identified individually because it represents part of the load not subject to control. Estimates of
NB can be difficult in highly modified water bodies, such as those found in American Falls
Subbasin. Sometimes, natural background levels of reference streams (similar streams with
little human impact) can be used as a surrogate for the stream of interest. Unfortunately,
finding reference streams in southern Idaho is difficult, especially for a stream the size of the
Snake River. For American Falls Subbasin TMDLs, it was assumed that natural background
levels are included in target concentrations chosen for nutrients and sediment.

Because of uncertainties regarding quantification of loads and the relation of specific loads to
attainment of water quality standards, rulesregarding TMDL s (Water quality planning and
management, 40 CFR 130) require a margin of safety (MOS) be a part of the TMDL.
Practically, both NB and MOS are reductions in the load capacity that would otherwise be
available for allocation to human-caused sources of pollutants.

The TMDL can be summarized symbolically as the equation: LC = MOS + NB + LA + WLA

= TMDL. The equation is written in this order because it represents the logical order in which a
loading analysis is conducted. First LC is determined, and then LC is broken down into its
components. the necessary MOS is determined and subtracted; then NB, if relevant, is
quantified and subtracted; and then the remainder is allocated among pollutant sources. When
the breakdown and allocation is completed, a TMDL results must equal LC.

There are several additional aspects to the loading analysis including quantification of pollutant
loading by source and consideration of critical conditions. Quantification of current pollutant
loads by source allows for specification of load reductions as percentages from current
conditions, considers equities in load reduction responsibility, and is necessary in order for
pollutant trading to occur. A requirement of the loading analysisisthat LC be based on critical
conditions — the conditions when water quality standards are most likely to be violated. Critical
conditions are expected to recur on aregular basis such as calculating flows based on 7Q10
(the lowest streamflow for 7 consecutive days that occurs on average once every 10 years). If
protective under critical conditions, a TMDL will be more protective under other conditions.
Because both LC and pollutant source loads vary, sometimes independently, determination of
critical conditions can become fairly complicated.

A load is fundamentally a quantity of a pollutant discharged over some period, and isthe
product of concentration and flow. Due to the diverse nature of various pollutants, and the
difficulty of strictly dealing with loads, federal rules allow for “other appropriate measures’ to
be used when necessary. These “other measures’ must still be quantifiable, and relate to water
quality standards, but they allow flexibility to deal with pollutant loading in more practical and
tangible ways. The rules also recognize the particular difficulty of quantifying nonpoint loads,
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allowing “gross allotment” as aload allocation where available data or appropriate predictive
techniques limit more accurate estimates. For pollutants whose effects are long term, such as
sediment and nutrients, EPA allows for seasonal or annual loads.

The goa of TMDLs established in this report is to restore “full support of designated beneficial
uses’ of water quality limited assessment units in American Falls Subbasin (Idaho Code
39.3611, 3615). As detailed in Section 2, these TMDLSs are necessary to restore and maintain
cold water aquatic life, salmonid spawning, and contact recreation beneficial uses designated in
|daho Water Quality Standards (see Section 2.2) for those 303(d)-listed water bodies in the
subbasin. Nutrients and sediment are defined under state water quality standards by narrative,
rather than numeric, criteria. For these pollutants, DEQ and the Shoshone-Bannock Tribes
have collaborated to derive surrogates or numeric translators as instream water quality targets
to establish TMDLSs. These surrogatesrelate to DEQ'’ s goal of supporting beneficial uses by
establishing a threshold above which it appears that concentrations or loads of nutrients and
sediment have a recognizable impact on aquatic life. Surrogates also create the basis for DEQ
and Shoshone-Bannock Tribesto aim their water quality management strategies at “a
guantifiable measure” rather than a qualitative measure as is subjectively defined in existing
narrative criteria. Surrogate instream water quality targets outlined below for nutrients and
sediment allow the flexibility necessary to address characteristics of both nonpoint and point
sources of pollutants in more practical and tangible ways.

The following sections of this report present TMDLSs required to address excessive pollutant
loads in American Falls Subbasin. TMDLSs addressing nutrients (phosphorus) were written for
the Snake River, Bannock Creek, and various tributaries, springs, and drains discharging to
American Falls Reservoir. Sediment TMDLs were prepared for the Snake River, Bannock
Creek, West Fork Bannock Creek, Moonshine Creek, Rattlesnake Creek, McTucker Creek, and
Sunbeam Creek. Wasteload allocations were devel oped for subbasin point sources. Problems
not addressed in this report include flow alteration in Snake River and bacteria in Bannock
Creek. Algal densities and the resulting decay exacerbate dissolved oxygen problemsin
American Falls Reservoir, and it is assumed a reduction in chlorophyll a will lead to support of
appropriate dissolved oxygen levels in the reservoir.

5.1. Instream Water Quality Targets

End points are set with the idea that their attainment will support beneficial uses. To achieve
beneficial use support, end points include both water quality standards and targets. Standards
are codified in DEQ’s Water Quality Standards and Wastewater Treatment Rules (58.01.02).

Targets are recommended for narrative standards, those standards that do not specify a numeric
value necessary to achieve beneficial use support. Targets are proposed that, if achieved, have
agreat likelihood of leading to support of beneficial uses. The ultimate goal is to support
beneficial uses, not to meet target criteria. Should reductions in pollutant loading result in
achievement of beneficial uses prior to meeting the recommended target, then there may be no
need to reduce loads further to meet the target (except to allow for a margin of safety). Equally,
if the target were to be met and beneficial uses not supported, the chosen target would be
reexamined and possibly made more stringent.
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5.1.1. Design Conditions/Seasonal Variation

Critical periods are not proposed for dissolved oxygen, bacteria, or sediment. Water quality
standards for dissolved oxygen and bacteria do not account for seasonality. Effects of sediment
in aguatic systems are not limited to a particular time of year, whether they are water column
effects from abrasion or decreasing visibility, or sediment accumulation filling interstitial
substrate spaces, degrading the area for salmonid spawning use.

For the Bannock Creek watershed analysis, to qualify the seasonal and annual variability and
critical timing of sediment loading, climate and hydrology must be considered. This sediment
analysis characterizes sediment loads using average annual rates determined from empirical
characteristics developed over time within the influence of peak and base flow conditions.
While deriving these estimates, it is difficult to account for seasonal and annual variation
within a particular time frame; however, seasonal and annual variation is accounted for over
the longer time frame under which observed conditions have developed. Annual erosion and
sediment delivery are primarily a function of climate where wet water years typically produce
highest sediment loads. Additionally, annual average sediment load is not distributed equally
throughout the year. Erosion typically occurs during a few critical months. For example, in
Bannock Creek watershed, most stream bank erosion occurs during spring runoff while most
hillslope erosion occurs during summer thunderstorms and spring runoff. Given the variability
of sediment loading, these TMDLSs are expressed as annual average loads.

The critical period for nutrients affecting beneficial uses generally is the warmer months of
summer and early fall. Nutrients promote growth of aquatic vegetation, which usually is at
highest density in late summer - atime of high recreational use. When vegetative matter such
as algae dies, it sinks to the bottom where microbial action uses oxygen to breakdown organic
matter. Warmer water temperatures occur in summer, and because saturation levels of gases
decline as temperature increases, decreased concentrations of dissolved oxygen result. These
conditions stress aquatic biota when oxygen levels are low, and respiration of dense aguatic
vegetation pushes dissolved oxygen concentrations lower. The target concentration for
chlorophyll a in American Falls Reservoir will be an average concentration for July and
August —times of greatest concern for high densities of algae and dissolved oxygen problems.

The extent to which either nitrogen or phosphorus exceeds seasonal load capacity is unknown.
The tendency for the uptake of phosphorus as phosphates by sediment creates the potential for
phosphorus availability throughout the growing season regardless of time of input. Phosphorus
in sediment is directly available for uptake by rooted agquatic vegetation, and becomes available
to algae or surface vegetative growth when phosphorus adsorbed to sediment is released into
the water column under anoxic (no oxygen) conditions. Conversely, nitrogen tends to remain
dissolved and will “flow through” in lotic, or stream, systems. Lentic waters (e.g., lakes and
reservoirs) act as sinks for nutrients, especially phosphorus, increasing the available time for
uptake by aguatic vegetation. Thus, phosphorus or nitrogen that entered a stream in February
could be bioavailable to aguatic vegetation in areservoir in July when conditions are
conducive to algal or macrophytic growth. Due to concern about American Falls Reservoir,
which is on the 303(d) list for nutrients, no allowance for seasonal variation in nutrient loading
is made.

Loads are calculated on a mass per unit time basis. An actual total maximum daily load istoo
refined (i.e., daily basis) to be practical for nonpoint source pollutants. At the other extreme, a
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total maximum annual load may mask short, intense periods (i.e., spring runoff or episodic
storm events), when loads are excessive and need to be controlled, followed by longer periods
of relative inactivity. Therefore, some period between daily and annual loads is needed.

For American Falls Subbasin, mass per unit time varied by pollutant. Bacteria loads were
based on a geometric mean of five samples collected over a 30-day period per Sate water
guality standards. Sediment loads were based on atwo-week average concentration, not to
exceed the annual load allocation. Nutrient loads were allocated on an annual basis, not to
exceed in any one month the prorated annual load allocation.

5.1.2. Target Selection

Selection of appropriate end points to support beneficial uses in American Falls Subbasin
incorporated current water quality standards for bacteria and dissolved oxygen, or targets for
nutrients and sediment. Selected targets were chosen based on suggested literature values (e.g.,
EPA-recommended criteria) or values used in TMDLs written for similar water bodies.

5.1.2.1. Flow Alteration

The Snake River islisted for flow alteration. Although the river is at times impaired due to lack
of flow, EPA does not believe that flow (or lack of flow) is a pollutant as defined by CWA
Section 502(6). Since TMDLs are not required for water bodies impaired by pollution but not
pollutants, aTMDL for flow alteration has not been established for the Snake River.

5.1.2.2. Dissolved Oxygen

Dissolved oxygen is listed as a problem in American Falls Reservoir and the Snake River from
Ferry Butte to the Bingham-Bonneville county line. Dissolved oxygen standards vary between
streams and lakes or reservoirs (IDAPA 58.01.02.250.02.a). To support cold water aquatic life
in streams, dissolved oxygen levels must exceed 6 mg/L at all times. For lakes and reservoirs,
the 6 mg/L DO standard also appliesto the top 80% of water depth where depths are 35 m or
less (e.g., American Falls Reservoir). In stratified lakes and reservoirs, the standard applies to
the top layers of water (epilimnion and metalimnion), but not to the bottom layer
(hypolimnion).

5.1.2.3. Bacteria

Only Bannock Creek has any indication of possible impairment from bacteria. State water
quality standards for primary and secondary contact recreation require levels of E. coli not
exceed a 30-day geometric mean (based on 5 samples) of 126 organisms/100 ml of water
(IDAPA 58.01.02.251).

5.1.2.4. Nutrients

American Falls Reservoir, the Snake River, and Bannock Creek are listed for impairment of
beneficial uses due to nutrients. It is presumed that phosphorusisthe limiting nutrient,
therefore atarget has been set only for phosphorus.

EPA has issued several documents providing guidance on nutrients, especially phosphorus, in
aguatic systems. The EPA (1986) “Gold Book” recommended, for streams that do not
discharge into lakes or reservoirs, atarget of 0.1 mg/L of total phosphorus. For those reaches
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that discharge into alake or reservoir, the Gold Book suggests a threshold of total phosphorus
of 0.05 mg/L. In EPA Ambient Criteria, total phosphorus in reference sites, based on the 25th
percentile, ranged from 0.010 to 0.055 mg/L. The recommended target of 0.05 mg/L for stream
reaches represents a 9% reduction from the upper end of the reference site range. It also isin
line with the “Gold Book” recommendation of tota phosphorus not exceeding 0.05 mg/L for
reaches discharging into lakes or reservoir. (Note: thistotal phosphorus target is a change from
that recommended in the original TMDL for the Portneuf River [DEQ 2001b] and was
reflected inthe TMDL when it was revised in 2009.)

DEQ acknowledges uncertainties and data gaps regarding the 0.05 mg/L total phosphorus
target. Within 5 years after the approval of this TMDL, DEQ will gather additional data and
conduct additional analysis. Until the TMDL isreevaluated, and while the additional datais
being gathered, an interim water quality target of 0.07 mg/L total phosphorus must be met.
DEQ has selected this interim target based upon data comparing median chlorophyll a
concentration with median total phosphorus concentration data for lakes and reservoirs in the
Pacific Northwest. These data suggest that, for the water bodies evaluated, total phosphorus
concentrations of 0.07 mg/L correlate with chlorophyll a concentrations of 15ug/L or less.

Although phosphorusis most likely the limiting nutrient in American Falls Reservoir, there is
uncertainty as to the role nitrogen plays in nutrient dynamics. At this time, no target will be
considered for nitrogen.

A target concentration of 0.015 mg/L of chlorophyll a is recommended for American Falls
Reservoir. EPA Ambient Criteria found that reference conditions (based on the 25th percentile
of evaluated water bodies) for chlorophyll a ranged from 0 to 0.0246 mg/L. The 0.015 mg/L
target falls closer to the middle of this range, although EPA did note 0.0246 mg/L appeared to
be “inordinately high.” Oregon uses a criterion of 0.015 mg/L of chlorophyll a (based on an
average of a minimum three samples collected over any three consecutive months at a
minimum of one representative location) to identify water bodies where phytoplankton may
impair recognized beneficial uses (IDEQ and ODEQ 2004), and a slightly lower, site-specific
target of 0.014 mg/L was adopted for the Snake River-Hells Canyon TMDL (IDEQ and ODEQ
2004). For American Falls Reservoir, thistarget is an average concentration of at least two
samples per month at three sites (lower, mid, and upper reservoir) for July and August.

5.1.2.5. Sediment

Sediment is a problem throughout American Falls Subbasin. Except for Bannock Creek
watershed, an average concentration not to exceed 60 mg/L of suspended sediment over a 14-
day period is recommended for water bodies in American Falls Subbasin listed for sediment
problems. This target concentration falls within the range, 25-80 mg/L, of suspended solids
recommended by the European Inland Fisheries Advisory Commission (EIFAC 1964) for
maintaining good to moderate fisheries.

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

Bannock Creek is not included in this target because the paucity of long-term biological,
chemical, and physical data on Bannock Creek and its tributaries hampers any attempt at
developing numeric translators that reflect representative water quality conditions and
appropriate uses. As is the case with the development of all water quality standards or numeric
translators, significant amounts of water body-specific data are desired to adequately reflect
background, historical, and current biological, chemical, and physical conditions of the water
body. The more data available, the more accurately water quality criteria and designated uses
can be linked and designed to reflect site-specific water quality conditions and seasonal
variation. Therefore, to establish surrogates for sediment in Bannock Creek watershed, it is
necessary to utilize water quality targets established by DEQ for similar streams in |daho
where more site-specific data are available.

As such, sediment TMDLSs for Bannock Creek and its tributaries (West Fork, Moonshine
Creek, Rattlesnake Creek) will focus on use of stream bank stability as the qualitative goal for
restoring cold water aquatic life use. Stream bank erosion reductions can be quantitatively
linked to sediment reduction. Other DEQ TMDLs (e.g., Little Lost River [DEQ 2000b],
Blackfoot River [DEQ 2001c], Palisades [DEQ 2001d]) established a stream bank stability of
80% as an acceptable target, which was believed sufficient to support beneficial uses including
cold water aquatic life and salmonid spawning. Bannock Creek watershed is sufficiently
similar to these subbasins to justify use of an 80% stream bank stability target. Bannock Creek
is in the same ecoregion (Northern Basin and Range) as Blackfoot River and borders the
Middle Rockies Ecoregion of Little Lost River and Palisades subbasins. Geology, soils, and
climates are generally similar between the two ecoregions (EPA et al. 2000). An inferential
link is identified to show how sediment load allocations will reduce subsurface fine sediment
to or below target levels. This link assumes that reducing chronic sources of sediment will
decrease subsurface fine sediment and ultimately restore beneficial uses.

Stream bank stability estimates for Bannock and Rattlesnake creeks were derived from DEQ
BURP data collected in June 1996 and July 2001. Table 1-7 indicates Bannock Creek
mainstem had an average bank stability of 80%. This average was derived from BURP data
that represented a portion of Bannock Creek outside of Fort Hall Reservation. Rattlesnake
Creek, which has had historical erosion problems, has 34% average bank stability. No bank
stability data were available for West Fork and Moonshine Creek.

While limited data exists on stream bank stability conditions of Bannock, Rattlesnake, and
Moonshine creeks, field reconnaissance evaluations of West Fork indicate stream bank
stability exceeds 80%. These improved conditions in West Fork are the result of careful
management of this subwatershed over the past four years, specifically through the installation
of fencing along the riparian corridor. These high quality habitat conditions are also
substantiated by the low levels of TSS in West Fork estimated from model analysis. Therefore,
the 80% stream bank stability and 31.11 mg/L TSS concentrations associated with West Fork
provide suitable reference conditions from which to calculate TMDLSs for sediment in the
Bannock Creek watershed. Despite the fact that West Fork is on the 303(d) list, the significant
improvement in water and habitat quality warrants consideration of West Fork as aviable
target for gaging the level of improvement necessary in other 303(d) listed water bodies within
Bannock Creek watershed. The TMDL calculations for Bannock Creek watershed assume an
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acceptable correlation exists between stream bank stability and instream TSS concentrations.
The combination of these two surrogates provides reasonable measures from which sediment
loading can be evaluated to achieve the prescribed reductions.

5.1.2.6. Point sources

Recommended targets for point sources followed those for nonpoint sources, or were based on
the operator’s NPDES permit, whichever was the more restrictive target. For example, permit
requirements for suspended solids at Aberdeen and Blackfoot WWT Ps are monthly average of
30 mg/L and weekly average of 45 mg/L. Permit requirements for Firth and Shelley were
monthly average of 45 mg/L and weekly average of 65 mg/L. The monthly average
concentrations were used to estimate target loads at the WWTPs. Suspended sediment data
from the Bureau of Reclamation sampling (see Table E-1) was used to set limits for Crystal
Springs Trout Farm. No point source had total nitrogen or total phosphorus limits in their
NPDES permit, so arecommended target of 0.05 mg/L or 0.07 mg/L (interim) of total
phosphorus was applied where applicable. Blackfoot WWTP has a specific ammonia limit, but
all the facilities are subject to state water quality standards for un-ionized ammonia, which is
toxic to aguatic life.

5.1.3. Margin of Safety

To account for uncertainty associated with insufficient data, and the relationship between
pollutant loads and beneficial use impairment, a margin of safety (MOS) isincluded in
development of load analyses. There are several ways to implement a margin of safety. For
American Falls Subbasin, it was decided to choose conservative targets, which convey an
inherent margin of safety when estimating load and wasteload allocations. The assumption was
made that whenever targets were based on NPDES permits, requirements in the permit already
included a margin of safety.

The MOS factored into load allocations for Bannock Creek watershed is implicit. Conservative
assumptions made as part of the sediment loading analysis include: 1) desired bank erosion
rates are representative of background conditions of 80% stream bank stability; 2) the
Generalized Watershed Loading Functions (GWLF) modeling effort utilized transport and
chemical parameters obtained by general procedures described in the GWLF manual. These
procedures are conservative in nature as illustrated by the following:

e The GWLF model describes nonpoint sources with a distributed model for runoff, erosion
and urban wash off, and a lumped parameter linear reservoir ground water model.

o Water balances are computed from daily weather data but flow routing is not considered.
Hence, daily values are summed to provide monthly estimates of streamflow, sediment,
and nutrient fluxes.

e All precipitation is assumed to exit the watershed in evapotranspiration or streamflow;
assuming the rate constant for deep seepage loss is zero.

e During periods of streamflow recession, it is assumed that runoff is negligible, and hence
streamflow consists of ground water discharge.

e Nutrient losses from plant cover are assumed to be 75% of the nutrient uptake of plants.
e Sediment transport capacity is proportional to runoff to the 5/3 power.
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e Conservative Curve Numbers are selected by soil type and land use.

5.1.4. Monitoring Points

The objectives of a monitoring effort are to demonstrate long-term recovery, better understand
natural variability, track implementation of projects and best management practices (BMPs)
once they are developed, and oversee effectiveness of TMDL implementation. This monitoring
and feedback mechanism is a major component of the “reasonable assurance of
implementation” for the TMDL implementation plan. To the extent possible, DEQ, Shoshone-
Bannock Tribes, BOR and others will collaborate to define data quality objectives that will
guide monitoring throughout implementation of American Falls Subbasin TMDLs. Some of
these watershed monitoring objectives will include the following:

e Evaluate watershed pollutant sources
¢ Refine baseline conditions and pollutant loading
e Evaluatetrendsin water quality data

e Evaluate the collective effectiveness of implementation actions in reducing sediment and
nutrient loading to the reservoir, river, and/or tributaries

e Gather information and fill data gaps to more accurately determine pollutant loading

5.1.4.1. American Falls Reservoir

Monitoring within the reservoir should include the following:

e Documentation of the limiting nutrient(s) to the plankton community
e Bathymetric work for use in areservoir model

e Identification of areservoir model

e Collection of appropriate datato run the chosen model

5.1.4.2. Point sources

Data do not indicate that point sources (i.e., Blackfoot, Firth, and Shelley WWTPs) discharging
into the Snake River are adversely affecting water quality. However, sampling sites are not
immediately downstream of WWTP discharge points. Monitoring of the Snake River within a
short distance below the discharge points would verify any effect of WWTPs on water quality
intheriver.

5.1.4.3. Bannock Creek

Downstream and upstream monitoring sites in each subwatershed should be established and
used to determine total loading into Bannock Creek. Load capacity can then be estimated by
calculating monthly loading at each downstream site. Upstream sites may be used to determine
natural background loads, and any loading contributions from livestock grazing and dirt roads.
Seasonal loads may be used to more accurately characterize loading variations and allocate
reductions accordingly.

Monitoring parameters should include instream water column TSS, stream substrate fine
sediment (depth fines), flow, sinuosity, width:depth and pool:riffle ratios, and stream bank
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erosion rates. Documentation of the limiting nutrient(s) to the algal community should be
considered. In all streams, continued monitoring is necessary to ensure that characterization of
these watersheds is complete; guarantee that appropriate BMPs (once developed) are used; and
quantify BMP efficiency as sediment and nutrient reductions are made. Moreover, the TMDL
processis iterative to assure refinements to management strategies can be made as needed.

5.2. Load Capacity, Estimates of Existing Pollutant Loads, Load
Allocation

Load analyses were developed for nutrients and sediment. Nutrient and sediment analyses were
done for the Snake River, Bannock Creek, and other tributaries, springs, and drains. A
chlorophyll a target was recommended for American Falls Reservoir. Concomitant with
attaining the chlorophyll a target is the assumption that dissolved oxygen water quality
standards will be met. Wasteload analyses were completed for point sources. Several models
were used to assist in load analyses.

5.2.1. Models
Models developed for this subbasin assessment are described in the following.

5.2.1.1. American Falls Reservoir

To evaluate the effects of phosphorus loading on phytoplankton and dissolved oxygen, a model
was developed for American Falls Reservoir by Ben Cope of EPA. Based on asimilar model
used on Winchester Lake, Idaho and developed using STELLA software, the model is a one-
dimensional (two cellsin the vertical) dynamic framework, including modules for heat
budgets, phosphorus cycling, phytoplankton kinetics, and dissolved oxygen (Cope 20044).
Data sources for parameters used in the model include DEQ, BOR, USGS, and National
Weather Service.

Most models, however, have incomplete data and require certain assumptions in the analyses.
There were several data gaps associated with the American Falls Reservoir model (these are
listed in Table 5-1), and the following assumptions were necessary to run the model:

e Each layer (top and bottom) is a completely mixed volume. (The model assumes slight
vertical stratification.)

e Thereisasingle phytoplankton community (blue-green algae).

e Thereisno wind mixing (general mixing is captured in the diffusion coefficient).

e Thetemperature/density gradient occurs at 5-meter depth.

e Thereis no phosphorus loading from sediments.

The model was developed using 2001 observations of the system. Conditions were modeled for
1997, 1999, and 2001. The years were considered high-, mid high-, and low-flow years,
respectively. For example, percentile rank for mean annual flow (1970-2003) at the Snake
River near Blackfoot (Ferry Butte) for these water years showed rankings of 1.00 for 1997,
0.70 for 1999, and 0.00 for 2001 (Table 5-2). In other words, 1997 had the highest flow for the
period; only 30% of the years had a higher flow than 1999; and, no year had a lower flow than
2001.
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Generally, the model predicts observed patterns of water quality in American Falls Reservoir
for June through early August. Several conclusions resulted from the modeling effort.

e The American Falls water quality model provides useful information for assessment of
water quality dynamics in the reservoir as awhole, despite the observed heterogeneity in
water quality across sampling locations. The model parameters estimated for 2001 resulted
in reasonable estimates for chlorophyll, temperature, and dissolved oxygen in 2001 and
1968 (modeled because of high phosphorus concentrations observed in Snake and Portneuf
rivers) during the July/August period of interest.

e Observations and simulations suggest that release of phosphorus from sedimentsis a
significant source of phosphorus to the system during periods of stratification in July and

August.

e A spring diatom bloom and subsequent settling may be contributing to diminished oxygen
levels at depth during periods of stratification, thus contributing to release of

orthophosphate from sediments.

e Portneuf River and a number of ungaged tributaries carry relatively high loadings of
orthophosphate and total phosphorus to the reservoir, at times exceeding the loading from
Snake River in alow water year (2001).

e Simulations suggest that, with zero phosphorus release from sediments and consumption of
surplus orthophosphate in late July, phosphorus loadings from the tributaries would be
sufficient to drive measurable productivity for the remainder of the summer and fall.

e Model simulations indicate periods of low flow (low water supply) and reservoir elevation
(e.g., 2001) may not represent worst-case conditions for water quality in the reservoir.

Table 5-1. American Falls Reservoir model data gaps.

Parameter(s)

Problem

Model Assumptions or Estimation

Comments

water quality profiles in
reservoir

no information prior to May
or after early August

none

cannot evaluate simulations of spring or
late summer conditions

Snake inflows of
phosphorus

2001 sampling focused on
summer months

interpolation used in winter/spring; constant

values assumed in fall

simulated orthophosphate in reservoir
suggest that inputs are reasonable

Portneuf inflows of
phosphorus

no sampling in 2001; grab
sampling over long term

long term average used

does not account for long term changes
in average phosphorus

ground water &
ungaged tributary
phosphorus

very limited or no sampling

assumed equal to Snake River levels

higher levels known to exist in Portneuf -
this is addressed by data at Tyhee
gauge

ground water flows

no sampling

constant value assumed and water balance

checked for 1999 and 2001

constant value (2,285 cfs) resulted in
good water balance

Portneuf flows at
mouth

Tyhee gauge not operated in
1997 and 1999

constant value added to Pocatello flows;
checked years when both gauges operated

constant value (215 cfs) resulted in
reasonable agreement at Tyhee
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Table 5-2. Average flow and percentile rank for data from USGS Snake River gages.

near Blackfoot (13069500) at Blackfoot (13062500) near Shelley (13060000)
Flow Percentile rank Flow Percentile rank Flow Percentile rank
Year(s) Category (cfs) (WY1970-2003)" | (cfs) (WY1979-2003)" | (cfs) (WY1970-2003)"
1910-2002 | water year avg 4,840 0.56
1978-2002 | water year avg 5,074 0.65
1915-2002 | water year avg 5,954 0.55
2000-2003 | sample avg’® 2,727 0.25 2,494 0.16 4,803 0.37
1989 water year 2,672 0.21 2,684 0.25 4,056 0.21
1989 sample avg® 2,570 0.19
1990 water year 2,681 0.24 2,725 0.29 4,179 0.27
1990 sample avg® 2,442 0.16
1991 water year 2,544 0.18 2,517 0.17 3,967 0.15
1991 sample avg® 4,066 0.22
1992 water year 2,113 0.09 2,293 0.08 3,548 0.06
1992 sample avg® 1,842 OR4
1993 water year 3,464 0.36 3,484 0.46 4,769 0.36
1993 sample avg ® 5,091 0.57 5,136 0.38
1994 water year 2,920 0.30 2,893 0.38 4,417 0.30
1994 sample avg® 2,630 0.20
1995 water year 4,408 0.52 4,488 0.63 5,713 0.55
1995 sample avg ® 6,223 0.62 7,656 0.63
1996 water year 7,633 0.76 7,618 0.79 9,014 0.79
1996 sample avg® 10,015 | 0.94
1997 water year 11,910 | 1.00 11,630 | 1.00 12,800 1.00
1997 sample avg 8 No sampling
1998 water year 7,347 0.67 7,109 0.71 8,489 0.67
1998 sample avg® 7,998 0.83
1999 water year 7,408 0.70 7,477 0.75 8,659 0.70
1999 sample avg 8 No sampling
2000 water year 3,667 0.39 3,775 0.50 5,358 0.42
2000 sample avg ® 4,238 0.49 2,300 0.09 6,845 0.61
2001 water year 1,947 0.00 2,191 0.04 3,502 0.03
2001 sample avg ® 1,906 OR* 2,062 0.02 3,758 0.13
2002 water year 2,085 0.06 2,326 0.13 3,595 0.12
2002 sample avg ® 2,364 0.15 2,639 0.23 4,178 0.27
2003 water year 2,366 0.15 2,592 0.21 3,969 0.18
2003 sample avg > 2,620 0.20 2,899 0.38 4,807 0.37

'represents percentile rank of measured flow compared to annual average flows for water years 1970 or 1978 to 2003
2average flow for calendar year water quality sampling events; 2003 sampling January to July

3average flow for calendar year water quality sampling events

“OR = out of range - flow was outside the range of annual average flows from 1970 to 2003
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5.2.1.2. Snake River

The Simple Method model was used to estimate stormwater runoff for the City of Blackfoot
(Appendix D). Stormwater from an estimated 485 acres in the City of Blackfoot drains to the
Snake River. Annual precipitation was 10.0 inches (25.4 cm) annually (Table 1-1). Loads were
estimated for total phosphorus, nitrate+nitrite, and total suspended solids using event mean
concentrations from data collected locally (Table 2-12).

5.2.1.3. Bannock Creek

Existing nonpoint source loads were estimated using the Generalized Watershed Loading
Functions (GWLF) model. The model estimates dissolved and total nitrogen and phosphorus
loads in surface runoff from complex watersheds. Both surface runoff and ground water
sources are included, as well as nutrient loads from point and nonpoint sources and on-site
wastewater disposal (septic) systems. Nutrient loads from septic systems were not modeled due
to lack of data

The GWLF model requires daily precipitation and temperature data, runoff sources and
transport, and chemical parameters. Transport parameters include areas, runoff curve numbers
for antecedent moisture condition I, and the erosion product USLEP (Universal Soil Loss
Equation parameters) for each runoff source. Required watershed transport parameters are
ground water recession and seepage coefficients, available water capacity of the unsaturated
zone, sediment delivery ratio, monthly values for evapotranspiration cover factors, average
daylight hours, growing season indicators, and rainfall erosivity coefficients. Initial values
must also be specified for unsaturated and shallow saturated zones, snow cover, and 5-day
antecedent rainfall plus snowmelt.

Input nutrient data for rural source areas are dissolved nitrogen and phosphorus concentrations
in runoff and solid-phase nutrient concentrations in sediment. Daily nutrient accumulation rates
are required for each urban land use. Remaining nutrient data are dissolved nitrogen and
phosphorus concentrations in ground water.

For modeling purposes, Bannock Creek watershed was divided into subwatersheds. West Fork,
Moonshine, Rattlesnake, and the remaining watershed (including Knox Creek). The model was
run for each subwatershed separately using a five-year period, January 1998 - December 2002,
and first year results were ignored to eliminate effects of arbitrary initial conditions. Daily
precipitation and temperature records for the period were obtained from the Western Regional
Climate Center (Web site ). All transport and chemical parameters were obtained by general
procedures described in the GWLF manual (Haith et a. 1996), and values used in the model
arein Appendix F. Parameters needed for land use were provided by DEQ, and those for soils
were obtained from the State Soil Geographic (STATSGO) Database compiled by Natural
Resources Conservation Service (NRCS). Figures 5-1 and 5-2 show land use and soils
distributions within the watershed. For each land use area, NRCS Curve Number (CN), length
(L), and gradient of the slope (S) were estimated from intersected electronic geographic
information systems (GIS) land use and soil type layers. Soil erodibility factors (Kk) were
obtained from the STATSGO database. Cover factors (C) were selected from tables provided
in the GWLF manual (Haith et al. 1996). Supporting practice factors of P = 1 were used for al
source areas for lack of detailed data. Area-weighted CN and Kk, (LS)k, Ck, and Pk values
were calculated for each land use area. Coefficients for daily rainfall erosivity were selected
from tables provided in the GWLF manual. Nutrient concentrations and accumulation rates
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were estimated from tables provided in the GWLF manual. Model inputs variables are listed in
Table 5-3.

5.2.2. Bacteria

As discussed previously in Section 2.4, additional E. coli data are necessary to assess
attainment status of contact recreation in Bannock Creek. A quality assurance project plan will
be prepared through a collaborative effort between DEQ and Shoshone-Bannock Tribes to
define an effective water quality monitoring approach to be implemented in 2004. These
additional data are necessary to determine if aTMDL for E. coli is warranted.

5.2.3. Dissolved oxygen

American Falls Reservoir is listed as having dissolved oxygen concerns in the reservoir. The
assumption is that control of nutrients and subsequent reduction in algal densities will lead to
attainment of water quality standards for dissolved oxygen. To help confirm this assumption,
dissolved oxygen conditions in the reservoir were modeled under three scenarios of total
phosphorus loading: current conditions; future condition when recommended load reductions
are met (Table 5-4); and, future condition when recommended load reductions are met, but
loads in the Snake River increase to the target concentration of 0.05 mg/L of total phosphorus.
Model results (Cope 2004b) show virtually no difference amongst the three scenariosin
dissolved oxygen levels in the upper 5-meter layer in the reservoir (Table 5-5). A change
(increased concentration of over 1 mg/L of dissolved oxygen) is observed under average and
high flow conditions in the bottom 5 meters of water under both future condition scenarios.
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Table 5-3. Bannock Creek watershed modeling input variables and outputs.
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Sediment

Drainage Stream load

area flow TN TN TP TP Sediment Sediment Sediment capacity Percent
Water body (hectare) (cm) Streamflow (m3) (mg) (mg/L) (mg) (mg/L) (mg) (mg/L) (tons) (tons) reduction
West Fork 3,901 412 1,607,212 1.4 0.87 018 | 0.11 50 31.11 55.1 55.1 0
Knox Creek 6,038 4.18 2,523,884 218 | 086 0.03 | 0.01 90 35.66 99.2 86.6 12.8
'\C/'roeoe”kSh'”e 11,680 4.2 4,905,600 43 0.88 0.6 0.12 350 71.35 385.8 168.2 56.4
Ef‘ge'isnake 21,054 4.25 8,947,950 7.3 0.82 105 | o012 575 64.26 633.8 306.9 51.6
Efggf"k 64,290 4.3 27,644,7001 403 | 1.46 408 | 015 950 34.36 1047.2 948.0 95
Total 106,963 45,629,346 1.22 0.13 44.16 2,221.157

*average flow at mouth = 51.1 cfs

Table 5-4. Modeled TMDL target concentrations for total phosphorus based on average flow.

TMDL target load TMDL target
Source (Ibs/year) Average flow (cfs) concentration (mg/l)
Snake River 334,000 4,800 0.035
Portneuf River 43,500 440 0.05
Smaller creeks, including Bannock Creek 51,000 750 0.035
Ground water 75,500 1,540 0.025

Notes:

- Ground water values based on assumed TP concentration of 0.025 mg/l. This concentration is used only for modeling purposes and does not reflect any attempt to establish

a ground water standard for total phosphorus.

- DEQ has developed a specific target loading for Bannock Creek
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Table 5-5. American Falls Reservoir model results for three TMDL scenarios.

Minimum depth-averaged dissolved oxygen (mg/L)
July through August

Top 5 meters

Bottom 5 meters

Mean chlorophyll a

concentration (mg/L) July
through August

1999
2001 (mid- 1997
1999 (mid- 1999 (mid- (low high (high
2001 (low high flow 1997 (high 2001 (low high flow 1997 (high flow flow flow

Scenario flow year) year) flow year) flow year) year) flow year) year) year) year)
Existing conditions 6.9 7.0 6.9 6.0 4.2 3.2 0.010 0.034 0.035
Load allocations achieved 6.9 7.0 7.0 6.0 5.1 4.2 0.007 0.014 0.019
Load allocations achieved, Snake River load 6.9 70 6.9 6.0 53 45 0.008 0.017 0.023

increased to target TP concentration of 0.05 mg/L

Notes:

- 2001 weather data used for all model simulations

- TMDL simulations assume constant input concentrations of target total phosphorus (Table 5-4)
- existing conditions simulations include time variable, Snake River phosphorus based on 2001 sampling, average concentration for year = 0.027 mg/L
- all simulations assume existing ratios of total phosphorus/ortho-phosphorus
- July/August mean is mean of 62 daily chlorophyll a values

- assumes no internal loading

- like flows, reservoir surface elevations generally low in 2001 and high in 1997
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There are few options available to increase dissolved oxygen other than control of aquatic
vegetative growth through nutrient input. Until data show otherwise, the working premise for
improvement of dissolved oxygen in American Falls Reservoir will be reduction of nutrients
loads and concomitant decreases in algal densities.

No data were encountered to indicate that dissolved oxygen was a problem or that water quality
standards were being violated in the Snake River. Therefore, no TMDL will be written for
dissolved oxygen in the Snake River.

5.2.4. Nutrients
Nutrient loadings for each of the water bodies are discussed in the following.

5.2.4.1. American Falls Reservoir

Only tributaries, drains, and springs to the reservoir will receive loads; reservoir loads and
associated internal recycling will not be addressed at thistime. However, atarget concentration
for chlorophyll a is recommended. The assumption is that reduction in nutrient loadings to the
reservoir by contributing tributaries, springs, and drains will result in meeting the chlorophyll a
target concentration of 0.015 mg/L. Meeting an average chlorophyll a concentration will in turn
be sufficient to support beneficial uses within the reservoir.

The reservoir model was used to predict chlorophyll a levels under various scenarios (Cope
2004b). It was assumed that internal loading would eventually be reduced to zero dueto
phosphorus reductions and resulting improvementsto DO concentrations near the bottom.
Modeling of existing conditions resulted in arange of chlorophyll a from 0.010 mg/L under low
flow conditions to 0.035 mg/L under high flow conditions (Table 5-5). If load allocations
outlined in thisTMDL are met (Table 5-4), then resultant chlorophyll a concentrations should
meet the target concentration of 0.015 mg/L in both low and mid-high flow years (Table 5-5).
During high flow years, the model predicted a concentration of 0.019 mg/L of chlorophyll a,
slightly higher than the target concentration, but much reduced from existing conditions. Based
on modeling results, it is encouraging that target concentrations for chlorophyll a are projected
to be met in amajority of flow scenarios (1999 mean annual flow was in the 70th percentile of
all flows for water years 1970 to 2003) if proposed load reductions are met (Table 5-2).

Currently, the Snake River is below the total phosphorustarget concentration of 0.05 mg/L
(Table 5-6). To account for future growth and the expectation that phosphorus loading to the
river will increase, such a scenario was modeled. The assumptions were that load allocations
would be met in all other water bodies, and the load in the Snake River would increase to the
target concentration of 0.05 mg/L. Under this growth scenario, the reservoir will meet its target
chlorophyll a concentration only during low flows (Table 5-5). Thus, effects on the reservoir by
any potential significant increase in nutrient loading to the Snake River should be considered
prior to approval of such discharge.
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Table 5-6. Load analyses for American Falls Subbasin water bodies.

Site/ Avg Total phosphorus Suspended sediment
water body flow . N
@ s s : | =
e 2 B S S T |2 B S S
= S S ~ 2~ B~ [TR= S S~ 2 ~ T~
geo | S 3> > S5 gea| S 3> | 82 25
2% | B o2 B B 23| B o2 B B
Z8E [ S ) ) ) Z8E| S S SE) )
Snake River
nr Blackfoot 4,840° 0.035 167 239 167 0 26.8 164,471 | 368,218 | 164,471 | 0
(Ferry Butte)
USGS gage
at Blackfoot 5,074° 0.029 146 250 146 0
USGS gage
nr Shelley 5,954° 0.029 171 294 171 0 15.7 118,286 | 453,009 | 118,286 | 0
USGS gage
Portneuf River
Tyhee USGS NA® 1.205/ 387 22,31° | 22,371° 365, 356° | 49.6 21,602
gage 0.810
Bannock Creek
Bannock Creek 51.1 0.13 6.5 26,36° | 26,36° | 3.9,31° [ NA® 1,047 948 948 99
at mouth
West Fork
Bannock Creek NA* 55 55 55 0
at mouth
Moonshine 4
Creek at mouth NA 386 168 168 218
Rattlesnake 4
Creek at mouth NA 634 307 307 327
Other tributaries, springs, and drains
Clear Creek 37.2 0.029 1.07 1.83 1.07 0.00 10.0 365.7
Danielson Creek [56.2 0.035 1.92 2.77 1.92 0.00 9.9 548.1 3,327.6 548.1 0.0
Hazard Creek
(Little Hole 16.7 0.248 4.09 0.82, 1.16°|0.82, 1.16° [3.26, 2.95° 9.9 163.6 087.2 163.6 0.0
Draw)
McTucker Creek [196.2 0.034 6.51 9.68 6.51 0.00 7.4 1,438.8 [11,610.1 | 1,438.8 | 0.0
Seagull Bay 5.4 0.216 1.16 0.27, 0.38°(0.27, 0.38° [0.89, 0.78° |138.3 740.3
tributary
Spring Creek 356.6 0.025 8.62 17.58 8.62 0.00 8.2 2,897.0
Sunbeam Creek [4.4 0.246 1.07 0.22, 0.31°|0.22, 0.31° [0.85, 0.77° |95.1 413.6 261.1 261.1 152.5
Big Hole 0.7 1.7 1.2
Cedar spillway  [31.1 0.027 0.49 0.90 0.49 0.00 7.6 136.6
Colburn 5.2 0.051 0.26 0.26 0.26 0.00 10.1 52.1
wasteway
Crystal springs ~ [49.1 0.048 2.34 2.42 2.34 0.00 11.2 541.0
Nash spill 1.3 0.013 0.009 0.038 0.009 0.00 9.5 7.1
R spill 0.3 0.016 0.003 0.009 0.003 0.00 10.6 1.8
Spring Hollow ~ [5.3 0.142 0.74 0.26, 0.37°|0.26, 0.37° [0.48, 0.38° [153.2 800.1
Sterling 5.5 0.081 0.44 0.27, 0.38°(0.27, 0.38° 0.17, 0.06° |37.2 200.7
wasteway

" where current loads were less than target loads, load allocations were set at current loads
2 period of record: Ferry Butte, WY1910-2002; Blackfoot, WY1978-2002; Shelley, WY1915-2002 (from Brennan et al. 2003)
3 Joads at Tyhee USGS gage on Portneuf River based on monthly flows rather than annual average flow
4 sediment loads in Bannock Creek watershed based on GWLF model
5 Interim target load and load reduction based on TP concentration of 0.07 mg/L
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5.2.4.2. Snake River

No data were encountered to indicate nutrients were a problem or that water quality standards
were being violated in the Snake River. However, the Snake River is a major contributor of
nutrientsto American Falls Reservoir. Load allocations for the Snake River are recommended at
Ferry Butte (Tilden Bridge), Blackfoot, and Shelley (Table 5-6). Annual total phosphorus load
alocations are 167 tons at Ferry Butte, 146 tons at Blackfoot, and 171 tons at Shelley. These
load allocations represent no increase above current loads, thus no load reductions are required.

Data used to estimate these load allocations were from 2000 to 2003, all low water years. For
calendar years 1970 to 2003, percentile ranks for flows at Ferry Butte from 2000 to 2003 ranged
from O to 39th (Table 5-2). (In other words, flows at Ferry Butte gage in 2001 were the lowest
for the period 1970 to 2003, and 39% of all flows were less than those measured in 2000.)
Average flow for all sampling events (calculated from mean daily flows the day of each event)
during this time period was 2,727 cfs, which would rank in the 25th percentile. At Shelley, flows
for the same years varied from 3rd to 42nd, while average flow (4,803 cfs) during sampling
events would rank in the 37th percentile. For the period of record up to WY 2002, average flows
were 4,840 cfs at Ferry Butte, 5,074 cfs at Blackfoot, and 5,954 cfs near Shelley, which rank in
the 56th, 65th, and 55th percentiles of all flows from 1970 to 2003, respectively.

To compare the recommended load allocations to other water years, loads were estimated from
data collected by USGS at the near Blackfoot (Ferry Butte) and near Shelley gages (USGS Web
site; Appendix C). In general, the recommended nutrient load allocation at Ferry Butte of 167
tons per year of phosphorus was similar to the load estimated at about median flows (Table 5-7).
The annual load allocation at Shelley for phosphorus (171 tons) is below loads estimated from
USGS data (Table 5-8). It should be noted that these Shelley loads were projected from only five
sampling events.

The recommended load allocations for the Snake River are based on slightly greater than median
flows (56th and 55th percentiles for Ferry Butte and Shelley, respectively) for nutrient loading
into American Falls Reservoir. In order to refine these load allocations, there remains a need to
collect more data from higher water years.

Because nutrients do not appear to be affecting beneficial uses in the Snake River, no nutrient
wasteload reductions are recommended for Blackfoot, Firth, and Shelley wastewater treatment
plants or for ssormwater runoff from City of Blackfoot. Phosphorus wasteload allocations for the
three WWTPs are 7.10, 0.48, and 1.26 tons per year of total phosphorus, respectively (Table 5-
9). The wasteload allocation for stormwater runoff from City of Blackfoot is set at 0.33 tons per
year of total phosphorus (Table 5-10).

Wasteload allocations reflect ano overall increase from current loading. It is likely these areas
will see future population growth. To calculate future growth, population was projected to
increase 2% per year. Each additional person was estimated to use 100 gallons of water per day.
Future wasteloads were calculated by adding the current wasteload to the product of the change
in flow and atotal phosphorus concentration of 0.05 mg/L (thetarget TP concentration set in the
American FallsTMDL) converted to tons per year. This method allows for growth but, requires
treatment beyond current levels to achieve this. Wasteloads for 10 and 20 years in the future are
presented in Table 5-11. Should Blackfoot, Firth, or Shelley see increases in population to these
levels, or other increased demands on the WWTP, consideration will be made to revise the
TMDL to account for the required new capacity.
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Table 5-7. Estimated phosphorus and sediment loads at Snake River near Blackfoot (Ferry Butte) surface-water station (13069500).
Average
suspended

Number of Average Flow percentile | Average total Number of sediment Suspended

sampling annual flow rank (11970- phosphorus Total phosphorus sampling concentration sediment load
Year | events (cfs) 2003) concentration (mg/L) load (tons/yr) events (mg/L) (tons/yr)
1989 | 4 2,672 21 0.024 60 4 13.3 33,582
1990 | 5 2,681 24 0.033 79 3 13.3 32,110
1992 | 5 2,113 9 0.049 89 4 10.3 18,619
1993 | 12 3,464 36 0.026 132 12 24.8 124,675
1994 | 13 2,920 30 0.017 44 13 8.5 21,947
1995 | 10 4,408 52 0.021 126 10 26.8 164,471
1996 | 6 7,633 76 0.033 321 6 37.7 372,016
1998 | 6 7,347 67 0.023 177 6 24.0 189,306

" represents percentile rank of measured flow compared to annual average flow for calendar years 1970 to 2003
Table 5-8. Estimated phosphorus and sediment loads at Snake River near Shelley surface-water station (13060000).
Average
Average | Flow Average total suspended Suspended
Number of annual percentile phosphorus Total Number of sediment sediment
sampling flow rank (11970- concentration phosphorus sampling concentration | load

Year events (cfs) 2003) (mg/L) load (tons/yr) [ events (mg/L) (tons/yr)
1991 5 3,967 15 0.036 144 4 8.0 32,078
1993 5 4,769 36 0.032 162 3 15.3 77,663
1995 5 5,713 55 0.028 211 3 15.7 118,286

" represents percentile rank of measured flow compared to annual average flow for calendar years 1970 to 2003
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Table 5-9. Wasteload analyses for point source (wastewater treatment plants and fish hatcheries) dischargers in American Falls Subbasin.

Point source Average Total phosphorus Suspended sediment
flow . .
S - 5 < S - 5 <
or g = < g £ g = % g £
c @ I S S c @ < S S
' I 5 o S = I 5 9 S S
(Permitted e =) < = 5] Q =) 5 = 5
Flow)incfs | 8 9 2 3 3 3 3 2 3 3
o o s o o o o o s o o o
g o 7 > e | g g o 3> S > s >
ZE = e =£ =£ ZE = e =£ =
Aberdeen WWTP 0.65 1.28 0.822 0.160 0.160 0.662 11 7.3 19.3 7.3 0.00
Blackfoot WWTP 3.06 2.36 7.103 0.151 7.103 0.000 11 33.1 72.5 72.5 0.00
Firth WWTP 0.18 2.75 0.487 0.009 0.487 0.000 22 4.0 8.0 8.0 0.00
Shelley WWTP 0.47 2.74 1.267 0.023 1.267 0.000 42 19.7 21.0 21.0 0.00
IDFG Springfield Hatchery® (50) 0.033 1.63 2.46 1.63 0.000 8.4 347 2956.5 347 0.00
Sho-Ban Tribes Crystal Spgs Hatchery® (24) 0.033 0.78 1.18 0.78 0.000 8.4 166 1419.1 166 0.00

! where current wasteloads were less than target wasteloads, wasteload allocations were set at current wasteloads based on Idaho Antidegradation Policy
2 based on NPDES max monthly avg. concentration limits of 30 mg/L for Aberdeen and Blackfoot, and 45 mg/L for Firth and Shelley; current NPDES required max concentration for fish hatcheries is unknown so 60 mg/L target concentration used
3 specific seasonal or flow —based limits may be needed for these conservation hatcheries but were not readily available for this analysis, annual WLA's based on net difference (effluent minus influent water quality concentrations)

Table 5-10. Load analyses for City of Blackfoot stormwater runoff. Estimated loads based on Simple Method model.

Parameter Load (tons/yr) Target load (tons/yr) Load allocation (tons/yr) Load reduction (tons/yr)
Total phosphorus 0.33 0.02 0.33 0
Total suspended solids 90 22 22 68

Table 5-11. Wasteload allocations for total phosphorus based on change in facilities management plans and growth (2% per year) for
wastewater treatment plants (WWTP) in American Falls Subbasin.

WWTP Current 10 years hence | 20 years hence
Service area Daily flow Population Daily flow Total phosphorus Population Daily flow Total phosphorus
(population (gal/day) estimate® (gal/day)2 wasteload estimate® (gal/day)2 wasteload allocation
estimate as of 1 allocation (tons/yr) (tons/yr)
Jul 02)

Aberdeen 1,839 421,556 2,242 461,829 0.175 2,733 510,921 0.194

Blackfoot® 10,552 1,974,611 12,863 2,205,711 7.120 15,680 2,256,311 7.142

Firth* 838 116,022 1,022 134,422 0.488 1,245 138,322 0.490

Shelley 3,838 306,341 4,679 390,441 1.273 5,703 408,741 1.281

! based on a 2% annual increase in population
2 future flow calculated as current flow plus 100 gal/capita/day for each additional person
% these figures use TP average concentrations from Aug 03 to May 09 after the new selector basin came on line in Aug 03; * includes Basalt
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5.2.4.3. Bannock Creek

DEQ has set awater quality target for average concentrations of total phosphorus (TP) at 0.05
mg/L, with an interim target of 0.07 mg/L. Table 5-12 illustrates the resultant calculation of the
annual average load capacities for Bannock Creek, which are 2.6 and 3.6 tons, respectively.

Table 5-12. Bannock Creek annual average phosphorus load capacities.

Parameter Target concentration (mg/L) Annual average flow (cfs) Load capacity (tons/yr)
TP 0.05, 0.07* 51 2.6,3.6°

! Interim target concentration 2 Interim load capacity based on target TP concentration of 0.07mg/L

The GWLF model was used to estimate existing annual average concentrations from nonpoint
sources in Bannock Creek watershed. Average concentrations were 1.22 mg/L for total
nitrogen and 0.13 mg/L for total phosphorus.

Since there are no point source discharges of nutrients in Bannock Creek watershed,
calculation of the TMDL only provides a load allocation for nonpoint sources. The load
allocation is expressed as a percent reduction in existing loads to correspond to the calculated
load capacities. Table 5-13 showsthat a 62% reduction of total phosphorus is required to meet
water quality target goals for nutrients in Bannock Creek watershed. Table 5-14 expresses
nutrients as an annual average load.

Table 5-13. Bannock Creek phosphorus annual average concentration and percent
reduction required.

Current annual average
Parameter concentration (mg/L) Water quality target (mg/L) Reduction required
TP 0.13 0.05, 0.07° 62%, 46%°

! Interim target concentration 2 reduction required based on interim target TP concentration of 0.07mg/L

Table 5-14. Bannock Creek phosphorus annual average loading and percent reduction
required.
Parameter Current average load (tons/year) | Load capacity (tons/year) Reduction required
TP 6.5 2.6,3.6" 62%, 46%°

! Load capacity based on interim TP target of 0.07mg/L 2 reduction required based on interim target TP concentration of 0.07mg/L

5.2.4.4. Other tributaries

Although no other water bodies are listed for nutrients on the 303(d) list, load allocations are
recommended for tributaries, springs, and drains that directly contribute to nutrient loads in
American Falls Reservoir. Reductions in total phosphorus loads are recommended for Hazard
Creek/Little Hole Draw, Seagull Bay tributary, Sunbeam Creek, Spring Hollow, and Sterling
wasteway (Table 5-6). All phosphorus load reductions are less than 1 ton per year except
Hazard Creek/Little Hole Draw, which needs a 3.26 tons per year reduction to meet its load
alocation.

A major source of phosphorus in American Falls Reservoir is Portneuf River for which a
TMDL was completed in 2001 (DEQ 2001b). The City of Pocatello has been monitoring water
quality in the river just upstream of the USGS gage at Tyhee since 1999 (Table 5-15). From
these data and flows at Tyhee gage, total phosphorus loads from Portneuf River were estimated
at 386.5 tons per year (Table 5-16). Load alocation of 21.8 tons per year for total phosphorus
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necessitates load reduction of 365 tons per year (Table 5-6). This Portneuf River load
allocation is different than that recommended in the 2001 TMDL when nutrient load
allocations necessary to support beneficial uses in American Falls Reservoir were not known.
In addition, since the original Portneuf River TMDL was completed, more data have been
collected allowing for refinement of pollutant loads in the river. These changes will be
reflected in the Portneuf River TMDL when it isrevisited.

The City of Aberdeen’s wastewater treatment plant is a source of nutrients into Hazard
Creek/Little Hole Draw, and subsequently American Falls Reservoir. Load reduction for
phosphorus has been recommended for Hazard Creek/Little Hole Draw (Table 5-6). To help
meet these nutrient load reductions, wasteload allocation of 0.160 tons per year of total
phosphorus has been recommended for Aberdeen WWTP (Table 5-9).

To account for potential future growth in population in Aberdeen, future wasteload allocations
are estimated. Population was expected to increase at a 2% annually with a 100 gallon per
capita usage rate for each new person. Target concentrations were used to estimate the future
wasteloads, which are presented in Table 5-11. Should Aberdeen see increases in population to
these levels, or other increased demands on the WWTP, consideration will be made to revise
the TMDL to account for the required new capacity.

The Idaho Department of Fish and Game (IDFG) and the Shoshone-Bannock Tribes (SBT)
have acquired fish hatchery facilities within a complex of surface water springs in the
Springfield area. This complex of springs has historically been used for fish production. The
IDFG has acquired rights to 50 cfs of high quality spring water for their Springfield Hatchery
with the goal of producing endangered Sockeye salmon and triploid rainbow trout to
supplement resident fisheries. The SBT have also acquired 24 cfs of water rights within the
Crystal Springs complex for their Crystal Springs Hatchery with the goal of producing
endangered Chinook salmon and Y ellowstone cutthroat trout to supplement resident fisheries.
The best available record of water quality data for the Crystal Springs Hatchery production
facility (prior to ownership of these facilities by IDFG and/or the SBT) was collected by the
Bureau of Reclamation from 2001-2003. These data indicated an annual average phosphorus
load at 2.38 tong/year and an average annual suspended sediment load of 513 tons/year into a
tributary of American Falls Reservoir. Based on these data and the fact that the estimated
average phosphorus concentration from the hatchery was below the target concentration of
0.05 mg/L (Table E-1) thisannual load of phosphorus and suspended sediment is allocated to
these two Conservation Fish Hatcheries as such: Total phosphorus wasteload allocation, IDFG
— Springfield Hatchery at 1.63 tons/year; SBT — Crystal Springs Hatchery at 0.78 tons/year;
Suspended sediment wasteload allocation, IDFG — Springfield Hatchery at 347 tons/year, SBT
— Crystal Springs Hatchery at 166 tons/year. The wasteload allocation of 2.38 tons per year of
total phosphorus shared between these two facilities represents no increase over current
expected wasteloads, and thus requires no load reductions (Table 5-9). Seasonal effluent limits
for both facilities will be variable based on production cycles, however total discharge values
will not exceed annual wasteload allocation limits for each facility. Because production levels
are not yet established for each facility, the intent of the WLA isto provide discharge
flexibility based on either monthly production or flow-based schedules, while still providing an
annual limit for total load.
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Total
Ortho P Total P NO;+NO, TKN inorganic N Total N TSS
Time period Statistic (mg/L) (mg/L) NHz (mg/L) [ (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Average 1.03 0.96 0.38 2.23 0.90 2.63 3.08 49.62
Count 48 46 36 46 36 36 36 25
Standard Deviation | 0.61 0.29 0.52 0.43 0.36 0.67 0.50 71.75
Jan-Dec
Maximum 3.8 1.59 3.2 2.97 18 5.87 4.21 340
Minimum 0.06 0.2 0.1 0.93 0.5 121 211 11
Median 0.95 0.925 0.2 2.275 0.85 2.545 3.02 22
Average 1.23 1.20 0.42 2.49 0.76 2.88 3.23 41.86
Count 19 18 13 18 13 13 13 7
Standard Deviation | 0.77 0.23 0.84 0.44 0.22 1.03 0.46 53.03
Jun-Sep
Maximum 3.8 1.59 3.2 2.97 11 5.87 3.97 160
Minimum 0.06 0.52 0.1 1.01 0.5 121 211 13
Median 13 1.2475 0.2 2.66 0.7 2.81 3.26 17
Average 0.90 0.81 0.36 2.06 0.98 2.48 3.00 52.64
Count 29 28 23 28 23 23 23 18
Standard Deviation | 0.44 0.22 0.21 0.32 0.40 0.28 0.51 79.00
Oct-May
Maximum 2.73 1.43 0.8 251 18 3.21 4.21 340
Minimum 0.15 0.2 0.1 0.93 0.5 1.85 24 11
Median 0.88 0.81 0.4 2.0875 0.9 2.46 2.84 24
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Table 5-16. Load analyses for Portneuf River.

Month Total phosphorus Total suspended solids

Average Load by period Target load

flow (cfs)' | Load (tons)® (tons)® (tons) Load (tons)?
January 492.8 39.8 334 21,29 2,046.7
February 547.1 40.2 33.8 21,29 2,070.6
March 648.4 52.3 43.9 27,38 2,692.9
April 634.9 49.6 41.6 2.6,3.6% 2,551.8
May 502.3 40.5 34.0 21,29 2,086.1
June 258.8 20.2 25.3 10,15 1,040.2
July 188.2 15.2 19.0 0.8,1.1° 781.6
August 2741 221 27.6 11,16 1,1384
September 325.6 25.4 31.8 13,18 1,308.7
October 440.8 35.6 29.9 18,2.6" 1,830.7
November 496.7 38.8 32.6 20,28 1,996.3
December 4954 40.0 33.6 21,29 2,057.5
Total (annual) 419.8 386.5 21.8,30.5* 21,601.6

Yfor WY1985-2002 (from Brennan et al. 2003)

2pased on annual average concentration, see Table 5-15

®pased on Jun-Sep average concentration of 1.20 mg/L total phosphorus, Oct-May average concentration of 0.81 mg/L, see Table 5-15

*Interim target load based on target TP concentration of 0.07mg/L
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5.2.5. Sediment
Sediment data for each water body is addressed in the following.

5.2.5.1. American Falls Reservoir

No data were encountered indicating sediment was a problem or that water quality standards
were being violated in the reservoir. Therefore, a TMDL is not necessary for sediment in
American Falls Reservoir.

5.2.5.2. Snake River

Although no data were encountered indicating that sediment was a problem in the Snake River,
more data are needed during average and high flows, along with a sediment assessment to
show status of support of beneficial uses, to confidently conclude sediment is not a problem.
Thus, aload alocation is recommended until such time it is determined that sediment is not
impairing beneficial uses in the Snake River.

Several approximations of sediment load were made. The most comprehensive data set was
collected by DEQ and USGS from 2000 to 2003. From the historical average flow (Table 5-2)
and average suspended sediment concentration for the 2000 to 2003 sampling period (Table 2-
10), overall average annual loads for suspended sediment were calculated for Ferry Butte,
Blackfoot, and Shelley at 74,074 tons, 34,619 tons, and 34,573 tons, respectively. However,
flows at both Ferry Butte and Shelley were below normal with 2001 to 2003 flows ranking in
the bottom 15% and 18% of all flows from 1970 to 2003, respectively (Table 5-2).

Sediment loads were also estimated from USGS data collected at Ferry Butte and Shelley from
1989 to 1998 (Tables 5-7 and 5-8; Appendix C). Higher flow years at Ferry Butte during this
collection period included 1995, 1996, and 1998 at 52nd, 76th, and 67th percentile ranks of
flows from 1970 to 2003 (Table 5-7). Annual loads from these four years ranged from 124,675
to 372,016 tons (Table 5-7). Annual average flow in 1995, the only year above median flow, at
Shelley ranked in the 55th percentile for the 1970-2003 period (Table 5-8). Sediment load at
Shelley gage in 1995 was estimated at 118,286 tons.

As opposed to nutrient loads, suspended sediment loads based on historical average flow and
average concentrations from DEQ and USGS sampling from 2000 to 2003 differ substantially
from flows calculated during higher flow years. The drawback to these pre-2000 data is some
of the loads are a product of six or less sampling events. However, asit is yet unknown
whether suspended sediment is affecting beneficial uses in the Snake River and, unlike
nutrients, does not appear to be impairing beneficial uses in American Falls Reservoir,
recommended load allocations are based on data from 1995 at Ferry Butte and at Shelley
(annual average flows in the 52nd and 55th percentile rankings, respectively [Table 5-2]). It is
believed that these data load allocations 164,471 tons per year at Ferry Butte and 118,286 tons
per year at Shelley (Table 5-6) will be protective of beneficial uses until such time that
impairment of beneficial uses due to excessive sediment can be established.

These recommended load allocations represent no overall increase and require no load
reductions. In addition, the load allocations for the Snake River are conservative and thus add
an additional margin of safety. Conversely, the need to collect more data from higher water
years is essential to better refine annual loads.
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Point sources were not asignificant source of sediment into the Snake River, except possibly
for City of Blackfoot stormwater runoff. All three WWTPs — Blackfoot, Firth, and Shelley —
had average effluent concentrations of total suspended solids well below the Snake River target
concentration of 60 mg/L and their respective NPDES maximum concentration limits (Table 5-
9). Wasteload allocations are based on no overall increase of current wasteloads into the Snake
River. The Simple Method model estimated the City of Blackfoot stormwater runoff was
contributing 90 tons per year of sediment into the Snake River, well above atarget load based
on 60 mg/L (Table 5-10, Appendix D). The load allocation for stormwater runoff is set at the
target load of 22 tons per year.

5.2.5.3. Bannock Creek

Asindicated in Table 1-7, portions of Bannock Creek are currently achieving the target bank
stability criterion of 80%. More importantly, as discussed in Section 5.1 above, the significant
improvements in water and habitat quality of West Fork Bannock Creek suggest that aguatic
life use in this subwatershed are being attained. Therefore, West Fork Bannock Creek provides
an acceptable reference condition from which sediment loading capacity calculations can be
derived for other impaired water bodies in Bannock Creek watershed. Table 5-17 illustrates the
resultant calculation of load capacities for sediment in Bannock Creek, West Fork, Moonshine
Creek, and Rattlesnake Creek subwatersheds.

Table 5-17. Bannock Creek, West Fork, Moonshine Creek, and Rattlesnake Creek annual
sediment load capacities.

Target erosion rate Creek length Load capacity
Water body (tons/milel/year) (miles) (tons/year)
Bannock Creek 17.9 53.1 948
West Fork 7.8 7.09 55
Moonshine Creek 17.35 9.68 168
Rattlesnake Creek 16.5 18.65 307

Results from GWLF for modeling existing sediment loads from nonpoint sources in Bannock,
West Fork, Moonshine and Rattlesnake subwatersheds are shown in Table 5-18.

Table 5-18. Existing annual average sediment loads from nonpoint sources in Bannock
Creek, West Fork, Moonshine Creek, and Rattlesnake Creek.

Rattlesnake
Bannock Creek | West Fork Moonshine Creek Creek

Average sediment load

1047 55 386 634
(tons/yr)

Since there are no point sources of sediment in Bannock Creek watershed, TMDL calculations
provide load allocations for nonpoint sources only. Load alocations are expressed as a percent
reduction in existing loads to correspond to calculated load capacities. Table 5-19 shows that 9,
0, 56 and 52% reductions in sediment loads are recommended for Bannock, West Fork,
Moonshine and Rattlesnake creeks, respectively. Table 5-3 provides a summary of modeling
input variables and outputs for sediment that support calculations presented in Tables 5-17, 5-
18, and 5-19.

108



American Falls Subbasin Assessment and TMDL e May 2012

Table 5-19. Bannock Creek, West Fork, Moonshine Creek, and Rattlesnake Creek sediment

load allocations.

Water body

Existing sediment load
(tons/year)

Load capacity
(tons/year)

Percent reduction

Bannock Creek

1,047

948

9%

West Fork

55

55

0%

Moonshine Creek

386

168

56%

Rattlesnake Creek

634

307

52%

5.254.

Other tributaries

Although listed as having sediment problems, dataindicate that total suspended solidsin
McTucker Creek averaged 7.4 mg/L, well below the target concentration of 60 mg/L (Table 5-
6). Therefore, the sediment load allocation for McTucker Creek is based on a no overall
increase of 1,439 tons per year. Such low levels of water column sediment in McTucker Creek
point out the need for further work to identify the source of the sediment problem.

Only three tributaries exceeded the 60 mg/L target concentration for sediment (Table 5-6).
None of the three water bodies - Seagull Bay tributary, Spring Hollow, and Sunbeam Creek —
are listed on the 303(d) list. As sediment is not impairing beneficial uses in the reservoir, load
allocations are not recommended for Seagull Bay tributary and Spring Hollow. Both of these
water bodies should be considered for future monitoring through DEQ’s BURP effort.

BURP data indicate impairment of water quality in Sunbeam Creek, Danielson Creek, and
Hazard Creek/Little Hole Draw (Table 2-16). In anticipation of a future listing of Sunbeam
Creek on the 303(d) list for non-support of beneficial uses, aload allocation of 261 tons per
year of sediment is recommended (Table 5-6). This allocation will require an annual load
reduction of 153 tons per year. For Danielson Creek and Hazard Creek/L ittle Hole Draw load
allocations are based on current load estimates.

Neither Aberdeen WWTP nor Crystal Springs Hatchery Complex is a significant source of
sediment. Both had average or estimated average TSS concentrations in their effluent well
below their NPDES permit maximum concentration limit or the target concentration of 60
mg/L (Table 5-9). Wasteload allocations for these two point sources are based on no overall
increase of current loading.

5.2.6. Temperature

Although not listed on the 303(d) list, temperature exceedances of water quality standards have
been documented in American Falls Reservoir and the Snake River. Both of these water bodies
are large enough that exceedances of state water quality standards for temperature would not
be unexpected. Violations of state water quality standards were documented in the Snake River
and it may be recommended the water body be listed for temperature on future 303(d) lists.
More data are needed to determine if these temperature excursions are impairing beneficial
uses in both water bodies.

5.2.7. Construction Stormwater and TMDL Wasteload Allocations

52.7.1. Construction Stormwater

The Clean Water Act requires operators of construction sites to obtain permit coverage to
discharge stormwater to awater body or municipal storm sewer. In Idaho, EPA hasissued a
general permit for stormwater discharges from construction sites. In the past, sormwater was
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treated as a nonpoint source of pollutants. However, because stormwater can be managed on-
site through management practices or when discharged through a discrete conveyance such as
a storm sewer, it now requires a National Pollutant Discharge Elimination System (NPDEY)
permit.

5.2.7.2. The Construction General Permit

If a construction project disturbs more than one acre of land (or is part of alarger common
development that will disturb more than one acre), the operator is required to apply for a
Construction General Permit (CGP) from EPA after developing a site-specific Stormwater
Pollution Prevention Plan (SWPPP).

5.2.7.3. Stormwater Pollution Prevention Plan

In order to obtain the CGP, operators must develop a site-specific SWPPP. Operators must
document the erosion, sediment, and pollution controls they intend to use; inspect the controls
periodically; and maintain best management practices (BMPs) through the life of the project.

5.2.7.4. Construction Stormwater Requirements

When astream ison Idaho’s 8303(d) list and hasa TMDL developed, DEQ may incorporate a
gross WLA for anticipated construction stormwater activities. TMDLSs developed in the past
that did not have a WLA for construction stormwater activities or new TMDLs will also be
considered in compliance with provisions of the TMDL if they obtain a CGP under the NPDES
program and implement the appropriate BMPs.

Typically, there are specific requirements operators must follow to be consistent with any local
pollutant allocations. Many communities throughout 1daho are currently developing rules for
post-construction stormwater management. Sediment is usually the main pollutant of concern
in stormwater from construction sites. The application of specific BMPs from Idaho’ s Catal og
of Sormwater Best Management Practices for Idaho Cities and Counties is generally sufficient
to meet the standards and requirements of the CGP, unless local ordinances have more
stringent and site-specific standards that are applicable (DEQ 2005).

5.2.8. Reasonable Assurance

The U. S. Environmental Protection Agency (EPA) requiresthat Total Maximum Daily Loads
(TMDL), with a combination of point and nonpoint sources and with wasteload allocations
dependent on nonpoint source controls, provide reasonable assurance that nonpoint source
controls will be implemented and effective in achieving the load allocation (EPA 1991). If
reasonable assurance that nonpoint source reductions will be achieved is not provided, the
entire pollutant load will be assigned to point sources. Nonpoint source reductions listed in the
American Falls Subbasin TMDL will be achieved through state authority within the 1daho
Nonpoint Source Management Program.

Section 319 of the Federal Clean Water Act requires each state to submit to EPA a
management plan for controlling pollution from nonpoint sources to waters of the state. The
plan must: identify programs to achieve implementation of best management practices

(BMPs); furnish a schedule containing annual milestones for utilization of program
implementation methods; provide certification by the attorney general of the state that adequate
authorities exist to execute the plan for implementation of best management practices; and,

110



American Falls Subbasin Assessment and TMDL e May 2012

include a listing of available funding sources for these programs. The current 1daho Nonpoint
Source Management Plan has been approved by EPA (December 1999) as meeting the intent
of section 319 of the Clean Water Act.

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

e Nonpoint Source 319 Grant Program

e State Agricultural Water Quality Program

¢ Wetlands Reserve Program

e Resource Conservation and Development

e Conservation Reserve Program

e Environmental Quality Improvement Program
e |daho Forest Practices Act

e Agricultural Pollution

e Abatement Plan

e Stream Channel Protection Act

e Water Quality Certification for Dredge and Fill

|daho Water Quality Standards direct appointed advisory groups to recommend specific
actions needed to control point and nonpoint sources affecting water quality limited water
bodies. Upon approval of this TMDL by EPA Region 10, the existing American Falls
Watershed Advisory Group (upon their approval to continue as a committee), with the
assistance of appropriate local, state, tribal, and federal agencies, will begin formulating
specific pollution control actions for achieving water quality targets listed in the American
Falls Subbasin Total Maximum Daily Load plan. The plan is scheduled for completion within
eighteen months of finalization and approval of the TMDL by EPA.

5.3. Implementation Strategies

Meeting load and wasteload allocations discussed in this TMDL requires implementation of
various policies, programs, and projects aimed at improving water quality in American Falls
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Subbasin. Like the TMDL, the goal of the implementation plan is to reduce pollutant loading
to support beneficial uses. DEQ recognizes implementation strategies for TMDL’s may need to
be modified if monitoring shows that TMDL goals are not being met or if substantial progress
is not being made toward achieving those goals. Conversely, should monitoring show
beneficial uses are being supported prior to attainment of TMDL targets, less restrictive load
and wasteload allocations will be considered.

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

5.3.1. Time Frame

No time frame is proposed for attainment of beneficial uses in American Falls Subbasin as
changes in programs and policies and implementation of practices are highly dependent on
many factors. Modifications in current agency operations often require amending government
policies, which in turn may necessitate some type of legislative action. Once appropriate
legislation is passed, diffusion down to the local level, where programs resulting from such
policies are determined and carried out, may not be immediate. |mplementation of Best
Management Practices may not be rapid as on-the-ground projects, in addition to proper
planning, require willing landowners and, often, some type of financial help.

Adding to the problem of predicting when beneficial uses might be obtained are the vagaries of
nature. For example, streams that maintain high levels of subsurface sediment are dependent
on geofluvial processes to mobilize smaller sediment and move it out of the system. Flows
required for such mobilization are dependent on precipitation and resultant runoff, neither of
which can be predicted with any certainty next year, let alone years in the future.

The reservoir model assumed recommended reductions in nutrient loading would lead to
elimination of phosphorus available for recycling in the reservoir. Currently, there is
uncertainty as to how much phosphorus is recycled in the reservoir. Equally unknown is the
length of time needed to reduce internal recycling of phosphorus once nutrient loads to the
reservoir are reduced. Both of these factorswill most likely affect any timetable for attainment
of beneficial use support in the reservoir.

Despite the challenges listed above, substantial progress is expected within 10 years of the
execution of the implementation plan. Development of a proper monitoring plan should allow a
statistical evaluation of that progress.

5.3.2. Approach

|daho Water Quality Standards list designated agencies responsible for reviewing and revising
nonpoint source BMPs based on water quality monitoring data generated through the state's
water quality monitoring program (Idaho Code 39-3602). Department of Lands is responsible
for timber harvest activities, oil and gas exploration and development, and mining activities.
Grazing and agricultural aspects of the implementation plan will be written and developed by
Soil Conservation Commission. Public road construction activities fall under the auspices of
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Transportation Department. Department of Agriculture has responsibility for aquaculture. All
other activities are under the purview of DEQ.

As new information is gathered, data may indicate federal lands as a source of nonpoint
pollutant loading in the American Falls Subbasin. It is expected that federal agencies will write
their own implementation plans as to how they intend to reduce pollutant loading from lands
under their jurisdiction.

Point sources will also be asked to write implementation plans on how they will meet TMDL
wasteload allocations. In addition, it is expected that any allocations set forth in this TMDL
will eventually be incorporated into the point sources NPDES permits.

5.3.21 Interim Targets, Load Allocations, and a Phased TMDL Approach

Phased TMDLs are appropriate for situations in which the state expects, because of data gaps, to
revise the TMDL, including the loading capacity and allocation scheme, as additional information
is collected. Clarification Regarding "Phased” Total Maximum Daily L oads, August 2, 2006
("Clarification"), at page 3. A prime example of when a phased TMDL is appropriate isa TMDL
for phosphorous in a lake watershed where there are uncertain loadings from the major land uses
and limited knowledge of the in-lake processes. Id. Even where there is little data uncertainty,
TMDLSs may contain provisions for adaptive implementation using flexible load
allocation/wasteload allocation schemes.

The Idaho Water Quality Act, Idaho Code 8§ 39-3611(7), requires DEQ to review and reevaluate
each TMDL, including the water quality criteria used, instream targets, pollution allocations, and
the underlying assumptions and analysis, at intervals no greater than five years.

With respect to the AF TMDL, DEQ acknowledges uncertainties and data gaps regarding the
model used in connection with setting tributary targets and load allocations. Uncertainty regarding
loading and a limited knowledge of in-reservoir processes required the use of certain assumptions
and estimates in the model, which in turn affect the certainty of the load reductions necessary to
meet water quality standards. See AF TMDL, pages 122-125. More data and more sophisticated or
detailed analytical techniques may increase DEQ's ability to predict water quality conditions and
set load allocations that will achieve water quality standards. Since the development of the original
TMDL, DEQ has already begun the process of collecting additional data and information regarding
water quality in the AF reservoir and the significant tributaries. Given these circumstances and the
applicable Idaho law, DEQ intends to reevaluate, and as appropriate revise, the targets and load
allocations set forth in this TMDL within 5 years of its issuance.

Within the next 5 years additional data will be gathered that measures AF Reservoir water
guality conditions, tracks progress in attaining TMDL objectives, and fills data gaps. DEQ
shall form a Technical Advisory Committee to develop awork plan for additional monitoring
and analysis. The work plan will be reviewed/revised on an annual basis. The work plan may
include more refined modeling and DEQ expects at a minimum the work plan will include the
measurement of water column total phosphorus, chlorophyll a, and dissolved oxygen within
each segment addressed by the TMDL during time frames that represent high, low and average
flow conditions, if possible. The work plan will also establish atimetable for revision of the
TMDL, as appropriate, within the 5 year time period required by Idaho Code 39-3611(7).
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Until the TMDL isreevaluated, and while the additional datais being gathered, DEQ believes
an interim water quality target of 0.07 mg/| total phosphorus for the tributaries is appropriate.
Load allocations based on thistarget are set out below. DEQ has selected this interim water
quality target of 0.07 mg/| total phosphorus based upon data comparing median chlorophyll a
concentration with median total phosphorous concentration data for lakes and reservoirs in the
Pacific Northwest. See Snake River Hells Canyon TMDL, Figure 3.2.13.b. This data suggests
that, for the water bodies evaluated, total phosphorous concentrations of 0.07 mg/I correlate
with chlorophyll a concentrations of 13 ug/l or less. Please note that where current loads are
lower than the target, the load allocations are set at the current loads.

5.3.2.2 Adaptive Implementation

As noted, TMDLs may use an iterative implementation approach that makes progress toward
achieving water quality goals while using any new data and information to reduce uncertainty
and adjust implementation activities. Clarification at page 3-4. |mplementation can also be
staged.

The Idaho Water Quality Act provides that TMDLs should be implemented through pollution
control strategies, which are defined as cost-effective actions in TMDL implementation plans
to control the discharge of pollutants that can reasonably be taken to improve the water quality
within the physical, operational, economic and other constraints that affect individual
enterprises and communities. Idaho Code 8§ 39-3602 (5); 39-3611(4).

DEQ intends to facilitate development of an Implementation Plan for the AF TMDL within 18
months of the TMDL's approval by EPA. The Implementation Plan will take into account the
fact that long-term targets and allocations will be reevaluated within five years, and that
interim water quality goals have been set. In the case of sources on the Portneuf River, load
allocations, wasteload allocations and implementation will be controlled by the Portneuf River
TMDL and an implementation plan developed by DEQ and other designated agenciesin
consultation with the WAG for that tributary.

The Implementation Plan should consider the following principles:

1. Attainable water quality goals should reflect control strategies that are feasible on a broad,
watershed basis. Highest cost management practices should not be the basis for water quality
planning. For example, it is not reasonable to expect sources to achieve zero discharge, or to
expect all of irrigated agriculture to convert to sprinkler irrigation, or to expect all point
sources to retrofit with the most expensive pollution control technology available.

2. After completing an implementation plan, site-specific analyses must be performed to
determine the most appropriate and effective control strategies for particular locations and land
use actives. The time required for ground-level planning and project approval process varies
widely depending upon then nature of the land and related hydrology, the land use, the parties
involved, the type of treatment selected, and other factors.
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3. Construction and implementation of management practices follows project approval. As
with the planning and approval process, the time required to complete a project and realize
water quality improvements varies from more immediate, as with introduction of rotational
grazing as a management practice, to longer term, as with stream bank re-vegetation and
created wetlands (6-7 years may be necessary to establish vegetation that will produce
adequate results).

4. In addition to the time required to achieve effective reductions, the time required for the
river and reservoirsto fully respond to the improvement in inflowing water quality and process
the existing pollutant loads already in place within the system must also be recognized.

5. Data collection will continue throughout the implementation process to determine progress
and improve understanding of the AF TMDL system. Asthis TMDL is a phased process, it is
projected that the goals and objectives of this TMDL will be revisited periodically to evaluate
new information and assure that the goals and milestones are consistent with the overall goal of
meeting water quality standards in the AF TMDL reach.

6. The load allocation mechanism established and implemented through tributary TMDLSs
should allow attainment of water quality targets through (to the extent possible) fair and
equitable distribution of the identified pollutant loads, and result in productive implementation
without causing undue hardship on any single pollutant source.

7. The adaptive implementation process will address the use of water quality trading.

5.3.2.3 Implementation of the American Falls TMDL and the Portneuf TMDL

The Portneuf TMDL is designed to be implemented in phases. According to the February 2001
Supplement to Final TMDL Plan for the Portneuf River, phase | of implementation consists of
the collection and analysis of additional water quality data and the implementation of short
term control measures. Based on the additional water quality data and the evaluation of control
measures and progress towards water quality goals, new load and waste load allocations are
intended to be submitted to EPA. Final Supplement at page 4. The allocation of pollutant loads
for the Portneuf will be refined taking into account several principles. 1. Future growth; 2.
Seasonal or climatic variations; 3 Temporal aspects; 4. Antibacksliding requirements; 5.
Antidegradation requirements; 6. Margin of safety; 7. Allocation refinement; and 8. Principles
of fairness.

With the cooperation of Portneuf River stakeholders, DEQ has collected additional data
regarding Portneuf River water quality. DEQ has begun to meet with the Portneuf River WAG
to refine allocations and appropriate pollution control strategies. DEQ intends to evaluate the
Portneuf TMDL as a Phased TMDL and will continue to follow the staged approach for
implementation of the Portneuf TMDL. I mplementation of the Portneuf TMDL will function
as the means of implementing the AF TMDL for the sources on the Portneuf River. The AF
TMDL will not set load or waste load alocations for sources on the Portneuf River. Those load
and waste load allocations will be set in the Portneuf TMDL.
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5.3.24 Pollutant Trading

Pollutant trading (aka water quality trading) is a contractual agreement to exchange pollution
reductions between two parties. Pollutant trading is a business-like way of helping to solve
water quality problems by focusing on cost effective, local solutions to problems caused by
pollutant dischargesto surface waters. Pollutant trading is voluntary. Parties trade only if both
are better off asaresult of the trade. Trading allows parties to decide how to best reduce
pollutant loadings within the limits of certain requirements. The appeal of trading emerges
when pollutant sources face substantially different pollutant reduction costs. Typically, a party
facing relatively high pollutant reduction costs compensates another party to achieve an
equivalent, though less costly, pollutant reduction.

Pollutant trading is recognized in Idaho’s Water Quality Standards at IDAPA 58.01.02.054.06.
Currently, the Department of Environmental Quality’s policy isto allow for pollutant trading
as ameans to meet total maximum daily loads (TMDLs) thus restoring water quality limited
water bodies to compliance with water quality standards. The Pollutant Trading Guidance
document sets forth the procedures to be followed for pollutant trading.

5.3.25 Trading Components

The major components of pollutant trading are trading parties (buyers and sellers) and credits
(the commodity being bought and sold). Additionally, ratios are used to ensure environmental
equivalency of trades on water bodies covered by aTMDL. All trading activity must be
recorded in the trading database by the Idaho Department of Environmental Quality or its
designated entity.

Both point and nonpoint sources may create marketable credits. Credits are a reduction of a
pollutant beyond a level set by a TMDL. Point sources create credits by reducing pollutant
discharges below NPDES effluent limits which are set initially by the wasteload allocation.
Nonpoint sources create credits by implementing approved best management practices (BMPs)
that reduce the amount of pollutant run-off. Nonpoint sources must follow specific design,
maintenance, and monitoring requirements for that BMP, apply discounts to credits generated
if required, and provide awater quality contribution to ensure a net environmental benefit. The
water quality contribution also ensures the reduction (the marketable credit), is surplus to the
reductions the TMDL assumes the nonpoint source is achieving to meet the water quality goals
of the TMDL.

5.3.2.6 Watershed Specific Environmental Protection

Trades must be implemented so that the overall water quality of the water bodies covered by
the TMDL is protected. To do this, hydrologically-based ratios are developed to provide that
trades between sources distributed throughout the TMDL water bodies result in
environmentally equivalent or better outcomes at the point of environmental concern. In
addition, localized adverse impacts to water quality are not allowed.

5.3.2.7 Trading Framework

For pollutant trading to be authorized, it must be specifically mentioned withina TMDL
document. After adoption of an EPA approved TMDL, DEQ in concert with the Watershed
Advisory Group (WAG), must develop a pollutant trading framework document as part of an
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implementation plan for the watershed that is the subject of the TMDL. The elements of a
trading document are described in DEQ’ s Water Quality Trading Guidance (July, 2010)

As of thiswriting, the only two watersheds that have yet developed a pollutant trading
framework are the Lower Boise River watershed and the Upper Snake Rock/Mid Snake TMDL
watershed. DEQ believes pollutant trading may be a viable option and tool for implementation
of the American Falls TMDL. Should DEQ and the American Falls WAG determine that
trading is indeed a viable tool for implementing necessary load reductions to achieve the goals
of the TMDL, the entities can move forward to develop the necessary pollutant trading
framework.

5.3.3. Responsible parties

The implementation of a plan to improve water quality in American Falls Subbasin will require
the cooperation of many entities. These may include, but not be limited to, the following:

e Tribal Government — Shoshone-Bannock Tribes

e Federal Government — Bureau of Reclamation, Natural Resources Conservation Service, U.
S. Forest Service, Bureau of Land Management, Bureau of Indian Affairs

e State Government — Departments of Environmental Quality, Lands, Transportation, Fish
and Game, and Agriculture, Soil Conservation Commission

e County Government — Power, Bingham, Bannock counties

e Local Government — Cities of American Falls, Aberdeen, Blackfoot, Firth, Shelley

¢ Quasi-Government — Power and Bingham Soil Conservation districts,

e Irrigation Companies — Aberdeen-Springfield Canal Company

e Conservation Fish Hatcheries— IDFG Springfield Hatchery, SBT Crystal Springs Hatchery

e Numerous private individuals

5.3.4. Monitoring Strategy

DEQ will monitor BMP implementation through annual reports submitted as part of any
implementation program. Due to constraints of money, time, and personnel, DEQ does not
expect to directly monitor BMP effectiveness. Funding agencies should include monitoring as
part of project funding requests. Tributary monitoring at the affected streams  confluences
would help determine watershed BMP effectiveness.

DEQ isresponsible for monitoring both mainstem and tributaries for compliance with TMDL
allocations and progress toward supporting beneficial uses. The Beneficial Use
Reconnaissance Program monitoring will help determine support of beneficial uses for cold
water aguatic life, salmonid spawning, and contact recreation. Ambient water quality
monitoring will be dependent on money, time, and personnel available to DEQ. Point sources
will be monitored through their Discharge Monitoring Reports submitted monthly to DEQ.
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5.4. Conclusions

The data support nutrient TMDLSs for tributaries, springs, and drains into American Falls
Reservoir. Load allocations were developed for nonpoint sources (Snake River, Portneuf River,
Bannock Creek, several other tributaries, springs, and drains) and wasteload allocations were
recommended for point sources (Aberdeen, Blackfoot, Firth, and Shelley WWTPs, Crystal
Springs Trout Farm, City of Blackfoot ssormwater runoff) for phosphorus. Reservoir modeling
predicts that if the phosphorus load is reduced as recommended, the target level of 0.015 mg/L
of chlorophyll a will be achieved under all but the highest annual flow conditions. The model
also predictsthat if target chlorophyll a levels are achieved, dissolved oxygen water quality
standards will be met in the top five meters and improved in the bottom five meters of the
reservoir.

Data examined did not indicate nutrients, sediment, or dissolved oxygen is impairing beneficial
uses in the Snake River itself. However, more information is required to verify that sediment is
not impairing beneficial uses. As atributary to the reservoir, phosphorus loads from the river
contribute to nutrient problems in the reservoir. Therefore, allocations for the Snake River and
point sources discharging to it were made based on no increase above current loads and
wasteloads, respectively. It will be recommended that the Snake River be delisted for nutrients
and dissolved oxygen on future 303(d) lists.

The Generalized Watershed Loading Functions (GWLF) model was used to determine nutrient
and sediment load allocations for Bannock Creek. Sediment loads were also established for
West Fork Bannock Creek, Moonshine Creek, and Rattlesnake Creek. Bacteriadatain
Bannock Creek were insufficient to ascertain its status. DEQ and Shoshone-Bannock Tribes
will cooperate in a study to identify bacteria conditions in the watershed.

Sediment load allocations were recommended for McTucker Creek, Danielson Creek, Hazard
Creek/Little Hole Draw, and Sunbeam Creek. The load allocation for McTucker Creek
represents no increase above current loading, as dataimply that water column sediment is not a
problem. More study is needed to identify the source of the sediment problem in McTucker
Creek.

Exceedances of state water quality standards for temperature were documented in American
Falls Reservoir and the Snake River, but only the Snake River excursions resulted in violation
of state water quality standards. Continuous temperature sampling should be conducted to
determine if the Snake River exceeds temperature standards during the critical summer
months.

118



American Falls Subbasin Assessment and TMDL e May 2012

References Cited

Alaoui Mhamdi, B., S. M. Raoui, M. Alaoui Mhamdi, and K. Derraz. 2003. Bacterial alkaline
phosphatase activity at the water sediment interface in the Sahelareservoir. Revue des
Sciences de L’ eau 16(3):305-316.

American Geologic Institute. 1962. Dictionary of geologic terms. Garden City, NY: Doubleday
and Company. 545 p.

Armantrout, N. B., compiler. 1998. Glossary of aguatic habitat inventory terminology.
Bethesda, MD: American Fisheries Society. 136 p.

Baca, R. G., M. W. Lorenzen, R. D. Mudd, and L. V. Kimmel. 1974. A generalized water
quality model for eutrophic lakes and reservoirs. Report of Battelle Pacific Northwest
Laboratories to Environmental Protection Agency, Office of Research and Monitoring,
Washington, D. C.

Baldwin, J., B. Wicherski, C. Cody, and R. Taylor. 2004. Evaluation of water quality impacts
associated with FMC and Simplot phosphate ore processing facilities, Pocatello, 1daho.
|daho Department of Environmental Quality, Technical Services Division, Ground Water
Quality Technical Report No. 21, Boise.

Batt, P. E. 1996. Governor Philip E. Batt’s Idaho bull trout conservation plan. Boise, ID: State
of Idaho, Office of the Governor. 20 p + appendices.

Brennan, T. S, A. K. Lehmann, A. M. Campbell, I. O'Dell, and S. E. Besttie. 2003. Water
resources data, |daho, Water Y ear 2002. U. S. Geological Survey, Water-Data Report 1D-
02-1, Boise, ID.

Bureau of Reclamation. 1921. Annual project history, the Minidoka Project. Bureau of
Reclamation, Record Group 115, Denver, CO.

Bureau of Reclamation. 1974. Project history, the Minidoka Project. Bureau of Reclamation,
Record Group 115, Denver, CO.

Bureau of Reclamation. 1980. Annual project history, the Minidoka Project. Bureau of
Reclamation, Record Group 115, Denver, CO.

Bureau of Reclamation. 2001. Lake Lowell water quality management appraisal study. Bureau
of Reclamation, Pacific Northwest Regional Office, Boise, ID.

Bureau of Reclamation. 2002. Snake River at Fort Hall, Idaho, bank erosion study. Report to
Shoshone-Bannock Indian Tribes, Fort Hall, ID.

Bushnell, V. C. 1969. Eutrophication investigation of American Falls Reservoir, 1968 - 1969.
Pacific Northwest Region, Bureau of Reclamation, in cooperation with Idaho Department
of Health and Welfare and |daho Department Fish and Game, Boise.

Clark, G. M. 1994. Assessment of selected constituents in surface water of the upper Snake
River Basin, Idaho and western Wyoming, Water Y ears 1975-1989. U. S. Geological
Survey, Water Resources Investigations Report 93-4229, Boise, ID.

Clark, G. M. 1997. Assessment of nutrients, suspended sediment, and pesticides in surface
water of the upper Snake River Basin, |daho and western Wyoming, Water Y ears 1991-

119



American Falls Subbasin Assessment and TMDL e May 2012

1995. U. S. Geological Survey, Water Resources Investigations Report 97-4020, Boise,
ID.

Clean Water Act (Federal water pollution control act), U.S.C. § 1251-1387 (1972).

Cope, B. 2004a. Draft water quality assessment of American Falls Reservoir. Environmental
Protection Agency, Region 10 Office of Environmental Assessment, Sesattle, WA.

Cope, B. 2004b. Memorandum to Tracy Chellis (EPA) re: water quality modeling evaluation
to American Falls Total Maximum Daily Load targets. Environmental Protection Agency,
Region 10 Office of Environmental Assessment, Seattle, WA.

Cusimano, R. F., S. Hood, and J. Liu. 2002. Quality assurance project plan: Lake Whatcom
TMDL study. Environmental Assessment Program, Washington State Department of
Ecology, Olympia.

DEQ (Department of Environmental Quality). nda. Water quality standards and wastewater
treatment requirements. Idaho Department of Environmental Quality, Boise.

DEQ (Department of Environmental Quality). 2000a. 1998 303(d) list. Idaho Department of
Environmental Quality, Boise.

DEQ (Department of Environmental Quality). 2000b. Little Lost River Subbasin TMDL. Idaho
Falls Regional Office, Idaho Department of Environmental Quality, 1daho Falls.

DEQ (Department of Environmental Quality). 2001a. Nitratesin ground water: a continuing
issue for Idaho citizens. Idaho Department of Environmental Quality, Boise.

DEQ (Department of Environmental Quality). 2001b. Portneuf River TMDL: water body
assessment and total maximum daily load and addendum. Pocatello Regional Office,
|daho Department of Environmental Quality, Pocatello.

DEQ (Department of Environmental Quality). 2001c. Blackfoot River TMDL: water body
assessment and total maximum daily load and addendum. Pocatello Regional Office,
|daho Department of Environmental Quality, Pocatello.

DEQ (Department of Environmental Quality). 2001d. Palisades subbasin assessment and total
maximum daily load allocation. Idaho Falls Regional Office, Idaho Department of
Environmental Quality, Idaho Falls.

DEQ (Department of Environmental Quality). 2005. Catalog of Stormwater Best Management
Practices for Idaho Cities and Counties. Boise, ID: DEQ.

Division of Environmental Quality. 1999. Lower Boise River TMDL: Subbasin Assessment,
Total Maximum Daily Loads. Idaho Division of Environmental Quality, Boise.

Ecosystem Research Institute. 1995. Lower Bear River water quality management plan. Report
to Bear River Resource Conservation and Development Project, Logan, UT.

EIFAC (European Inland Fisheries Advisory Commission). 1964. Water quality criteria for
European freshwater fish. Report on finely divided solids and inland fisheries. EIFAC
(European Inland Fisheries Advisory Commission) Technical Paper 1.

EPA (Environmental Protection Agency). 1986. Quality criteria for water, 1986. EPA, Report
440/5-86-001, Washington, D. C.

120



American Falls Subbasin Assessment and TMDL e May 2012

EPA (Environmental Protection Agency). 1991. Guidance for water quality-based decisions:
the TMDL process. EPA, Report 440/4-91-001, Washington, D. C.

EPA (Environmental Protection Agency). 1996. Biological criteria: technical guidance for
streams and small rivers. EPA 822-B-96-001. Washington, DC: U.S. Environmental
Protection Agency, Office of Water. 162 p.

EPA (Environmental Protection Agency). 1997. Guidelines for preparation of the
comprehensive state water quality assessments (305(b) reports) and electronic updates:
supplement. EPA-841-B-97-002B. Washington, DC: U.S. Environmental Protection
Agency. 105 p.

EPA (Environmental Protection Agency). 2000. Ambient water quality criteria
recommendations: rivers and streams in nutrient ecoregion I11. U. S. Environmental
Protection Agency, EPA 822-B-00-016, Washington, D. C.

EPA (Environmental Protection Agency). 2001. Ambient water quality criteria
recommendations: lakes and reservoirs in nutrient ecoregion I11. U. S. Environmental
Protection Agency, EPA 822-B-01-008, Washington, D. C.

EPA (Environmental Protection Agency), Bureau of Land Management, U. S. Forest Service,
Natural Resources Conservation Service, U. S. Geological Survey, and Idaho Department
of Environmental Quality. 2000. Ecoregions of Idaho (maps and characteristics of level 111
ecoregions in Idaho). Produced by Environmental Protection Agency, Bureau of Land
Management, U. S. Forest Service, Natural Resources Conservation Service, U. S.
Geological Survey, and Idaho Department of Environmental Quality.

Essig, D. A., and C. A. Mebane. 2002. Memorandum of 3 January 2002 to DEQ water quality
staff regarding temperature frequency of exceedance calculation procedure, revised. 1daho
Department of Environmental Quality, Boise.

Grafe, C. S, C. A. Mebane, M. J. Mcintyre, D. A. Essig, D. H. Brandt, and D. T. Mosier.
2002. The Idaho Department of Environmental Quality water body assessment guidance,
2nd ed. Idaho Department of Environmental Quality, Boise.

Greenborg, A. E., L. S. Clescevi, A. D. Eaton, editors. 1992. Standard methods for the
examination of water and wastewater, 18th edition. Washington, DC: American Public
Health Association. 900 p.

Haith, D. A., R. Mandel, and R. S. Wu. 1996. GWLF: Generalized Watershed Loading
Functions, Version 2.0, User's Manual. Department of Agricultural & Biological
Engineering. Cornell University, Ithaca, NY.

Hatzenbuehler, R. 2002. The settlement of southeastern Idaho before 1900. In R. W. Van Kirk,
J. M. Capurso, and B. L. Gamett (editors). Proceedings of the Sinks Symposium:
Exploring the Origin and Management of Fishes in the Sinks Drainages of Southeast
|daho. Idaho Chapter/American Fisheries Society, Pocatello, ID. Pages 14, 15.

Heimer, J. T. 1989. American Falls Reservoir studies. Idaho Department of Fish and Game,
Lake and Reservoir Investigations, Project F-71-R-11, Boise.

121



American Falls Subbasin Assessment and TMDL e May 2012

Hoag, J. C., and H. Short. 1992. Use of willow and cottonwood cuttings for vegetating
shorelines and riparian areas. Natural Resources Conservation Service, Plant Materials
Center, Riparian/Wetland Project Information Series Number 3, Aberdeen, ID.

Hughes, R. M. 1995. Defining acceptable biological status by comparing with reference
condition. In: Davis WS, Simon TP, editors. Biological assessment and criteria: tools for
water resource planning. Boca Raton, FL: CRC Press. p 31-48.

|daho Code § 39.3611. Development and implementation of total maximum daily load or
equivalent processes.

|daho Code § 3615. Creation of watershed advisory groups.
IDAPA 58.01.02. Idaho water quality standards and wastewater treatment requirements.

IDEQ (Idaho Department of Environmental Quality) and ODEQ (Oregon Department of
Environmental Quality). 2001. Draft Snake River — Hells Canyon Total Maximum Daily
Load (TMDL). Idaho Department of Environmental Quality, Boise, and Oregon
Department of Environmental Quality, LaGrande.

IDEQ (Idaho Department of Environmental Quality) and ODEQ (Oregon Department of
Environmental Quality). 2004. Snake River — Hells Canyon Total Maximum Daily Load
(TMDL). Idaho Department of Environmental Quality, Boise, and Oregon Department of
Environmental Quality, Pendleton.

Johnson, D. W., J. C. Kent, and D. K. Campbell. 1977. Availability and concentration of
pollutants from American Falls Reservoir sedimentsto forage and predaceous fishes.
University of 1daho, Idaho Water Resources Research Institute, Technical Completion
Report, Project A-043-1DA, Moscow.

Joy, J., and B. Patterson. 1997. A suspended sediment and DDT total maximum daily load
evaluation report for the Y akima River. Washington State Department of Ecology,
Publication 97-321, Olympia

Karr, J. R. 1991. Biological integrity: along-neglected aspect of water resource management.
Ecological Applications 1:66-84.

Kjelstrom, L. C. 1995. Streamflow gains and losses in the Snake River and ground-water
budgets for the Snake River Plain, Idaho and eastern Oregon. U. S. Geological Survey,
Professional Paper 1408-C, Boise, ID.

Link, P. K., and E. C. Phoenix. 1996. Rocks, rails and trails, 2nd edition. |daho Museum of
Natura History, Pocatello. 194 pages

Lock, A., D. Pearson, and G. Spiers. 2003. In-situ sediment/water interface reactions
experiment examining the aerobic and anaerobic mobility of Ni, Cu, and POy in Kelly
Lake, Sudbury, Ontario. Co-operative Freshwater Ecology Unit and Centre for
Environmental Monitoring, Laurentian University, Sudbury, Ontario.

Low, W. H., and W. H. Mullins. 1990. Reconnaissance investigation of water quality, bottom
sediment, and biota associated with irrigation drainage in the American Falls Reservoir
area, ldaho, 1988-89. U. S. Geological Survey, Water Resources Investigations Report 90-
4120, Boise, ID.

122



American Falls Subbasin Assessment and TMDL e May 2012

Manny, B. A., R. G. Wetzel, and W. C. Johnson. 1975. Annual contribution of carbon,
nitrogen, and phosphorus by migrant Canada geese to a hardwater lake. VVerhandlungen
der Internationalen Vereinigung fur Theoretische und Angewandte Limnologie 19:949-
951.

Manny, B. A., W. C. Johnson, and R. G. Wetzel. 1994. Nutrient additions by waterfowl| to
lakes and reservoirs: predicting their effects on productivity and water quality.
Hydrobiologia 279/280:121-132.

Maret, T. R. 1997. Characteristics of fish assemblages and related environmental variables for
streams of the upper Snake River Basin, |daho and western Wyoming. U. S. Geological
Survey, 1993-95. Water Resources Investigations Report 97-4087, Boise, ID.

Maret, T. R, and D. S. Ott. 1997. Organochlorine compounds in fish tissue and bed sediment in
the upper Snake River Basin, Idaho and western Wyoming, 1992-94. U. S. Geological
Survey, Water-Resources Investigations Report 97-4080, Boise, I1D.

Maret, T. R., and D. S. Ott. 2003. Assessment of fish assemblages and minimum sampling
effort required to determine biotic integrity of large rivers in southern Idaho, 2002. U. S.
Geological Survey, Water-Resources Investigations Report 03-4274, Boise, ID.

Marion, L., P. Clergeau, L. Brient, and G. Bertru. 1994. The importance of avian-contributed
nitrogen (N) and phosphorus (P) to Lake Grand-Lieu, France. Hydrobiologia 279/280:133-
147.

NAS/NAE (National Academy of Science and National Academy of Engineering). 1973.
Water quality criteria, 1972. U. S. Government Printing Office, Washington, D. C. 594

pages.

NDEQ (Nebraska Department of Environmental Quality). 2001. Methodology for water body
assessment and developing the 2002 section 303(d) list of impaired water bodies for
Nebraska. Nebraska Department of Environmental Quality, Planning Unit, Water Quality
Division, Lincoln.

NDEQ (Nebraska Department of Environmental Quality). 2003. Total maximum daily loads
for Standing Bear Lake — Douglas County, Nebraska. Nebraska Department of
Environmental Quality, Planning Unit, Water Quality Division, Lincoln.

NRCS (Natural Resources Conservation Service). 1999. A procedure to estimate the response
of aguatic systems to changes in phosphorus and nitrogen inputs. U. S. Department of
Agriculture, Natural Resources Conservation Service, National Water and Climate Center,
Washington, D. C.

NY CDEP (New Y ork City Department of Environmental Protection). 1999. Development of a
water quality guidance value for Phase Il Total Maximum Daily Loads (TMDLS) inthe
New York City reservoirs. Department of Environmental Protection, New York, NY.

Omernik, J. M., and A. L. Gallant. 1986. Ecoregions of the Pacific Northwest. U. S.
Environmental Protection Agency, Report 600/3-86/033, Corvallis, OR.

Ott, D. S. 1997. Selected organic compounds and trace elements in water, bed sediment, and
aguatic organisms, upper Snake River Basin, |daho and western Wyoming, Water Y ears
1992-94. U. S. Geological Survey, Open-File Report 97-18, Boise, ID.

123



American Falls Subbasin Assessment and TMDL e May 2012

Person, J. L. 1989. Environmental science investigations. 15 October 2003. URL :
<http://www.psaalgae.org/education/lab%20methods/PALMER.pdf >.

Poulson, N., M. Poulson, J. C. Hoag, J. Stark, S. Howser, and A. Funk. 2001. The Fairview
wetland project, water quality report. Report to |daho State University, Pocatello.

Poulson, N., M. Poulson, M. Watwood, and S. Howser. 2003. Nutrient and sediment loading of
the southwest portion of the American Falls Reservoir on the Snake River in eastern
|daho. Report to Idaho Department of Environmental Quality, Pocatello.

PSOMAS. 2002. Deer Creek Reservoir drainage: TMDL study. Report of PSOMAS to Utah
Department of Environmental Quality, Salt Lake City.

Rand, G. W., editor. 1995. Fundamentals of aguatic toxicology: effects, environmental fate,
and risk assessment, second edition. Washington, DC: Taylor and Francis. 1125 p.

Rose, F. L., and G. W. Minshall. 1972. A pilot program to determine the effect of selected
nutrients (dissolved organics, phosphorus, and nitrogen) on nuisance algal growth in
American Falls Reservoir. University of Idaho, Water Resources Research Ingtitute,
Research Technical Completion Report, Project A-039-IDA, Moscow.

Rosgen, D. L. 1996. Applied River Morphology. Wildland Hydrology Books, Pagosa Springs,
CO.

Sampson, R. W., T. W. Stevenson, and J. M. Castro. 2001. The Snake River from Ferry Butte
to American Falls Reservoir - changes and trends in stream form and function. Report of
Natural Resources Conservation Service to Shoshone-Bannock Tribes, Fort Hall, ID.

Shumar, M. L., and J. E. Anderson. 1986. Water relations of two subspecies of big sagebrush
on sand dunes in southeastern Idaho. Northwest Science 60:179-185

Spinazola, J. M., and B. D. Higgs. 1998. Water resources of Bannock Creek basin,
southeastern Idaho. U. S. Geological Survey, Water-Resources Investigations Report 97-
4231, Boisg, ID.

Stene, E. A. 1997. The Minidoka project, 5th draft. 4 August 2003. URL:
<http://www.usbr.gov/dataweb/html/minidokal.html>.

Strahler, A. N. 1957. Quantitative analysis of watershed geomorphology. American
Geophysical Union Transactions 38:913-920.

Teuscher, D. 1999. Zooplankton Quality Index. Idaho Department of Fish and Game, Hatchery
Trout Evaluations, Project F-73-R-20, Boise.

USDA (U. S. Department of Agriculture). 1986. Potential native vegetation map of Idaho.
USDA, Map 4-4-39,838, Washington, D. C.

USFS (U. S. Forest Service). 2001. 2001 cutthroat trout distribution survey report Crystal
Creek. Caribou-Targhee National Forest, Westside Ranger District, Summary Memo,
August 7, 2001.

USGS (U. S. Geological Survey). 1987. Hydrologic unit maps. Denver, CO: United States
Geological Survey, Water Supply Paper 2294, Washington, D. C.

Weater Pollution Control Federation. 1987. The Clean Water Act of 1987. Alexandria, VA:
Water Pollution Control Federation. 318 p.

124



American Falls Subbasin Assessment and TMDL e May 2012

Water Quality Act of 1987, Public Law 100-4 (1987).
Water quality planning and management, 40 CFR 130.

Young, G. L. 1988. Testing shrubs for intermountain reservoir. Paper given at Annual Meeting
International Erosion Control Association, Vancouver, British Columbia. Natural
Resources Conservation Service, Plant Materials Center, Aberdeen, ID.

Web sites

Agriculture and Agri-Food Canada (Web site). 12 January 2005. URL.:
<http://www.agr.gc.ca/pfra/water/pwgproblem_e.htm>

Bureau of Reclamation (Web site a). 4 August 2003. URL :
<http://www.usbr.gov/dataweb/dams/id00274.htm>.

Bureau of Reclamation (Web site b). 4 August 2003. URL.:
<http://www.usbr.gov/datawel/html/minidoka. html>.

Bureau of Reclamation (Web site ¢). 3 October 2003. URL:
<http://www.usbr.gov/pr/hydromet/select.html>.

Cherry Creek Basin Water Quality Authority (Web site). 12 January 2005. URL:
<http://www.cherrycreekbasin.org/cc_plan2003.asp>.

EPA (Environmental Protection Agency; Web site a@). 12 October 2003. URL:
<http://www.epa.gov/enviro/index.html>.

|daho Department of Commerce (Web site). 24 July 2003.
<http://www.idoc.state.id.us/data/census/index. htmil>.

|daho Department of Labor (Web site). 24 July 2003.
<http://www.labor.gate.id.us/Imi/pubs/profilemenu.htm>.

|daho Power Company (Web site). 23 February 2004. URL.:
<http://www.co.power.id.us/fire-mitigation/DRAFT-Profile%20Section-10-16-03.pdf>.

|daho Public Television (Web site). 4 August 2003. URL: <http://www.idahoptv.org/
dialoguedkids/seasond/dams/americanfalls.html>.

INL (Idaho National Laboratory) Environmental Surveillance, Education and Research
Program (Web site). 26 February 2004. URL.: <http://www.stoller-
eser.com/Floralvegetation.htm>.

Kansas Department of Health and Environment (Web site). 12 January 2005. URL:
<http://www.kdhe.state.ks.us/tmdl/mctmdl.htm>.

NDEP (Nevada Division of Environmental Protection) Bureau of Water Quality Planning,
Water Quality Standards Branch (Web site). 5 May 2004. URL:
<http://ndep.nv.gov/bwap/stdsw.htm>.

UNEP (United Nations Environment Programme) International Environmental Technology
Centre, Newsletter and Technical Publications (Web site). 11 March 2004. URL:
<http://www.unep.or.jp/ietc/publications/techpublications/techpub-11/1-4-1.asp>.

USGS (U. S. Geological Survey) (Web site). 2 October 2003. URL.:

125



American Falls Subbasin Assessment and TMDL e May 2012

<http://nwis.waterdata. usgs.gov/usa/nwis/discharge>.

Western Regional Climate Center (Web site ). 23 July 2003. URL :
<http://www.wrcc.dri.edu/summary/climsmid.html>.

Western Regional Climate Center (Web site b). 23 July 2003. URL:
<http://www.wrcc.dri.edu/htmifiles’'westcomp.sun.html>.

Western Regional Climate Center (Web site ¢). 21 March 2004. URL :
<http://www.wrcc.dri.edu/cgi-bin/cliM AIN.pl Zidpoca>.

GIS Coverages
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Glossary

305(b)

303(d), §303(d)

Acre-Foot
Adsorption
Aeration

Aerobic

ADB (Assessment Database)

Adfluvial

Refers to section 305 subsection “b” of the Clean Water
Act. 305(b) generally describes areport of each state's
water quality, and is the principle means by which the
U.S. Environmental Protection Agency, Congress, and the
public evaluate whether U.S. waters meet water quality
standards, the progress made in maintaining and restoring
water quality, and the extent of the remaining problems.

Refers to section 303 subsection “d” of the Clean Water
Act. 303(d) requires states to develop a list of water
bodies that do not meet water quality standards. This
section also requires total maximum daily loads (TMDLS)
be prepared for listed waters. Both the list and the TMDLs
are subject to U.S. Environmental Protection Agency
approval.

A volume of water that would cover an acre to a depth of
one foot. Often used to quantify reservoir storage and the
annual discharge of largerivers.

The adhesion of one substance to the surface of another.
Clays, for example, can adsorb phosphorus and organic
molecules

A process by which water becomes charged with air
directly from the atmosphere. Dissolved gases, such as
oxygen, are then available for reactions in water.

Describes life, processes, or conditions that require the
presence of oxygen.

The ADB isarelational database application designed for
the U.S. Environmental Protection Agency for tracking
water quality assessment data, such as use attainment and
causes and sources of impairment. States need to track this
information and many other types of assessment data for
thousands of water bodies, and integrate it into meaningful
reports. The ADB is designed to make this process
accurate, straightforward, and user-friendly for
participating states, territories, tribes, and basin
commissions.

Describes fish whose life history involves seasonal
migration from lakes to streams for spawning.
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Adjunct

Alevin

Algae

Alluvium

Ambient

Anadromous

Anaerobic

Anoxia
Anthropogenic

Antidegradation

Aquatic
Aquifer
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In the context of water quality, adjunct refersto areas
directly adjacent to focal or refuge habitats that have been
degraded by human or natural disturbances and do not
presently support high diversity or abundance of native
Species.

A newly hatched, incompletely developed fish (usually a
salmonid) still in nest or inactive on the bottom of a water
body, living off stored yolk.

Non-vascular (without water-conducting tissue) aquatic
plants that occur as single cells, colonies, or filaments.

Unconsolidated recent stream deposition.

General conditions in the environment. In the context of
water quality, ambient waters are those representative of
general conditions, not associated with episodic
perturbations, or specific disturbances such asa
wastewater outfall (Armantrout 1998, EPA 1996).

Fish, such as salmon and sea-run trout, that live part or the
majority of their livesin the salt water but return to fresh
water to spawn.

Describes the processes that occur in the absence of
molecular oxygen and describes the condition of water
that is devoid of molecular oxygen.

The condition of oxygen absence or deficiency.

Relating to, or resulting from, the influence of human
beings on nature.

Refersto the U.S. Environmental Protection Agency’s
interpretation of the Clean Water Act goal that states and
tribes maintain, as well asrestore, water quality. This
applies to watersthat meet or are of higher water quality
than required by state standards. State rules provide that
the quality of those high quality waters may be lowered
only to alow important social or economic development
and only after adequate public participation (IDAPA
58.01.02.051). In all cases, the existing beneficial uses
must be maintained. State rules further define lowered
water quality to be 1) a measurable change, 2) a change
adverse to ause, and 3) achange in a pollutant relevant to
the water’s uses (IDAPA 58.01.02.003.61).

Occurring, growing, or living in water.

An underground, water-bearing layer or stratum of
permeable rock, sand, or gravel capable of yielding of
water to wells or springs.
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Assemblage (aquatic)

Assimilative Capacity

Autotrophic

Batholith

Bedload

Beneficial Use

Beneficial Use Reconnaissance
Program (BURP)

Benthic

Benthic Organic M atter.

Benthos

Best Management Practices
(BMPs)

Best Professional Judgment

Biochemical Oxygen Demand
(BOD)

An association of interacting populations of organismsin
agiven water body; for example, afish assemblage, or a
benthic macroinvertebrate assemblage (also see
Community) (EPA 1996).

The ability to process or dissipate pollutants without il
effect to beneficial uses.

An organism is considered autotrophic if it uses carbon
dioxide as its main source of carbon. This most commonly
happens through photosynthesis.

A large body of intrusive igneous rock that has more than
40 square miles of surface exposure and no known floor.
A batholith usually consists of coarse-grained rocks such
as granite.

Material (generally sand-sized or larger sediment) that is
carried along the streambed by rolling or bouncing.

Any of the various uses of water, including, but not
limited to, aquatic biota, recreation, water supply, wildlife
habitat, and aesthetics, which are recognized in water
guality standards.

A program for conducting systematic biological and
physical habitat surveys of water bodies in Idaho. BURP
protocols address lakes, reservoirs, and wadeable streams
and rivers

Pertaining to or living on or in the bottom sediments of a
water body

The organic matter on the bottom of awater body.

Organisms living in and on the bottom sediments of lakes
and streams. Originally, the term meant the lake bottom,
but it is now applied almost uniformly to the animals
associated with the lake and stream bottoms.

Structural, nonstructural, and managerial techniques that
are effective and practical means to control nonpoint
source pollutants.

A conclusion and/or interpretation derived by atrained
and/or technically competent individual by applying
interpretation and synthesizing information.

The amount of dissolved oxygen used by organisms
during the decomposition (respiration) of organic matter,
expressed as mass of oxygen per volume of water, over
some specified period.
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Biological Integrity

Biomass

Biota
Biotic
Clean Water Act (CWA)

Coliform Bacteria

Colluvium
Community

Conductivity

Cretaceous

Criteria

1) The condition of an aquatic community inhabiting
unimpaired water bodies of a specified habitat as
measured by an evaluation of multiple attributes of the
aguatic biota (EPA 1996). 2) The ability of an aquatic
ecosystem to support and maintain a balanced, integrated,
adaptive community of organisms having a species
composition, diversity, and functional organization
comparable to the natural habitats of aregion (Karr 1991).

The weight of biological matter. Standing crop is the
amount of biomass (e.g., fish or agae) in a body of water
at agiven time. Often expressed as grams per square
meter.

The animal and plant life of a given region.
A term applied to the living components of an area.

The Federal Water Pollution Control Act (commonly
known as the Clean Water Act), as last reauthorized by the
Water Quality Act of 1987, establishes a process for states
to use to develop information on, and control the quality
of, the nation’ s water resources.

A group of bacteria predominantly inhabiting the
intestines of humans and animals but also found in soil.
Coliform bacteria are commonly used as indicators of the
possible presence of pathogenic organisms (also see Fecal
Coliform Bacteria).

Material transported to asite by gravity.

A group of interacting organisms living together in a
given place.

The ability of an agueous solution to carry electric current,
expressed in micro (i) mhos/cm at 25 °C. Conductivity is
affected by dissolved solids and is used as an indirect
measure of total dissolved solids in awater sample.

The final period of the Mesozoic era (after the Jurassic
and before the Tertiary period of the Cenozoic era),
thought to have covered the span of time between 135 and
65 million years ago.

In the context of water quality, numeric or descriptive
factors taken into account in setting standards for various
pollutants. These factors are used to determine limits on
allowable concentration levels, and to limit the number of
violations per year. EPA develops criteria guidance; states
establish criteria.
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Cubic Feet per Second

Cultural Eutrophication

Culturally Induced Erosion

Debris Torrent

Decomposition

Depth Fines

Designated Uses

Discharge

Dissolved Oxygen (DO)

Disturbance

E. coli

A unit of measure for the rate of flow or discharge of
water. One cubic foot per second is the rate of flow of a
stream with a cross-section of one square foot flowing at a
mean velocity of one foot per second. At a steady rate,
once cubic foot per second is equal to 448.8 gallons per
minute and 10,984 acre-feet per day.

The process of eutrophication that has been accelerated by
human-caused influences. Usually seen as an increasein
nutrient loading (also see Eutrophication).

Erosion caused by increased runoff or wind action due to
the work of humans in deforestation, cultivation of the
land, overgrazing, and disturbance of natural drainages;
the excess of erosion over the normal for an area (also see
Erosion).

The sudden down slope movement of soil, rock, and
vegetation on steep slopes, often caused by saturation
from heavy rains.

The breakdown of organic molecules (e.g., sugar) to
inorganic molecules (e.g., carbon dioxide and water)
through biological and non biological processes.

Percent by weight of particles of small size within a
vertical core of volume of a streambed or lake bottom
sediment. The upper size threshold for fine sediment for
fisheries purposes varies from 0.8 to 6.5 mm depending on
the observer and methodology used. The depth sampled
varies but istypically about one foot (30 cm).

Those water uses identified in state water quality
standards that must be achieved and maintained as
required under the Clean Water Act.

The amount of water flowing in the stream channel at the
time of measurement. Usually expressed as cubic feet per
second (cfs).

The oxygen dissolved in water. Adequate DO isvital to
fish and other aquatic life.

Any event or series of events that disrupts ecosystem,
community, or population structure and alters the physical
environment.

Short for Escherichia Coli, E. coli are agroup of bacteria
that are a subspecies of coliform bacteria. Most E. coli are
essential to the healthy life of all warm-blooded animals,
including humans. Their presence is often indicative of
fecal contamination.
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Ecology

Ecological Indicator

Ecological Integrity

Ecosystem
Effluent

Endangered Species

Environment
Eocene
Eolian

Ephemeral Stream

Erosion

Eutrophic

The scientific study of relationships between organisms
and their environment; also defined as the study of the
structure and function of nature.

A characteristic of an ecosystem that isrelated to, or
derived from, a measure of abiotic or abiotic variable that
can provide quantitative information on ecological
structure and function. An indicator can contribute to a
measure of integrity and sustainability. Ecological
indicators are often used within the multimetric index
framework.

The condition of an unimpaired ecosystem as measured by
combined chemical, physical (including habitat), and
biological attributes (EPA 1996).

The interacting system of a biological community and its
non-living (abiotic) environmental surroundings.

A discharge of untreated, partially treated, or treated
wastewater into areceiving water body.

Animals, birds, fish, plants, or other living organisms
threatened with imminent extinction. Requirements for
declaring a species as endangered are contained in the
Endangered Species Act.

The complete range of external conditions, physical and
biological, that affect a particular organism or community.

An epoch of the early Tertiary period, after the Paleocene
and before the Oligocene.

Windblown, referring to the process of erosion, transport,
and deposition of material by the wind.

A stream or portion of a stream that flows only in direct
response to precipitation. It receives little or no water
from springs and no long continued supply from melting
snow or other sources. Its channel is at all times above the
water table. (American Geologic Institute 1962).

The wearing away of areas of the earth’s surface by water,
wind, ice, and other forces.

From Greek for “well nourished,” this describes a highly
productive body of water in which nutrients do not limit
algal growth. It istypified by high algal densities and low
clarity.
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Eutrophication

Exceedance

Existing Beneficial Use or
Existing Use

Exotic Species
Extrapolation

Fauna

Fecal Coliform Bacteria

Fecal Streptococci

Feedback L oop

Fixed-L ocation Monitoring

Flow
Fluvial

Focal

Fully Supporting

1) Natura process of maturing (aging) in a body of water.
2) The natural and human-influenced process of
enrichment with nutrients, especially nitrogen and
phosphorus, leading to an increased production of organic
matter.

A violation (according to DEQ policy) of the pollutant
levels permitted by water quality criteria.

A beneficial use actually attained in waters on or after
November 28, 1975, whether or not the use is designated
for the waters in |daho’s Water Quality Standards and
Wastewater Treatment Requirements (IDAPA 58.01.02).

A species that is not native (indigenous) to aregion.

Estimation of unknown values by extending or projecting
from known values.

Animal life, especially animals characteristic of aregion,
period, or special environment.

Bacteriafound in the intestinal tracts of all warm-blooded
animals or mammals. Their presence in water isan
indicator of pollution and possible contamination by
pathogens (also see Coliform Bacteria).

A species of spherical bacteria including pathogenic
strains found in the intestines of warm-blooded animals.

In the context of watershed management planning, a
feedback loop is a process that provides for tracking
progress toward goals and revising actions according to
that progress.

Sampling or measuring environmental conditions
continuously or repeatedly at the same location.

See Discharge.

In fisheries, this describes fish whose life history takes
place entirely in streams but migrate to smaller streams for
Spawning.

Critical areas supporting a mosaic of high quality habitats
that sustain a diverse or unusually productive complement
of native species.

In compliance with water quality standards and within the
range of biological reference conditions for all designated
and exiting beneficial uses as determined through the
Water Body Assessment Guidance (Grafe et al. 2002).
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Fully Supporting Cold Water

Fully Supporting but
Threatened

Geographical Information
Systems (GIS)

Geometric M ean

Grab Sample

Gradient
Ground Water

Growth Rate

Habitat
Headwater
Hydrologic Basin

Hydrologic Cycle

Reliable data indicate functioning, sustainable cold water
biological assemblages (e.g., fish, macroinvertebrates, or
algae), none of which have been modified significantly
beyond the natural range of reference conditions (EPA
1997).

An intermediate assessment category describing water
bodies that fully support beneficial uses, but have a
declining trend in water quality conditions, which if not
addressed, will lead to a“not fully supporting” status.

A georeferenced database.

A back-transformed mean of the logarithmically
transformed numbers often used to describe highly
variable, right-skewed data (a few large values), such as
bacterial data

A single sample collected at a particular time and place. It
may represent the composition of the water in that water
column.

The slope of the land, water, or streambed surface.

Water found beneath the soil surface saturating the layer
inwhich it islocated. Most ground water originates as
rainfall, is free to move under the influence of gravity, and
usually emerges again as streamflow.

A measure of how quickly something living will develop
and grow, such as the amount of new plant or animal
tissue produced per a given unit of time, or number of
individuals added to a population.

The living place of an organism or community.
The origin or beginning of a stream.

The area of land drained by ariver system, areach of a
river and itstributaries in that reach, a closed basin, or a
group of streams forming a drainage area (also see
Watershed).

The cycling of water from the atmosphere to the earth
(precipitation) and back to the atmosphere (evaporation
and plant transpiration). Atmospheric moisture, clouds,
rainfall, runoff, surface water, ground water, and water
infiltrated in soils are all part of the hydrologic cycle.
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Hydrologic Unit

Hydrologic Unit Code (HUC)
Hydrology
I mpervious

I nfluent

Inorganic

I nstantaneous

Intergravel Dissolved Oxygen

Intermittent Stream

Interstate Waters

Irrigation Return Flow

Key Watershed

One of a nested series of numbered and named watersheds
arising from a national standardization of watershed
delineation. The initial 1974 effort (USGS 1987)
described four levels (region, subregion, accounting unit,
cataloging unit) of watersheds throughout the United
States. The fourth level is uniquely identified by an eight-
digit code built of two-digit fields for each level in the
classification. Originally termed a cataloging unit, fourth
field hydrologic units have been more commonly called
subbasins. Fifth and sixth field hydrologic units have since
been delineated for much of the country and are known as
watershed and subwatersheds, respectively.

The number assigned to a hydrologic unit. Often used to
refer to fourth field hydrologic units.

The science dealing with the properties, distribution, and
circulation of water.

Describes a surface, such as pavement, that water cannot
penetrate.

A tributary stream.
Materials not derived from biological sources.
A condition or measurement at amoment (instant) in time.

The concentration of dissolved oxygen within spawning
gravel. Consideration for determining spawning gravel
includes species, water depth, velocity, and substrate.

1) A stream that flows only part of the year, such as when
the ground water table is high or when the stream receives
water from springs or from surface sources such as
melting snow in mountainous areas. The stream ceases to
flow above the streambed when losses from evaporation
or seepage exceed the available streamflow. 2) A stream
that has a period of zero flow for at least one week during
most years.

Waters that flow across or form part of state or
international boundaries, including boundaries with Indian
nations.

Surface (and subsurface) water that leaves a field
following the application of irrigation water and
eventually flows into streams.

A watershed that has been designated in |daho Governor
Batt’s State of 1daho Bull Trout Conservation Plan (1996)
as critical to the long-term persistence of regionally
important trout populations.
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Knickpoint
Land Application

Limiting Factor

Limnology

Load Allocation (LA)

Load(ing)

L oading Capacity (LC)

Loam

L oess

Lotic

L uxury Consumption

M acroinvertebrate

Any interruption or break of slope.

A process or activity involving application of wastewater,
surface water, or semi-liquid material to the land surface
for the purpose of treatment, pollutant removal, or ground
water recharge.

A chemical or physical condition that determines the
growth potential of an organism. Thiscanresult ina
complete inhibition of growth, but typically resultsin less
than maximum growth rates.

The scientific study of fresh water, especially the history,
geology, biology, physics, and chemistry of lakes.

A portion of awater body’ s load capacity for agiven
pollutant that is given to a particular nonpoint source (by
class, type, or geographic area).

The quantity of a substance entering a receiving stream,
usually expressed in pounds or kilograms per day or tons
per year. Loading is the product of flow (discharge) and
concentration.

A determination of how much pollutant awater body can
receive over a given period without causing violations of
state water quality standards. Upon allocation to various
sources, and amargin of safety, it becomes a total
maximum daily load.

Refersto a soil with atexture resulting from arelative
balance of sand, silt, and clay. This balance imparts many
desirable characteristics for agricultural use.

A uniform wind-blown deposit of silty material. Silty soils
are among the most highly erodible.

An aguatic system with flowing water such as a brook,
stream, or river where the net flow of water is from the
headwatersto the mouth.

A phenomenon in which sufficient nutrients are available
in either the sediments or the water column of a water
body, such that aquatic plants take up and store an
abundance in excess of the plants’ current needs.

An invertebrate animal (without a backbone) large enough

to be seen without magnification and retained by a 500pum
mesh (U.S. #30) screen.
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M acrophytes

Margin of Safety (MOS)

Mass Wasting

M ean

M edian

Metric

Milligrams per liter (mg/L)

Million gallons per day (MGD)

Miocene

Monitoring

M outh

Rooted and floating vascular aquatic plants, commonly
referred to as water weeds. These plants usually flower
and bear seeds. Some forms, such as duckweed and
coontail (Ceratophyllum sp.), are free-floating forms not
rooted in sediment.

Animplicit or explicit portion of awater body’s loading
capacity set aside to allow the uncertainly about the
relationship between the pollutant loads and the quality of
the receiving water body. This isarequired component of
atotal maximum daily load (TMDL) and is often
incorporated into conservative assumptions used to
develop the TMDL (generally within the calculations
and/or models). The MOS is not alocated to any sources
of pollution.

A general term for the down slope movement of soil and
rock material under the direct influence of gravity.

Describes the central tendency of a set of numbers. The
arithmetic mean (calculated by adding all itemsin alist,
then dividing by the number of items) is the statistic most
familiar to most people.

The middle number in a sequence of numbers. If thereis
an even number of numbers, the median is the average of
the two middle numbers. For example, 4 is the median of
1,2 4,14, 16; and 6 isthe medianof 1, 2,5, 7, 9, 11.

1) A discrete measure of something, such as an ecological
indicator (e.g., number of distinct taxon). 2) The metric
system of measurement.

A unit of measure for concentration in water, essentially
equivalent to parts per million (ppm).

A unit of measure for the rate of discharge of water, often
used to measure flow at wastewater treatment plants. One
MGD is equal to 1.547 cubic feet per second.

Of, relating to, or being an epoch of, the Tertiary between
the Pliocene and the Oligocene periods, or the
corresponding system of rocks.

A periodic or continuous measurement of the properties or
conditions of some medium of interest, such as monitoring
awater body.

The location where flowing water entersinto a larger
water body.
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National Pollutant Discharge
Elimination System (NPDEYS)

Natural Condition
Nitrogen

Nodal

Nonpoint Source

Not Assessed (NA)

Not Attainable

Not Fully Supporting

Not Fully Supporting Cold
Water

Nuisance

Nutrient

A national program established by the Clean Water Act
for permitting point sources of pollution. Discharge of
pollution from point sourcesis not allowed without a
permit.

A condition indistinguishable from that without human-
caused disruptions.

An element essential to plant growth, and thus is
considered a nutrient.

Areas that are separated from focal and adjunct habitats,
but serve critical life history functions for individual
native fish.

A dispersed source of pollutants, generated from a
geographical areawhen pollutants are dissolved or
suspended in runoff and then delivered into waters of the
state. Nonpoint sources are without a discernable point or
origin. They include, but are not limited to, irrigated and
non-irrigated lands used for grazing, crop production, and
silviculture; rural roads; construction and mining sites; log
storage or rafting; and recreation sites.

A concept and an assessment category describing water
bodies that have been studied, but are missing critical
information needed to complete an assessment.

A concept and an assessment category describing water
bodies that demonstrate characteristics that make it
unlikely that a beneficial use can be attained (e.g., a
stream that is dry but designated for salmonid spawning).

Not in compliance with water quality standards or not
within the range of biological reference conditions for any
beneficial use as determined through the Water Body
Assessment Guidance (Grafe et al. 2002).

At least one biological assemblage has been significantly
modified beyond the natural range of its reference
condition (EPA 1997).

Anything, which isinjurious to the public health or an
obstruction to the free use, in the customary manner, of
any waters of the state.

Any substance required by living things to grow. An
element or its chemical forms essential to life, such as
carbon, oxygen, nitrogen, and phosphorus. Commonly
refers to those elements in short supply, such as nitrogen
and phosphorus, which usually limit growth.

138



American Falls Subbasin Assessment and TMDL e May 2012

Nutrient Cycling

Oligotrophic

Organic M atter
Orthophosphate
Oxygen-Demanding M aterials

Parameter

Partitioning

Pathogens

Perennial Stream
Periphyton

Pesticide

pH

The flow of nutrients from one component of an
ecosystem to another, as when macrophytes die and
release nutrients that become available to algae (organic to
inorganic phase and return).

The Greek term for “poorly nourished.” This describesa
body of water in which productivity is low and nutrients
are limiting to algal growth, astypified by low algal
density and high clarity.

Compounds manufactured by plants and animals that
contain principally carbon.

A form of soluble inorganic phosphorus most readily used
for algal growth.

Those materials, mainly organic matter, in awater body
that consume oxygen during decomposition.

A variable, measurable property whose value is a
determinant of the characteristics of a system, such as
temperature, dissolved oxygen, and fish populations are
parameters of a stream or lake.

The sharing of limited resources by different races or
species; use of different parts of the habitat, or the same
habitat at different times. Also the separation of a
chemical into two or more phases, such as partitioning of
phosphorus between the water column and sediment.

Disease-producing organisms (e.g., bacteria, viruses,
parasites).

A stream that flows year-around in most years.

Attached microflora (algae and diatoms) growing on the
bottom of a water body or on submerged substrates,
including larger plants.

Substances or mixtures of substances intended for
preventing, destroying, repelling, or mitigating any pest.
Also, any substance or mixture intended for use as a plant
regulator, defoliant, or desiccant.

The negative log10 of the concentration of hydrogen ions,
a measure which in water ranges from very acid (pH=1) to
very alkaline (pH=14). A pH of 7 is neutral. Surface
waters usually measure between pH 6 and 9.
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Phased TMDL A total maximum daily load (TMDL) that identifies
interim load allocations and details further monitoring to
gauge the success of management actions in achieving
load reduction goals and the effect of actual load
reductions on the water quality of awater body. Under a
phased TMDL, arefinement of load allocations, wasteload
allocations, and the margin of safety is planned at the

Outset.
Phosphorus An element essential to plant growth, often in limited
supply, and thus considered a nutrient.
Physiochemical In the context of bioassessment, the term is commonly

used to mean the physical and chemical factors of the
water column that relate to aquatic biota. Examplesin
bioassessment usage include saturation of dissolved gases,
temperature, pH, conductivity, dissolved or suspended
solids, forms of nitrogen, and phosphorus. Thisterm is
used interchangeable with the terms “ physical/chemical”
and “physicochemical.”

Plankton Microscopic algae (phytoplankton) and animals
(zooplankton) that float freely in open water of lakes and
oceans.

Point Source A source of pollutants characterized by having a discrete

conveyance, such as a pipe, ditch, or other identifiable
“point” of discharge into areceiving water. Common
point sources of pollution are industrial and municipal
wastewater.

Pollutant Generally, any substance introduced into the environment
that adversely affects the usefulness of aresource or the
health of humans, animals, or ecosystems.

Pollution A very broad concept that encompasses human-caused
changes in the environment, which alter the functioning of
natural, processes and produce undesirable environmental
and health effects. This includes human-induced alteration
of the physical, biological, chemical, and radiological
integrity of water and other media

Population A group of interbreeding organisms occupying a particular
space; the number of humans or other living creaturesin a
designated area.

Pretreatment The reduction in the amount of pollutants, elimination of

certain pollutants, or alteration of the nature of pollutant
properties in wastewater prior to, or in lieu of, discharging
or otherwise introducing such wastewater into apublicly
owned wastewater treatment plant.
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Primary Productivity

Protocol
Qualitative
Quality Assurance (QA)

Quality Control (QC)

Quantitative
Reach

Reconnaissance
Reference

Reference Condition

Reference Site

Representative Sample

Resident

The rate a which algae and macrophytes fix carbon
dioxide using light energy. Commonly measured as
milligrams of carbon per square meter per hour.

A series of formal steps for conducting atest or survey.
Descriptive of kind, type, or direction.

A program organized and designed to provide accurate
and precise results. Included are the selection of proper
technical methods, tests, or laboratory procedures, sample
collection and preservation; the selection of limits; data
evaluation; quality control; and personnel qualifications
and training. The goal of QA isto assure the data provided
are of the quality needed and claimed (Rand 1995, EPA
1996).

Routine application of specific actions required to provide
information for the quality assurance program. Included
are standardization, calibration, and replicate samples. QC
isimplemented at the field or bench level (Rand 1995,
EPA 1996).

Descriptive of size, magnitude, or degree.

A stream section with fairly homogenous physical
characteristics.

An exploratory or preliminary survey of an area

A physical or chemical quantity whose value is known,
and thus is used to cdlibrate or sandardize instruments.

1) A condition that fully supports applicable beneficial
uses with little affect from human activity and represents
the highest level of support attainable. 2) A benchmark for
populations of aquatic ecosystems used to describe desired
conditions in a biological assessment and acceptable or
unacceptable departures from them. The reference
condition can be determined through examining regional
reference sites, historical conditions, quantitative models,
and expert judgment (Hughes 1995).

A specific locality on awater body that is minimally
impaired and is representative of reference conditions for
similar water bodies.

A portion of material or water that is as similar in content
and consistency as possible to that in the larger body of
material or water being sampled.

A term that describes fish that do not migrate.
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Respiration

Riffle

Riparian

Riparian Habitat Conservation
Area (RHCA)

River

Runoff

Sediments

Settleable Solids

Species

Spring

Stagnation
Stenothermal
Stratification

A process by which organic matter is oxidized by
organisms, including plants, animals, and bacteria. The
process converts organic matter to energy, carbon dioxide,
water, and lesser constituents.

A relatively shallow, gravelly area of a streambed with a
locally fast current, recognized by surface choppiness.
Also an area of higher streambed gradient and roughness.

Associated with aquatic (stream, river, lake) habitats.
Living or located on the bank of awater body.

A U.S. Forest Service description of land within the
following number of feet up-slope of each of the banks of
streams:

- 300 feet from perennial fish-bearing streams

150 feet from perennial non-fish-bearing streams

100 feet from intermittent streams, wetlands, and ponds in
priority watersheds.

A large, natural, or human-modified stream that flowsin a
defined course or channel, or a series of diverging and
converging channels.

The portion of rainfall, melted snow, or irrigation water
that flows across the surface, through shallow
underground zones (interflow), and through ground water
to creates streams.

Deposits of fragmented materials from weathered rocks
and organic material that were suspended in, transported
by, and eventually deposited by water or air.

The volume of material that settles out of one liter of
water in one hour.

1) A reproductively isolated aggregate of interbreeding
organisms having common attributes and usually
designated by a common name. 2) An organism belonging
to such a category.

Ground water seeping out of the earth where the water
table intersects the ground surface.

The absence of mixing in awater body.
Unable to tolerate a wide temperature range.

A Department of Environmental Quality classification
method used to characterize comparable units (also called
classes or strata).
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Stream

Stream Order

Storm Water Runoff

Stressors

Subbasin

Subbasin Assessment (SBA)

Subwatershed

Surface Fines

Surface Runoff

Surface Water

A natura water course containing flowing water, at least
part of the year. Together with dissolved and suspended
materials, a stream normally supports communities of
plants and animals within the channel and the riparian
vegetation zone.

Hierarchical ordering of streams based on the degree of
branching. A first-order stream is an unforked or
unbranched stream. Under Strahler’s (1957) system,
higher order streams result from the joining of two
streams of the same order.

Rainfall that quickly runs off the land after a storm. In
developed watersheds the water flows off roofs and
pavement into ssorm drains that may feed quickly and
directly into the stream. The water often carries pollutants
picked up from these surfaces.

Physical, chemical, or biological entities that can induce
adverse effects on ecosystems or human health.

A large watershed of several hundred thousand acres. This
is the name commonly given to 4th field hydrologic units
(also see Hydrologic Unit).

A watershed-based problem assessment that is the first
step in developing atotal maximum daily load in Idaho.

A smaller watershed area delineated within alarger
watershed, often for purposes of describing and managing
localized conditions. Also proposed for adoption asthe
formal name for 6th field hydrologic units.

Sediments of small size deposited on the surface of a
streambed or lake bottom. The upper size threshold for
fine sediment for fisheries purposes varies from 0.8 to 605
mm depending on the observer and methodology used.
Results are typically expressed as a percentage of
observation points with fine sediment.

Precipitation, snow melt, or irrigation water in excess of
what can infiltrate the soil surface and be stored in small
surface depressions; a major transporter of nonpoint
source pollutants in rivers, streams, and lakes. Surface
runoff is also called overland flow.

All water naturally open to the atmosphere (rivers, lakes,
reservoirs, streams, impoundments, seas, estuaries, etc.)
and all springs, wells, or other collectorsthat are directly
influenced by surface water.
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Suspended Sediments

Taxon

Tertiary

Thalweg

Threatened Species

Total Maximum Daily Load
(TMDL)

Total Dissolved Solids

Total Suspended Solids (TSS)

Fine material (usually sand size or smaller) that remains
suspended by turbulence in the water column until
deposited in areas of weaker current. These sediments
cause turbidity and, when deposited, reduce living space
within streambed gravels and can cover fish eggs or
alevins.

Any formal taxonomic unit or category of organisms (e.g.,
species, genus, family, order). The plural of taxon is taxa
(Armantrout 1998).

Aninterval of geologic time lasting from 66.4 to 1.6
million years ago. It constitutes the first of two periods of
the Cenozoic Era, the second being the Quaternary. The
Tertiary has five subdivisions, which from oldest to
youngest are the Paleocene, Eocene, Oligocene, Miocene,
and Pliocene epochs.

The center of a stream’s current, where most of the water
flows.

Species, determined by the U.S. Fish and Wildlife

Service, which are likely to become endangered within the
foreseeable future throughout all or a significant portion
of their range.

A TMDL isawater body’ s loading capacity after it has
been allocated among pollutant sources. It can be
expressed on atime basis other than daily if appropriate.
Sediment loads, for example, are often calculated on an
annual basis. TMDL = Loading Capacity = Load
Allocation + Wasteload Allocation + Margin of Safety. In
common usage, a TMDL also refers to the written
document that contains the statement of loads and
supporting analyses, often incorporating TMDLs for
several water bodies and/or pollutants within a given
watershed.

Dry weight of all material in solution in awater sample as
determined by evaporating and drying filtrate.

The dry weight of material retained on afilter after
filtration. Filter pore size and drying temperature can vary.
American Public Health Association Standard Methods
(Greenborg, Clescevi, and Eaton 1995) call for using a
filter of 2.0 micron or smaller; a 0.45 micron filter is also
often used. This method calls for drying at atemperature
of 103-105 °C.
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Toxic Pollutants

Tributary
Trophic State

Total Dissolved Solids

Total Suspended Solids (TSS)

Toxic Pollutants

Tributary
Trophic State

Turbidity

Vadose Zone

Wasteload Allocation (WLA)

Water body

Materials that cause death, disease, or birth defectsin
organisms that ingest or absorb them. The quantities and
exposures necessary to cause these effects can vary
widely.

A stream feeding into alarger stream or lake.

The level of growth or productivity of a lake as measured
by phosphorus content, chlorophyll a concentrations,
amount (biomass) of aquatic vegetation, algal abundance,
and water clarity.

Dry weight of all material in solution in awater sample as
determined by evaporating and drying filtrate.

The dry weight of material retained on afilter after
filtration. Filter pore size and drying temperature can vary.
American Public Health Association Standard Methods
(Greenborg, Clescevi, and Eaton 1995) call for using a
filter of 2.0 micron or smaller; a0.45 micron filter isalso
often used. This method calls for drying at atemperature
of 103-105 °C.

Materials that cause death, disease, or birth defectsin
organisms that ingest or absorb them. The quantities and
exposures necessary to cause these effects can vary
widely.

A stream feeding into alarger stream or lake.

The level of growth or productivity of a lake as measured
by phosphorus content, chlorophyll a concentrations,
amount (biomass) of aquatic vegetation, algal abundance,
and water clarity.

A measure of the extent to which light passing through
water is scattered by fine suspended materials. The effect
of turbidity depends on the size of the particles (the finer
the particles, the greater the effect per unit weight) and the
color of the particles.

The unsaturated region from the soil surface to the ground
water table.

The portion of receiving water’s loading capacity that is
allocated to one of its existing or future point sources of
pollution. Wasteload allocations specify how much

pollutant each point source may release to awater body.

A stream, river, lake, estuary, coastline, or other water
feature, or portion thereof.
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Water Column

Water Pollution

Water Quality

Water Quality Criteria

Water Quality Limited

Water Quality Limited
Segment (WQLYS)

Water Quality M anagement
Plan

Water Quality Modeling

Water Quality Standards

Water Table

Water between the interface with the air at the surface and
the interface with the sediment layer at the bottom. The
idea derives from a vertical series of measurements
(oxygen, temperature, phosphorus) used to characterize
water.

Any alteration of the physical, thermal, chemical,
biological, or radioactive properties of any waters of the
state, or the discharge of any pollutant into the waters of
the state, which will or is likely to create a nuisance or to
render such waters harmful, detrimental, or injurious to
public health, safety, or welfare; to fish and wildlife; or to
domestic, commercial, industrial, recreational, aesthetic,
or other beneficial uses.

A term used to describe the biological, chemical, and
physical characteristics of water with respect to its
suitability for abeneficial use.

Levels of water quality expected to render a body of water
suitable for its designated uses. Criteria are based on
specific levels of pollutants that would make the water
harmful if used for drinking, swimming, farming, or
industrial processes.

A label that describes water bodies for which one or more
water quality criterion is not met or beneficial uses are not
fully supported. Water quality limited assessment units
may or may not be on a 8303(d) list.

Any segment placed on a state’s 8303(d) list for failure to
meet applicable water quality standards, and/or is not
expected to meet applicable water quality standards in the
period prior to the next list. These segments are also
referred to as “8303(d) listed.”

A state or area-wide waste treatment management plan
developed and updated in accordance with the provisions
of the Clean Water Act.

The prediction of the response of some characteristics of
lake or stream water based on mathematical relations of
input variables such as climate, streamflow, and inflow
water quality.

State-adopted and EPA-approved ambient standards for
water bodies. The standards prescribe the use of the water
body and establish the water quality criteriathat must be
met to protect designated uses.

The upper surface of ground water; below this point, the
soil is saturated with water.
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Watershed

Water Body Identification
Number (WBID)

Wetland

Young of the Year

1) All the land, which contributes runoff to a common
point in a drainage network, or to alake outlet.
Watersheds are infinitely nested, and any large watershed
is composed of smaller “subwatersheds.” 2) The whole
geographic region, which contributes water to a point of
interest in awater body.

A number that uniquely identifies a water body in Idaho,
tiesin to the Idaho Water Quality Standards and GIS
information.

Anareathat is at least some of the time saturated by
surface or ground water so asto support with vegetation
adapted to saturated soil conditions. Examples include
swamps, bogs, fens, and marshes.

Y oung fish born the year captured, evidence of spawning
activity.
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Appendix A: State of Idaho Water Quality Standards
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Table A-1. State of Idaho water quality numeric standards (from Idaho Department of Environmental Quality Water Quality Standards
and Wastewater Treatment Requirements)

Criteria
Eenaficial use pH Dissolved gas' Chlorine? Toxic substances’ Ammania | Intergravel dissohved oxygen |Radioactivity
Cold Vater Biota 19.0 ugh, 1-hr avg; <= CMIC or CCC; Varieg4

==65and <= 95| == 110% saturation

11.0ugh, 4-day avg | == Hurnan Health criteria®

Warm \Water Biota 19.0 ugl, 1-hr avg; == CMC or CCC; varies®

==65and <= 95| == 110% saturation
! 11.0ugh, 4-day avg | == Hurnan Health criteria®

Salmonid Spawning _ . ) :
- : =CMC or CCC 4 = -
am 6.5 and <= 95| <= 110% saturation 19.0 ugd, 1-hr avg; < or . varies == 5.0 magi, 1-day min

11.0ugh, 4-day avg | <= Human Health criteria”

== .0 mg/, 7-day avg mean

Primary & Secondary Contact Recreation <= Human Health criteria®

Domestic Water Supply <= Human Health criteria® varies

Tat atmospheric pressure at point of collection
“total residual chlorine

3criteria from 40 CFR 131 3601 as modified by Section 250.07 of the Water Quality Standards and Wastewater Treatment Requirements; CMWC (Criteria Maximum
Concentration) - maximum concentration for one hour, CCC (Criteria Continuous Concentration) - maximum concentration for four days

Yvaries according to temperature and pH

Star consumption of arganisms anly

Btor consumption of water and organisms

“varies based on results; criteria from Idaho Department of Health and YWelfare (nda) Idaho Rules for Public Drinking Water Systems based on 40 CFR 14115 and 16
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Appendix B: Reservoir Information
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Table B-1. BOR sampling of American Falls Reservoir, August 1995 to July 2003.

TOS
Date |Repli-| Time [NOz+MOs|ortho P |Total P| MHy | Tk | COz [HCO5| SO, Cl Ca Iig Ma K S Si0; Fecal Strep E caoli Chla | COD | TOC | S5 |[LabpH|Turbidity
sampled | cate |sampled| (mgil) | (mg/L) | (mg/L) | {mg/L) | (mafL) | {ima/L) | imgdL) [{mg/L) | (mgdL) | fmgél) | (mgfL) | (mgfL) [ {mgiL) [ (mgdL) | SAR | (mgfL) | {et/100mL) | {ctf100mL) [ {(ct100mL) | {mg/l) | {mgiL)| (mgfL) |{img/L)| (SL) (NTL)
American Falls Reservoir

8/14/1995 1540 0.02 0061 | 0082 | 012 | 041 | 391 | 173 28 152 | 437 | 135 | 16.1 27 | 229 |05 | 168 =1 =1 00072 | 13 ] 2 1
8/14/1995 1542

8/14/1995 1544

8/14/1995 1548

8/14/1995 1548

8/14/1995 1550

8/14/1995 1553

8/14/1995 1555

8/14/1995 1557

8/14/1995 16:00 0.02 0063 | 0074 | 012 | 0.25 0 180 | 286 | 152 | 437 | 134 16 27 | 229 |05 | 17 5 1 10 21 2 1
8471997 b 13:55 0.01 0004 | 0036 | 007 | 076 | 816 | 148 | 192 | 97 | 397 | 105 | 107 | 23 183 | 04 9 16 2k 00531 | 14 45 5 87 4
8471997 13:55 0.02 0004 | 0034 | 007 | 086 | 711 [ 145 | 221 94 | 395 | 102 | 106 | 23 184 | 04| 86 18 2k 005322 | 11 46 4 87 5
841997 13:57

841997 13:59

8411997 14.01

8411997 14.03

8471997 14:05

8471997 14:07

8471997 14:09

8471997 14:10

8471997 14:11

8471997 14:13 0.27 0129 | 0156 | 009 | 018 0 160 | 204 | 98 | 403 | 101 10 22 186 | 04 | 113 14 2k 5 3z 2 8.3 3
/131998 15:30 0.04 0005 | 0005 | 004 | 029 | 3.31 160 302 | 108 | 405 | 118 [ 125 2.2 205 | 04 ] 118 2K 2K 0.0032 9 32 1 8.5 1
7/13/1998 1533

7/13/1998 1535

7/13/1998 15:37

7/13/1998 15:38

71311998 15:41

71311998 1543

71311998 1545

Ti1311998 1547

/131998 1549

7/13/1998 1550 0.15 0.07 | 0088 | 012 | 025 1} 170 | 264 | 104 | 415 | 123 | 125 | 23 | 208 | 04 | 161 2K 21< g 28 4 8.1 2
6/26/2000 14:50 0.09 0051 | 00685 | 006 | 028 | 519 | 173 | 331 | 168 | 457 | 148 | 172 | 29 | 239 | 06 | 145 21 2k 00058 | 16 22 2 85 2
6/26/2000 14:52

6/26/2000 14:54

6/26/2000 14:56

6/26/2000 14:59

8/26/2000 15:02

8/26/2000 15:05

B/26/2000 15:07

6/26/2000 1508

6/26/2000 1512 0.1 0057 | 0.084 | 008 | 03 | 236 | 177 | 355 | 168 | 453 | 147 | 174 | 29 | 240 | 06 | 145 21 2k 16 22 2 84 2
7i15/2003 14:00 0.07 0052 | 0082 | 005 | 043 | 205 | 198 | 437 | 211 | 473 | 165 | 214 | 36 | 278 |07 | 20 =2 =2 00061 | 12 3z 5 85 4
7/15/2003 14.04

Ti15/2003 14.07

Ti15/2003 14.08

Ti15/2003 14:12

7/15/2003 1414 0.1 0089 | 0113 ] 019 | 051 1} 205 | 433 | 209 | 477 | 163 | 216 | 36 | 281 |07 | 23 =2 =2 13 28 4 8.3 3

Snake River

8/14/1995 16:35 0.02 0067 | 0079 | 013 | 032 | 391 | 172 28 149 | 435 | 134 | 16.1 27 | 228 |05 ] 169 3 2 10 32 2 1
8471997 1515 0.08 0009 | 0051|008 | 055 | 19 157 | 216 | 97 | 393 )| 101 | 106 | 23 185 | 04| 91 10 12 T 37 3 85 2
/131998 16:33 0.09 0022 | 0053 | 008 | 0.22 | 142 164 288 | 105 | 4089 | 119 [ 124 2.2 205 | 04 ] 129 2K 12 8 3 2 84 1
B/26/2000 15:50 0.1 0056 | 0069 | 009 | 041 | 4.24 175 331 17 451 147 | 175 29 239 | 0B | 1486 16 2 15 23 2 8.5 2
71542003 14:45 0.1 0068 | 0102 | 011 | 042 | 197 | 200 | 437 | 212 | 469 | 168 | 245 | 36 | 283 | 08 | 222 40 4 31 4 84 3
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Table B-1. Continued.
Sam. | Fleld Field BP Diss. | Me-Ar
Date Repli-| Time Boron Fl As Se Hag Cd cr Cu Fb Fe n n Secchi | Depth Temp Do Field EC ORP Flowy {(mm gas gas
sampled | cate |sampled| (0 gil) | (mo/L) | daa/ld [ (ugfly | fwg/ly | Quglld | (ug/ly | fua/ly [ (uglly | fwglly | (uglld | (ugll) [imetersi| (feeth ] (mo/L) [pH{SUY (4 Slemy|  (mv) {cfs) Ha) (%) (%)
American Falls Reservoir
51411995 1540 ] 058 3 <2 <02 <1 <2 <2 <2 <20 30 <5 31 33 203 56 553 364 52 2571
811411995 1542 9.8 19.9 e 838 366 54
514/1995 1544 164 198 68 532 366 86
814/1995 1546 33 197 66 531 366 86
51411995 1548 295 197 65 53 368 56
811411995 1550 36.1 19.5 6.4 829 370 85
514/1995 1553 425 196 64 520 368 85
814/1995 1555 492 196 64 529 370 85
514/1995 1557 558 192 27 i 374 99
811411995 1600 ] 0.58 3 <2 <0.2 <1 <2 <2 <2 50 50 <5 564 18.8 2.3 IRE 376 98
8/4i1997 | ¥ 1355 60 046 4 =2 <02 =1 =2 =2 =2 20 <10 =5 33
5/4/1997 1355 50 046 4 =2 <02 <1 =2 =2 =2 20 <10 <5 16 33 319 94 331 126 663
5/4/1997 1357 96 218 9 372 126 662
5/4/1997 1359 16 216 85 324 128 665
8/4/1997 1401 334 | 214 54 354 128 [
5/4/1997 1403 588 | 212 51 355 126 662
5/4/1997 1405 352 | 205 [ 376 131 662
5/4/1997 14.07 416 18.2 36 332 139 662
8411997 14089 45 177 2 337 113 667
5/4/1997 1410 54 4 176 14 334 114 662
5/4/1997 1411 60 & 174 12 333 145 662
5/4/1997 1413 50 0.48 4 <2 <0.2 <1 <2 <2 <2 a0 160 <5 653 174 1.1 334 145 662
711311998 1530 | 50U 052 z -z <02 =1 -z -z <2 50 1000 | <5 45 33 336 57 350 175 654
Tr13/1998 1533 98 318 53 515 350 161
TH3/1998 1535 164 | 204 3 532 353 162
711311998 1537 23 19.2 75 §.35 355 162
711311998 1538 395 154 68 53 357 164
Tr13/1998 1541 361 176 59 545 359 155
TH3/1998 1543 426 175 57 543 360 155
711311998 1545 49.2 16.8 52 5.4 364 157
711311998 1547 558 159 38 53 366 162
Tr13/1998 1549 63 3 158 37 523 369 164
TH3/1998 1550 | 50U 051 3 <2 <02 <1 <2 <2 <2 100 40 <5 67 6 157 3 370 168
6/26/2000 1450 69 0.72 4 <2 <0.2 <1 <2 <2 <2 60 an <5 3.7 3.3 19.6 5.3 549 385 149 6583
61262000 1452 98 1589 54 549 393 147
B/26/2000 1454 164 182 5 847 393 148
B/26/2000 1456 73 175 TE 545 393 148
6/26/2000 14.59 285 17.2 7 841 380 149
61262000 1502 36 1 171 7 54 395 149
B/26/2000 1505 427 169 67 537 394 150
B/26/2000 1507 49 2 168 66 5 35 395 150
6/26/2000 15.09 558 16.7 6.4 5.31 385 142
61262000 1512 | =50 | 072 3 -z <02 =1 -z -z <2 50 40 20 57T 167 53 531 395 143
7415/2003 14:00 100 0.84 ME' ME' <02 | MNE' ME' ME' ME' ME' ME' ME' 2.1 33 232 77 561 454 89 655
7152003 1404 98 332 78 86T 454 78
TH15/2003 1407 164 | 318 68 559 454 79
TH5/2003 1409 73 216 64 551 455 50
TH15/2003 1412 265 | 2141 49 8.31 458 82
TH 52003 1414 130 085 = = <02 = = = = = = = 358 204 13 7 o4 461 -35
Shake River
5414/1995 1635 ] 0.58 3 <2 <02 <1 <2 <2 <2 30 EE] <5 20.1 6.4 EEN 366 72 | 12690 969 [ 1016
5/4/1997 1515 60 047 3 <2 <0.2 <1 <2 <2 <2 an 20 <5 21 8.2 124 132 662 180 | 1035
711311998 1833 | 50U 051 2 -z <02 =1 -z -z =2 80 20 5 197 ] 358 173 | 12510 | 654 | 1018 | 1024
B/26/2000 1550 53 073 4 =2 <02 <1 =2 =2 =2 7o 40 <5 179 75 546 393 175 | 13420 | 658 | 1008
7i15/2003 1445 110 0.85 NE' NE' <02 NE' NE' MNE! NE' NE' NE' NE' 22.3 5.7 857 453 56 557 995

"ME=not entered
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American Falls Subbasin Assessment and TMDL e May 2012

Table B-2. DEQ sampling of American Falls Reservoir, May 2001 to August 2003.

TDS- Lab
Date Time  [NOs+NOz| Ortho P |Total P| NHs | TKW | HCOs | 180 |Alkalinity| Chle | SS | pH | Lab EC |Turbidity
Site sample | sampled |sampled| (ma/l) (mgfly | (madl) [imgdLy [{madl) | (madl) [(mafly | (mall) | (mall) [{ma/L)| (SUY | fuSiem) | (NTU) Comments
near Dam
Column  [5/11/2001] 930 0.14 0006 | 003 | 0.02 ) 032 189 [ 27¥4 161 9 85 449 3
Bottorn 5M1/01 940 0.16 0.007 | 0044|003 | 04 190 [ 275 161 11 84 452 4
Column  [5/23/2001] 10:00 0.02 =0003 | =001] 001 | 027 | 182 | 245 152 2 84 433 2
Bottorn 5/23/01 1015 0.03 <0003 0015|003 | 029 | 183 | 247 152 4 84 436 2
Column 6/6/2001 945 0.06 0.0562 | 0067 | 015 ) 046 [ 188 | 259 154 00036 3 8.2 446 3
Bottorn 6/6/2001 945 0.06 00565 | 0072017 | 044 [ 189 | 252 155 6 8.1 446 5
Column  |6/20/2001] 1015 0.08 0.041 | 0056 | 0.08 | 038 [ 190 | 256 156 (00034 3 449 2
Bottom | 6/20/2001| 10:30 0.08 0051 | 0075 ] 01 | 037 [ 190 [ 253 156 7 451 5
Column 7/3/2001 | 12:30 0.12 0.042 | 0082 | 011 ) 057 [ 197 | 278 162 (00035 4 455 3
Bottorn 7/3/2001 | 1245 0.11 0049 | 006 | 012 | 04 197 [ 273 162 2 450 2
Column [ F12/2001] 11:00 0.13 0.064 | 0087 | 014 ) 048 [ 199 | 264 163 0.002 3 83 459 4
Bottom | 7/12/2001| 11:00 0.09 0184 | 214 | 034 | 062 | 203 | 280 166 6 8.1 461 5}
Column [7/1972007) 930 0.08 0078 | 0101 ] 01 | 054 [ 194 | 273 164 (00006 2 84 460 =1
Bottom [ 71972001 945 0.06 0208 | 022 | 04 | 062 [ 205 | 27¥7 168 3 79 467 =1
Column [ F/25/2001] 11:45 0.05 0075 | 0099 ] 0.07 | 037 [ 193 | 277 164 (00117 ] B 86 460 =1
Bottom | 7/25/2001| 12:00 0.06 0082 | 0101] 01 | 037 | 191 276 165 3 86 460 1
Column 8/2/2001 | 10:45 0.04 005 |0089) 001|072 ] 185 | 270 166 [00406 | 7 86 459 4 loose lids
Bottorn 8/2/2001 | 10:50 0.05 00568 | 0088 | 0.03 | 044 [ 187 | 27¥2 166 9 86 461 4 loose lids
Column 8/8/2001 945 0.03 00565 | 0085 ] 0.06 | 057 [ 193 | 275 166 [00022] 2 85 464 2
Bottorn 8/8/2001 9:55 0.05 0085 [ 0115] 017 | 042 | 201 275 167 4 84 467 2
Column 6/4/2002 | 1445 0.01 0.007 | 0031 |=001] 026 | 181 255 156 0.006 3 8.7 449 2
Bottorn 6/4/2002 | 14:30 0.02 0.014 | 0042 [=001) 034 [ 180 [ 252 155 5 8.7 451 2
Column_ |6/20/2002] 10:45 0.04 0.032 | 0054|005 ) 054 [ 179 | 255 154 [00075 ] 3 85 448 2
Bottom  |6/20/2002 | 10:30 0.02 0.039 | 0056 | 0.08 | 041 [ 185 | 259 155 2 84 450 2
Column 7/2/2002 | 12:00 0.02 0124 | 0155 ] 023 | 053 | 191 262 157 |[00063 ] 3 83 453 =1
Bottorn 7/2/2002 | 11:50 0.02 01562 | 0186 | 043 | 063 [ 195 | 263 160 2 8.2 455 1
Column [ F15/2002] 11:05 0.06 0045 | 01491 039 | 066 [ 190 | 256 160 [00097 | 2 85 443 2
Bottom | 711572002 | 10:55 0.2 0107 | 0112 ] 012 | 052 | 197 | 258 162 3 83 455 2
Column  [7/31/2002)| 850 0.03 0065 | 012 | 0.04 ) 078 [ 183 [ 270 162 [00269] B 8.7 440 5
Bottom | ¥/31/2002| 8:00 0.05 0076 | 0104 ] 0.08 | 043 [ 189 | 270 163 3 86 444 5}
Column  |5/28/2003] 11:00 =001 0.006 | 0031 ]|=001] 026 | 188 160 (00045 2 85 459 =1
Bottom | 5/28/2003| 10:50 0.01 0.009 | 0029]0.01) 028 | 192 160 3 84 459 1
Column 6/9/2003 | 10:00 0.04 0031 (0055 ) 011 | 042 196 161 0.0042 2 83 474 2
Bottomn 6/8/2003 | 945 0.04 0.035 [ 0055|011 | 04 197 162 2 83 475 2
Column_ [6/26/2003| 10:10 0.06 005 (0082|013 | 05 202 166 (00048 | 2 83 491 2
Bottom | 672672003 | 955 0.07 0.061 009 | 016 | 051 | 202 166 2 83 490 3
Column_ [7A11/2003] 11:15 0.06 0038 | 009 | 004 | 044 | 203 166 [00134] 4 83 459 2 received past holding times
Bottom | 7/11/2003| 11:00 0.06 0.042 | 0079|008 | 04 203 166 3 83 460 2 received past holding times
Column_ [7/23/2003| 1015 0.04 0058 [ 0094 | 006 | 047 | 191 161 0.008 3 84 429 3
Botton | 7/23/2003| 10:00 0.07 0129 | 0161 ] 021 ] 054 [ 197 162 2 81 431 3
Column 8/5/2003 9:50 0.02 0104 | 0166 | 0.07 | 083 [ 183 152 [00305] 8 84 406 5
Bottomn 8/5/2003 940 0.03 0.097 | 0148 007 | 071 [ 182 151 8 84 404 7
24-hour sampling event near dam
Fixed and Chl-a Sample
7/18/2002] 18:30 0088 | 0.09 | 054 0.011% Only, Received Late
Fixed and Chl-a Sample
F19/2002] 630 0082 | 008 | 06 0.0202 Only, Received Late
Fixed Sample Only Rec'd
Late, Chlarophyll labeled
TM9f2002] 12:30 0078 | 005 | 042 0.00892 7A5/02
off Fenstermaker Point
Column 8/8/2001 815 0.16 0.041 006 | 007 | 042 | 200 | 276 164 0.014 5 83 463 2
Bottorn 8/8/2001 8:35 0.14 0.046 | 0063 | 0.08 | 035 | 201 285 165 3 83 465 2
Column 6/4/2002 | 13:55 0.01 0.002 | 0034 |<001] 0.3 182 | 238 155 0.006 3 86 450 2
Bottorn 6/4/2002 | 1245 0.02 003 10053 |=001] 027 | 190 | 253 157 3 84 453 2
Column Ti2/2002 | 13:25 =001 0049 | 00781004 ) 038 [ 183 | 254 158 [00054] 4 85 446 1
Bottorn T/2/2002 | 1245 0.02 004 (0086|034 | 038 | 178 | 255 157 5 85 447 1
Column | F15/2002] 10:00 0.06 002 (0079 ) 007 | 048 | 182 | 256 161 001vE| 3 8.7 447 2
Bottom [ 71572002 | 950 0.2 005 (0136|037 | 072 | 194 | 257 163 4 85 453 2
Column  |6/26/2003| 9:30 0.07 006 0096 | 017 | 065 | 201 165 [0.0041 2 83 459 2
Bottom  |6/26/2003| 910 0.07 0.061 | 0097 | 018 | 061 [ 202 166 3 8.2 491 3
Column  [F/23/2003| 915 0.01 0.051 [ 0103|002 | 0.7 178 162 (00242 B 86 432 g
Bottom | F/23/2003| 9:00 0.04 0.082 | 0144 | 0.07 | 044 | 181 160 11 84 425 9
Column 8/5/2003 750 0.02 0.049 | 0152 ] 0.02 | 127 | 173 144 (00686 | 15 84 3388 12
Bottorn 8/5/2003 735 0.03 0.049 | 0157 | 0.03 | 104 | 173 145 14 84 3388 12
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American Falls Subbasin Assessment and TMDL e May 2012
Table B-2. Continued
TOS- Lab
Date Time  [NOz+NOz| Ortho-P [T-Phos| MHs | Tkn |HZO3| 180 [Alkalinity| Chla | SS | pH | Lab EC |Turbidity
Site sample | sampled |[sampled| (mg/L) | (mg/L) | (mgrL) |{madly|{ma/Ly | (mafL) [(madL) | (mal) | (mgil) |{mgiL)| (SU) | fuSiemy | (NTLY Comments
off Little Hole Draw point
Column | 5/11/2001] 810 =001 0004 | 0026 |=001] 04 178 | 268 148 10 84 430 4
Bottom 5/11/01 820 =001 |=0.003]|0025|=<001) 032 | 177 | 266 148 10 84 430 4
Column | 5/23/2001| 825 0.05 0032 | 0054|019 | 052 | 188 | 261 157 2 84 443 1
Bottom 523101 845 0.02 0036 (0054|019 | 05 186 | 255 154 2 84 441 2
Column | 6/20/2001| 815 0.16 0025 | 005 | 007 | 043 | 196 | 260 161 | 0.0078| 3 443 3
Botton | 6/20/2001| 915 0.15 002 |0044 | 005 | 037 | 197 | 265 162 2 455 2
Column T/3/2001 930 0.14 0048 | 0088 | 012 | 058 | 199 | 272 163 |00112] 6 459 5
Bottom 7/3/2001 | 10:00 0.14 0058 | 0094|016 | 053 | 200 | 275 164 8 449 7
Column | 7/12/2001| $:00 012 0051 |0091 ) 013 | 052 | 193 | 270 162 | 0.0132] 10 84 448 9
Bottorn | 7A12/2001| 9.00 012 0053 (0096|015 | 058 | 197 | 276 162 15 82 444 10
Column | 7/25/2001| $:30 0.27 0049 | 0114 | 009 | 043 | 200 | 281 168 | 0.0084| 38 85 465 12
Bottorn | 7/25/2001| 945 0.23 00438 | 0105 | 008 | 047 | 198 | 281 168 34 85 464 10
Column 8/2/2001 830 0.15 004 |0105| 005|072 | 199 | 274 165 | 00572| 15 84 453 13 loose lids
Bottom 8/2/2001 850 0.18 0042 | 0136|008 | 075 | 199 | 272 165 22 84 453 13 loose lids
Column 8/8/2001 7:30 035 0046 | 0158 | 008 | 073 | 206 | 283 169 |00156] 12 8.1 471 T
Bottom 8/8/2001 745 032 006 |0119] 016 | 083 | 210 | 287 172 17 8.1 476 10
Column 6/4/2002 | 1215 0.03 0031 |0044 ) 013 | 04 186 | 250 155 | 0.0027] =1 85 443 1
Bottom 6/4/2002 | 12:00 0.04 0038 | 0049 | 015 | 047 | 187 | 254 155 =1 84 446 1
Column | 6/20/2002| 845 0.03 0022 | 0055|002 | 046 | 175 | 256 157 | 00175 4 87 443 2
Bottom  |6/20/2002| 8:30 0.04 0029 | 0078|003 | 042 | 183 | 254 158 4 85 446 2
Column Ti2/2002 | 940 0.1 0041 | 0078 |=0.01] 046 | 131 247 157 |00149| 7 85 433 2
Bottom Ti2/2002 | 930 =001 0034 | 0085 |=001] 045 | 131 244 157 6 85 433 2
Column | 7H15/2002| 905 0.36 0086 | 0154|017 | 076 | 188 | 257 161 |00162) 8 85 450 5
Bottom | 7A15/2002| 855 0.33 0086 | 0142 )| 018 | 082 | 190 | 273 163 7 86 450 4
Column 5/28/2003| 915 0.03 0.032 004 | 012 | 046 197 162 00021 | =1 83 465 1
Bottorn  |5/28/2003| 910 003 0033 |0059 | 019 | 047 | 197 162 <1 83 466 1
Column 6/9/2003 | 825 0.05 0033 | 0064 | 014 | 045 | 197 162 0.003 3 8 472 2
Bottom 6/9/2003 | 8§10 0.05 004 |0065)|014 | 07 197 162 2 83 474 2
Column | 6/26/2003| &40 0.07 0048 | 0089 | 015 | 058 | 200 164 0.005 3 83 486 3
Bottorn | 6/26/2003| 8§30 0.07 0051 |0086 | 016 | 058 | 200 164 4 83 483 4
Column | 7/23/2003| 7:30 013 0051 | 0103 )| 007 | 045 | 190 159 |00079| 7 84 422 8
Bottorn | 7/23/2003| 7:20 0.14 005 | 0089|007 | 048 | 189 158 5 84 419 8
Column 8/5/2003 | &30 003 0003 (0098 ) 002 | 057 | 160 133 0033 | 48 84 351 24
upreservoir from Big Hole along Bingham-Bannock county line
Column | 5/11/2001| 7:30 =001 0009 | 0039 |<001| 037 | 183 | 263 152 8 84 433 4
Bottom 5/11/01 745 =001 0005 | 0033|001 | 041 | 184 | 268 152 9 84 433 4
Column | 5/23/2001| 745 0.07 0033 | 006 | 021|076 | 191 260 158 2 84 447 1
Bottom 5/23/01 7:50 0.06 0044 (0076 | 024 | 061 | 192 | 258 159 2 84 449 2
Column 6/6/2001 745 a1 0031 |0063 ) 012 | 05 193 | 262 161 |00083| 7 84 457 4
Column | 6/20/2001| 745 0.19 001 |0034|004 | 032 | 186 | 247 153 |00062| 7 425 5}
Bottorn | 6/20/2001| 7:45 022 0017 | 0046 | 008 | 036 | 177 | 253 145 9 442 T
Column 7/3/2001 8.00 0.04 0025 | 0078|013 | 065 | 192 | 275 157 | 0.0284| 12 446 10
Bottom 7/3/2001 815 0.19 0036 |0094)| 02 | 068 | 192 | 267 157 12 427 10
Column | 7H2/2001| 745 0.19 0.006 0.1 003 | 062 | 173 | 229 142 | 0.0331] 55 83 364 28
Bottom | 7M12/2001| 745 0.25 0016 | 0104 ) 009 | 061 | 180 | 240 148 53 83 397 31
Column | 7/25/2001] 815 0.33 0014 | 0084|007 | 04 176 | 245 148 | 0.0084| 38 85 407 10
Bottom | 7/25/2001| 840 0.35 0015 | 0082 ) 008 | 037 | 179 | 239 149 41 85 408 10
Column 8/2/2001 925 041 0012 | 0106 | 008 | 051 183 227 150 0.0121 75 82 401 15 loose lids
Bottom 8/2/2001 940 03 0011 |0096 | 009 | 045 | 187 | 229 153 109 | 82 402 31 loose lids
Column 6/4/2002 | 1045 0.04 0011 | 004 | 002 | 041 | 179 | 250 155 |00114| 6 87 437 3
Bottom 6/4/2002 | 11:00 0.04 0013 | 0045 )| 002 | 042 | 177 | 243 154 5 87 439 3
Column | 6/20/2002| 8§00 =001 001 | 0047 |<001] 069 | 170 | 252 154 |00203| 6 87 423 2
Bottorn | 6/20/2002| 7:45 003 0016 | 0059 |<0.01| 058 | 169 | 250 156 8 87 435 3
Column T2i2002 | 8§15 a1 0024 (0118|006 | 07 191 262 157 | 0.0183| 26 84 454 7
Bottom 7/2/2002 | 800 0.11 002 |0114)| 006 | 092 | 188 | 261 157 28 84 452 5
Column | 7H5/2002] 815 0.37 0054 | 0099|008 | 069 | 177 | 230 147 | 00416| 23 84 390 9
Column | 5/28/2003| 815 0.04 0005 | 0042 ) 002 | 044 | 183 155 0.017 1 85 435 2
Bottom  |5/28/2003| 8.00 0.06 0043 | 0078 01 | 053 | 195 160 2 83 450 2
Column 6/9/2003 | 7:35 0.07 0018 | 0073 ) 007 | 045 | 173 145 |0.00684| 5 85 396 2
Bottom 6/9/2003 | 7:20 0.08 0018 | 0049 )| 007 | 044 | 174 145 3 84 398 2
Column 6/26/2003| 740 0.11 0003 | 0065|002 | 049 171 140 00234 10 83 288 5
Bottorn | 6/26/2003| 7:30 003 0005 | 0072|002 | 051 | 175 144 14 83 404 7
Column | 7/11/2003| 745 013 0003 (0042 ) 006 | 032 | 168 138 |0.0075] 18 82 350 8 received past holding times
Blanks

511/2001] 945 003 |=0.003]<001]|=001]<0.03] 1 =5 082 =1 57 =2 =1

7/12/2001] 11:00 006 |=0.003|<001]|=001|<0.03] 2 =5 1.64 =1 59 =2 3

8/8/2001 | 10:00 004 |=0.003|<001]|=001|=<003] 7 =5 574 =1 64 =2 =1

6/4/2002 | 15:00 002 |=0003]|<001|=<001|<003] 1 6 082 <1 59 2 <1

T15/2002] 1115 | <001 [ <0003 |[<001[ 012 | 071 3 5 246 <1 52 <2 <1

Duplicates

6/20/2001| 745 0.18 0009 | 0034|004 | 037 | 187 | 242 153 9 422 53 Boundary site

8/2/2001 845 0.15 0039 | 0112 ) 005 | 064 | 197 | 274 165 19 84 457 13 Ioose lids

7/15/2002] 10:10 0.13 0038 | 0086 ) 011 | 068 | 182 | 256 161 5 87 443 2 Fenstermaker
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American Falls Subbasin Assessment and TMDL e May 2012

Table B-3. DEQ field parameter sampling in American Falls Reservoir, May 2001 to August
2003. Temp =temperature, Cond = conductivity, DO = dissolved oxygen, Turb = turbidity.

1512 |822| 363 55

Dam Fenstermaker Point Little Hole Draw Point County Boundary Point
Depth | Temp Cond | DO | Tub | Temp Cond | DO | Tub | Temp Cond | DO | Tub | Temp Cond | DO | Tub
Date {rmeters) | °C) pH [(uSlkem)| (mgh) [ (NTU) °C) pH |(uSfem) | (mgh) | (NTU) °C) pH [{uSicm) | (mgd) [ (NTL} °C) pH [(wSlem)| (mgl) | (NTU)
11-May-01 03 905 |876| 298 1027 1071 | 869| 298 10.25 1092 1855|300 1081
1 9.01 |875] 298 10.37 10.7 |868| 248 10.28 1093 1854 300 10.84
2 8.3 |6874] 287 1039 1069 | 8668| 298 10.29 1092 1853 301 1084
3 89 |873] 297 1034 1069 | 868| 298 10.29 1078 |852] 301 1094
4 891 |873| 297 10.29 1063 | 867 297 10.29 1077 1851 301 11.02
5 889 |873| 297 10.26 1063 | 866| 297 103 1077 1851 301 11.09
6 889 |872| 297 1019 1061 | 867 297 103 1076 | 849 | 302 11.26
7 89 |872] 297 10.08 1061 | 866 2497 10.27 1076 | 848 301 11.37
g 8.89 |871] 287 1007 1055 | 866( 296 103 1076 | 846| 302 1.6
9 8.88 |871] 297 993 1052 | 866( 296 10.27
10 8.86 | 8.71 297 9.91 1048 | 866 298 10.22
11 885 [ 87 297 987 1048 | 866 296 1012
12 876 |869| 297 985
13 876 |869| 297 981
14 8.73 |868] 287 978
15 8.68 |867| 296 979
18 862 |867| 296 98
17 856 |866| 296 9384
18 855 |865| 296 9.86
19 856 |865| 296 987
23-May-01 03 1375 | 856 | 337 823 1415 | 825| 356 649 1456 | 828 | 357 7
1 137 | 856] 337 536 1516 | 826 | 363 642 1411 |825| 356 644 1458 | 828| 357 694
2 1356 | 857 335 344 1408 | 825| 355 6.4 1458 |828| 357 6.36
3 1341 1857 334 839 1445 |825| 355 6.38 1405 824 354 6.32 145 | 837 | 357 678
4 1322 |857| 332 839 1402 1823 354 6.23 1435 1824 354 672
5 1307 [855) 331 847 1422 1824| 356 639 1392 1821 352 6.16 1422 1823 354 [SHsTd
6 1284 1854 | 328 855 1378 | 816|350 6.05 1415 | 822 | 353 633
7 1221 | 857 323 867 1373 | 819 348 591 1400 |8.18] 355 642
g 11.78 | 858 | 320 87 1368 | 818 348 557
9 1166 | 857 319 868 1342 1823] 341 636 1358 | 816| 347 541
10 1163 1857 319 857 1272 | 816 335 545
" 1158 |856| 318 846 1266 | 814 334 551
12 1152 |855| 318 828
13 1138 |851] 317 8.1
14 1123 1848 317 799
15 1121 1847 317 794
18 1097 |846| 315 798
17 1088 |844| 315 798
18 1087 | 844 | 315 801
6-Jun-01 03 1411 | 8.14] 351 7.06 1425 |828| 360 743
1 141 |813] 351 71 1427 |828| 360 742
2 1404 1813 | 350 71 1427 1837 361 736
3 1402 1812 350 71 143 1826] 360 724
4 14.02 18.11 350 708 1429 825 361 707
5 14.02 18.11 350 704 1431 1823 361 668
5} 1401 |811] 350 702 1426 |821] 360 ST
7 14 8.1 350 7
8 14 81 350 6.94
9 1399 | 81 350 687
10 14 809 350 677
1 14 808 | 350 6.68
12 1396 | 807 350 6.56
13 1394 |806| 350 6.51
14 138 |803| 349 651
15 1379 |802| 2349 647
16 1379 |802] 249 6.39
20-Jun-01 03 166 |832| 375 6.1 1666 | 844 375 6.2 1712 1847 353 668
1 1649 |831| 374 594 16.6 | 844| 375 6.21 1711 1847 352 65
2 1573 |828| 367 578 1655 | 844 374 6.21 1708 |846| 3850 629
3 1554 |828| 365 572 16.5 | 842 373 608 1697 |844| 348 565
4 1534 1826 | 364 573 184 1841 374 6.05 1634 1837 | 355 564
5 1526 |825| 363 573 1584 | 843 372 6.09 1606 | 834 368 566
6 1522 1824 363 57 156 [842| 370 6.11 16 832 359 557
7 1517 | 824| 363 568 1552 | 841| 368 602 1595 1828|361 55
g 1514 | 824| 363 568 1548 | 841| 368 596
9 1515 | 823| 363 562 1522 1838 367 5]
10

11 1507 |821| 363 543
12 1504 | 82 362 535
13 1504 |8.18| 362 531
14 1501 | 8.18| 362 531
15 1497 | 817 | 362 532
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Table B-3. Continued

American Falls Subbasin Assessment and TMDL e May 2012

Dam Fenstermaker Point Little Hole Draw Point County Boundary Point
Depth | TemMp Cond | DO | Tub | Temp Cond | DO | Turb | Temp Cond | DO | Tub | Temp Cond | DO | Turb
Date (metersi | 1°C} | pH |(wSfern) | (mgf) | (NTUY [ (°C) | pH [(uSkem)| (mghy | (NTU) | (°C) | pH |{wSicm) | (mgf) | (NTU) | (C) | pH [(uSlem)| (mgh) | (NTU)
3-Jul-01 03 2166 |861[ 427 8.34 05 2261 | 866( 426 542 2 2428 | 869 409 9.01 126
1 2156 | 861 426 8.34 03 2255 |8B6| 476 842 28 2429 |868| 410 9 122
2 2122 | 86 426 829 03 2248 |865| 476 8.38 28 2429 |868| 409 8.96 131
3 2098 | 859 426 8.19 04 2243 |864| 426 821 23 241 |861] 417 8.13 17.3
4 2087 | 859 426 817 05 2239 |861| 427 801 39 2276 |8.15| 402 4.13 184
5 2024 |855( 427 789 0.2 2234 | 86 | 427 801 4.1 2258 |816| 399 425 146
6 1991 [854[ 436 788 14 2142 | 833 | 434 5.39 T2 2214 798| 415 287 12
7 1965 [856[ 436 8.04 1.3 2118 |8.14| 438 427 102
8 1931 [ 85 427 745 23
] 18.56 [846| 425 72 13
10 1844 [837| 426 6.39 038
1 1824 [838| 4326 632 03
12 1781 [ 83 427 563 03
13 1772 [823| 438 491 03
14 17.68 [824| 478 5.04 03
12-Jul-01 03 2314 |873| 4329 762 04 2261 |848| 423 557 155 | 2208 | 858 349 706 655
1 23 |&74| 429 763 04 2257 |847| 423 549 161 | 2206 | 85 | 356 6.93 68
2 2282 | 874 4329 759 04 2254 | 847 | 423 548 16.8 2205 | 845 352 69 64.2
3 2274 | 873 4329 7.56 07 2254 | 847 | 423 5.53 16.1
4 2268 |873| 4329 75 1 2254 |848| 423 555 156
5 2283 | 872 429 744 2 2253 |848| 423 558 16.5
& 226 [872] 429 742 15
7 2252 871 429 T4 3
8 2244 | 8.7 429 7.13 29
9 2232 | 868| 438 692 2
10 1987 [ 83 | 433 354 4
" 18.96 [8.13] 424 26 65
12 1848 [806[ 434 1.97 85
19-dul-01 03 2129 |869| 4329 7.01 2.1
1 2128 | 869 4329 7.03 1.2
2 213 [869] 479 6.96 13
2 213 [868] 428 69 16
4 2129 | 868| 429 69 3.1
5 2129 | 868 4329 6.88 1.5
6 2129 | 868 4329 6.96 6.1
7 2128 | 868| 429 6.58 13
3 2124 | 8865| 430 661 16
g 2105 | 86 [ 431 575 27
10 2072 |848| 432 485 44
11 2041 | 84 434 367 55
12 2001 | 817 436 237 6.7
25-dul-01 03 2117 | 882 426 786 23 2002 | 845| 433 6.2 479 | 2003 |861| 277 752 47.2
1 2114 | 882 426 783 35 2002 | 848| 433 6.16 498 | 2006 |861| 277 75 469
2 2109 | 88 426 783 44 2003 |348| 433 617 496 2004 | 86 377 749 48
3 2108 | 881 426 78 438 1998 | 847 | 433 6.09 523 1981 [ 856 385 74 536
4 2106 | 881 426 777 3.1 1993 |846| 433 5.92 533
5 2105 | 881 426 738 3 19.87 |842| 433 556 585
& 2098 | 879 437 74 33
7 2074 | 868| 429 5.84 75
g 20689 | 865| 4329 576 738
9 2067 | 864| 4329 571 8.7
10 2066 | 864 429 57 85
ikl 2085 | 864 430 567 39
2-Aug-01 03 2189 | 88 | 418 10.22 48 21 858 418 808 293 | 1818 |835] 268 7.16 53
1 2177 |886| 418 10.34 8 21 858 418 797 263 18.13 [835 366 714 65
2 2166 | 886 417 1014 74 2098 |856| 418 7.63 327 18.13 [835 366 714 80
3 2148 | 877 419 892 6 2068 |844| 419 6.45 401
4 2143 | 877 420 8.54 55 19.01 |815] 415 432 1770
5 2128 |876| 420 878 538
6 212 |876[ 418 879 79
7 2119 | 876| 4320 878 56
8 2116 | 875 420 871 8
] 209 (869 421 779 144
10 2087 | 889 421 778 155
8-Aug-01 03 2295 | 884 422 105 ] 2169 |855( 423 819 82 | 2232 [843| 430 758 8.7
1 2295 | 884 4322 10.48 1.1 217 |855| 423 8.19 79 2233 |842| 430 747 269
2 2295 | 884 4322 1047 58 217 |855| 423 8.17 7.3 2226 |838| 432 6.89 296
3 2293 | 883 422 10.33 3 21865 |855| 424 8.05 82 | 2145 | 807 | 442 291 48.1
4 2247 | 872 4323 878 T4 | 2157 |852] 424 781 78
5 2189 | 869 423 844 26 | 2148 [849| 425 723 94
6 2146 | 856| 436 643 27
7 2128 |855| 4376 6.21 34
8 2109 | 849| 437 546 55
] 2108 | 849 427 545 535
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Table B-3. Continued

Dam Fenstermaker Point Little Hole Draw Paint County Boundary Point
Depth | Temp Cond | DO | Tub | Temp Cond | DO | Tup | Temp Cond | DO | Tub | Temp Cond | DO | Tub
Date meters) | (°C) pH | (wSicm) | (mgdl) | (NTU) °C) pH [{uSicmy | (mgl) | (NTU) °C) pH [(uSicm) | (mgf) | (NTU) °C) pH | (uSicm) | (mgdl) | (NTU)
4-Jun-02 03 174 |872) 461 9.8 0 1794 [881] 480 104 1] 18.19 | 843 | 462 737 0 1885 | 67| 448 963 0
1 1715 | 873 461 981 0 1655 [882] 480 1064 0 17.83 842 461 7.24 0 1841 | 867 449 9.7 0.2
2 1625 | 874 461 1001 0 1681 [883] 459 10.83 0 1749 841 461 7.26 0 1823 | 884 452 948 0.1
3 1525 |878] 460 1022 0 15565 [883] 459 10.82 1] 17.37 1841 460 7.36 0 1817 | 883 453 9.3 0
4 1523 |878| 460 1035 0 1541 [882] 459 1076 1] 17.28 | 841 460 7.36 0 1812 | 884 451 923 04
5 1521 |878] 460 1035 0 1534 [881] 459 10.57 1] 17.26 | 84 460 7.33 0 1811 | 863 451 a1 0.6
6 152 [878| 460 1022 0 1528 [878] 460 10.25 a 1717 | 84 460 7.29 0 1808 | 861 451 9.2 09
7 1482 | 878| 460 1028 0 1503 [871] 461 952 a 17.15 |838| 460 73 0
8 1488 |876| 461 997 0 1488 [867| 461 592 a 17.14 | 838| 460 73 0
9 1484 | 874| 461 9.69 0 1476 | 867 462 5.99 0 17.04 | 84 | 460 733 0
10 1475 |872| 462 942 0 1452 | 864 463 8.73 0
11 1468 | 874| 461 9.711 0 145 [862| 483 563 0
12 1458 |874| 462 9.68 0 1431 | 86 | 464 565 0
12 1441 | 873 462 9.51 0 1255 [852] 466 749 Q
14 1438 | 873 463 949 0
15 1437 | 872 463 944 0
16 1427 | 569 464 9.18 05
20-Jun-02 03 17.26 | 863 462 9.19 0 17.82 | 885 457 1124 0 183 | 895 437 114 0
1 1726 | 863 462 9.19 0 17.82 |885| 457 121 0 183 | 895| 437 11.39 0
2 17.25 | 563 462 9.17 0 176 | 884 457 1119 0 1829 | §95| 437 11.36 0
3 1724 1863 462 917 0 17.83 |884| 457 12 0 1829 1 8895| 438 11.29 0
4 1725 863 462 9.18 0 1778 1882 457 " 0 1822 1893 44 11.23 0
5 1724 1863 462 9.15 0 1769 | 88 458 1085 0 1817 | 882] 443 11.07 0
6 1724 | 862] 462 9.14 0 1754 | 876| 458 1041 0 1805 | 888| 447 10.87 0
7 1723 | 862] 462 9.1 0 17.18 | 868| 458 9.76 0 1761 | 884| 454 10.65 04
8 1723 | 862] 462 9.1 0 17.13 |866| 458 9.54 0
9 1723 | 861] 462 9.1 0
10 1721 | 861 462 9.02 0
11 1717 | 86 | 462 9 0
12 17.09 | 857 | 462 8.82 0
13 17.04 | 855| 462 8.68 0
14 16.69 | 849| 464 8.12 0
15 1662 | 848 464 3.01 0
2-Jul-0z 03 19.29 | 846 471 569 0 2211 | 887 | 485 875 Q 20.54 1885 491 8.21 0 2113 | 8685 | 472 7.34 106
1 1838 | 85 470 592 0 2102 | 89 464 895 Q 20.56 |8.84| 491 82 0 2113 |866| 473 7.3 113
2 1836 | 849 470 6 0 2077 |894| 483 9.18 0 20.56 |8.84| 491 8.19 0 2112 |867| 472 729 1.7
3 1811 848 470 578 0 2055 |891| 484 8.84 0 2054 1884 491 8.16 0 2113 |868| 473 7.3 112
4 176 838 471 462 0 204 [892] 484 892 0 2054 1888 | 451 8.15 0 2111 | 869 471 729 132
S 175 [829) 473 352 0 2021 | 886 | 485 8.02 1] 20.53 883 451 8.14 0 2107 |875| 467 74 126
] 1742 1825 473 3.1 0 2011 |885| 485 799 0 2049 881 450 g 01 2104 | 877 | 465 74 18
7 1733 821 473 232 0 2005 | 887 | 484 826 0 2047 | 88 450 8.09 0
8 1728 817 474 207 0 2002 | 887 | 465 827 1] 2047 | 87 450 8.1 0
9 1711 | 819] 474 20 0 1898 [886] 465 814 1]
10 1711 | 819] 474 202 0 1896 [885] 465 808 1]
11 1711 1 82 475 1.89 0 1887 [885] 465 8.06 0.1
12 1708 |822] 475 1.83 0
13 1708 |823| 475 1.81 0
15 Jul 07! 03 243 |878| 357 846 0 2354 | 873 359 8.25 0 2367 |852| 362 6.59 29 | 2399 |829| 317 6.94 7
1 2407 | 878 357 848 32 2353 (873 359 5.22 0 2362 1852 362 6.58 13 [2399 1829 317 6.92 74
2 2367 |872| 358 7.73 15 235 |872] 359 5.16 0 2359 1851 362 6.59 0 2401 | 83 | 317 6.9 83
3 2356 |865| 360 6.87 0 2344 | 87 | 3280 7.99 0 2352 1851 362 6.67 16 [2401 [831] 317 6.9 83
4 22.04 | 85 362 54 0 2343 |869| 360 787 Q 235 | 85 362 6.69 15 2396 |832| 318 6.84 8.5
5] 2234 |839| 364 4.2 0 234 [868] 360 771 Q 2348 |849| 362 6.76 1
6 2161 |826| 369 3.07 0 2335 |866| 360 745 Q
7 2158 |826| 365 3.1 0 2320 |865| 261 728 0
g 2149 |824| 366 293 0 2309 | 86 3681 702 0
9 2115 |816| 366 2.3 0 2256 | 841 364 501 0
10 2095 | 813 | 366 2 0
11 2083 811 367 175 0
31-Juk02 03 22 876| 457 945 146
1 2202 |874| 457 927 5
2 2202 |873| 457 9.13 3
3 2202 |873| 457 928 43
4 2202 |874| 457 916 5
5 22 871| 457 9.05 4
6 2195 | 86 457 835 3
7 2154 | 844 462 6.16 0
3 214 |844| 461 6.02 1
9 2137 1843 481 5.98 19
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American Falls Subbasin Assessment and TMDL e May 2012

Darmn Fenstermaker Point Little Hole Draw Point County Boundary Point
Depth | Termp Cond | DO | Tub | Temp Cond | DO | Tup | Temp Cond | DO | Tub | Temp Cond | DO | Tub
Date meters) | °C) pH [(uSfem) | (mgf) | (NTU) ) pH | (wSicm) | (mgl) | (NTU} °C) pH [(uSfem) | (mgd) | (NTU) °Cy pH [wSfem)| (mgl) | (NTU)
28-May-03 03 16.86 | 8.71| 452 9.8 1669 [8.39] 458 797 1836 | 872 423 10.82
1 16.83 | 871] 452 9.81 1668 [839] 458 796 1835 |872| 423 108
2 16.83 1871 452 88 1668 [838] 458 7.86 1933 |872| 424 1076
3 16.81 | 8.71] 452 938 1664 [8.39] 458 794 1818 | 87 426 1081
4 18.77 | 871 482 9.81 1658 [8.39] 458 792 1883 |867| 432 1048
5 167 |871] 452 982 1651 [839] 458 786 1787 |866| 428 1038
6 16.65 1871 452 9.84 16.1 [836] 458 Tr 1682 | 849 445 945
7 18.57 | 872 | 452 9.86 1528 [8.368] 458 752 1592 1833 450 835
g 14.52 | 871 451 10.22 1452 [832] 459 7 15862 1828 451 8.24
9 13.77 | 868 451 10.16 1439 [829] 459 671
10 12.75 | 867 | 450 9.6 1366 [7.84 | 471 4.11
11 1181 | 856 | 452 8.96
12 11.81 | 857 451 9.02
13 118 |856| 452 893
14 11.67 | 854 | 452 871
15 1156 | 851 452 841
18 1147 | 847 | 452 8.28
9-Jun-032 03 17.74 | 85 460 812 17.96 [848| 452 715 16824 | 867 387 8.02
1 17.74 | 848 | 459 812 1796 [847| 452 718 1828 |867| 387 8.02
2 1773 | 85 480 8.12 1785 [848| 452 721 1827 | 8.67 387 8.04
3 17.72 | 85 458 3.08 17.85 [847| 452 729 1828 |868| 387 3.03
4 17.69 | 85 460 8.08 1772 [848| 4584 709 1828 |868| 387 8.01
5 17.54 | 848 | 460 812 1752 [846| 455 6.87 1827 |866| 384 7.96
6 1711 | 847 | 480 7.98 1718 [843| 459 6.78 1826 | 8.68 383 796
7 16.96 | 847 | 460 3.04 1662 [8.38] 462 653 1823 |869| 383 7.89
g 16.87 | 846 | 460 797 1656 [839] 462 643
9 16.82 | 847 | 460 805
10 16.78 | 847 | 460 8.1
11 16.78 | 848 | 460 815
12 16.64 | 846 | 460 781
13 16.58 | 844 | 461 768
14 16.58 | 844 | 460 774
15 18.55 | 844 | 460 773
26-Jun-02 03 18.52 | 852 | 464 781 0 1823 1845 484 733 Q 1814 [844| 462 743 07 1602 |846| 356 93 18
1 1847 | 852 | 464 781 0 16823 |845| 465 7.34 1] 1807 [843| 462 731 09 1601 |845| 356 94 21
2 18.27 1851 463 776 0 182 |845| 464 7.13 Q 1778 [842| 462 7.25 06 16.01 | 848 358 9.56 232
3 18.22 | 85 464 767 0 1816 |844| 464 73 Q 1777 [842] 462 718 05 1575 1862 374 10.25 64
4 182 | 85 464 755 0 1814 | 844 484 7.18 Q 1773 [ 84 461 6.99 07 1486 |852| 382 9.85 7
5 1817 | 849 | 464 744 0 1608 | 841 464 69 1] 176 [835] 461 657 13 1462 |854| 388 958 7
6 18.15 | 848 | 464 741 0 1805 |82349| 464 6.82 a 17.58 [8.33] 462 6.31 14
T 18.12 | 847 | 484 7.35 02 1802 |839] 465 676 0.1 1748 [812] 456 428 88
g 18.06 | 846 | 464 723 0 1798 |8.38| 465 6.67 Q
9 18 844 | 464 7.08 0 1796 | 837 466 6.62 04
10 17.94 | 843 | 464 6.89 03 1783 | 837 466 6.61 1
11 1782 | 841 485 6.85 05
12 179 | 84 465 668 1
13 17.87 | 838 | 465 666 07
11-Jul-03 03 2187 | 869| 456 04 20 843 348 9.1
1 2187 | 869| 456 11 2001 | 842 348 9.8
15 2003 842 348 97
2 2186 | 869| 456 03
3 2183 | 868| 456 14
4 218 |866| 456 08
S 2178 | 866| 456 05
6 2172 | 862| 457 08
7 216 |859| 457 27
8 2156 | 858| 457 33
9 213 | 857 457 07
10 21 854| 457 0
23-Jul-03 03 2478 1 871| 440 886 24 2472 |884| 436 10.37 121 2461 |848| 435 74 6.7
1 2477 1871 440 8.64 19 2471 |884| 436 10.33 6.1 246 |848| 435 7.36 8.1
2 2466 | 87 440 869 47 2468 | 883 436 10.2 69 2461 [ 848| 435 737 78
3 23.83 | 863| 438 8.18 24 2459 | 878 437 954 158 246 |845| 421 7.29 7
4 2356 | 851| 437 7.28 18 2446 | 869 437 §.16 75
5 2337 |836| 438 5.85 08 2411 | 861 431 76 08
6 2324 | 83 421 557 07 2394 1852] 428 6.66 6
7 23.08 | 82 420 472 07 2374 1838 428 527 9
8 2276 | 803| 423 337 1
9 2248 |787| 430 267 1
5-Aug-03 0.3 2322 1848| 403 753 10 2394 1848 384 729 17 2116 1842 247 8.58 30
1 232 |848| 402 744 11 2295 |847| 384 729 14 2116 | 841 247 858 30.2
2 2321 | 848| 403 749 131 2294 |846| 384 741 14.2 2116 |838| 347 864 31
3 2321 | 847| 403 T4 8.7 2296 |846| 384 747 1086
4 2321 1847 | 403 a1 142 2396 | 844 384 791 28
5 232 | 847 402 743 71
5] 2317 | 846| 403 7.39 59
7 232 [845]| 402 752 6.5

turbidity had not been calibrated recently and conductivity was only calibrated with 447 uSicm instead of 1000 US/cm resulting in conductivity levels below what was normally observed
“recalibrated barometric pressure, difference was approximately 5 mm {sonde was reading about 5 mm high)
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Table B-4. DEQ Secchi disk data, May 2001 to August 2003.

Depth (m)
Elevation| Storage County
at forebay| capacity | Percent Fenstermaker | Little Hole | Boundary

Date (ft) (acre-feet)|  full Dam Paint Draw Point Pt
11 May 01 43516 1508449 90.3% 1.1 1.1 1.1
23-May-01 43484 1335724 799% 35 4] 6.5
B-Jun-01 43443 11128509 BT 5% 38 19
20-Jun-01 43405 | 958014 | 57.3% 6.5 34 1.1
3-Jul-01 43354 | 749628 | 449% 5.1 29 05
12-Jul-01 43321 | B33000 | 379% 525 095 0.3
19-Jul-01 43301 | 5BE095 | 339% 39
25-Jul-01 432785 | 495087 | 296% 23 04 04
2-Aug-01 43240 | 389744 | 233% 272 05 05
8-Aug-01 43210 | 312849 | 187% 24 17 0.9
4-Jun-02 43441 1120335 B70% 21 225 5.3 1.95
20-Jun-02 43399 | 932542 | 558% 45 55 19
2-Jul-02 43356 | 757527 | 453% 5.2 4 4 0.3
15-Jul-02 43294 | 545684 | 327% 23 19 1.5 06
31-Jul-02 43237 | 380378 | 228% 16
28-May-03 43435 |1093096| B54% 45 75 35 *
9-Jun-03 43399 | 932141 558% 5 6.5 35
26-Jun-03 43336 | 6B5208 | 41.0% B 4] 4 16
11-Jul-03 43269 | 469218 | 281% 31 0.3
23-Jul-03 43221 | 341203 | 204% 3 175 1.25
5-Aug-03 43180 | 246330 | 147% 2 0.8 05

Thased on full storage capacity of 1,671 300 acre-feet at 4,354 5 ft elevation (from Bureau of
Reclamation website a)

2estimate
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Table B-5. Results of phytoplankton sampling by DEQ in American Falls Reservoir in 2001. The following columns, common to all samples,
were left out of the table. Calculation type = phytoplankton-grab, replicate = 1, fraction = none, biovolume = no, taxa level = species,
organism = algae.

Custorner Relative algal
Sample Texa requested Relative Algal cell cell

Site date identification Division Class Order Family Genus Species Variety Morph Coloniality units Concentration |cancentration | concentration | concentration
Dam 6/6/2001 3069 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cellsiml 18.0687 0.04837584 19.0697 0.04797571
Dam 6/6/2001 3015 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Cryptomonas erosa Cell-Motile Cells/ml 65757 001668118 65757 00165432
Dam 6/6/2001 2071 Chlorophyta Chlorophyceas Chlorococcales Characiaceas Characium limneticum Cell-Monmotile Cellsiml 0.6576 0.00166819 06576 0.0016544
Dam 6/6/2001 2462 Chlorophyta Chlorophyceas Chlorococcales Oocystacea Quadrigula lacustris Colonial-Nonmotile | Cells/ml 1.3151 000333613 29454 0.00992587
Dam 6/6/2001 1115 Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella minuta Cell-Monmotile Cellsiml 0.6576 0.00166819 06576 0.0016544
Dam 6/6/2001 101930 Chlorophyta Chlorophyceas Ulotrichles Ulctrichacease Geminella interrupta Filament Cells/ml 06576 000166819 1.3151 0.00330854
Dam 6/6/2001 1214 Bacillariophyta Bacillariophyceae Naviculales Maviculaceae MNavicula cryptocephala Cell-Motile Cellsiml 0.6576 0.00166819 06576 0.0016544
Dam 6/6/2001 3043 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Rhodomonar minuta nannoplanctica Cell-Motile Cells/ml 43 4057 011011119 43 4057 0.10920041
Dam 6/6/2001 2683 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae 2-9.8 um spherical Cell-Monmotile Cellsiml 17.3623 0.04404453 17.2623 0.04368021
Dam 6/6/2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia judayi Cell-Nonmotile Cells/ml 234.3908 059460049 2343908 058968227
Dam 6/6/2001 4285 Cyanophyta Cyanophyceas Chroococcales Chroococcaceae =1 um spherical Cell-Monmotile Cellsiml 17.3623 0.04404453 17.3623 0.04368021
Dam 6/6/2001 7140 Miscellaneous Micre Cell-Motile Cells/ml 26.0424 0.06606666 260434 0.0655202
Dam 6/6/2001 2492 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsiml 17.3623 0.04404453 17.2623 0.04368021
Dam 6/6/2001 1220 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceas MNitzschia Cell-Motile Cells/ml 36311 002202214 886811 0.02183998
Dam 6/20/2001 3069 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cellsiml 204579 0.00826171 204579 0.00805262
Dam 6/20/2001 3043 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Rhodomonar minuta nannoplanctica Cell-Motile Cells/ml 350.7085 014162918 350.7065% 0.13804481
Dam 6/20/2001 6034 Pyrrhophyta Dinophycease Gymnodinales Gymnodiniaceae Gymnodinium sp.3 Cell-Motile Cellsiml 14613 0.00059013 1.4613 0.0005752
Dam 6/20/2001 2080 Chlorophyta Chlorophyceas Volvocales Chlamydormor ar Chlamydomonas Cell-Motile Cells/ml 14613 000059013 14613 00005752
Dam 6/20/2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia Judayi Cell-Monmotile Cellsiml 701413 0.02832584 70.1413 0.02760886
Dam 6/20/2001 2085 Chlorophyta Chlorophyceas Volvocales Chlamydormor ar Chlamydomonas platystigma Cell-Motile Cells/ml 149.0503 006019242 148 0503 0.058663906
Dam 6/20/2001 1328 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra cyclopum Cell-Monmotile Cellsiml 10.2289 0.00413084 10.2289 0.004026323
Dam 6/20/2001 2492 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Nonmotile Cells/ml 11.6902 000472097 11.6902 0.00460149
Dam 6/20/2001 3065 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas gracilis Cell-Motile Cellsiml 218182 0.00885184 218192 0.00862782
Dam 6/20/2001 2082 Chlorophyta Chlorophyceas Volvocales Chlamydormor ar Chlamydomonas globosa Cell-Motile Cells/ml 29226 000118026 29226 0.00115039
Dam 6/20/2001 3015 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-Motile Cellsiml 4.3838 0.00177035 4.3838 0.00172555
Dam 6/20/2001 2462 Chlorophyta Chlorophyceas Chlorococcales Oocystacea Quadrigula lacustris Colonial-Nonmotile | Cells/ml 29226 000118026 29226 0.00115039
Dam 6/20/2001 2641 Chlorophyta Chlorophyceas Tetrasporales Palmellopsidaceae Sphaerocystis schroeteri Colonial-Nonmotile | Cellsiml 2.9226 0.00118026 23.3804 0.00820287
Dam 6/20/2001 2590 Chlorophyta Chlorophyceas Ulotrichles Ulctrichacease Ulothrix Filament Cells/ml 14613 000059013 2323804 0.00920297
Dam 6/20/2001 10220 Cyanophyta Cyanophyceas MNostocales MNostocaceas Anabasna augstumalis ComplexcFilament | Cellsiml 14613 0.00059013 23.3804 0.00820287
Dam 6/20/2001 4285 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas =1 um spherical Cell-Nonmotile Cells/ml 17188658 | 069414612 | 17188658 | 067657858
Dam 6/20/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus panrus 1 Cell-Monmotile Cellsiml 52.0868 0.02103471 52.0868 0.02050236
Dam 6/20/2001 2683 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae 2-9.9 um spherical Cell-Nonmotile Cells/ml 52.0868 002103471 520868 0.02050236
Dam Ti3r2001 2085 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Chlamydomonas platystigma Cell-Motile Cellsiml 304766 0.02888139 304766 0.01988188
Dam 7/3r2001 1328 Bacillariophyta Fragilaricphyceae Fragilariales Fragilariaceae Synedra cyclopum Cell-Nonmotile Cells/ml 84073 000796724 84073 0.00548466
Dam Ti3r2001 2492 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsiml 2.1018 0.00199179 21018 0.00137115
Dam 7/3r2001 10220 Cyanophyta Cyanophyceas MNostocales MNostocaceas Anabaena augstumalis Complex-Filament | Cellsiml 1.0509 0.00099589 42 0367 0.02742242
Dam Ti3r2001 3015 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-Motile Cellsiml 241711 0.02290593 241711 0.01576847
Dam 7/3r2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia judayi Cell-Nonmotile Cells/ml 357312 002336095 357312 0.02330891
Dam Ti3r2001 3069 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cellsiml 22.0683 0.02091414 22.0693 0.01439732
Dam 7/3r2001 1127 Chrysophyta Chrysophyceae Ochromenadales Dinobryaceae Dinobryon divergens Colonial-Motile Cells/ml 1.0509 0.00099589 1.0509 0.00068557
Dam Ti3r2001 4269 Cyanophyta Cyanophyceas Chroococcales Chroococcaceae Microcystis wesenbergii Colonial-Nonmotile | Cellsiml 1.0509 0.00099589 4203674 0.27423448
Dam 7/3r2001 3065 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Cryptomonas gracilis Cell-Motile Cells/ml 6.3055 000597546 63055 0.00411251
Dam Ti3r2001 3101 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Motile Cellsiml 1.0509 0.00099589 1.0508 0.00068557
Dam 7/3r2001 2363 Chlorophyta Chlorophyceas Chlorococcales Oocystacea Qocystis parva Colonial-Nonmotile | Cells/ml 1.0509 0.00099589 21018 0.00137115
Dam Ti3r2001 2082 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cellsiml 2.1018 0.00199179 21018 0.00137115
Dam 7/3r2001 3011 Chlorophyta Chlorophyceas Chlorococcales Actinodiscacea: Deasonia Gigantica Cell-Nonmotile Cells/ml 1.0509 0.00099589 1.0509 0.00068557
Dam Ti3r2001 1434 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceae Aulacoseira italica Filament Cellsiml 7.3564 0.00697135 18.2911 0.01199778
Dam 7/3r2001 1315 Bacillariophyta Fragilaricphyceae Fragilariales Fragilariaceae Synedra ulna Cell-Nonmotile Cells/ml 3.1528 000298778 21528 0.00205679
Dam Ti3r2001 1021 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Asterionella formosa Colonial-Nonmotile | Cellsiml 1.0509 0.00099589 31538 0.00205673
Dam 7/3r2001 2369 Chlorophyta Chlorophyceas Chlorococcales Oocystacea Qocystis lacustris Colonial-Nonmotile | Cells/ml 1.0509 0.00099589 42027 0.00274236
Dam Ti3r2001 3043 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Motile Cellsiml 338.3571 022159441 338.3571 0.22138581
Dam 7/3r2001 2683 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae 2-9.9 um spherical Cell-Nonmotile Cells/ml 3676368 024839389 367.6268 02298347
Dam Ti3r2001 1731 Chrysophyta Chrysophyceae QOchromonadales Ochromonadaceae Erkenia subaequiciliata Cell-Motile Cellsiml 197.9583 018759673 197 9583 0.12814177
Dam 7242001 3015 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Cryptomonas erosa Cell-Motile Cells/ml 18 9165 002300526 189165 0.014507
Dam 7242001 6034 Pyrrhophyta Dinophycease Gymnodinales Gymnodiniaceae Gymnodinium sp.3 Cell-Motile Cellsiml 04204 0.00051127 04204 0.0003224
Dam 7242001 3065 Cryptophyta Cryptophyceas Cryptornonadales Cryptomor ar Cryptomonas gracilis Cell-Motile Cells/ml 9.0079 001095494 90079 0.006908132
Dam 7242001 3069 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cellsiml 9.0073 0.01095494 8.0078 0.00630813
Dam 7242001 2462 Chlorophyta Chlorophyceas Chlorococcales Oocystacea Quadrigula lacustris Colonial-Nonmotile | Cells/ml 0.2102 000025563 0.8407 0.00064473
Dam 7242001 4041 Cyanophyta Cyanophyceas MNostocales MNostocaceas Aphanizomenon flos-aquae Multi-Filarment Cellsiml 5.0444 0.00613474 96.6549 0.07412431
Dam 7242001 1434 Bacillariophyta | Coscinodiscophyceae L ales ula riaceae L a italica Filament Cells/ml 1050892 001278074 124 7803 0.10338254
Dam 7242001 9397 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria capucina vaucheriae Lateral-Filament Cellsiml 04204 0.00051127 0.8407 0.00064473
Dam 7242001 2381 Chlorophyta Chlorophyceas Chlorococcales Hydrodictyacea: Pediastrum Colonial-Nonmotile | Cells/ml 2.7324 0.003323 91.0795 0.06984855
Dam 7242001 10220 Cyanophyta Cyanophyceas MNostocales MNostocaceas Anabasna augstumalis ComplexcFilament | Cellsiml 2.9426 0.00357864 59.17384 0.04538371
Dam 7242001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia judayi Cell-Nonmotile Cells/ml 509026 0.0619062 509036 0.03903779
Dam 7242001 2492 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsiml 0.8407 0.00102242 0.8407 0.00064473
Dam 7242001 8332 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Tetraedron muticurm Cell-Nonmotile Cells/ml 1.0509 000127805 1.0509 0.00080592
Dam 7242001 9818 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus medius Cell-Monmotile Cellsiml 04204 0.00051127 04204 0.0003224
Dam 7242001 1328 Bacillariophyta Fragilaricphyceae Fragilariales Fragilariaceae Synedra cyclopum Cell-Nonmotile Cells/ml 04204 000051127 04204 00002224
Dam 7242001 9637 Bacillariophyta Bacillariophyceae Naviculales Maviculaceae MNavicula wiridula germainii Cell-Motile Cellsiml 0.2102 0.00025563 0.2102 0.0001612
Dam 7242001 4011 Cyanophyta Cyanophyceas MNostocales MNostocaceas Anabaena circinalis Complex-Filament | Cellsiml 14713 000176932 591457 0.04535863
Dam 7242001 2369 Chlorophyta Chlorophyceas Chlorococcales Qocystaceae QOocystis lacustris Colonial-Nonmotile | Cellsiml 0.2102 0.00025563 0.2102 0.0001612
Dam 7242001 1152 Bacillariophyta Fragilaricphyceae Fragilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament Cells/ml 2.1018 0.0025561 99837 0.00765646
Dam 7242001 1220 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae MNitzschia Cell-Motile Cellsiml 0.2102 0.00025563 0.2102 0.0001612
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Dam TiM12/2001 1271 Bacillariophyta Bacillariophyceas Cymbellales Rhoicospheniaceae Rhoicosphenia curvata Cell-MNonmotile Cellsfml 0.2102 0.00025562 02102 0.0001612
Dam 71212001 1021 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceas Asterionella formosa Colonial-Nonrmotile | Cellsfrml 04204 0.00051127 06306 0.0004836
Dam 71212001 9045 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceas Fragilaria construens Lateral-Filament Cellsfml 04204 0.00051127 29224 0.00300384
Dam 71212001 3042 Cryptophyta Cryptophyceas Cryptormonadales Cryptomor & Rhodomonas minuta nannoplanctica Cel-Moatile Cellsfml 3308731 040239058 2308721 0.25374543
Dam Ti12/2001 2861 Chicrophyta Prasinophyceae Prasinocladales Pedinomonadaceae Monomastix astigmata Cell-Motile Cellsml 76.3553 0.09285933 76,2553 0.05855661
Dam Ti12/2001 7140 Miscellanecus Microflagellate Cell-Motile Cellsml 16.9579 0.02083547 16.9679 0.01301262
Dam Ti12/2001 2682 Chiorophyta Chlorophyceas Chlorococcales Chlorococcaceag 2-9.9 um spherical Cell-Monmotile Cells/ml 76.3553 0.09285933 76,2553 0.05855661
Dam Ti12/2001 42321 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Synechococcus elongatus Cell-Monmotile Cellsfml 1781625 0.21667193 1781635 0.1366322
Dam Ti12/2001 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 um spherical Cell-Monmotile Cellsfml 16.9679 0.02063547 16 9679 001301262
Dam Ti12/2001 4264 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis aeruginosa Colonial-Monmotile | Cellsfml 8] 1] 50.8036 0.02903779
Dam Ti12/200 2082 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cellsfm 34839 0.0103176: 84838 0.00650627
Dam Ti19/200 3065 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceas Cryptomonas gracilis Cell-Motile Cells/ml 117703 0.0206098! 11.7703 0.00740548
Dam Ti19/200 4041 Cyanophyta Cyanophyceas Mostocales Nostocaceae Aphanizomenon flos-aquae hulti-Filament Cells/ml 424571 0.0743430: 746.2134 046949238
Dam 7191200 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum Colonial-Monmotile | Cellsfm 3.3629 0.0058884: 146.7082 0.09230387
Darm Ti19/200 3015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-Motile Cellsfm 10.0888 0.0176656: 10.0888 0.00634753
Darm 7i19/200 2641 Chlorophyta Chlorophyceae Tetrasporales Palmellopsidaceae Sphaerocystis schroeteri Colonial-Nonmotile | Cellsfm 0.8407 0.00147208 67259 0.00423171
Dam 7iM9/200 1293 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephanodiscaceae Stephanodiscus niagarae Cell-MNonmotile Cells/m 1.2611 0.00220821 1.2611 0.00079344
Dam 7i19/2001 1424 Bacillariophyta | Coscinodiscophyceas ulacoseirales ulacoseriaceas ulacoseira italica Filament Cellsfml 1.2611 0.00220821 54647 0.00343821
Dam Ti19/2001 1215 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceas Synedra ulna Cell-MNonmotile Cellsfml 04204 0.00073612 04204 0.0002645
Dam Ti19/2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcacea: Schroederia judayi Cell-MNonmotile Cellsfml 1.2611 0.00220821 1.2611 0.00079344
Dam 7i19/2001 2088 Chlorophyta Chlorophyceas Volvocales Chlamydomaor a Chlamydomonas platystigma Cell-Matile Cellsml 0.8407 0.00147208 08407 0.000523894
Dam Ti19/2001 4172 Cyanophyta Cyanophyceas Oscillatoriales Qscillatoriaceas Qscillatoria limnetica Filament Cellsml 04204 0.00073613 53501 0.0033861
Dam Ti19/2001 3069 Cryptophyta Cryptophyceas Cryptomonadal Cryptomor ag Cryptomona rostratiformis Cell-Motile Cellsml 1.6815 0.00294433 1.6815 0.00105794
Dam Ti19/2001 3011 Chlorophyta Chlorophyceas Chlorococcales Actinodiscaceae Deasonia Gigantica Cell-Monmotile Cellsfml 0.8407 0.00147208 0.8407 0.00052394
Dam Ti19/2001 2082 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cellsfml 04204 0.00073613 04204 0.0002645
Dam Ti18/2001 6021 Pyrrhophyta Dinophyceae Peridinales Glenodiniaceae Glenodinium quadridens Cell-Motile Cellsfml 04204 0.00073613 04204 0.0002645
Dam Ti18/200 2482 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsfm 04204 0.00073613 04204 0.0002645
Dam Ti19/200 1152 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceas Fragilaria crotonensis Lateral-Filament | Cells/ml 1.2611 0.00220821 26.0628 0.01639784
Dam Ti19/200 4261 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas Microcystis aeruginosa Colonial-Monmotile | Cellsfm a 8] 131.386 0.08266365
Darm 7191200 7140 Miscellaneous Microflagellate Cell-Motile Cellsfml 101.8071 0.17826589 101.8071 0.0640536
Dam Ti18/200 3043 Cryptophyta Cryptophyceae Cryptornonadales | Cryptormonadaceas Rhodomonas minuta nannoplanctica Cell-Motile Cellsim 186 6464 03268209 1866464 | 011743164
Dam Ti18/200 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9 um spherical| Cell-Nonmotile Cellsim 84.8393 0.148555 54 8393 0.05337804
Dam 7i19/200 1446 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus 1 Cell-MNonmotile Cellsfim 16.9579 0.02971107 169679 0.01067563
Dam 7iM9/200 1288 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-MNonmotile Cells/m B7.8714 0.11884393 B67.8714 0.0427024
Dam Ti19/2001 1721 Chrysophyta Chrysophyceas Ochromonadales Qchromor =1 Erkenia subaequiciliata Cel-Moatile Cellsfml 339357 0.05942196 339357 0.0213512
Dam Ti25/2001 4041 Cyanophyta Cyanophyceas MNostocales Nostocaceae Aphanizomenon flos-aquae Multi-Filament Cellsfml 654 5721 057933922 | 222306 7606 | 095490469
Dam Ti25/2001 3065 Cryptophyta Cryptophyceas Cryptomonadal Cryptomor a Cryptomona gracilis Cell-Matile Cellsml 10.0087 0.00885836 10.0087 0.00041007
Dam Ti25/2001 3015 Cryptophyta Cryptophyceas Cryptomonadal Cryptomor ag Cryptomona erosa Cell-Motile Cellsml 38.0332 0.03365188 38,0332 0.00155826
Dam Ti25/2001 1424 Bacillariophyta | Coscinodiscophyceas | Aulacoseirales Aulacoseriaceae Aulacoseira italica Filament Cellsml 2.0017 Q.00177164 3.0079 0.00036906
Dam Ti25/2001 4261 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis aeruginosa Colonial-Monmotile | Cellsfml 8] 1] 397.3128 0.0162734
Dam Ti25/2001 2492 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsfml 2.0017 0.00177164 20017 0.00008201
Dam Ti25/2001 2641 Chlorophyta Chlorophyceas Tetrasporales Pamellopsidaceae Sphaerocystis schroeteri Colonial-Monmotile | Cellsfml 2.0017 0.00177164 16.014 0.00065611
Dam Ti25/200 6033 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceae Gymnodinium sp. 2 Cell-Motile Cellsfm 2.0017 0.00177164 20017 0.00008201
Dam Ti25/200 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum Colonial-Nonmotile | Cellsfm 2.0017 0.00177164 120105 0.00492084
Dam Ti25/200 1296 Bacillariophyta [ Coscinodiscophyceae | Thalassicsirales Stephanodiscaceae Stephanodiscus hantzschii Cell-Monmotile Cells/ml 4.0035 0.00354336 4.0035 0.00016403
Darm Ti25/200 2481 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia Judayi Cell-Monmotile Cellsfml 4.0035 0.00354336 4.0035 0.00016403
Darm 7251200 1152 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament Cellsfm 20017 0.00177164 40.035 0.00164028
Dam Ti25{200 3043 Cryptophyta Cryptophyceae Cryptornonadales | Cryptomonadaceas Rhodomonas minuta nannoplanctica Cell-Motile Cellsim 1527107 0.13515898 | 1527107 | 0.00625673
Dam 7i25/200 1298 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus Cell-MNonmotile Cellsfim B7.8714 0.06007064 67 8714 0.00278077
Dam 7i25/200 2085 Chlorophyta Chlorophyceas Yolvocales Chlamydomonadaceas | Chlamydomonas platystigma Cel-Motile Cellsfim 16.96579 00150177 16.9679 0.00069519
Darm 712512001 2683 Chiorophyta Chlorophyceas Chlorococcales Chlorococcaceas 2-9.9 um spherical|  Cell-Monrmotile Cellsiml 33.9357 0.03003522 33 8357 0.00139038
Dam Ti25/2001 1000049 Chlorophyta Chlorophyceas Bryopsidales Dichotomosiphonaceae | Dichotomococcus curvatus Colonial-Nonrmotile | Cellsfml 16.9679 00150177 67 8714 0.00278077
Dam Ti25/2001 4285 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas =1 urm spherical Cell-MNonmotile Cellsfml 118775 0.10512366 118775 0.00486635
Dam 8242001 4261 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas Microcystis aeruginosa Colonial-Nonmotile | Cellsfml Q 0 250.3217 0.00149338
Dam 8242001 4041 Cyanophyta Cyanophyceas MNostocales Nostocaceae Aphanizomenon flos-aquae MMulti-Filament Cellsml 4483.9192 | 0.69247014 | 164029.698 | 098191189
Dam 8242001 3015 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceas Cryptomonas erosa Cell-Motile Cellsfml 56.049 0.00865588 56.049 0.0003355
Dam 8242001 2082 Chlorophyta Chlorophyceas Volvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cellsfml 28.0245 0.00432794 280245 0.00016775
Dam 8242001 2363 Chlorophyta Chlorophyceas Chlorococcales Oocystaceae Oocystis parva Colonial-Monmotile | Cellsfml 18.683 0.00288529 112.098 0.00067 1
Dam 24200 601 Pyrrhophyta Dinophyceae Gonyaulacales Certiaceae Ceratium hirundinella Cell-Motile Cellsfm 9.3415 0.00144265 83415 0.00005592
Dam /2/200 810 Chlorophyta Chlorophyceae Yolvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Motile Cells/ml 28.0245 0.00432784 28.0245 0.00016775
Dam #2¢200 306 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceas Cryptomonas rostratiformis Cell-Motile Cells/ml 9.3415 0.00144265 §.3415 0.00005592
Dam #2¢200 436 Cyanophyta Cyanophyceas Oscillatoriales Oscillatoriaceas Oscillatoria amphibia Filament Cells/ml 9.3415 0.00144265 | 4246131 0.00254166
Dam F2¢200 304. Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Motile Cellsfml 1085.9426 0.1677066 1085.9426 | 0.00650026
Darm 2200 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Monmotile Cellsfm 407 2285 0.06288998 | 407 2285 0.0024376
Dam 124200 26883 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9 um spherical| _Cell-Nonmotile Cellsfim 1357428 002096322 | 1357428 | 0.00081253
Dam /2200 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia ludayi Cell-Nonmotile Cells/ml B7.8714 0.01048166 678714 0.00040627
Dam 822001 8308 Chlorophyta Chlorophyceas Chlorococcales Scenedesmaceae Scenedesmus serratus Colonial-Nonmotile | Cellsfml B7.8714 0.01048166 271.4856 0.00162506
Dam 8242001 2884 Chlorophyta Chlorophyceas Chlorococcales Scenedesmaceas Scenedesmus quadricauda Colonial-Nonrmotile | Cellsfml 67.8714 0.01048166 1357428 0.00081253
Dam 8/8/2001 4041 Cyanophyta Cyanophyceas MNostocales Nostocaceae Aphanizomenon flos-aquae Multi-Filament Cellsfml 840735 0.14805632 2338773 0.77653448
Dam 8/8/2001 3015 Cryptophyta Cryptophyceas Cryptomonadal Cryptomor ag Cryptomona erosa Cell-Motile Cellsml 12.1907 0.02148824 121907 0.00405306
Dam 8/8/2001 4261 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas Microcystis aeruginosa Colonial-Nonmotile | Cellsfml Q 0 160.3522 0.0533783
Dam 8/8/2001 1180 Chrysophyta Chrysophyceae Qchromenadales Synuraceae Mallomonas Cell-Motile Cells/ml 0.8407 0.0014805 0.8407 0.00027985
Dam 8/8/2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia judayi Cell-Monmotile Cellsfml 34073 0.01480554 84073 0.00279364
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Courty Boundary | 7/25/2001 1432 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceas Aulacoselra granulata Filament Cells/ml 19.3369 | 0.00208319 | 137.5066 [ 001336432
County Boundary | 7/25/2001 2021 Chlorophyta Chlorophyceas Chlorococcales Scenedesmaceae Actinastrum hantzschii Cell-Nonmotile Cells/iml 4.2037 0.00045287 23.5406 0.00228792
County Boundary | 7/25/2001 2363 Chlorophyta Chlorophyceas Chlorococcales Oocystaceae Qocystis parva Colonial-Monmetile| Cells/ml 0.8407 0.00009057 3.3629 0.00032684
County Boundary | 7/25/2001 1434 Bacillariophyta | Coscinodiscophyceas | Aulacoseirales Aulacoseriaceas Aulacoseira italica Filament Cells/ml 6.7259 0.00072459 246618 0.00239689
County Boundary | 7/25/2001 2381 Chlorophyta Chlorophyceas Chlorococcales Hydrodictyaceae Pediastrum Colonial-Nonmotile| Cells/ml 4.2037 0.00045287 91.6401 0.00830653
County Boundary | 7/25/2001 9045 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceas Fragilaria construens Lateral-Filament | Cells/ml 0.8407 0.00009057 11.2098 0.00108943
County Boundary | 7/25/2001 2504 Chlorophyta Chlorophyceas Chlorococcales Scenedesmaceas Selenastrurm gracile Cell-MNonmotile Cells/ml 0.8407 0.00008057 3.3629 0.00032684
County Boundary | 7/25/2001 2641 Chlorophyta Chlorophyceas Tetrasporales Palmellopsidaceae Sphasrocystis schroeteri Colonial-Nonmotile| Cells/iml 1.6815 0.00018115 §4073 0.00081711
County Boundary | 7/25/2001 1076 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephancdiscaceae Cyclotella meneghiniana Cell-Nonmotile Cells/ml 0.8407 0.00009057 08407 0.00008171
County Boundary | 7/25/2001 1180 Chrysophyta Chrysophyceae Ochromonadales Syhuraceae Mallormonas Cell-Motile Cells/ml 0.8407 0.00009057 0.8407 0.00008171
County Boundary | 7/25/2001 9506 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceas Synedra ulna ulna Cell-Nonmotile Cells/iml 0.8407 0.00009057 0.8407 0.00008171
County Boundary | 7/25/2001 1296 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus hantzschii Cell-Nonmotile Cells/ml 0.8407 0.00008057 0.8407 0.00008171
County Boundary | 7/25/2001 2462 Chlorophyta Chlorophyceae Chlorococcales Oocystaceae Quadrigula lacustris Colonial-Monmotile | Cells/ml 0.8407 0.00009057 3.3629 0.00032684
County Boundary | 7/25/2001 3043 Cryptophyta Cryptophyceas Cryptomonadales | Cryptomonadaceas Rhodomonas minuta nannoplanctica Cell-Motile Cells/iml 1968.2709 | 0.21204491 [ 1968.2709 [ 0.19129696
County Boundary | 7/25/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Nonmotile Cells/ml 3766.8633 | 040581008 | 3766.8633 03661028
County Boundary | 7/25/2001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9 um spherical| Cell-Nonmotile Cells/iml 13234925 | 0.14258192 | 13234925 | 0.12863071
County Boundary | 7/25/2001 9123 Bacillariophyta| Bacillariophycease Bacillarales Bacillariaceae Mitzschia palea Cell-Motile Cells/iml 2714856 | 0.02824757 | 2714856 0.02638578
County Boundary | 7/25/2001 1222 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas Mitzschia gracilis Cell-Motile Cells/ml 33.9357 0.00365585 339357 0.00329322
County Boundary | 7/25/2001 1013 Bacillariophyta| Bacillariophyceae Achnanthales Achnanthaceae Achnanthes minutissima Cell-Nonmotile Cells/iml 33.9357 0.00365535 33.9357 0.00329822
County Boundary | 7/25/2001 1446 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephancdiscaceae Stephanodiscus parvus 1 Cell-Nonmotile Cells/ml 6737141 0.07311893 [ 673.7141 0.06596447
County Boundary | 7/25/2001 8041 Chlorophyta Chlorophyceas Chlorococcales Qocystaceas MWonaraphidiurm capricornutum Cell-Nonmotile Cellsiml 101.8071 0.01096784 | 101.8071 0.00839467
County Boundary | 7/25/2001 1221 Bacillariophyta| Bacillariophyceae Bacillarales Bacillariaceae Mizschia acicularis Cell-Motile Cells/iml 67.8714 0.00731189 67.8714 0.00659645
County Boundary | 7/25/2001 8226 Chlorophyta Chlorophyceas Chlorococcales Scenedesmaceae Scenedesmus intermedius Colonial-Monmetile| Cells/ml 33.9357 0.00365585 | 1357428 0.01319289
Courty Boundary | 7/25/2001 8302 Chiorophyta Chlorophyceas Chlorococcales Scenedesmaceas Scenedesmus quadiricauda longdisping Colonial-MNonmotile | Cells/ml 678714 | 000731189 | 2714856 | 0.02638578
County Boundary | 7/25/2001 2085 Chlorophyta Chlorophyceas Yolocales Chlamydomonadaceae | Chlamydomonas platystigma Cell-Motile Cells/iml 1357428 | 001462378 | 135.7428 0.01319289
County Boundary | 7/25/2001 2491 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceae Schroederia Judaryi Cell-Nonmotile Cells/ml 2375499 | 0.02559162 | 237.5499 0.02308756
County Boundary | 7/25/2001 2031 Chlorophyta Chlorophyceas Chlorococcales Oocystaceas Ankistrodssmus falcatus Cell-MNonmotile Cells/ml 33.9357 0.00365585 339357 0.00329822
County Boundary | 7/25/2001 2082 Chlorophyta Chlorophyceas Yolocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cells/iml 101.8071 0.01096784 [ 101.8071 0.00889467
County Boundary | 7/25/2001 8101 Chlorophyta Chlorophyceas Wolvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Motile Cells/ml 1357428 0.01462378 1357428 0.01319289
County Boundary | 7/25/2001 2554 Chlorophyta Chlorophyceas Chlorococcales Chlorococcaceas Tetraedron minimum Cell-MNonmotile Cells/ml 33.9357 0.00365585 339357 0.00329822
County Boundary | 7/25/2001 4321 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas Synechococcus elongatus Cell-Nonmotile Cells/ml 101.8071 0.01096784 [ 101.8071 0.00889467
County Boundary | 7/25/2001 1731 Chrysophyta Chrysophyceae Ochromonadales Ochromonadaceas Erkenia subaequiciliata Cell-Motile Cells/ml 678714 0.00731189 678714 0.00659645
County Boundary | 8/2/2001 8030 Chlorophyta Chlorophyceae Microsporales Microsporacesas Microspora Filament Cells/ml 37.366 0.01294401 210.1837 0.04252189
County Boundary | 8/2/2001 9045 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceas Fragilaria construens Lateral-Filament | Cells/ml 5.6049 0.0019416 156.9372 0.02174969
County Boundary | 8/2/2001 1271 Bacillariophyta Bacillariophyceas Cymbellales Rhoicospheniaceae Rhoicosphenia curvata Cell-Nonmotile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | &2/2001 9397 Bacillariophyta | Fradilariophyceae Fragilariales Fragilariaceae Fragilaria capucina waucheriae Lateral-Filament | Cells/ml 1.8683 0.0006472 29.8928 0.00604756
County Boundary | 8/2/2001 1341 Bacillariophyta| Bacillariophyceae [ Thalassiophysales Catenulaceae Amphora ovalis Cell-Nonmotile Cells/iml 11.2098 0.00358832 11.2098 0.00226733
County Boundary | 8/2/2001 9506 Bacillariophyta | Fradilariophyceae Fragilariales Fragilariaceas Synedra ulna ulna Cell-Nonmotile Cells/ml 28.0245 0.00970801 385337 0.00779569
County Boundary | &2/2001 9321 Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphoneis herculeana Cell-Nonmotile Cells/iml 5.6049 0.0019418 5.6049 0.00113392
County Boundary | 8/2/2001 1066 Bacillariophyta| Bacillariophycease Achnanthales Cocconiedaceas Cocconeis pediculus Cell-Nonmotile Cells/iml 5.6049 0.0019416 5.6049 0.00113392
County Boundary | 8/2/2001 1108 Bacillariophyta | Fradilariophyceae Fragilariales Fragilariaceas Diatoma wulgaris wulgaris Cell-Nonmotile Cells/ml 14.9464 0.00517761 14.9464 0.00302373
County Boundary | 8/2/2001 1021 Bacillariophyta| Fradgilariophyceae Fragilariales Fragilariaceae Asterionella formosa Colonial-Nonmotile| Cells/ml 5.6049 0.00194186 5.6049 0.00113392
County Boundary | 8/2/2001 9118 Bacillariophyta| Bacillariophyceae Bacillarales Bacillariaceae Mitzschia linearis Cell-Motile Cells/ml 5.6049 0.00194186 5.6049 0.00113392
County Boundary | §2/2001 9438 Bacillariophyta | Bacillariophyceae Bacillarales Bacillariaceae Nizschia sigma Cell-Motile Cellsiml 1.8683 0.0006472 1.8653 0.00037797
County Boundary | 8/2/2001 4041 Cyanophyta Cyanophyceae Nostocales MNostocaceae Aphanizomenon flos-aguae Multi-Filament Cells/iml 1.8683 0.0006472 452921 0.00816297
County Boundary | §2/2001 9212 Bacillariophyta| Bacillariophyceae Achnanthales Cocconiedaceas Cocconeis placentula lingata Cell-Nonmotile Cells/ml 9.3415 0.003236 9.3415 0.00188986
County Boundary | 8/2/2001 2884 Chiorophyta Chlorophyceas Chlorococcales Scenedesmaceas Scenedesmus quadricauda Colonial-MNonmotile | Cells/ml 1.8683 0.0006472 74732 0.00151189
County Boundary | 8/2/2001 3015 Cryptophyta Cryptophyceas Cryptomonadales | Cryptomonadacsas Cryptomonas erosa Cell-Motile Cells/iml 5.6049 0.0019416 5.6049 0.00113392
County Boundary | §2/2001 4421 Cyanophyta Cyanophyceas Oscillatoriales Oscillatoriaceae Lyngbya subtilis Filament Cells/ml 11.2098 0.0038832 | 1222.8869 [ 0.2474001
County Boundary | 8/2/2001 3069 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceas Cryptomonas rostratiformis Cell-Motile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 2530 Chlorophyta Chlorophyceas Ulotrichles Ulotrichaceae Ulothrix Filament Cells/iml 1.8683 0.0008472 161.9194 0.03275763
County Boundary | 8/2/2001 8101 Chlorophyta Chlorophyceas Wolvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Motile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 2176 Chlorophyta Chlorophyceas Chlorococcales Coelastraceae Coeslastrum astroideum Cell-MNonmotile Cells/ml 1.8683 0.0006472 14.9464 0.00202378
County Boundary | 8/2/2001 1862 Bacillariophyta| Bacillariophycease Cymbellales Cymbellaceae Cymbella affinis Cell-Nonmotile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 1161 Bacillariophyta Bacillariophyceas Cymbellales Gomphonemataceae Gomphonema parvulum Cell-Nonmotile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 9236 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Mitzschia constricta Cell-Motile Cells/ml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 1293 Bacillariophyta | Coscinodiscophyceas | Thalassiosirales Stephanodiscaceae Stephanodiscus niagarae Cell-Nonmotile Cells/iml 1.8683 0.0006472 1.8683 0.00037797
County Boundary | 8/2/2001 4170 Cyanophyta Cyanophyceas Oscillatoriales Oscillatoriaceas Oscillatoria Filament Cells/ml 1.8683 0.0006472 261.562 0.05291615
County Boundary | &2/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Nonmotile Cells/iml 1153.814 0.39969447 1153.814 0.23342608
County Boundary | 8/2/2001 1369 Bacillariophyta| Bacillariophycease Maviculales Naviculaceae Navicula pupula Cell-Motile Cells/iml 67.8714 0.02351144 B67.8714 0.01373094
County Boundary | 8/2/2001 9102 Bacillariophyta Bacillariophyceas Maviculales MNaviculaceas MNavicula tripunctata Cell-Motile Cells/ml 67.8714 0.02351144 B7.8714 0.01373094
County Boundary | &2/2001 9123 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Mitzschia palea Cell-Motile Cells/iml 339.3571 0.11755721 339.3571 0.06865474
County Boundary | 8/2/2001 1013 Bacillariophyta| Bacillariophycease Achnanthales Achnanthaceas Achnanthes minutissima Cell-Nonmotile Cells/iml 2714856 | 0.09404574 | 27148356 0.05492377
County Boundary | 8/2/2001 1214 Bacillariophyta Bacillariophyceas Maviculales MNaviculaceas MNavicula cryptocephala Cell-Motile Cells/ml 67.8714 0.02351144 B7.8714 0.01373094
County Boundary | 8/2/2001 9482 Bacillariophyta| Bacillariophyceae MNaviculales Naviculaceae Navicula salinarum Cell-Motile Cells/iml 67.8714 0.02351144 67.8714 0.01373094
County Boundary | 8/2/2001 1222 Bacillariophyta| Bacillariophyceae Bacillarales Bacillariaceae Mitzschia gracilis Cell-Motile Cells/ml 67.8714 0.02351144 67.8714 0.01373094
County Boundary | 8/2/2001 3043 Cryptophyta Cryptophyceae Cryptormnonadales | Cryptomonadaceas Rhodornonas rinuta nannoplanctica Celkiotile Cells/iml | 135.7428 | 0.04702287 | 1357428 [ 002746189
County Boundary | 8/2/2001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9 um spherical|  Cell-Nonmotile Cells/iml 4072285 | 014106864 [ 4072285 0.08238568
County Boundary | §/2/2001 1343 Bacillariophwyta| Bacillariophyceae [ Thalassiophysales Catenulaceae Amphora pediculus Cell-Nonmotile Cells/ml 67.8714 0.02351144 67.8714 0.01373094
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County Boundary [6/20/2001 9818 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus medius Cell-Nonmotile Cells/ml BIBTFT 0.00046667 BIBTFT 0.00044134
County Boundary [6/20/2001 3069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptormonas rostratiformis Cell-Motile Cells/ml 26.303 0.00140002 26.303 0.00132402
County Boundary [6/20/2001 1314 Bacillariophyta| Fradilariophyceae Fracilariales Fragilariaceae Synedra delicatissima Cell-Nonmotile Cells/ml 8IBTT 0.00046667 8IBTT 0.00044134
County Boundary [6/20/2001 8302 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus quadricauda longispina Colonial-Monmotile | Cells/ml BIBTT 0.00046667 350707 0.00176536
County Boundary [6/20/2001 1315 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceas Synedra ulna Cell-Nonmotile Cells/ml 175353 000093334 175353 000088268
County Boundary [6/20/2001 1021 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Asterionella formosa Colonial-Monmotile | Cells/iml BTBTT 0.00046667 140.2826 0.00706144
County Boundary [6/20/2001 1109 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Diatorna tenuis Cell-Nonmotile Cells/ml 8677 0.00046667 8677 0.00044134
County Boundary [6/20/2001 2462 Chlorophyta Chlorophyceae Chlorococcales Qocystaceae Quadrigula lacustris Colonial-Monmotile | Cellsfml 8IBFT 0.00046667 17.5353 0.00088268
County Boundary | 7/3/2001 4041 Cyanophyta Cyanophyceae MNostocales MNostocaceas Aphanizomenon flos-acuae Multi-Filament Cells/ml 108.3614 0.00842208 | 42622106 | 0.24492187
County Boundary | 7/3/2001 6033 Pyrrhophyta Dinophyceas Gymnodinales Gymnodiniaceas Gymnodinium sp. 2 Cell-Motile Cells/ml 1.8683 0.00014521 1.8683 0.00010736
County Boundary | 7/3/2001 1221 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas Nitzschia acicularis Cell-Motile Cells/ml 317611 000246854 317611 000182511
County Boundary | 7/3/2001 9504 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Synedra tenera Cell-Nonmotile Cellsiml 224196 0.0017425 224196 0.001283831
County Boundary | 7/3/2001 9123 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas Nitzschia palea Cell-Motile Cells/ml 74.732 0.00580833 74.732 0.00429437
County Boundary | 7/3/2001 1434 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceas Aulacossira italica Filament Cells/ml 579173 0.00450148 193.0557 0.01109367
County Boundary | 7/3/2001 1152 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament | Cells/ml 5.6049 0.00043562 16.8147 0.00096623
County Boundary | 7/3/2001 9506 Bacillariophyta| Fradilariophyceae Fracilariales Fragilariaceae Synedra ulna una Cell-Nonmotile Cells/ml 3.7366 0.00029042 3.7366 0.00021472
County Boundary | 7/3/2001 4172 Cyanophyta Cyanophyceae Oscillatoriales Oscillatoriaceas Oscillatoria limnetica Filament Cells/ml 1.8683 0.00014521 101.9073 0.00585596
County Boundary | 7/3/2001 3043 Cryptophyta Cryptophyceas Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Matile Cells/ml 4140.156 0322178174 4140.156 023790817
County Boundary | 7/3/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parsus Cell-Nonmotile Cells/ml 25071847 | 027058085 | 2597.1847 0.2067071
County Boundary | 7/3/2001 2082 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceas | Chlamydomonas globosa Cell-Motile Cells/ml 2104.0137 | 016352842 | 2104.0137 | 012000415
County Boundary | 7/3/2001 1018 Bacillariophyta Bacillariophyceas Achnanthales Achnanthaceae Achnanthes lanceolata Cell-Monmotile Cells/ml 678714 0.00527511 678714 0.00290013
County Boundary | 7/3/2001 1296 Bacillariophyta [ Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus hantzschii Cell-Nonmotile Cells/ml 475.09938 0.02692578 | 475.0999 0.02730094
County Boundary | 7/3/2001 9436 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas Nitzschia purnila Cell-Motile Cells/ml 1.8683 0.00014521 1.8683 0.00010736
County Boundary | 7/3/2001 3015 Cryptophyta Cryptophyceas Cryptomonadales Cryplomonadaceae Cryptomonas erosa Cell-Motile Cells/ml 4750999 003692578 4750999 0.02730094
County Boundary | 7/3/2001 20385 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceas | Chlamydomonas platystigma Cell-Motile Cells/ml 14252996 | 011077732 | 14252896 | 0.08190281
County Boundary | 7/3/2001 9397 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Fragilaria capucina vaucheriae Lateral-Filament | Cells/ml 67.8714 0.00527511 2036142 0.0117004
County Boundary | 7/3/2001 1731 Chrysophyta Chrysophyceae Ochromonadales Ochromonadaceas Erkenia subaequiciliata Cell-Motile Cells/ml 678714 0.00527511 678714 0.00290013
County Boundary | 7/3/2001 8041 Chlorophyta Chlorophyceae Chlorococcales Qocystaceae Monoraphidium capricornutum Cell-Nonmotile Cells/ml 678714 0.00527511 678714 0.002390013
County Boundary | 7/3/2001 2031 Chlorophyta Chlorophyceae Chlorococcales Qocystaceae Ankistrodesmus falcatus Cell-Nonmotile Cells/ml 67.8714 0.00527511 67.8714 0.00290013
County Boundary [7/12/2001 1434 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceae Aulacoseira italica Filament Cells/ml 945827 0.00585935 | 342.8622 0.01781208
County Boundary [7/12/2001 2363 Chlorophyta Chlorophyceae Chlorococcales Qocystaceae Oocystis parva Colonial-Nonmotile | Cells/iml 35031 0.00021702 280245 0.00145591
County Boundary [7/12/2001 2211 Chlorophyta Chlorophyceae Chlorococcales Dictyosphaeriaceae Dictyosphaerium pulchellum Colonial-Monmotile | Cells/ml 14.0122 0.00086305 747315 0.00385239
County Boundary [7/12/2001 4041 Cyanophyta Cyanophyceae MNostocales Mostocaceas Aphanizomenon flos-aquae Multi-Filament Cells/ml 455368 0.00282117 | 17056706 | 0.08861156
County Boundary [7/12/2001 3015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptormonas erosa Cell-Motile Cells/ml 129.6133 0.00802948 129.6133 0.00673356
County Boundary [7/12/2001 1220 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceas Nitzschia Cell-Motile Cells/ml 3.5031 0.00021702 3.5031 0.000181938
County Boundary [7/12/2001 2382 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceas Pediastrum boryanum Colonial-Monmotile | Cells/ml 3.5031 0.00021702 210184 0.00109193
County Boundary [ 7/12/2001 9317 Bacillariophyta Bacillariophyceas Surirellales Surirellaceae Surirella brebissonii kuetzingii Cell-Matile Cells/ml 35031 000021702 35031 000018199
County Boundary [7/12¢/2001 2331 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceas Pediastrum Colonial-Monmotile | Cells/iml 35031 0.00021702 224 196 0.01164724
County Boundary [7/12/2001 2021 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Actinastrum hantzschii Cell-Nonmotile Cells/ml 10,5082 0.00065104 8407325 0.00436772
County Boundary [7/12/2001 8101 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceas | Pyramichlamys dissecta Cell-Motile Cells/ml 10.5082 0.00065104 10.5082 0.00054597
County Boundary [7/12/2001 30639 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cells/ml 3.5031 0.00021702 3.5031 0.000181938
County Boundary [7/12/2001 6034 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceas Gyrmnodinium s5p.3 Cell-Motile Cells/ml 3.5031 0.00021702 3.5031 0.000181938
County Boundary [7/12/2001 3043 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Motile Cells/ml | 4006.2985 | 0.24818833 | 4006.2985 | 0.20813184
County Boundary [7/12/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parsus Cell-Nonmotile Cellsiml 6174413 0.38250202 | 6174413 03207679
County Boundary [7/12/2001 072 Bacillariophyta Bacillariophyceas Maviculales Maviculaceae Mavicula cryptotenella Cell-Motile Cells/ml 11.6769 0.00072338 11.6769 0.00060663
County Boundary [7/12/2001 2085 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceas | Chlamydomonas platystigma Cell-Motile Cells/ml 424.1963 0.02627876 | 4241963 0.02203749
County Boundary [7/12/2001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas 2-9.9 um spherical | Cell-Nonmotile Cells/ml 20728486 | 012847396 | 20738486 | 0.10773883
County Boundary [7/12/2001 1446 Bacillariophyta [ Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parus 1 Cell-Nonmotile Cells/ml 424.1963 0.02627876 | 4241963 0.02203748
County Boundary [7/12/2001 9123 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas MNitzschia palea Cell-Motile Cells/ml 377.0834 0.0233588 377.0834 0.01958888
County Boundary [ 7/12/2001 1570 Chrysophyta Chrysophyceas Ochromonadales QOchromonadaceae QOchromonas Cell-Matile Cells/ml 116769 000072338 116769 0.00060663
County Boundary [7/12/2001 2487 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus dimorphus Colonial-Monmotile | Cells/iml 471329 0.00291986 188.5317 0.00979444
County Boundary [7/12/2001 1296 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus hantzschii Cell-Nonmotile Cells/ml 5184622 0.02211849 | 5184622 0.02693471
County Boundary [7/12/2001 8308 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus serratus Colonial-Monmotile | Cellsfml 94 2658 0.00583972 188.5317 0.00879444
County Boundary [7/12/2001 9212 Bacillariophyta Bacillariophyceae Achnanthales Cocconiedaceas Cocconeis placentula lineata Cell-Nonmotile Cells/ml 471329 0.00291986 471329 0.00244861
County Boundary [7/12/2001 1731 Chrysophyta Chrysophyceas Ochromonadales Ochromonadaceas Erkenia subaeduiciliata Cell-Motile Cells/ml 188.5317 0.01167945 188.5317 0.00979444
County Boundary [7/12/2001 9504 Bacillariophyta Fragilariophyceae Fraagilariales Fragilariaceas Synedra tenera Cell-nonmotile Cells/ml 471329 0.00291986 471329 000244861
County Boundary [7/12/2001 2082 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceas | Chlamydomonas globosa Cell-Motile Cellsiml 471.3292 0.02919863 | 4713292 0.0244861
County Boundary [7/12/2001 1127 Chrysophyta Chrysophyceae Ochromonadales Dinobryaceae Dinobryon divergens Colonial-Motile Cells/ml 471328 0.00291986 471328 0.00244861
County Boundary [7/12/2001 8226 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus intermedius Colonial-Monmotile | Cells/ml 471329 0.00291986 188.5317 0.00879444
County Boundary [7/12/2001 2031 Chlorophyta Chlorophyceae Chlorococcales Qocystaceae Ankistrodesmus falcatus Cell-Monmotile Cells/ml 471329 0.00291986 471329 0.00244861
County Boundary [7/12/2001 1152 Bacillariophyta| Fradilariophyceae Fracilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament | Cells/mil 141.3988 0.00875958 | 3299258 0.01714003
County Boundary [7/12/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas Schroederia Judayi Cell-nNonmotile Cells/ml 471329 0.00291986 471329 0.00244861
County Boundary [7/12/2001 2462 Chlorophyta Chlorophyceag Chlorococcales QDocystaceae Quadrigula lacustris Coalonial-MNonmotile | Cellsiml 471329 000291986 94 2658 000489722
County Boundary [7/12/2001 1221 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceas Nitzschia acicularis Cell-Motile Cells/ml 2827975 0.01751917 | 2827975 0.01469166
County Boundary [7/12/2001 9045 Bacillariophyta| Fragilariophyceae Fragilariales Fragilariaceae Fragilaria construens Lateral-Filament | Cells/ml 471328 0.00291986 84 2658 0.00489722
County Boundary [7/12/2001 1214 Bacillariophyta Bacillariophyceas Maviculales Maviculaceas Mavicula cryptocephala Cell-Motile Cells/ml 94 2658 0.00583972 94 2658 0.00489722
County Boundary [7/12/2001 6033 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceas Gyrmnodinium sp.2 Cell-Motile Cells/ml 471329 0.00291986 471329 0.00244861
County Boundary [7/12/2001 102793 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Scenedesmus acutus Colonial-Monmotile | Cellsfml 471329 0.00291986 188.5317 0.00979444
County Boundary | 7/25/2001 1021 Bacillariophyta Fragilariophyceae Fraagilariales Fragilariaceas Asterionella formosa Colonial-Monmotile | Cellsfml 33629 000036229 57259 0.00065369
County Boundary [7/25/2001 3015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceas Cryptomonas erosa Cell-Motile Cellsiml 226998 0.00244549 226998 0.0022062
County Boundary [7/25/2001 8030 Chlorophyta Chlorophyceae Microsporales Microsporaceae Microspora Filament Cells/ml 5.8851 0.00063401 17.6554 0.00171593
County Boundary [7/25/2001 2211 Chlorophyta Chlorophyceae Chlorococcales Dictyosphaeriaceae Dictyosphaerium pulchsllum Colonial-Monmotile | Cells/ml 5.0444 0.00054344 622142 0.00604662
County Boundary [7/25/2001 4041 Cyanophyta Cyanophyceae MNostocales Mostocaceas Aphanizomenon flos-aquae Multi-Filament Cells/ml 5.8851 0.00063401 367.376 0.03570541
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Little Hole Drawy | ¥/25/2001 1000049 Chlorophyta Chlorophyceae Eryopsidales Dichotomasiphonaceae | Dichotomococcus curvatus Colonial-Monmotile | Cells/ml 16.9679 0.00276216 67.8714 0.00872358
Little Hole Draw | 7/25/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus 1 Cell-Nonmotils Cellsiml 239.3571 0.05524314 339.3571 0.04364291
Little Hole Drawy | 7/25/2001 8123 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae Mitzschia palea Cell-Iotile Cellsiml 101.8071 0.01657294 101.8071 0.01309287
Little Hole Drawy | 7/25/2001 2911 Chlorophyta Chlorophyceae Ulotrichales Ulotrichaceae Stichococcus bacillaris Calonial-MNonmotile | Cells/ml 169 6785 002762156 1686785 0.02182145
Litlle Hole Draw | 7/25/2001 8041 Chlorophyta Chlorophyceae Chlorococcales Oocystaceae Monoraphidium capricornutum Cell-nonmotile Cellsiml 33.9357 0.00552431 339357 0.00436423
Little Hole Drawy | 7/25/2001 a504 Bacillariophyta Fragilariophyceas Fraailariales Fragilariaceas Synedra tenera Cel-Nonmotile Cells/ml £0.9038 0.00823648 50.9036 0.00654644
Little Hole Draw | 7/25/2001 1296 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus hantzschii Cell-MNonmotile Cellsiml 296.9274 0.04833774 256.9374 0.028158754
Little Hole Drawy | 7/25/2001 2088 Chlorophyta Chlorophyceae Yolvocales Chlamydomonadaceae | Chlamydomonas platystigma Cell-Motile Cells/ml B7.8714 0.01104863 67.8714 0.008723858
Little Hole Draw | 7/25/2001 2082 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cellsiml 33.9357 0.00552431 33.9357 0.00436429
Little Hole Drawy | ¥/25/2001 1222 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Mitzschia gracilis Cell-Iotile Cells/ml 16.9679 0.00276216 16.9679 0.00218215
Little Hole Drawy | 7/25/2001 4054 Cyanophyta Cyanophyceae Chroococcales Chroococcacea: Aphanacapsa delicatissima Calonial-MNonmotile | Cells/ml 16.9679 0.00276216 509.0356 0.06546436
Litlle Hole Draw | 7/25/2001 1221 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae MNitzschia acicularis Cell-lvlotile. Cellsiml 16.9673 0.00276216 16.9679 0.00218215
Little Hole Drawy | 7/25/2001 8308 Chlorophyta Chlorophyceae Chlorococcales Scensdesmaceas Scenedesmus serratus Colonial-Nonmotile | Cells/ml 16.9679 0.00276216 33.9357 0.00436429
Little Hole Draw | 7/25/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae Schroederia judayi Cell-MNonmaotile Cellsiml 16.9679 0.00276216 16.9679 0.00218215
Little Hole Drawy | 7/25/2001 4264 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis aeruginosa Colonial-MNonmotile | Cells/ml 0 1] 339357 0.00436429
Little Hole Draw | 7/25/2001 2884 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Scenedesmus quadricauda Colonial-Nonmotile | Cellsiml 339357 0.00552431 67.8714 0.00672858
Little Hole Drawy | ¥/25/2001 2021 Chlorophyta Chlorophyceae Chlorococcales Qocystaceas Ankistrodesmus falcatus Cell-Monmotile Cells/ml 33.9357 0.00552431 33.9357 0.00436429
Little Hole Dravy | 8/2/2001 4041 Cyanophyta Cyanophyceae MNostocales MNostocaceae Aphanizomenon flos-aquae Multi-Filarment Cells/ml 10256965 | 0.83443655 | 372151412 | 0.98390436
Little Hole Drawy | 8/2/2001 6011 Pyrrhophyta Dinophyceae Gonyaulacales Certiaceae Ceratium hirundinella Cell-Iotile Cellsiml 2.8024 0.00227934 28024 0.00007409
Little Hole Drawy | 8/2/2001 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum Colonial-Nonmotile | Cells/ml 2.8024 0.00227934 168.147 0.00444552
Little Hole Draww [ 8/2/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-totile Cellsiml 5.6049 0.00455976 5.6049 0.000143818
Little Hole Drawy | 8/2/2001 4261 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis aeruginosa Colonial-MNonmotile | Cells/ml 0 1] 228.632 0.00604464
Little Hole Drawy | 8/2/2001 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 um spherical Cell-Nonmotile Cellsiml 45 2476 0036581035 45 2476 0.00119627
Little Hole Drawy | 8/2/2001 2042 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Iotile Cells/ml 904952 0.07362071 904952 0.00239254
Little Hole Dravy | 8/2/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae Schroederia judayi Cel-Nonmotile Cells/ml 452476 0.03681035 45 2476 0.00119627
Little Hole Drawy | 8/2/2001 4082 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Coelosphaerium naegelianum Colonial-Monmotile | Cellsiml 0 1] 11.2119 0.00029907
Little Hole Drawr | 82/2001 7140 Miscellaneous Microflagellate Cell-Motile Cellsiml 11.3119 0.00920258 11.2119 0.00029907
Litlle Hole Draww_[ 8/8/2001 2884 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus quadricauda Colonial-Monmotile | Cellsiml 4 6707 0.0014936 18.683 0.00018945
Little Hole Drawy | 8/8/2001 4041 Cyanophyta Cyanophyceas Nostocales Nostocaceae Aphanizomenon flos-aquae Multi-Filament Cells/ml 26222045 | 0.80655417 | 97219.3822 | 0.985843874
Little Hole Drawy | 8/8/2001 4261 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis aeruginosa Colonial-Nonmotile | Cellsiml [i] 0 776.5815 0.00787489
Little Hole Drawy | 8/3/2001 8101 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Iotile Cells/ml 46707 0.0014926 486707 0.00004736
Little Hole Draw | 8/8/2001 3043 Cryptophyta Cryptophyceas Cryptomonadales | Cryptomonadaceas Rhodomonas minute nannoplanctica Cell-Motile Cellsiml 500.0256 | 016278013 | 509.0356 | 0.00516185
Little Hole Drawy | 8/8/2001 1288 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Monmotile Cellsiml 33.9357 0.01085201 33.8357 0.00034412
Little Hole Dravy | 8/8/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscacea: Stephanodiscus parvus 1 Cell-Nonmotile Cells/ml 339357 0.01085201 339357 0.00034412
Litlle Hole Draww_[ 8/8/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-lvlotile. Cellsiml 15.683 0.00597448 18.683 0.00018945
County Boundary | 6/6/2001 2069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cells/ml 19.7272 0.03445474 197272 0.00542951
County Boundary | 6/6/2001 3015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-hdotile Cellsiml 28454 0.01683078 3.9454 0.00108589
County Boundary | 6/6/2001 2160 Chlorophyta Chlorophyceae Zygnematales Desmidiaceas Closterium Cell-MNonmotile Cells/ml 86811 0.03718493 88811 0.00238929
County Boundary | 6/6/2001 2462 Chlorophyta Chlorophyceas Chlorococcales Qocystaceae Quadrigula lacustris Colonial-MNonmotile | Cellsiml 06576 0.00281527 06576 0.00018099
County Boundary | 6/6/2001 101920 Chlorophyta Chlorophyceae Ulotrichles Ulotrichaceae Geminella interrupta Filament Cells/ml 92.0605 0.39412312 | 28527789 | 0.78516866
County Boundary | 6/6/2001 10220 Cyanophyta Cyanophyceae MNostocales MNostocaceae Anabaena augstumalis Complex-Filament | Cellsiml 157818 0.06756396 508.1728 0.12986438
County Boundary | 5/6/2001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas 2-9.9 um spherical Cell-nonmotile Cellsiml 06576 0.00281527 06576 0.00018093
County Boundary | 6/6/2001 1429 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceas Aulacoseira canadensis Filament Cells/ml 06576 0.00281527 06576 0.00018099
County Boundary | 6/6/2001 2382 Chlorophyta Chiorophyceae Chlorococcales Hydrodictyaceae Pediastrum baryanum Colonial-Nonmatile | Cellsiml 0.6576 0.00281527 | 105212 | 0.00789574
County Boundary | 6/6/2001 1080 Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cell-MNonmotile Cells/ml 1.3151 0.00563012 1.3151 0.00036195
County Boundary | 6/6/2001 4280 Cyanophyta Cyanophyceae Nostocales MNostocaceae MNostoc Colonial-Nonmotile | Cellsiml 06576 0.00281527 131515 0.0361968
County Boundary | 6/6/2001 11562 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament Cells/ml 06576 0.00281527 65757 0.00180983
County Boundary | 6/6/2001 9212 Bacillariophyta Bacillaricphyceas Achnanthales Cocconiedaceas Cacconeis placentula lineata Cell-Nonmotile Cells/ml 1.3151 0.00563012 1.3151 0.00036195
County Boundary | 6/6/2001 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 um spherical Cell-Monmotile Cellsiml 52.0868 0.22293045 52 0868 001433582
County Boundary | 6/6/2001 1221 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Mitzschia acicularis Cell-Motile Cells/ml 86811 0.037164932 26811 0.00238929
County Boundary | 6/6/2001 1222 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae MNitzschia gracilis Cell-lvlotile. Cellsiml 86811 0.03716493 86811 0.002389239
County Boundary | 6/6/2001 a123 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae MNitzschia palea Cell-Motile Cells/ml 17.3623 0.07433029 17.2623 0.004773862
County Boundary |6/20/2001 2082 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cells/iml 2083474 00110896 2083474 0.01045764
County Boundary [6/20/2001 2042 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Iotile Cells/ml 1823.0395 | 0.09703402 | 1823.0395 | 0.08176685
County Boundary [6/20/2001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-8.9 um spherical Cell-Nonmotile Cellsiml 208.2474 0.0110886 208.3474 0.01048764
County Boundary [6/20/2001 1731 Chrysophyta Chrysophyceae Ochromonadales Ochromonadaceae Erkenia subaequiciliata Cell-Iotile Cellsiml 833.3895 0.04435841 833.3885 0.04195056
County Boundary [6/20/2001 2085 Chlorophyta Chlorophyceae Yolvocales Chlamydomenadaceae | Chlamydomonas platystigma Cell-Motile Cells/ml 212.5211 0.01663441 312.5211 0.01573146
County Boundary |6/20/2001 4385 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 umn spherical CelNonmatile | Cellsiml | _9766.2829 | 051982511 | _9766.2629 | 049160813
County Boundary [6/20/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus panvus Cell-Nonmotils Cells/ml 39586 0.21070245 29586 0.19926516
County Boundary [6/20/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae Schroederia judayi Cell-MNonmotile Cellsiml 104 1737 00055448 104 1737 0.00524382
County Boundary [6/20/2001 8041 Chlorophyta Chlorophyceae Chlorococcales Qocystaceas Monoraphidium capricornuturm Cell-MNonmotile Cells/ml 52.0868 0.0027724 52.0868 0.00262191
County Boundary [6/20/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus 1 Cell-Nonmotils Cellsiml 729.2158 0.03881361 729.2158 0.02670674
County Boundary [6/20/2001 1152 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis Lateral-Filament Cellsiml 156.2605 0.0083172 9838.6448 0.049581603
County Boundary [6/20/2001 1296 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscacea: Stephanodiscus hantzschii Cell-Nonmotile Cells/ml 104 1737 00055448 1041737 0.00524382
County Boundary | 6/20/2001 9123 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae MNitzschia palea Cell-lvlotile. Cellsiml 104 1737 0.0055448 1041737 0.00524382
County Boundary [6/20/2001 1221 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Mitzschia acicularis Cell-Motile Cells/ml £2.0868 0.0027724 52.0868 0.00262191
County Boundary [6/20/2001 6024 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceae Gymnodinium sp.3 Cell-hdotile Cellsiml 52 0868 00027724 52 0868 0.00262191
County Boundary [6/20/2001 1153 Bacillariophyta Fragilariophyceae Fraagilariales Fragilariaceae Fragilaria capucina Lateral-Filament Cells/ml 52.0868 0.0027724 52.0868 0.00262191
County Boundary [6/20/2001 1161 Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceas Gomphonema parvulurm Cell-Nonmotils Cellsiml 52.0868 0.0027724 52.0868 0.00262191
County Boundary [6/20/2001 1411 Chrysophyta Chrysophyceae Ochromonadales Dinobryaceae Dinobryon sertularia Colonial-hotile Cells/ml 52.0868 0.0027724 1041737 0.00524382
County Boundary [6/20/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomor a Cryptomonas erosa Cell-Motile Cells/ml 35.0707 0.00188669 350707 0.00176536
County Boundary | 6/20/2001 8471 Chlorophyta Frasinophyceae Palyblepharidales Polyblepharidaceae Nephroselmis Cell-lotile. Cellsiml 8IBTT 0.00046667 BTBTT 0.0004 134
County Boundary [6/20/2001 1420 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceas Aulacoseira Filament Cells/ml 26.203 0.00140002 52606 0.00264304
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Little Hole Draw | 7/2/2001 2362 Chlorophyta Chlorophyceae Chlorococcales Oocystaceas Cocystis parva Colonial-Nonmotile | Cells/ml 1.4012 0.00075926 5.6049 0.00168528
Little Hole Draw | 7/2/2001 1021 Bacillariophyta Fraagilariophyceas Fraailariales Fradilariaceae Asterionella formosa Colonial-Nonmotile | Cellsfrml 28024 0.00151851 203178 0.00610914
Little Hole Draw | 7/2/2001 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyacean Pediastrum Colonial-Nonmotile | Cells/ml 238024 0.00151851 141.9909 004269371
Little Hole Draw | 7/2/2001 2371 Chlorophyta Chlorophyceae Volvocales Yolvocaceas Pandorina morurm Colonial-Motile Cells/ml 0.7006 0.00037963 56049 000168528
Little Hole Draw | 7/2/2001 2462 Chlorophyta Chlorophyceae Chiorococcales Qocystaceas Quadrigula lacustris Colonial-MNonmotile | Cells/ml 0.7006 0.00037363 2.8024 0.00084262
Little Hole Draw | 7/2/2001 4041 Cyanophyta Cyanophyceae MNostocales MNostocaceae Aphanizomenon flos-aquae Multi-Filament Cells/ml 0.7006 0.00037363 7.6431 0.00229812
Little Hole Draw | 7/2/2001 2021 Chlorophyta Chlorophyceae Chiorococcales Scenedesmaceas Actinastrum hantzschii Cell-Monmotile Cells/ml 1.4012 0.000753936 7.0061 0.00210659
Little Hole Draw | 7/2/2001 9504 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra tenera Cell-Monmotile Cells/ml 0.7006 0.00037363 0.7006 0.00021066
Little Hole Draw | 7/2/2001 1228 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra cyclopum Cell-Monmotile Cells/ml 0.7006 0.00037363 0.7006 0.00021066
Little Hole Draw | 7/2/2001 2382 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum boryanum Colonial-Monmotile | Cells/mil 0.7006 0.00037863 11.2098 0.00337055
|_Little Hole Draw | 7/2/200 9818 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus medius Cell-Monmotile Cells/ml 0.7006 0.00037863 0.7006 0.00021066
| Little Hole Drawi | 7/2/200 3043 Cryptophyta Cryptophyceae Cryptomaonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Motile Cells/ml 984.1354 053326462 | 984.1354 0.28530906
| Little Hole Drawi | 7/2/200 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9um spherical| Cell-MNonmotile Cells/ml 3054213 0.165495868 | 3054213 0.08183384
| Little Hole Drawi | 7/2/200 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Nonmotile Cells/ml 33.9357 0.01838844 33.9357 0.01020376
|_Little Hole Drawi | 7/2/200 7140 Miscellaneous hicroflagellate Cell-hotile Cells/m 338357 0.01838844 339357 001020376
|_Little Hole Drawi | 7/2/200 9123 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Nitzschia palea Cell-hotile Cells/ml 169679 0.00919425 16.9579 000510189
| Little Hole Drawe | 7/2/200 1731 Chrysophyta Chrysophyceae Ochromonadales | Ochromonadaceas Erkenia subaequiciliata Cell-Motile Cells/m 32.0357 [ 0.01838844 | 339357 [ 0.01020376
Little Hole Draw | 7/2/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus 1 Cell-MNonmotile Cellsiml 67.8714 0.03677689 B7.8714 0.02040752
Little Hole Draw | 7/2/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas Schroederia judayi Cell-Nonmotile Cells/ml 67.8714 003677689 67.8714 002040752
Little Hole Draw | 7/2/2001 2082 Chlorophyta Chlorophyceae Volvocales Chlarmydomar a Chlamydomonas alobosa Cell-Matile Cells/ml 16.9679 0.00919425 16.9679 000510189
Little Hole Draw | 7/12/2001 4041 Cyanophyta Cyanophyceae Nostocales MNostocaceae Aphanizomenon flos-aquae Multi-Filament Cells/ml 178 B562 0.18020501 | 57053307 | 0.76609287
Little Hole Draw | 7/12/2001 1424 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceae Aulacoseira italica Filament Cells/ml 4.2037 0.00424014 9.8084 0.00121704
Little Hole Draw | 7/12/2001 8302 Chlorophyta Chlorophyceae Chiorococcales Scenedesmaceas Scensdesmus opoliensis carinatus Colonial-MNonmotile | Cells/ml 0.7006 0.00070667 2.8024 0.0003763
Little Hole Draw | 7/12/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae Schroederia judayi Cell-Monmotile Cells/ml 490432 0.00494682 4.9043 0.00065853
Little Hole Draw | 7/12/2001 2082 Chlorophyta Chlorophyceae Volvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Motile Cells/ml 1.4012 0.00141335 14012 0.00018815
Little Hole Draw | 7/12/2001 9123 Bacillariophyta Bacillariophyceae Bacillarales Bacillariaceae Nitzschia palea Cell-Motile Cells/ml 1.4012 0.00141335 14012 0.00018815
| _Little Hole Draw | 7/12/200 207 Chlorophyta Chlorophyceae Chlorococcales Characiaceae Characium limneticum Cell-Monmotile Cells/ml 0.7006 0.00070667 0.7006 0.00008407
|_Little Hole Draws | 7/12/200 981 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus medius Cell-Monmotile Cells/ml 0.7006 0.00070667 0.7006 0.00009407
|_Little Hole Draws | 7/12/200 306 Cryptophyta Cryptophyceae Cryptomaonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cells/ml 2.8024 0.00282669 2.8024 0.0003763
|_Little Hole Draws | 7/12/200 102 Bacillariophyta | Fragilariophycease Fragilariales Fragilariaceae Asterionella formosa Colonial-Monmotile [ Cells/m 0.7006 0.00070667 0.7006 0.00009407
|_Little Hole Draws | 7/12/200 803 Chlorophyta Chlorophyceae hicrosporales Microsporaceae Microspora Filament Cells/m 14012 0.00141335 14012 000016815
| Little Hole Diraws | 7/12/200 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum Colonial-Nonmotile| Cellsim 14012 0.00141335| 336294 | 0.00451564
|_Little Hole Draws | 7/12/200 3015 Cryptophyta Cryptophyceae Cryptomaonadales Cryptomonadaceae Cryptomonas erosa Cell-Motile Cells/m 56049 0.00565349 5.6049 0.00075261
| Little Hole Draw | 7/12/200 2369 Chlorophyta Chlorophyceae Chlorococcales Oocystaceas Cocystis lacustris Colonial-MNonmotile| Cells/ml 07006 0.00070667 07006 000009407
Little Hole Draw | 771272001 4172 Cyanophyta Cyanophyceas Oscillatoriales Qscillatoriaceae Oscillatoria limnetica Filament Cells/ml 14012 0.00141235 15.2861 000205257
Little Hole Draw | 771272001 2382 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyacean Pediastrum boryanurm Colonial-Nonmotile | Cells/ml 21018 0.00212002 49.0428 0.0065853
Little Hole Draw | 7/12/2001 2363 Chlorophyta Chlorophyceae Chlorococcales Qocystaceas Qocystis parva Calonial-MNonmotile | Cells/ml 14012 0.001412335 2.8024 0.0003763
Little Hole Draw | 7/12/2001 4261 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Microcystis asruginosa Colonial-MNonmotile | Cells/ml 0 0 313.128 0.04204579
Little Hole Draw | 7/12/2001 2371 Chlorophyta Chlorophyceae Volvocales Yolvocaceas Pandorina maorum Colonial-Motile Cells/ml 0.7006 0.00070667 5.6049 0.00075261
Little Hole Draw | 7/12/2001 3042 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Motile Cells/ml 407 2285 041075885 | 407.2285 0.05468129
Little Hole Draw | 7/12/2001 2682 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9um spherical Cell-Monmotile Cells/ml 101.8071 0.10268369 101.8071 0.01367032
Little Hole Draw | 7/12/2001 1288 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus Cell-Monmotile Cells/ml 33.8357 0.0342299 33.8357 0.00455677
| _Little Hole Draw | 7/12/200 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 um spherical Cell-Monmotile Cells/ml 67.8714 0.06845873 67.8714 0.00811355
|_Little Hole Draw | 7/12/200 2861 Chlorophyta Prasinophyceas Prasinocladales Pedinomonadaceas hMonomastix astigmata Cell-Motile Cells/ml 1357428 0.13691958 1357428 0.0182270¢
|_Little Hole Draws | 7/12/200 10220 Cyanophyta Cyanophyceae Mostocales Nostocaceae Anabaena augstumalis Complex-Filament | Cells/ml 33.9357 0.0342299 5429713 0.0723083:
|_Little Hole Draws | 7/25/200 1434 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceae Aulacoseira italica Filament Cells/ml 184962 0.00301085 136.07581 0.0175002:
|_Little Hole Draws | 7/25/200 1432 Bacillariophyta | Coscinodiscophyceae ulacoseirales ulacoseriaceae ulacoseira granulata Filament Cells/ml 18 4967 000301095 162 3557 002087397
|_Little Hole Draws | 7/25/200 3069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-hotile Cells/m 1.2611 0.00020529 1.2611 0.00016218
|_Little Hole Draws | 7/25/200 4041 Cyanophyta Cyanophyceae MNostocales Nostocaceae Aphanizomenon flos-aquae Multi-Filament Cells/m 396685 0.00157291 508.6195 0.06541084
|_Little Hole Draw | 7/25/200 3015 Cryptophyta Cryptophyceae Cryptomaonadales Cryptomonadaceae Cryptomonas erosa Cell-Motile Cells/m 23.9609 0.00350054 23.9608 0.00208148
Little Hole Draw | 7/25/2001 1021 Bacillariophyta Fraagilariophyceas Fraailariales Fradilariaceae Asterionella formosa Colonial-Nonmotile | Cellsfrml 0.8407 0.00013686 32629 000043248
Little Hole Draw | 7/25/2001 9818 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscacea Stephanodiscus medius Cell-Nonmotile Cells/ml 63055 0.00102646 6.2055 0.00081092
Little Hole Draw | 7/25/2001 2211 Chlorophyta Chlorophyceae Chlorococcales Dictyosphasriaceas Dictyosphaeriurm pulchellum Colonial-Nonmotile | Cells/ml 1.6815 000027273 14.5728 000187413
Little Hole Draw | 7/25/2001 2362 Chlorophyta Chlorophyceae Chiorococcales Qocystaceas Qocystis parva Colonial-MNonmotile | Cells/ml 0.8407 0.00013686 6.7259 0.00086498
Little Hole Draw | 7/25/2001 8101 Chlorophyta Chlorophyceae Volvocales Chlamydomenadaceae | Pyramichlamys dissecta Cell-Motile Cells/ml 27.7442 0.00451641 27.7442 0.00356803
Little Hole Draw | 7/25/2001 2194 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Crucigenia crucifera Colonial-Monmotile | Cells/mil 04204 0.00006844 2.9426 0.00027843
Little Hole Draw | 7/25/2001 3065 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas aracilis Cell-Motile Cells/ml 04204 0.00006844 04204 0.00005407
Little Hole Draw | 7/25/2001 2371 Chlorophyta Chlorophyceae Volvocales Wolvocaceas Pandorina morum Colonial-Motile Cells/ml 0.8407 0.00013686 134518 0.00172996
| _Little Hole Draw | 7/25/200 8011 Chlorophyta Chlorophyceae Chlorococcales Actinodiscaceae Deasonia Gigantica Cell-Monmotile Cells/ml 04204 0.00006844 04204 0.00005407
|_Little Hole Draw | 7/25/200 4168 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae Merismopedia punctata Colonial-Monmotile [ Cells/m 0.4204 0.00006844 3.3629 0.00043243
|_Little Hole Draw | 7/25/200 9317 Bacillariophyta Bacillariophyceas Surirellales Surirsllaceas Surirslla brebissonii kuetzingii Cell-Motile Cells/ml 0.4204 0.00006844 04204 0.00005407
|_Little Hole Draw | 7/25/200 2021 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Actinastrum hantzschii Cell-Monmotile Cells/ml 0.4204 0.00006844 1.6815 0.00021625
|_Little Hole Draws | 7/25/200 2381 Chlorophyta Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum Colonial-Monmotile [ Cells/m 25222 0.00041058 90.7994 0.01167723
|_Little Hole Draws | 7/25/200 9506 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra ulna ulna Cell-Nonmotile Cells/m 04704 0.00005844 04204 0.00005407
|_Little Hole Draws | 7/25/200 5022 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceae Gyrmnodinium sp. 2 Cell-hotile Cells/ml 0.8407 0.00013686 0.8407 0.00010812
|_Little Hole Draw | 7/25/200 2641 Chlorophyta Chlorophyceae Tetrasporales Palmellopsidaceas Sphaerocystis schrosteri Colonial-Nonmotile | Cells/mi 1.2611 0.00020529 15.1332 0.0019462
Little Hole Draw | 7/25/2001 5021 Euglenophyta Euglenophyceae Euglenales Euglenaceas Euglena aracilis Cell-Motile Cellsiml 04204 0.00006844 04204 0.00005407
Little Hole Draw | 7/25/2001 6024 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceas Gyrmnodinium sp 3 Cell-Matile Cells/ml 0.8407 0.00013686 0.8407 0.00010812
Little Hole Draw | 7/25/2001 2567 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas Tetraedron requlare incus Cell-Nonmotile Cells/ml 04204 0.00006844 04204 0.00005407
Little Hole Draw | 7/25/2001 3042 Cryptophyta Cryptophyceae Cryptomonadal Cryptomor ae Rhodomona: minuta nannoplanctica Cell-Motile Cells/ml 356.3249 0.05800529 356.3249 0.04582505
Little Hole Draw | 7/25/2001 2561 Chlorophyta Chlorophyceae Chiorococcales Scenedesmaceas Tetrastrum staurcgeniaeformes Colonial-MNonmotile | Cells/ml 33.9357 0.00552431 1357428 001745716
Little Hole Draw | 7/25/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus parvus Cell-Monmotile Cells/ml 21390527 [0.51099899 | 3139.0527 | 0.40269685
Little Hole Draw | 7/25/2001 2682 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9um spherical Cell-Monmotile Cells/ml 1230.1693 | 0.20025626 [ 12301692 | 0.15820552
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Darn 8/8/2001 8101 Chlorophyta Chlorophyceas Wolvocales Chlamydomonadaceae | Pyramichlarmys dissecta Cell-Motile Cells/iml 0.8407 0.0014805 0.8407 0.00027985
Dam 8/8/2001 2362 Chlorophyta Chlorophyceae Chlorococcales Qocystaceas Qocystis parva Colonial-Monmotile | Cells/ml 04204 0.00074034 1.6815 0.00055974
Dam 8/8/2001 3069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cells/iml 04204 0.00074034 0.4204 0.00013994
Dam 8/8/2001 2211 Chlorophyta Chlorophyceae Chlorococcales Dictyosphaeriaceae Dictyosphaerium pulchellum Colonial-Monmotile | Cells/ml 0.8407 0.0014805 23629 0.00111945
Dam 8812001 2884 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Scenedesmus quadricauda Colonial-Nonmotile | Cellsiml 04204 0.00074034 0.8407 0.00027985
Dam 8/8/2001 2082 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomonas globosa Cell-Iotile Cells/ml 04204 0.00074034 04204 0.00013994
Dam 8812001 2085 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomonas platystigma Cell-hotile. Cells/iml 04204 0.00074034 04204 0.00013994
Dam 8/8/2001 2042 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Iotile Cells/ml 2545178 044821458 2545178 0.08472429
Dam 8/8/2001 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcaceae =1 um spherical Cell-Nanmotile Cellsiml 67.8714 0.11952387 67.6714 0.02259314
Dam 882001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus 1 Cell-Monmotile Cellsiml 16.9679 0.02888105 16.9679 0.0056483
Dam 8/8/2001 2682 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-9.9 um spherical Cell-Nonmotile Cells/ml 339357 0.05976192 339357 0.01129657
Dam 882001 1288 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Cell-Monmotile Cellsiml 67.8714 0.11852387 67.8714 0.02259314
Dam 8/8/2001 8308 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Scenedesmus serratus Calonial-MNonmotile | Cells/ml 16.9679 0.02988105 339357 0.01129657
Dam 882001 2482 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae Schroederia setigera Cell-Monmotile Cellsiml 04204 0.00074034 04204 0.00013994
Fenstermaker 8/8/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomor a Cryptomonas erosa Cell-Motile Cells/ml 1555259 0.03362825 155 5359 0.01138381
Fenstermaker 882001 8101 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Pyramichlamys dissecta Cell-Iotile Cellsiml 28.0245 0.006053815 28.0245 0.00205114
Fenstermaker 8/8/2001 2362 Chlorophyta Chlorophyceae Chlorococcales Qocystacea Docystis parva Calonial-MNonmotile | Cells/ml 196171 0.00424139 106 4936 0.00779436
Fenstermaker 882001 4041 Cyanophyta Cyanophyceae MNostocales MNostocaceae Aphanizomenon flos-aquae Multi-Filament Cellsiml 281.6462 0.06089443 | 8551.8199 06259151
Fenstermaker 8/8/2001 1422 Bacillariophyta | Coscinodiscophyceae L ales ula riaceae L a granulata Filament Cells/ml 714625 0.015450832 365.2518 0.0267331
Fenstermaker 882001 2211 Chlorophyta Chlorophyceae Chlorococcales Dictyosphaeriaceae Dictyosphaerium pulchellum Colonial-Monmotile | Cellsiml 11.2098 0.00242366 89.6784 0.00656364
Fenstermaker 8/8/2001 2082 Chlorophyta Chlorophyceae Yolvocales Chlamydomar a Chlamydomanas globosa Cell-Motile Cells/ml 7.0081 0.00151478 7.0081 0.00051278
Fenstermaker 882001 6034 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceae Gymnodinium sp.3 Cell-Iotile Cellsiml 4.2037 0.00030888 4.2037 0.00030767
Fenstermaker 8/8/2001 2069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomor a Cryptomonas rostratiformis Cell-Motile Cells/ml 56049 000121182 56049 0.00041023
Fenstermaker 882001 8504 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra tenera Cell-Monmotile Cellsiml 2.8024 0.0006059 28024 0.00020511
Fenstermaker 8/8/2001 a506 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra ulna ulna Cell-Nonmotile Cells/ml 28024 00006059 28024 0.00020511
Fenstermaker 882001 2641 Chlorophyta Chlorophyceae Tetrasporales Palmellopsidaceae Sphaerocystis schrosteri Colonial-Monmotile | Cellsiml 7.0061 0.00151478 42.0367 0.0030767
Fenstermaker 8/8/2001 4052 Cyanophyta Cyanophyceae Chroococcales Chroococcacea: Aphanacapsa koordersi Calonial-MNonmotile | Cells/ml 14012 0.00030295 42 0367 0.0030767
Fenstermaker 882001 2331 Chlorophyta Chlorophyceae Chlorococcales Micractinaceae Micractinium pusillum Colonial-Monmotile | Cellsiml 7.0061 0.00151478 63.0551 0.00461506
Fenstermaker 8/8/2001 2021 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Actinastrum hantzschii Cell-Nonmotile Cells/ml 56049 000121182 392343 0.00287159
Fenstermaker 882001 1180 Chrysophyta Chrysophyceae Ochromonadales Synuraceae Mallomonas Cell-Iotile Cellsiml 5.6049 0.00121183 560498 0.00041023
Fenstermaker 8/8/2001 1420 Bacillariophyta | Coscinodiscophyceae L ales ula riaceae L a Filament Cells/ml 14012 0.00030295 87577 0.00064093
Fenstermaker 882001 2085 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomonas platystigma Cell-Iotile Cellsiml 2.8024 0.0006059 28024 0.00020511
Fenstermaker 8/8/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscacea: Stephanodiscus parvus Cell-Nonmotile Cells/ml 2070078 04475684 2070078 0.1515108
Fenstermaker 882001 3043 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Iotile Cellsiml 916.264 0.19810448 916.264 0.06706215
Fenstermaker 8/8/2001 8041 Chlorophyta Chlorophyceae Chlorococcales Qocystacea Monoraphidium capricornuturm Cell-Nonmotile Cells/ml 339357 000732372 339357 0.00248378
Fenstermaker 882001 1222 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae Mitzschia gracilis Cell-Iotile Cellsiml 33.9357 0.0073372 33.8357 0.00248378
Fenstermaker 8/8/2001 1296 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscacea: Stephanodiscus hantzschii Cell-Nonmotile Cells/ml 2036142 0.04402321 2026142 0.0149027
Fenstermaker 882001 8123 Bacillariophyta Bacillariophyceas Bacillarales Bacillariaceae Mitzschia palea Cell-Iotile Cellsiml 33.9357 0.0073372 33.8357 0.00248378
Fenstermaker 8/8/2001 2561 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceas Tetrastrum staurogeniasforme Calonial-MNonmotile | Cells/ml 339357 000732372 1357428 0.00993513
Fenstermaker 882001 2884 Chlorophyta Chlorophyceae Chlorococcales Scenedesmaceae Scenedesmus quadricauda Colonial-Monmotile | Cellsiml 33.9357 0.0073372 67.8714 0.00496757
Fenstermaker 8/8/2001 1721 Chrysophyta Chrysophyceae Ochromonadales Ochromor ar Erkenia subaequiciliata Cell-Motile Cells/ml 67.8714 00146744 67.8714 0.00496757
Fenstermaker 882001 2911 Chlorophyta Chlorophyceae Ulotrichales Ulotrichaceae Stichococcus bacillaris Colonial-Monmotile | Cellsiml 237.5499 0.05136042 237.5488 0.01738648
Fenstermaker 8/8/2001 4285 Cyanophyta Cyanophyceae Chroococcales Chroococcacea: =1 um spherical Cell-Nonmotile Cells/ml 101.8071 0.02201161 101.8071 0.00745135
Fenstermaker 882001 2683 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceae 2-8.8 um spherical Cell-Monmotile Cellsiml 237.5499 0.05136042 237.5488 0.01738648
Little Hole Drawy |6/20/2001 2069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomor a Cryptomonas rostratiformis Cell-Motile Cells/ml 87 6766 0.02275403 87 6766 0.01692747
Little Hole Draw |6/20/2001 3043 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Rhodomonas minuta nannoplanctica Cell-Iotile Cellsiml 666.3424 0.17293067 666.3424 0.128643883
Little Hole Drawy |6/20/2001 2065 Cryptophyta Cryptophyceae Cryptomonadales Cryptomor a Cryptomonas gracilis Cell-Motile Cells/ml 17.5353 00045508 17.5353 0.00338549
Litfle Hole Draw_[6/20/2001 2491 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas Schroederia Judayi Cell-nonmotile Cellsiml 29.2255 0.00758467 292255 0.00564248
Little Hole Drawy |6/20/2001 1298 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceas Stephanodiscus panvus Cel-Nonmotile Cells/ml 37.9932 0.00935008 37.9932 0.00733524
Litfle Hole Draw_[6/20/2001 2085 Chlorophyta Chlorophyceae Wolvocales Chlamydomonadaceae | Chlamydomaonas platystigma Cell-hotile Cellsiml 70.1413 0.01820323 701413 0.01354198
Little Hole Drawy |6/20/2001 6024 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceas Gymnodinium sp.3 Cell-Motile Cells/ml 29226 0.000753848 29226 0.00056426
Litfle Hole Draw_[6/20/2001 10220 Cyanophyta Cyanophyceae Mostocales Nostocaceae Anabaena augstumalis Complex-Filament | Cells/ml 52 606 0.01365243 | 1238.6341 0.23913956
Little Hole Drawy |6/20/2001 2082 Chlorophyta Chlorophyceae Yolvocales Chlamydomonadaceas | Chlamydomaonas globosa Cell-Motile Cells/ml 146128 0.00379235 146128 0.00282125
Litfle Hole Draw_[6/20/2001 2492 Chlorophyta Chlorophyceae Chlorococcales Chlorococcaceas Schroederia setigera Cell-nonmotile Cellsiml 92.5988 0.02403145 92 5988 0.01787773
Little Hole Drawy |6/20/2001 1021 Bacillariophyta Fragilariophyceas Fraailariales Fragilariaceas Asterionela formosa Colonial-Nonmotile | Cells/ml 5.8451 0.001516932 61.3736 0.01184923
Litfle Hole Draw_[6/20/2001 101930 Chlorophyta Chlorophyceae Ulotrichles Ulotrichaceae Geminella interrupta Filament Cellsiml 29226 0.00075848 87 6766 0.01692747
Little Hole Drawy |6/20/2001 1152 Bacillariophyta Fragilariophyceas Fraailariales Fragilariaceas Fragilaria crotonensis Lateral-Filament Cells/ml 1041737 0.02703539 1041737 0.02011252
Litfle Hole Draw_[6/20/2001 1328 Bacillariophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra cyclopum Cell-nonmotile Cellsiml BIBTT 0.00227541 BIBTT 0.00169275
Little Hole Drawy |6/20/2001 1153 Bacillariophyta Fragilariophyceas Fraailariales Fragilariaceas Fragilaria capucina Lateral-Filament Cells/ml 29226 0.000753848 29226 0.00056426
Litfle Hole Draw_[6/20/2001 1286 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus hantzschii Cell-nonmotile Cellsiml BIBTT 0.00227541 BIBTT 0.00169275
Little Hole Drawy |6/20/2001 2840 Chlorophyta Chlorophyceae Yolvocales Chlamydomonadaceas Lobomonas Cell-Motile Cells/ml 87677 0.00227541 87677 0.00169275
Litfle Hole Draw_[6/20/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-lvlotile. Cellsiml 35.0707 0.00910163 35.0707 0.006771
Little Hole Drawy |6/20/2001 4285 Cyanophyta Cyanophyceas Chroococcales Chroococcaceas =1 um spherical Cel-Nonmotile Cells/ml 2534893 0.65786109 2524892 043940457
Litfle Hole Draw_[6/20/2001 1446 Bacillariophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus 1 Cell-nonmotile Cellsiml 694491 0.01802359 694491 0.01340834
Little Hole Drawy | 7/3/2001 1152 Bacillariophyta Fragilariophyceas Fraailariales Fragilariaceas Fragilaria crotonensis Lateral-Filament Cells/ml 18.2159 0.00987049 337.8224 0.10157648
Litlle Hole Draww [ 7/3/2001 2015 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Cell-lvlotile. Cellsiml 96.6845 0.05238959 96.6845 0.02907102
Little Hole Drawy | 7/3/2001 2069 Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas rostratiformis Cell-Motile Cells/ml 44.8392 0.02429663 44.8392 0.01348222
Litlle Hole Draww [ 7/3/2001 2369 Chlorophyta Chlorophyceae Chlorococcales Oocystaceae Oocyslis lacustris Colonial-Monmotile | Cellsiml 21018 0.00113888 11.2097 0.00337052
Little Hole Drawy | 7/3/2001 1424 Bacillariophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseriaceas Aulacoseira italica Filament Cells/ml 945827 0.05125071 650.2559 0.195513844
Litlle Hole Draww [ 7/3/2001 8011 Chlorophyta Chlorophyceae Chlorococcales Actinodiscaceae Deasonia Gigantica Cell-Nonmotile Cellsiml 21018 0.00113888 21018 0.00063197
Little Hole Drawy | 7/3/2001 10220 Cyanophyta Cyanophyceas Nostocales Nostocaceas Anabasna augsturmalis Complex-Filament | Cells/ml 7.0081 0.003796332 386.738 0.11628408
Litlle Hole Draww [ 7/3/2001 2641 Chlorophyta Chlorophyceae Tetrasporales Pamellopsidaceae Sphaerocystis schroeteri Colonial-Monmotile | Cellsiml 2.8024 0.00151851 280245 0.00842638
Little Hole Drawy | 7/3/2001 6024 Pyrrhophyta Dinophyceae Gymnodinales Gymnodiniaceas Gymnodinium sp.3 Cell-Motile Cells/ml 2.8024 0.00151851 28024 0.00084262
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Table B-6. DEQ hourly sampling data in American Falls Reservoir near the dam from 4 pm July 18 to 3 pm July 19, 2002. Temp =
DO = dissolved oxygen, Turb = turbidity.

temperature, Cond = conductivity

Depth | Temp | Cond | DO-% | DO Turb | Temp | Cond | DO-% | DO Turb | Temp | Cond | DO-% | DO Turb | Temp | Cond | DO-% | DO Turb
(metars) | (°C) | (uSicm) |saturation| (mgd) | pH | (NTLY (°Cy | (uSkcm) | saturation| (magl) | pH | (NTU) (*C) | (uShem) |saturation| [mgd) | pH | (NTU) C) | (uSfem) |saturation| (mady | pH | (NTL)
1600 1700 1800 1900
03 2413 465 1075 902 [876] 00 2418 464 108.7 911 |879 1] 2417 464 110 922 | &8 09 2433 464 113.2 946 | 88 07
1 24.14 465 1074 901 [877] 05 2419 464 108.7 911 |879] 21 242 464 1101 922 [881] 03 2432 464 1128 943 | 88 4
2 24.14 465 107.5 902 [876] 50 2419 464 108.8 912 879 0 242 464 108 913 | &8 25 2429 464 111 928 | 88 05
3 24 14 465 1075 901 [876] 00 24 19 484 108.6 91 [878 0 242 464 1086 918 | 68 02 24 27 464 1108 927 |88 10
4 24 14 465 106 8 886 [878] 06 24 18 484 108 905 | 878 3 242 465 1067 911 [ &8 2 24 25 464 1088 919 | 88 0
5 2413 465 107 2 589 |8768] 00 2417 465 1071 898 |877 0 242 464 1089 912 879 4 242 464 1068 895 88 0
5] 2413 465 1071 898 [875] 10 2415 465 106.2 89 877 0 2417 464 1074 9 878| 29 241 465 1031 866 | 88 0
7 2393 466 99.1 835 [871] 00 2401 465 101.6 854 |874 0 2335 466 947 798 (811 0 238 467 86.7 734 |87 0
8 2371 467 893 755 [865] 00 2368 467 383 746 | 868 1] 2349 468 796 676 [863 0 2334 469 745 634 | 86 1]
9 23.40 469 79.1 672 [861] 0.0 2332 469 725 517 | 8.59 0 23.15 470 713 608 [857 0 232 469 745 G636 | 86 0
10 23.08 464 738 631 [8.56] 0.0 2316 470 716 5.12 | 8.55 0 23.07 470 70.8 606 [856 0 2311 469 711 608 | 86 0
11 2303 470 708 607 [854] 00 2301 470 703 502 | 851 0 2303 470 59 581 [854 0 2241 470 657 564 | 86 0
12
2000 2100 2200 2300
03 2432 463 1154 965 [88] 12 24 26 483 1125 941 | 8§82 3 243 464 11086 925 [882] 17 24 2 465 1082 915 | 88 68
1 24 35 464 1154 964 |88 25 24 33 484 1133 947 | 883 74 2429 464 1107 926 [881 4 24 24 465 1084 907 | 88 04
2 2433 464 1134 948 |88 15 2432 464 1128 943 |882 32 243 464 1101 921 |881 25 24 22 465 107 2 897 88 0
3] 2432 464 1133 947 (88| 22 2431 464 1111 929 |8.81 0 2423 465 1078 901 [879 0 2421 465 107 896 | 88 0.1
4 243 464 112.8 943 (88| 25 2426 464 1091 9.13 1879 0 24.04 465 100 841 [875 0 2411 465 102.2 857 |88 0
5 24.24 464 109.9 92 [88] 14 2385 466 953 803 |872 1] 2397 466 9749 823 [873 0 24.05 466 991 834 |87 1]
5] 2369 467 904 TB5 |87 0 2381 466 938 792 1871 0 2394 466 96.1 308 [872 0 23497 466 962 809 |87 0
7 2354 467 877 743 |87 0 2364 466 89.2 755 | 8.68 0 2368 466 59.1 754 868 0 2369 467 388 751 |87 0
8 2336 466 503 683 |86 0 2348 467 867 736 | 866 0 2355 467 876 743 | 866 0 2325 468 779 664 | 86 0
9 2332 466 787 671 [ 86 0 2328 468 792 575 | 861 0 232 468 761 65 [858 0 23 469 707 605 | 85 0
10 2302 469 713 611 86 0 2297 469 704 603 853 0 22383 471 83 542 1847 0] 2289 470 BB 5 571 85 0
11 2273 472 56.7 489 848 0 2252 474 474 41 1838 0 2258 472 538 484 1841 0 2259 472 554 478 | 84 0
12
2400 100 200 300
03 24.14 464 1081 906 [88] 05 2413 465 107 898 |3.81 032 241 465 106.8 895 [881 15 2403 465 105 832 |88 28
1 2419 465 1075 901 [&8 1 2414 465 106.8 896 |5.81 0 241 465 106.8 897 [881] 09 2408 465 10561 883 |88 19
2 2417 465 1064 391 [88 0 2414 464 106.9 897 |8.381 32 24.11 465 106.5 394 (881 0 24 .06 465 1049 881 |88 2.1
3 2415 465 104 872 |88 0 2414 465 107 898 |8.31 33 241 465 1064 303 | &8 07 2407 465 1046 878 |88 1
4 2413 465 1031 865 |88 0 2414 465 106 589 |879 1.3 239 466 945 TO6 [875 0 2408 465 1036 87 38 25
5i 2407 465 993 834 |87 0 2372 467 90 761 57 0 2368 467 887 751 [ &7 0 2403 466 991 834 | 88 0
5] 2375 467 906 TEE [ BT 0 2353 467 848 72 | 869 0 2363 467 88 746 | &7 0 237 467 892 755 |87 0
7 2338 468 812 591 87 0 2352 4687 836 709 |868 0 238 467 8649 738 |869 0] 2354 468 32 695 87 0
3 2337 468 809 583 [86 0 2348 468 799 679 | 865 0 2339 469 773 558 [863 0 2329 469 792 674 | 86 0
9 232 469 756 645 [86 0 2324 468 772 659 | 862 0 2307 469 72 516 [858 0 2318 469 744 635 |86 0
10 23 469 685 587 [85 0 2298 470 68.2 585 |8.55 1] 23 470 702 602 [856 0 2306 469 72 G616 | 86 1]
11 2248 473 454 419 |84 0 2269 471 582 501 |8§47 0 22,86 471 543 553 [852 0 2248 474 46.2 397 | 84 0
12 2259 472 52.0 449 843 00
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Table B-6. Continued

Depth | Temp | Cond | DO-% | DO Turb | TemMp | Cond | DO-% | DO Turb | Temp | Cond | DO-% | DO Turb | Temp | Cond | DO-% | DO Turb
{meters) | (*C) | (uSicm) |saturation| (mofl) | pH | (NTUY (°C) | (uSfem) |saturation| (mgl) | pH | (NTU) (°C) | (uSfem) |saturation| (mg/) | pH | (NTL) °C) | (uSiem) [saturation] (mgf) | pH | (NTU)
400 500 600 700
03 2402 485 1041 575 |88 21 23497 466 1031 868 88 0 2392 466 102 859 88 04 2392 466 1014 8§51 |88 0
1 2402 465 104 374 |88 0 2398 465 1031 867 | 88 15 2395 466 1019 857 | 88 0.1 2392 466 101.3 853 |88 0
2 2402 485 1037 572 |88 0 2399 465 1028 8.65 88 0 2395 466 1018 857 88 0 2392 466 101 85 58 1.2
3 2403 465 1037 372 |88 0 2399 465 1028 864 | 88 0 2394 466 1019 858 | 88 1.1 2392 466 1003 845 |88 19
4 2403 485 1032 567 |88 06 2399 465 1027 863 [879 0 2395 466 1018 858 [879 0 2392 466 959 8§33 |88 0
5 239 466 964 312 |88 0 2398 465 1021 859 |877| 04 2394 466 101.2 852 |879] 03 2332 467 928 783 |87 0
5] 2364 468 844 714 187 0 2369 467 874 74 87 0 238 467 924 779 [874 0 2357 468 837 709 |87 0
7 2354 468 832 705 187 0 2338 468 792 6573 1865 0 2339 469 75.6 568 |866 0 2333 469 768 655 |86 0
8 2326 468 777 G633 |86 0 2323 469 766 5§.53 [ 862 8] 23.08 470 AR 615 [859 0 2309 470 701 599 |86 0
9 23.21 468 772 659 |86 0 2313 469 738 531 1859 0 23.01 470 65.5 587 856 0 2293 471 659 565 |85 0
10 2298 470 631 592 |86 0 2298 470 G8.1 584 [854 8] 2254 473 50.7 438 | 843 0 2265 472 56.3 486 | 85 0
11 2246 474 459 398 |84 0 2234 474 433 376 836 0 2238 474 451 391 838 0 2236 474 46.5 404 |84 0
12
800 900 1000 1100
03 2386 467 1016 356 |88 0 2391 466 1042 877 1881 0 2411 466 1069 897 |834 0 2438 465 107.8 9 38 0
1 23 88 466 1016 556 |88 0 2391 466 104 876 88 0 24 466 107 899 [884 0 24 04 465 1086 913 |88 0
2 2388 466 1008 85 188 07 2391 466 1031 869 | 88 0 2394 466 1067 889 834 0 2393 465 106.6 898 |88 0
3 2388 466 1008 549 |88 0 23.89 466 1014 8.55 8.8 8] 23.89 466 103.8 8.75 [882 0 2387 465 103.3 873 |88 0
4 2387 466 1013 854 |88 0 2388 466 99.9 542 1878 0 2384 466 101.2 854 |88 0 238 466 99 836 |88 0
5 2386 466 99.2 536 |88 0 23.86 467 a7.5 825 877 8] 2374 468 926 782 [874 0 2368 467 891 755 |87 0
5] 2355 469 829 702 187 0 2361 468 846 716 | 868 0 2355 469 83 705 |868 0 2354 468 824 698 |87 0
7 23189 470 737 528 |86 0 2324 470 737 6.27 [861 8] 2324 470 P36 £6.31 [88B2 0 2336 469 778 664 |87 0
8 2308 471 69.3 593 |86 0 23.02 471 67.2 575 | 856 0 23.02 471 67.1 574 |857 0 2305 470 68.7 587 186 0
9 2298 471 66.6 571 8.6 0 2298 471 B6.2 569 [854 8] 2298 471 65.1 558 [854 0 2302 470 58 583 |86 0
10 2273 472 556 478 |85 0 228 472 596 512 847 0 2271 473 56.9 4589 (847 0 2295 471 65 558 |85 0
11 2235 474 44.2 382 |84 0 224 474 471 406 |8.39 0 2259 473 52.8 453 | 844 0 226 473 549 475 |85 0
12
1200 1300 1400 1500
0.3 2465 465 10849 906 |88 0 24.38 465 1125 94 8.84 8] 2474 464 116.8 9.7 £.86 0 2471 465 115 953 |88 0
1 2436 465 1125 937 188 0 2437 465 1124 939 884 0 2463 464 1173 977 886 0 2472 465 115.2 955 |89 0
2 2397 464 112 942 |88 0 24.05 464 1155 9.7 8.85 8] 24.36 464 1171 9.78 [8.86 0 247 464 116.1 966 |88 0
3 2388 464 1077 907 188 0 2392 464 1122 947 1883 15 2413 464 116.7 978 |885| 23 2415 464 11786 988 |89 0
4 2382 465 1031 571 8.8 0 2387 465 1046 8.83 [8.79 8] 2395 464 1144 9.62 (8384 0 2391 464 111 935 188 0
5 23.71 467 93 791 188 0 2377 466 974 5§22 |876 0 2384 465 105.1 885 881 0 2376 466 97.3 821 188 0
5] 2358 468 844 715 |87 0 2359 468 83.7 71 8.68 8] 2378 466 98.3 8.24 [875 0 2364 467 896 759 187 0
T 2331 469 787 67 87 0 2348 468 a07 585 [865 0 2356 468 853 723 |86 0 2333 468 814 695 |87 0
8 231 470 713 608 |86 0 2327 469 778 662 |861 1] 233 468 80.2 583 |684 0 23.01 470 721 617 | 86 0
g 2302 470 702 5.01 86 0 2308 470 715 512 857 0 231 469 741 633 [861 0 2296 470 705 604 |86 0
10 2292 471 675 579 |86 0 2293 470 695 596 |855 1] 2295 470 70.3 502 |858 0 2295 470 71 608 | 86 0
ik 2282 471 648 556 |86 0 2279 471 B34 545 [851 0 2285 470 596 591 [855 0 2292 470 715 613 | 86 0
12
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Appendix C: Snake River Information
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Table C-1. USGS and DEQ sampling on Snake River, April 2000 to July 2003. Flows after September 2002 are provisional.

Tilden Bridge - SR-1 Blackfoot steel bridge - SR- Firth - SR-3 Shelley bridge - SR-4
Total Total Total Total
Dissolved Total  |Kjeldani| Totl Dissoived Total | Kjeldan| Totel Dissotved Toal  |Kjeldah| Torel Dissotved Total | Kjeldan | Tote!
ortho- Total | ammonia |nitrogen |[NO2+NOs| TSS/ | Tur- ortho- Total  |ammonia|ritrogen |NO2+NOs | TSSF | Tur. ortho- Total | ammonia [nitrogen | NOz+NOs | TSS/ | Tur ortho- Total | ammoria | ritrogen | NO2+MO; | TSS/ | Tur
Sampling | Flow [phosphorus [phosphorus | as N asN asN | SSC* | bidity | Flow |phosphorus |phosphorus | as asN asN | SSC*| bidity [Flow|phosphorus | phosphiorus | as N asN asN | SSC*| bidity | Flow |phosphorus |phosphiorus | as N asMN asN | SSC*| bidity
Date agenc: (cfs) |asP (mglL)|asP(mg/l)| (mail) | (mg/ly | (mgl) |[(mgl)|[(NTU) | (cfs) |asP (mgi)|asP(mg/ly| (mgd) | (mgll) | {mgl) |{mgll)| (NTU)|(cfs)|asP(mgid)asP (mal) (mgi) | (mgll) | (mgil) |(mgl)] (NTU)| (cfs) |asP{mgl)|asP (mgll)| (mgl) (mg/L) (mglL) [{mglL)| (NTU)
14-Apr-00 | USGS | 7380 50 8740 24
27-Apr-00| USGS | 7640 0.007 0065 0.006 1 0.169 45 32
28-Apr-00| USGS 9220 0.004 003 0014 027 0.106 16 25
SMay-00 | USGS | 3980 26 7730 12
18-May-00] USGS | 4770 [ 0.002 0031 0.006 0.22 0077 14 23
19-May-00] USGS 7820 0.003 0.024 0.003 018 0.101 10 29
25-May-00] USGS | 3210 | 0.004 0.036 0.004 0.25 0035 21
26-May-00| USGS 6880 0.009 0.027 0.005 018 0.074 1.2
1-Jun-00 | USGS | 6290 | 0.001 0059 0.006 0.25 0.1 48 11700 0.005 0.036 0.007 028 0.098 4.7
8-Jun-00 | USGS | 5760 [ 0.001 0028 0.002 0.25 0.049 18 26 9120 0.004 0.026 0012 021 0.094 12 35
14-Jun-00 | USGS | 4880 [ <0.001 0025 0.004 0.21 0058 13 16
15-Jun-00 | USGS 8160 0.002 0.026 001 02 0.11 2 2.7
5-Jul-00 USGS | 3450 0.003 0024 <0.002 023 0.046 15 21 7000 0.004 0015 0.002 02 0.069 5 21
17-Jul-00 | USGS 7240 0.005 0.022 0.008 019 0.071 5 2
19-Jul-00 | USGS | 4170 0.003 0041 0.008 034 0062 29 33
10-Aug-00| USGS | 2170 [ 0.003 0016 0.003 0.21 0.059 4 09 4890 0.007 0.019 002 02 0.068 2 0.9
23-Aug-00| USGS | 2110 0.001 0021 0.006 0.26 0023 8 <05
29-Aug-00| USGS 4370 0.004 002 <0.002 015 0.038 6 <0.5
13-Sep-00] USGS | 1310 0003 0014 0.003 021 0106 3 =05
14-Sep-00| USGS 3520 0.007 0.021 001 0.18 0.046 3 <05
27-Sep-00| USGS | 2250 | 0.002 0.02 0.006 0.22 0.063 9 06
29-Sep-00| USGS 3560 0.004 002 0.008 02 0.065 4 0.6
12-Dec-00] DEQ 2190 | 0.006 0022 0.007 0.12 0.254 4 2300 &| o074 ! 0.026 0.007 0.14 0.258 2 0.009 0.024 0.013 013 0274 2 2700 0015 0.026 0.016 013 0.324 2
23-Jan-01 DEQ 2400 - 0.064 0.064 0324 0.355 3
28-Feb-01| DEQ 2480 | 0012 0.051 0.033 02 028 14 3000 0018 0.035 0.094 017 0.266 3
5-Apr01 | USGS | 2120 | 0006 ° 0.04 0.007 0.39 0127 29 3
6-Apr-01 | USGS 2740 0.008 0.034 0.009 026 021 19 45
10-Apr-01 DEQ 2050 0.005 0048 0041 036 0058 9 26 0.008 0091 0037 038 0.109 26
20-Apr-01| USGS | 1260 | 0005 ° 0.049 0.004 0.51 013 19 54 1970 <0.007 0.037 0012 0329 0.104 14 56
23-Apr-01 DEQ 1450 <0.005 0.047 0017 035 =0.005 8 0.005 0048 0016 033 0.006 10
AMay-01 | USGS | 1370 [ <0.007 0.047 0.009 041 0.209 13 99 3560 =0.007 0.036 0.003 027 0.099 9 10
T-May-01 DEQ 1500 <0.005 0.047 0.009 031 0.007 15 =0.005 0.046 0.011 03 0039 11
16-May-01] USGS | 1590 | <0.007 0.051 0011 042 0094 14 75
18-May-01] USGS 6620 =0.007 0036 0.006 02 0.109 13 93
22-May-01| DEQ 1680 0013 004 0.008 02 0.048 9 0.038 0071 <0.005 022 0118 9
4-Jun-01 DEQ 2390 <0.005 0038 0.006 021 0.099 10 =0.005 0.036 0.007 019 0128 8
8-Jun-01 | USGS | 1830 [ <0.007 0035 0012 0.35 0075 11 6.1 5280 0004 0.024 0016 018 0.129 5 4.1
20-Jun-01| USGS | 1980 [ <0007 0027 0.006 025 0.066 10 5 5070 0005 0.021 0.008 018 0.087 4 38
26-Jun-01 DEQ 1800 <0.005 0.025 001 03 0.024 2 <0.005 002 0.013 0.2 0057 2
2-Jul-01 USGS | 1530 [ <0007 003 0.002 0.36 0078 15 4 5210 =0.007 0016 0.002 018 0.081 4 29
16-Jul-01 | USGS | 2160 | =0.007 0.03 <0.002 0.26 0.091 10 432 5210 0.007 0.021 0011 022 0.121 4 26
2-Aug-01| USGS | 1350 | <0.007 0017 0.008 0.24 0078 5 31 4150 =0.007 0013 001 023 0.048 2 21
2-Aug-01 DEQ 1720 0.005 003 0.126 034 0.008 3 0.006 0027 0.061 035 0014 2
10-Aug-01| USGS | 1160 | <0.007 0018 0.008 021 0.086 3 47 4220 0004 0.021 0.009 017 0.063 2 45
13-Aug01] DEQ 1840 <0.005 0019 0.005 021 =0.005 4 0.006 0.025 =0.005 023 0.038 4
7-Sep-01 | USGS | 3830 [ <0007 0032 0.003 028 0037 27 58
10-Sep-01] USGS 4320 0.008 0.022 0.004 019 0.048 2 11
10-Sep-01 DEQ 2780 <0.005 0016 0.059 02 0.005 2 =0.005 0028 0.006 02 0014 8
20-Sep-01| USGS | 1880 | 0008 °© 0017 0.008 0.18 005 3 24
21-Sep-01| USGS 4340 0.009 0.021 001 016 003 2 26
25-Sep-01| DEQ 2820 =0.005 0018 0.017 02 0.005 3 0.007 002 0.013 0.2 0.007 2
15-Oct-01 DEQ 2190 | <0005 0017 0013 013 0035 4 2470 <0.005 0013 0.009 013 0034 2 =0.005 0015 0012 022 0.081 1 2870 0013 0023 003 016 0.142 2
29-0ct-01 DEQ 1780 [ 0011 0014 0014 0.15 0052 2 2000 0011 0011 0.014 0.13 0.022 1 0.014 0017 0.018 024 0.092 2 2150 0026 0.028 0.036 0.14 0.16 2
15-Now-01 DEQ 1890 0018 0016 0034 015 0118 3 2140 0.006 0015 0014 014 0133 1 0.006 0017 002 012 0.168 =10 2280 0014 0024 0029 013 0175 1
28-Nov-01] DEQ 1840 [ <0005 0013 001 0.15 019 2 2110 0.005 0013 0.011 0.13 0.188 2 001 0017 0.007 0.14 0222 2 2250 0018 0.029 0.029 021 0.248 4
24-Jan-02 DEQ 1370 002 0031 0.055 0.18 0413 4 1700 0024 0033 0.063 015 0.336 2
28-Feb-02| DEQ 1390 [ 0019 0035 0.021 02 0357 5 1800 0026 0.041 0.081 022 0.319 3
26-Mar-02| DEQ 1840 0.006 0045 002 028 0239 24 2050 <0.005 003 0012 022 024 9 0.006 0025 0017 017 0249 4 2210 0016 0025 0.056 018 0.281 2
4-Apr-02 | USGS | 1880 | 0006 ¢ 0.049 0014 f| 037 0242 18 48 2090 001 0.032 0.038 028 0.253 4 3.7
18-Apr-02| USGS | 2390 0.007 0086 <0015 042 0248 31 10 3100 0013 0.041 0019 033 0233 8 63
22-Apr-02| DEQ 1770 0011 0.048 002 033 023 10 0.014 0.048 0.026 028 0268 10
GMay-02 | USGS | 1270 0004 0053 <0015 045 0128 12 5 3490 =0.007 0042 <0015 031 0.083 10 79
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Table C-1. Continued
Tilden Bridge - SR-1 Blackfoot steel bridge - SR-! Firth - SR-3 Shelley bridge - SR-4
Total Total Total Total
Dissatved Total | Kjeldahi| Total Dissalved Total | Kjeldanl| ToE! Dissotved Total | Kieldahi|  Total Dissotved Total | Kjeldanl | Tot@l
ortho- Total | ammornia |nitrogen |NOz+NOg| TSSI | Tur. ortho- Total  |ammonia|nitrogen |NOx*NOs | TSS/ | Tur. ortho- Total | ammonia [nitrogen | NOy#NO; | TSS/ | Tur ortho- Total | ammoria | nitrogen |NOx+NOz | TSS/ | Tur-
Sampling | Flow |phosphorus | phosphorus | as N asN asN | SSC*| bidity | Flow |phosphorus [phosphorus| asM | asN asN | SSC* | bidity | Flow|phosphorus |phosphorus | as N asN asN | SSC*| bidity | Flow |phosphorus |phesphorus | asN ash asN | $5C* | bidity
Date | agenc {cfs) |asP(mgL)|[asP (mgil) | (mg/l) | (mgl) | (mall) |(mgll) | (NTUY | (cfs) |asPimg/L)asPima/l)| (mgll) | (mal) | (mall) |(mgll)] (NTU) | (efs) |as P (mg/L)[asP(mgll) | (mg/l) | mall) | (mgll) [(mgfLy| (NTU)| (cfs) |asP (mgid}|asP {mgl) (mg/L) | (NTU)
14-May-02| DEQ 1170 <0.005 0.047 002 053 <0.005 14 =0.005 0.04 0.039 0.37 0.005 13
23 May-02| USGS | 3270 | <=0.007 0.096 <0015 057 0.125 79 22 6590 =0.007 0.039 13 92
27-May-02| DEQ 2480 0.007 0.043 001 04 0.042 12 0.012 0.043 002 0.25 0.095 13
6-Jun-02 | USGS | 2740 | <0.007 0.048 <0015 046 0.088 25 638 5700 0.014 005 0017 028 0.152 11 98
12-Jun-02 | DEQ 2250 001 0.029 0.026 02 <0.005 | 44
20-Jun-02 | USGS | 2420 | <0.007 0.042 <0.015 044 0.037 20 43 6650 <0.007 0.026 <0.015 019 0111 8 4.1
26-Jun-02| DEQ 1930 <0.005 0023 0.032 03 <0.005 | 64 | 321 <0.00% 0.024 0028 0.23 | <0.005 44 | 202
3-Jul02 USGS | 1080 0.007 0.024 0.015 023 0.088 6 46 4540 o4 | 0022 <0.015 02 S| oo7 5| 5 37
A7-Jul-02 DEQ 2490 0.007 0.025 0.024 044 0014 8 0.01 0.03 0023 0.26 0.058 48
18-Jul-02 | USGS | 2240 | <0.007 0.034 <0015 034 0.058 17 13 5950 =0.007 0.021 <0015 017 0.081 5 37
31-Jul-02 DEQ 4730 0.006 0.026 0011 023 0022 6 001 0.025 001 0.22 0.034 72
1-Aug-02 | USGS | 4290 | <0.007 0.029 <0015 02 0.036 28 45 7240 0.008 0.025 0008 | 016 0.061 6 38
14-Aug-02| DEQ 3100 <0.005 0.021 0.006 022 <0.005 | 44 0.005 0.024 0017 0.27 002 52
21-Aug-02| USGS | 2650 | <0.007 0.024 <0.015 0.18 0.044 6 29 5700 0004 % 0025 <0.015 0.14 0.051 4 14
4-Sep-02 | USGS | 5130 | <0.007 0.029 <0.01% 024 0.023 33 83 7150 0006 ¢ 0022 <0.01% 032 0.03% ] 3
5-Sep-02 DEQ 5980 <0.005 0029 0025 021 0021 84 0.006 0.027 0025 025 0.034 52
18-Sep-02] USGS | 3500 | <0.007 0022 <0.015 017 0.034 6 3 5590 0.007 0.025 <0.015 014 0.081 3 56
19-Sep-02| DEQ 3600 <0.005 0019 0015 018 0.026 32 0.007 002 0021 0.24 0.009 44
9-0ct-02 DEQ 1560 0.006 002 0.015 017 0.033 | =10 1500 0.007 0017 0031 023 <0.005 | <1.0 2310 0.02 0032 0021 02 0.098 =10
31-0ct02 | DEQ 1890 0.005 0.009 0.018 022 0.036 16 2150 <0.005 0.008 0011 022 0.037 16 0.009 0.014 0027 0.15 0.086 2 2640 0.017 0022 0.045 013 0.158 16
14-Now-02| DEQ 2030 | <0005 0017 <0.005 0.14 0.049 16 2260 <0.005 0013 027 012 0.093 16 0.009 0.02 <0.005 0.15 0127 1 2540 0.018 0032 <0.005 012 0.2 1.2
4-Dec-02 DEGQ 1980 0.006 0012 0.021 0.16 0.079 1.2 2130 0.006 0.02 0.007 021 0.163 4 001 0.02 0.007 0.19 0.206 12 2400 0.016 0.024 0011 0.14 024 <10
15-Jan-03| DEQ 1900 0.006 0021 0.008 0.18 03 4 2050 0.007 0.02 0.005 0.14 0302 4 0.009 0.024 0034 0.15 033 44 2370 0.013 0.024 0.049 021 0335 1
12-Feb-02| DEQ 1840 0.008 0022 008 019 0.253 10 2020 0.008 0027 <0.005 02 028 56 0012 0.096 0021 037 0334 30 2200 0015 0025 0028 024 0355 28
18-Mar-02| DEQ 2070 0.014 0.066 0.026 04 0.258 21 2200 0.008 0.056 <0.005 03 0293 14 0.012 0.081 0.041 0.26 0.323 1 2560 0.02 0.058 0.062 031 033 8
16-Apr-03| DEQ 1200 001 0.069 0.008 05 0.102 17 1360 0013 0.084 0.007 045 0.062 14 0.025 0.089 0.005 0.41 0.097 15 2590 0.022 005 0021 028 0121 5.6
F-May-03 DEQ 2000 0.017 0.081 0.023 039 0.096 21 2160 0011 0.041 0019 021 0091 13 0.017 0.038 <0.005 0.29 0.105 1 4450 0.018 0.036 0018 024 0.126 7.6
29-May-03| DEQ 2560 0.006 0.048 0.018 039 0.038 19 9 2940 0.006 0.042 0023 027 0.069 18 | 936 0.009 0.042 0027 0.27 0.107 15 | 763 [ 6730 0.013 0.04 0.044 019 0123 10 78
19-Jun-03 | DEQ 2930 | <0.005 0.042 0.005 046 0.052 21 9 [3500 <0.005 0.03 <0.005 028 0.054 12 | 574 <0.005 0.029 0018 025 008 72 1427 | 7010 <0.005 0.026 0025 021 0111 64 | 498
2-Juk03 DEGQ 2600 0.005 0032 0.009 027 0.027 10 3050 0.005 0.026 0011 024 0.023 638 0.008 0.025 001 0.22 0.039 32 6400 0.011 003 0015 023 0.068 3.2
30-Jul-03 DEGQ 6480 0.009 0043 0.008 029 0.025 18 6510 001 0.044 0.00% 035 0021 18 0.011 0.03% 0013 0.25 0.051 10 8950 0.013 0035 0021 022 0.06 11
Duplicate samples
28-Feb-01] DEQ 3000 5| 0019 0.039 0.089 0.16 0.268 2
7-May-01 DEQ <=0.005 0.044 0.008 0.29 0.04 10
2-Aug-01 DEQ 0.006 0.018 0021 03 0.011 2
25-Sep-01] DEQ 001 0.021 0016 0.17 0.008 2
29-Oct-01| DEQ 0.028 0.027 0022 013 0157 2
12-Jun-02| DEQ 001 0.021 0.026 019 <0.005 | 72
5-5ep-02| DEQ 0.006 0.027 0018 02 0.036 4
9-Oct-02 DEQ 0.009 0017 0018 028 <0.005 | <1.0
4-Dec02| DEQ 0.006 0014 0.006 0.16 0.093 1.2
16-Apr-03| DEQ 0013 0.081 0016 043 0.081 13
19-Jun-03| DEQ 0.005 0.033 0.007 027 0.055 12 6.3
2-Jul-03 DEQ 0.005 0.029 0.008 025 0023 6
30-uk03 | DEQ 0013 0.043 0.006 0324 0032 16
Blank samples
28-Feb-01] DEQ =0.005 =0.005 0.009 2| <005 | <0005 | <10
7-May-01 DEQ =0.005 0.005 0012 °| <005 | 0018 *| <10
13-Aug-01| DEQ <0.005 <0.005 | <0.005 <0.05 | 0.033 <1.0
29-Oct-01| DEQ <0.005 0.006 0.008 <0.05 0.007 | <10
17-Juk02 | DEQ <0.005 <0.005 011 011 0.005 <1.0
S-Sep-02| DEQ <0.005 <0.005 002 <005 0271 <1.0
4-Dec-02 DEQ <0.005 <0.005 =0.005 <005 | «0005 | <10
12-Feb-03] DEQ =0.005 <=0.005 | <0.005 <0.05 0.005 | <10
IMay-03| DEQ 001 =0.005 | <0.005 <005 0.051 <1
2-Jul-03 DEQ 0.005 0.005 =0.005 =0.05 0.078 <1

ATSS=total suspended solids (DEQ analysis), SSC=suspended sediment concentration (USGS analysis)

Festimated

Smost probable value
"dissolved ortho phosphate higher than total phosphorus most likely because of contamination

Zhecause the lab assumed this sample was a blank they repeated the ammonia test and measured a similar concentration of 0.010 mg/l

3pecause the lab assumed this sample was a blank they repeated the ammenia and NO,/NO; tests and measured concentrations of 0.009 mg/ and 0.016 mg/l
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Table C-2. USGS Bedload sampling at Snake River near Shelley (13060000) and Blackfoot (13069500) gage sites, 2000-2002.

Sampling Sediment bedload sieve diameter, percent finer than
location, Sampler
Cross bag
Suspended | Suspended| Bedload |[MNumber of | section {(ft | Sampler |Sampling| mesh
Flow | sediment | sediment | sediment | sampling | from left type method size 062 | 125 | 250 | 500 | 1.00 | 200 (400 | 800 (1680|220 (640
Date Time | {cfs) (ol {tonsiday) | dons/day) points bank) {code) {code) {mim) mm | mm | mm [ mm | mm | mm | mm | mm [ mm | mm | mm
Snake River near Shelley
14-Apr-00 | 1433 | 8740 0.8 20 470 1100 1000 0.25 8] 8] 2 &3 83 a3 100 | 100 | 100 | 100 [ 100
14-Apr-00 | 1506 | 8740 0.3 20 470 1100 1000 0.25 8] 5 15 &0 a0 as 100 | 100 [ 100 | 100 [ 100
14-Apr-00 | 1549 3740 24 566
28-Apr-00 | 1008 | 9220 16 398
S-May-00 | 1420 7730 12 250
19-May-00 [ 1318 ] 7820 0.4 20 470 1100 1000 0.25 8] 8] 3 76 a7 100 | 100 [ 100 | 100 | 100 | 100
18-May-00 [ 1356 | 7820 0.1 20 470 1100 1000 0.25 8] 8] 8] 40 40 60 100 | 100 [ 100 | 100 [ 100
19-May-00 | 1241 | 7820 10 211
S-Jun-00 |1254 | 9130 12 296
S Jun-00 1316 9130 0.34 20 470 1100 1000 0.25 8] 8] 4 &7 a2z 100 | 100 [ 100 | 100 | 100 | 100
S-Jun-00 1348 | 9130 0.1 20 470 1100 1000 0.25 8] 8] 8] 62 a8 100 | 100 [ 100 | 100 | 100 | 100
15-Jun-00 [1115[ 8160 2 44
S5-Jul-00 | 1545] 7000 5 a4
17-Jul-00 | 1248 7240 5 a5
10-Aug-00 | 915 | 4840 0.08 20 470 1100 1000 0.25 8] 8] 20 &0 &0 100 | 100 [ 100 | 100 | 100 | 100
10-Aug-00 | 1000 | 4810 0.04 20 470 1100 1000 0.25 ] ] ] 100 [ 100 | 100 | 100 [ 100 | 100 | 100 | 100
10-Aug-00 | 845 | 4830 2 26
29-Aug-00 | 1343] 4370 5] 71
14-Sep-00 [ 1220 3520 3 29
29-Sep-00 [1035[ 3580 4 39
B-Apr-01 | 1035] 2870 0.04 20 462 1100 1000 0.25 8] 8] 23 100 | 100 [ 100 | 100 | 100 | 100 [ 100 | 100
B Apr01 |1115] 2870 012 20 462 1100 1000 0.25 8] 12 25 g2 75 a5 100 | 100 [ 100 | 100 [ 100
G-Apr-01 445 | 2740 19 141
20-Apr-01 | 1400 1970 14 74
A-tlay-01 | 1250 3480 0.15 20 465 1100 1000 0.25 8] 8] 10 a0 a0 100 | 100 [ 100 | 100 | 100 | 100
A-tday-01 | 1330 3480 0.03 20 465 1100 1000 0.25 8] 8] 8] 50 100 | 100 [ 100 | 100 [ 100 | 100 [ 100
A-tlay-01 | 1207 | 3560 a a7
18-May-01 | 1252 | BE20 13 232
S-Jun-01 1450 5200 016 20 470 1100 1000 0.25 8] 8] 9 &4 a2 100 | 100 [ 100 | 100 | 100 | 100
S-Jun-01 1530 5200 0.09 20 470 1100 1000 0.25 8] 8] 17 23 23 100 | 100 [ 100 | 100 | 100 | 100
S-dun-01 [ 1410 5290 S 71
20-Jun-01 | 836 | 5070 4 55
2-Jul-01 933 | 5210 26 20 470 1100 1000 0.25 8] 8] 15 a6 a8 49 100 | 100 | 100 | 100 [ 100
2-Jul-01  |1000] 5210 0.03 20 470 1100 1000 0.25 8] 8] 8] 8] 8] 50 100 | 100 [ 100 | 100 [ 100
Z-dul-01 916 [ 5210 4 56
16-Jul-01 ]1033] 5210 4 56
2 Aug01 [1150] 4150 2 22
10-Aug-01 | 830 | 4220 2 [sH]
10-Sep-01 | 934 | 4320 2 23
21-Sep-0111118| 4340 2 23
A-Apr02 | 1732] 2090 a.02 20 398 1100 1000 0.25 24 a0 28 77 91 100 | 100 [ 100 | 100 | 100 | 100
A-Apr-02 | 1803 2100 0.01 20 298 1100 1000 0.25 53 55 o] 78 a7 100 | 100 [ 100 | 100 | 100 | 100
S-May-02 [1215] 3490 0.01 20 462 1100 1000 0.25 10 15 25 33 je)ed 100 [ 100 | 100 | 100 | 100 | 100
9-May-02 | 1320 3470 0 20 462 1100 1000 0.25 21 42 56 80 88 100 | 100 [ 100 | 100 | 100 | 100
G- Jun02 [1115] 5700 a.02 20 468 1100 1000 0.25 8] 8] 17 58 &7 a3 100 | 100 | 100 | 100 [ 100
B-Jun-02 [1215| 5730 046 20 468 1100 1000 0.25 8] 0.3 1 12 25 70 100 | 100 [ 100 | 100 [ 100
1-Aug-02 1215 7240 0.04 20 470 1100 1000 0.25 ] ] 7 63 33 93 100 [ 100 ) 100 | 100 | 100
1-Aug-02 1124%5) 7240 .01 20 470 1100 1000 0.25 Q Q Q 33 56 g9 100 | 100 | 100 | 100 | 100
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Sampling Sediment bedload sieve diameter, percent finer than
location, Sampler
Cross bag
Suspended [ Suspended| Bedload |Mumber of | section (ft | Sampler |Sampling|  mesh
Flow | sediment | sediment | sediment | sampling | from left type method size 062 | 125 | 250 | 500 | 100 | 200|400 800|160 320|640
Date Time | {cfs) {mafl) {tonsfday) | {tons/day) points bank) [code) {code) {mm} mm | mm | mm | mm | mm | mm | mm | mm | mm | mm | mm
Snake River near Blackfoot
14-Apr-00 | 1111] 7320 62 20 304 1100 1000 0.25 8] 8] 1 47 o] G i1 i1 78 88 100
14-Apr-00 | 1144 | 7320 51 20 aoa 1100 1000 0.25 o] o] 2 [s1¢] a2 92 93 94 a9 100 | 100
14-Apr-00 | 1224 | 7380 50 996
27-Apr-00 [ 1047 | 7640 45 928
S-May-00 | 1045 3990 26 280
18-May-00 | 1219 | 4770 14 180
18-May-00 | 1304 | 4740 4.9 20 304 1100 1000 0.25 8] 8] 5 86 98 100 | 100 | 100 | 100 | 100 | 100
18-May-00 | 1340 | 4720 9 20 304 1100 1000 0.25 8] 8] 4 74 98 100 | 100 | 100 | 100 | 100 | 100
8-Jun-00 | 915 | 5760 18 280
S-Jun-00 [ 1030 5760 8.1 20 284 1100 1000 025 o] o] 2 79 a8 100 | 100 | 100 | 100 | 100 | 100
S-Jun-00 [ 1102 ] 5760 35 20 294 1100 1000 0.25 o] o] ) [s1<] a5 100 | 100 | 100 | 100 | 100 | 100
14-Jun-00 | 1430 | 4580 13 171
5-Jul-00 | 1158 | 3450 15 140
19-Jul-00 | 845 | 4170 29 327
10-Aug-00 | 1305 | 2170 4 23
10-Aug-00 | 1340 | 2260 0.2 20 272 1100 1000 0.25 8] 5 23 73 86 as 100 | 100 [ 100 | 100 | 100
10-Aug-00 | 1415 | 2250 0.1 20 272 1100 1000 0.25 8] 5] 18 71 88 100 | 100 | 100 | 100 | 100 | 100
23-Aug-00 | 1547 | 2110 8 46
13-Sep-00 [ 1250 1310 3 11
27-Sep-00 | 1333 | 2250 9 55
S5-Apr-01 | 952 | 2120 29 166
S-Apr-01 | 1055| 2220 1.3 20 270 1100 1000 0.25 5] 15 32 91 99 100 | 100 | 100 | 100 | 100 | 100
S-Apr-01 | 1200] 2220 28 20 270 1100 1000 0.25 2 5 24 34 99 100 | 100 | 100 | 100 | 100 | 100
20-Apr-01 [ 1107 | 1260 19 65
4-hay-01 | 732 | 1370 13 48
A-hay-01 | 745 | 1180 0z 20 262 1100 1000 0.25 8] 8] 15 88 96 100 | 100 | 100 | 100 | 100 | 100
A-hay-01 | §50 | 1180 0.1 20 262 1100 1000 0.25 8] 8] 8] 75 94 100 | 100 | 100 | 100 | 100 | 100
16-May-01 [ 1408 | 1590 14 [s10]
8-Jun-01 | 958 | 1830 11 54
8-Jun-01 | 920 | 1830 0.8 20 270 1100 1000 0.25 0 1 25 92 97 99 100 | 100 [ 100 | 100 | 100
S-Jun-01 | 1035 1830 0.9 20 270 1100 1000 0.25 0 1 22 92 99 100 | 100 | 100 | 100 | 100 | 100
20-Jun-01 [1211] 1990 10 54
2-Jul-01  |1245] 1530 15 62
2-Jul-01 | 1300] 1530 0.1 20 266 1100 1000 0.25 8] 8] 8] 17 50 83 100 | 100 [ 100 | 100 | 100
2-Jul-01 | 1330] 1530 17 20 266 1100 1000 0.25 8] 1 2 25 93 100 | 100 | 100 | 100 | 100 | 100
16-Jul-01 [1308 | 2160 10 58
2-Aug-01 910 | 1350 5 18
10-Aug-01 (1210 1160 3 94
7-Sep-01 |1250| 3830 27 279
20-Sep-01 | 1652 | 1880 2 15
4-Apr-02 [1341 | 1880 0.07 20 270 1100 1000 0.25 2 10 31 78 29 94 96 100 | 100 | 100 | 100
4-Apr-02 [1429] 18480 0.21 20 270 1100 1000 0.25 1 2 g an 96 ag 100 | 100 [ 100 | 100 | 100
9-May-02 | 920 | 1270 0.02 20 262 1100 1000 0.25 1 3 17 81 96 98 100 | 100 [ 100 | 100 | 100
9-May-02 | 1022 1290 0.04 20 262 1000 1000 0.25 2 5 26 86 98 100 | 100 | 100 | 100 | 100 | 100
G-Jun-02 845 | 2720 0.54 20 260 1100 1000 0.25 0z 05 15 a2 a8 100 | 100 | 100 | 100 | 100 | 100
B-Jun-02 | 945 | 2710 0.41 20 260 1100 1000 0.25 0 0.2 14 97 99 100 | 100 | 100 | 100 | 100 | 100
1-Aug-02 | 340 | 4320 3.7 20 287 1100 1000 0.25 0.1 0.4 7 73 98 100 | 100 | 100 | 100 | 100 | 100
1-Aug-02 | 915 | 4340 9.9 20 287 1100 1000 0.25 0 0.1 0.6 28 98 99 100 | 100 | 100 | 100 | 100
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Table C-3. USGS Snake River temperature and monitoring data.
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WY 2000 WY 2001
nr Shelley nr Blackioot nr Shelley nr Blackfoot

Drate R Fin | Mean | Max fin | Mean | Max Min | Mean | Max Min | Mean
1-Apr

2-Apr

3-Apr

4-Apr

S-Apr

G-Apr 10.7 3.7 9.5
T-Apr 9.4 5.5 Fills] 9.1 7.9 5.6
B-Apr 9.9 54 5.5 3.4 5.7 Filks]
Q-Apr 11.1 4.7 5.9 .0 5.0 7.4
10-Apr 10.6 4.7 5.9 9.4 7.1 5.2
11-Apr 9.9 4.4 5.6 28 7.1 749
12-Apr 5.3 4.3 5.2 g1 5.5 7.0
13-Apr 5.9 a7 5.3 73 5.3 5.3
14-Apr 10.0 43 5.0 a4 o7 5.9
15-Apr 11.7 28 7.0 a7 5.5 3.0
16-Apr 13.4 4.9 8.3 10.8 7.5 a.1
17-Apr 15.1 52 9.6 122 3.7 103
18-Apr 161 59 107 | 132 a9 115
19-Apr 14.0 B85 107 | 129 | 105 | 118
20-Apr 12 6 a6 a7 121 a7 107
21-Apr 14 5 B85 1100 113 a87 100
22-Apr 154 a2 113 | 130 949 113
23-Apr 13.1 ] 106 | 125 | 105 | 116
24-Apr 16.2 ] 11.8 | 14.1 105 | 123
25-Apr 17.5 9.4 126 | 152 | 118 | 135
26-Apr 169 | 109 | 132 | 158 | 127 | 144
27-Apr 122 | 125 | 137 | 157 | 136 | 147
25-Apr 121 102 | 112 | 142 | 120 | 132 | 155 | 136 | 145
29-Apr 116 | 100 | 110 | 125 | 11.1 118 | 144 | 124 | 131
20-Apr 10.7 9.6 102 1125 | 102 | 113 | 111 105 | 105 | 129 | 119 | 123
Month

1-May 106 9.2 10 125 | 102 | 114 | 105 9.5 10.1 124 1110 | 116
2-May 116 | 101 108 | 127 1105 | 117 | 108 85 9.4 113 | 102 | 107
A-May 127 1106 | 115 | 136 [ 1141 123 | 1141 i 9.1 11.5 9.3 103
-hlay 126 | 116 | 120 | 136 [ 124 | 130 | 126 i 9.8 129 9.9 11.3
S-May 12.1 9.9 112 1135 | 116 | 122 | 122 36 100 1125 | 113 | 120
B-May 9.9 g4 9.1 116 | 107 | 110 | 125 9.4 108 | 129 | 108 | 118
T-May 8.4 7.8 3.0 10.8 9.4 9.9 125 | 100 | 110 | 133 | 110 | 122
S-May 3.5 75 3.0 10.2 8.7 9.4 12.5 99 11.1 142 1 119 | 131
O-hlay a3 51 g6 102 a1 a7 130 | 109 | 116 | 144 | 129 | 1386
10-klary a5 a87 91 107 a3 10 128 | 109 | 117 | 141 119 | 131
11-Mlay 57 74 51 104 53 549 130 109 | 119 | 149 [ 122 | 135
12-hlay 5.1 T2 il a7 74 5] 140 | 117 | 127 [ 155 [ 130 | 142
13-May an T3 52 102 53 a2 151 126 | 137 | 157 [ 139 | 147
1-Mlary 104 3.5 9.5 11.6 9.3 102 | 154 | 124 | 141 165 | 14.2 | 152
15-Mlary 116 | 103 | 109 | 125 [ 102 | 113 | 143 | 121 13.7 | 158 | 142 | 148
1 6-Mlary 115 | 109 | 11.1 124 | 112 | 118 | 139 | 123 | 130 | 152 | 135 | 143
17 -Mlay 109 | 103 | 106 | 119 [ 108 | 114 | 126 | 119 | 122 | 149 | 122 | 140
ERNEY 11.0 9.8 103 | 127 1108 | 116 | 130 | 122 | 126 | 147 | 136 | 142
19-kMary 120 | 101 1.0 1127 1112 [ 120 | 133 | 123 | 128 | 147 | 135 | 142
20-Mary 134 | 116 | 122 | 136 [ 116 | 125 | 136 12 128 | 141 120 | 135
21-May 135 | 120 | 127 [ 145 [ 125 | 134 | 137 | 119 | 125 | 146 | 121 133
22 May 137 1129 1132 | 145 [ 1323 | 140 | 137 | 116 | 124 | 158 | 129 | 142
23 May 141 129 1135 | 153 [ 135 | 143 | 153 | 123 | 136 | 168 | 139 | 153
24 May 147 | 124 | 140 [ 156 [ 142 | 148 | 172 | 126 | 152 | 177 | 146 | 160
25 May 149 | 141 143 | 155 | 145 [ 150 [ 177 | 148 | 1589 | 182 | 158 | 171
2E-May 146 | 127 | 140 | 156 [ 144 | 150 | 1689 | 151 157 | 180 | 165 | 173
27-May 140 | 132 | 137 | 156 [ 139 | 148 | 164 | 148 | 154 | 180 | 161 171
28-May 137 | 126 | 130 | 155 [ 1441 149 | 158 | 147 | 151 177 | 160 | 169
29-May 132 | 120 | 127 | 152 [ 136 | 144 | 15.1 129 | 146 | 171 192 | 161
20-May 135 | 118 | 128 | 149 [ 131 141 142 1123 | 137 | 160 | 135 | 149
21-May 132 | 118 | 123 | 145 [ 128 | 136 | 153 | 123 | 142 | 172 | 142 | 157
Month 14 9 T2 111 156 74 121 177 i7 127 | 182 93 14 1

179




American Falls Subbasin Assessment and TMDL e May 2012

Table C-3 Continued

WY 2000 WWYZ2001

nr Shelley nr Blackfoot nr Shelley nr Blackfoot

Date RS Min | Mean | Max Win | Mean | Max Win | Mean | Max Min | Mean

1-dun 127 [ 112 | 120 | 142 | 121 12.1 162 | 140 | 151 188 | 150 | 168

2-dun 122 | 115 | 124 | 149 | 127 | 138 | 164 [ 150 [ 155 [ 177 | 160 | 167

2-Jun 14.1 126 | 134 | 155 | 131 142 | 150 | 121 142 )1 163 | 138 | 149

4-Jun 146 | 130 | 129 | 164 | 129 | 151 121 105 | 117 | 139 | 122 | 12.8

S-Jdun 146 | 134 | 141 164 | 144 | 155 | 108 | 102 [ 105 [ 129 | 113 | 121

G-Jun 191 128 | 145 | 168 | 145 | 156 | 120 [ 105 [ 112 [ 144 | 116 | 12.0

7-dun 127 | 141 150 | 17.2 15 16.1 142 | 120 | 131 16.1 12.0 | 145

&-Jun 195 | 146 | 151 169 | 153 | 16.2 | 16.1 127 |1 149 | 177 | 146 | 16.0

S-Jun 149 | 135 | 140 | 166 | 145 | 152 [ 173 [ 151 16.1 124 | 168 | 17.0

10-Jun 135 | 126 | 130 | 152 | 138 [ 144 [ 1732 [ 154 [ 162 | 182 | 158 | 175

11-Jun 13.0 | 121 127 [ 150 | 125 1143 | 170 [ 154 [ 160 [ 185 | 161 174

12-Jun 129 | 124 1126 | 150 | 135 | 129 [ 156 [ 124 [ 148 | 174 | 141 15.8

12-Jun 130 | 121 125 | 149 | 127 | 136 | 134 [ 114 [ 126 [ 141 124 | 128

14-Jun 144 1123 1132 [ 153 1122 1142 | 114 [ 105 [ 109 [ 147 | 116 | 131

15-Jdun 154 | 140 | 146 | 153 | 142 | 149 | 131 108 | 120 |1 147 | 127 | 137

16-Jun 149 | 14.1 145 | 16.1 142 | 151 150 | 121 142 | 163 | 130 | 145

17-Jun 146 | 137 | 141 163 | 145 | 165 | 161 120 1155 | 166 | 152 | 16.0

18-Jun 149 | 135 | 142 | 166 | 147 [ 156 [ 162 [ 150 [ 154 | 168 | 149 | 160

19-Jun 149 | 143 | 145 | 164 | 150 [ 157 [ 164 [ 147 [ 155 | 174 | 150 | 162

20-Jun 151 127 | 141 16.1 145 | 154 | 172 | 150 | 161 189 | 158 | 17.2

21-Jun 146 | 134 | 140 | 166 | 149 [ 157 [ 180 [ 158 | 169 | 198 | 166 | 18.1

22-Jun 162 | 146 | 1564 | 174 | 162 | 162 | 186 [ 170 [ 177 [ 206 | 174 | 189

23-Jun 170 | 159 | 164 | 182 | 164 [ 172 [ 196 [ 175 [ 184 | 211 184 | 19.7

24-Jun 178 | 1682 | 16.7 198 | 178 | 186 | 215 | 185 | 200
25-Jun 182 | 162 | 17.0 126 | 172 | 179 | 205 | 17.7 | 19.2
26-Jun 178 | 1683 | 169 177 | 185 | 172 1 195 | 174 | 181
27-Jun 18.1 16.0 | 16.8 122 | 162 | 172 | 206 | 168 | 18.5
28-Jun 178 | 159 | 166 196 | 1685 | 179 |1 213 | 180 | 1986
28-Jun 18.1 160 | 1688 204 [ 177 [ 189 [ 221 184 | 202
30-Jun 178 | 163 | 16.8 209 | 185 | 196 | 228 | 19.0 | 208
Month 182 | 112 | 1486 209 [ 102 [ 154 [ 228 | 113 | 1686
1-Jul 174 | 1685 | 168 | 200 | 175 [ 186 [ 209 [ 186 | 195 | 228 | 195 | 21.2
2-Jul 179 | 160 | 168 | 197 | 175 1186 | 214 | 185 [ 197 | 231 195 | 21.2
3-Jul 166 | 162 | 164 | 192 | 175 [ 183 [ 214 [ 189 | 200 | 235 | 197 | 215
A-Jul 165 | 155 | 160 | 180 | 160 | 169 | 216 [ 194 [ 203 [ 233 | 206 | 21.9
S-dul 165 | 154 | 159 | 185 | 161 1723 | 216 | 198 | 203 | 231 | 208 | 218
B-Jul 168 | 192 | 159 | 184 | 164 | 174 | 211 192 | 200 ) 226 | 203 | 213
F-Jul 172 | 162 | 167 | 188 | 171 179 1199 1192 |1 196 | 213 | 197 | 202
S-Jul 176 | 166 | 17.1 192 | 174 | 184 | 202 | 189 | 194 [ 216 | 190 | 202
Q-Jul 178 | 168 | 173 | 190 | 179 | 185 | 198 [ 188 [ 192 | 206 | 195 | 201
10-Jul 173 | 1685 | 169 | 190 [ 175 [ 179 | 204 [ 191 196 | 218 | 192 | 204
11-Jul 170 | 199 | 165 | 190 | 168 [ 178 | 207 [ 191 198 | 216 | 198 | 20.7
12-Jul 178 | 160 | 169 | 195 | 175 | 186 | 214 [ 194 [ 201 [ 218 | 193 | 205
12-Jul 186 | 176 | 180 | 197 [ 177 [ 188 [ 214 [ 196 | 201 | 21.3 | 198 | 2086
14-Jul 186 | 178 | 180 | 197 | 185 [ 180 [ 212 [ 191 198 | 213 | 193 | 203
15-Jul 184 | 174 | 178 | 193 [ 180 (187 [ 212 [ 186 [ 192 | 210 | 192 | 199
16-Jul 186 | 173 | 179 | 197 | 184 | 19.0 | 201 18.1 189 | 211 182 | 195
17-Jdul 192 | 182 | 185 | 197 | 187 | 191 199 | 181 128 | 200 | 189 | 194
18-Jul 186 | 178 | 182 | 193 | 179 [ 186 | 204 [ 180 [ 189 | 205 | 182 | 192
19-Jul 178 [ 170 | 174 | 195 | 180 | 188 [ 206 [ 180 [ 191 | 211 184 | 19.7
20-dul 182 | 166 | 174 | 193 | 177 1185 | 214 [ 182 [ 195 [ 216 | 189 | 201
21-Jul 19.1 174 1182 | 195 | 177 | 186 | 219 [ 1823 [ 188 [ 213 | 187 | 20.0
22-dul 203 | 1V 6 | 188 222 1185 | 200 [ 215 | 185 | 200
23-Jul 208 | 181 191 226 [ 185 | 201 | 221 185 | 203
24-Jul 205 | 181 19.0 227 [ 185 [ 203 [ 221 19.0 | 205
25-dul 210 | 176 | 190 224 | 185 | 204 | 221 189 | 204
26-Jul 205 | 179 | 1886 226 | 185 | 201 22 189 | 204
27-dul 202 | 176 | 184 224 1182 | 200 | 221 124 | 20.2
28-Jul 202 | 171 185 217 (185 (187 [ 216 | 190 | 203

29-Jul 210 [ 182 | 193 | 228 | 188 | 207 | 21.2 | 181 195 | 210 | 180 | 195

30-Jul 212 | 186 | 197 | 230 [ 190 [ 209 [ 212 | 177 | 191 | 210 | 180 | 19.5

31-Jdul 213 [ 189 | 200 | 231 198 | 213 | 206 | 172 | 185 [ 198 | 174 | 1886

Month 213 [ 152 | 178 224 [ 172 [ 197 [ 235 | 174 | 203
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Table C-2. Continued

W 2000 W 200
nr Shelley nr Blackfoot nr Shelley nr Blackfoot

Date Il Min | Mean | Max fin | Wlean | hax Win | Mean | Max Min | Mean
1-Aug 21.1 194 | 202 | 231 200 | 214 | 214 | 167 | 187 | 210 | 171 19.0
2-Aug 215 | 194 | 201 221 1958 | 213 | 221 175 | 195 | 220 | 182 | 200
3-Aug 208 | 191 197 | 228 | 198 | 208 | 207 | 1581 195 | 208 [ 189 | 198
A-Aug 207 | 187 | 194 | 228 | 195 [ 209 | 227 | 188 | 204 | 221 187 | 203
S-AU0 202 1184 | 190 | 215 | 193 [ 204 | 227 | 188 | 204 | 223 [ 192 | 207
F-Aug 203 | 181 190 | 205 | 188 | 197 | 234 | 189 | 208 | 226 | 195 | 21.0
7-Aug 203 | 184 | 191 208 | 187 | 197 [ 236 | 199 | 213 | 2253 | 202 [ 212
S-Aun 202 | 154 | 191 205 | 187 | 196 [ 243 | 199 | 217 | 230 | 198 [ 214
g-Aug 213 | 187 | 195 | 210 | 192 [ 200 | 227 | 201 210 | 221 203 | 208
10-Aug 218 | 191 199 | 220 | 195 | 205 | 232 |13 | 208 | 218 | 190 | 204
11-Aug 215 | 181 195 | 216 | 172 | 198 | 226 | 191 205 | 216 | 193 [ 204
12-Aug 217 | 173 | 190 | 220 | 158 [ 191 227 | 186 | 203 | 216 | 192 [ 204
13-Aug 215 | 174 | 190 | 218 | 175 [ 197 | 226 | 193 | 204 | 220 [ 193 | 205
14-Aug 215 | 171 189 | 223 | 171 196 | 236 | 191 21.0 | 221 193 | 207
15-Aug 207 | 174 [ 188 | 210 | 174 [ 194 | 227 | 194 | 208 | 215 [ 197 | 205
16-Aug 217 | 173 | 189 | 220 | 164 [ 193 | 227 | 186 | 204 | 218 [ 189 | 203
17-Aug 215 | 171 137 | 211 17.1 192 | 229 | 188 | 205 | 221 193 | 206
15-Aug 207 | A76E | 186 | 216 | 172 [ 194 | 222 [ 189 | 202 | 215 [ 195 | 205
19-Aug 205 | 174 | 186 | 206 | 175 [ 190 | 214 | 188 | 196 | 206 [ 185 | 196
20-Aug 192 | 168 | 177 | 195 [ 172 | 183 | 201 178 | 188 | 200 | 182 | 191
21-Aug 192 | 165 | 175 | 188 | 166 | 175 | 21.1 172 | 187 | 198 | 177 | 189
22-Aug 199 | 162 | 178 | 198 | 169 | 182 | 221 173 1193 | 203 | 174 | 189
23-Aug 212 1174 [ 184 [ 193 | 174 [ 183 | 212 [ 178 [ 163 | 203 [ 184 | 193
24-Aug 21 178 | 190 | 211 175 | 19.1 221 178 | 195 | 202 | 180 | 191
25 Aug 215 | 181 196 | 21.1 184 | 197 [ 222 | 173 | 184 | 205 | 177 [ 190
ZH-AUg 215 | 187 | 197 | 210 | 185 [ 197 | 227 [ 172 | 195 | 210 [ 160 | 194
27-Aug 21.2 | 181 192 | 208 | 180 | 194 | 222 | 177 | 195 | 206 | 184 | 195
25-Aug 203 |1 171 154 | 201 179 | 189 [ 224 | 180 | 198 | 205 | 182 [ 193
29-Aug 207 | 163 | 180 | 201 169 | 186 | 227 | 178 | 199 | 206 | 182 [ 194
30-Aug 19.1 171 176 | 190 | 174 | 180 | 216 | 178 | 195 | 200 | 187 | 194
31-Aug 192 | 163 | 173 | 182 | 161 172 | 219 | 183 | 196 | 203 | 182 | 192
Ilonth 218 | 162 | 189 | 231 128 | 194 [ 2423 | 167 | 200 | 230 | 171 20.0
1-Sep 15.1 159 | 167 | 184 | 163 | 170 [ 212 | 183 | 193 | 203 | 187 [ 195
2-Sep 151 154 | 161 164 | 155 [ 159 | 209 | 178 | 191 195 | 184 [ 191
2-Sep 178 | 147 | 159 | 168 | 149 | 157 | 206 | 180 | 190 | 1983 | 182 | 190
A4-Sep 179 | 151 162 | 174 | 156 | 164 | 206 | 180 | 190 | 197 | 184 | 190
S-Sep 186 | 151 16 | 169 | 156 | 163 | 202 | 151 190 | 195 [ 187 | 191
G-Sep 170 | 149 | 156 | 163 | 150 | 157 | 181 161 170 | 19.2 | 161 171
7-Sep 173 | 141 154 | 1686 | 145 | 155 | 165 | 145 | 155 | 163 | 153 | 159
B-Sep 179 | 141 195 | 166 | 150 | 158 | 158 | 129 | 146 | 155 | 14.1 143
9-Sep 170 | 129 | 145 | 158 | 142 150 | 164 | 1234 | 147 | 155 | 141 14 .8
10-Sep 156 | 135 [ 146 | 170 | 126 | 150 | 16.1 144 | 15.2
11-Sep 163 | 139 [ 151 178 | 142 | 157 | 1658 | 146 [ 156
12-Sep 169 | 144 [ 156 | 172 | 153 | 160 | 165 [ 155 | 1583
13-Sep 182 | 145 [ 164 | 178 | 156 | 164 | 169 [ 155 | 16.1
14-Sep 187 | 150 [ 170 | 180 | 154 | 164 | 174 [ 153 | 162
15-Sep 205 | 157 | 177 | 190 | 158 [ 175 | 186 | 156 | 168 | 17.7 | 160 | 168
16-Sep 208 | 199 | 178 | 188 | 163 [ 17y 7 | 185 | 159 | 169 | 176 | 160 | 168
17-Sep 208 | 166 | 180 | 195 | 169 [ 181 158 | 16.1 170 | 177 [ 158 | 167
15-Sep 149.1 162 | 173 | 180 | 166 | 174 [ 185 | 158 | 168 | 177 | 158 | 168
19-Sep 15.1 155 | 167 | 172 | 158 | 165 [ 180 | 158 | 166 | 174 | 157 [ 165
20-Sep 174 | 1432 | 155 | 161 142 | 153 [ 175 | 151 160 | 168 [ 150 | 1543
21-Sep 147 | 129 | 141 125 | 142 [ 148 | 172 [ 145 | 157 | 169 [ 149 | 158
22-Sep 129 | 109 | 120 | 142 | 114 [ 125 | 177 [ 145 | 158 | 166 | 149 | 158
23 -Sep 11.5 9.5 106 | 114 | 104 | 108 | 178 | 145 | 159 | 166 | 149 | 158
249 - Sep 12.1 9.2 104 1119 [ 102 | 110 | 180 | 148 | 162 | 166 | 152 | 159
25-Sep 127 96 1M0g | 122 [ 105 | 113 | 173 | 151 161 166 | 153 [ 160
26-Sep 127 | 104 | 118 | 127 [ 110 | 118 | 172 | 148 | 160 | 165 | 149 | 157
27 - Sep 149 | 1089 | 126 | 135 | 114 | 124 | 173 | 147 | 158 | 166 | 149 | 158
25-Sep 155 | 115 | 131 14 1 121 1320 | 167 | 150 | 157 | 161 152 | 157
29-Zep 162 | 122 | 136 | 144 | 128 | 136 | 17.2 | 151 16 165 | 149 [ 156
A0-Sep 127 | 124 | 135 | 138 | 127 | 131 1723 | 147 | 158 | 165 | 147 [ 156
flonth 195 | 10.2 15 212 | 134 | 165 | 203 | 141 16.5
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Table C-4. City of Blackfoot sampling on Snake River at Blackfoot, May 2001 to September

2003 (from Discharge Monitoring Reports).

Total ortho- Total
phosphate Total Mitrate+ | Kjeldahl

Flowy as P phosphorus |Ammonia| nitrite | nitrogen | Turbidity | T35
Date (cfs) | (maiL) (o) | o) | o) | ey | NTUY | gL’
Mlay-01 1470 =005 =005 0.08 0049 05 678 13
Jun-01
Jul-01 2910 =005 =005 =004 0.1 03 477 16
Aug-01
Sep-01
Cct-01 2370 =05 <0 05 <104 <104 <[] 14 5
M-
Dec-01
Jan-02
Feph-02
Mar-02
Apr-02 1860 =05 0.09 <104 015 048 53 13
Mlay-02
Jun-02 25819 005 0.05 <(].04 002 0.32 £.87 105
Jul-02
Aug-02
Sep-02
Cct-02
Moy-02 2170 =005 0.05 =004 0.1 015 112 2
Dec-02
Jan-032
Fepb-03
Mlar-03 1800 005 0.05 0.04 018 023 4 61 9
Apr-03 1500 0.0% 0.05 0.04 0.0z 0.21 1.27 2
Mlan-03
Jun-03
Jul-03
Aug-03 4610 =005 <005 <04 <02 0.35 437 3
Sep-03 2530 =0.05 <0.05 <0.04 <002 0.24 173 28

'"TSS=total suspended solids; grab sample
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Table C-5. Nutrient and sediment data from USGS sampling at Snake River near Blackfoot
surface-water station (13069500).

Ammonia Suspended |Suspended | Suspended
Ammonia, Mitrite, | +organic | Ammonia Nitrite+ Ortho- sediment = | sediment < | sediment,
filtered, filtered,| nitrogen, | +organic nitrate, Mitrite+ [ Total | Phosphorus, phosphate, | Suspended | 0.0625 mm | 00625 mm| sieve dia
Flow | (mglL as (mg/L | unfiltered, | nitrogen | filtered, nitrate [nitrogen| unfiltered, |Phosphorus| filtered, sediment | sieve dia. | sieve dia. | percent<
Date (cfs) ) as M) [(ma/llas M| 12 md |{mgl as M) 12 md ] (gl (mg/L) 12md [imgll asP)|  (mgl) (gL} {mgfl) | 0.0625 mm
10/221987 | 2,110 <01 0.05
7131888 | 2570 0.12 012
TH17/1989 | 2970 o018 U1 0.32 032 0.153 U2| 0.153 047 =0.05 0.025 =0.001 23 73
8141989 | 2,180 | 0028 U1 0.32 032 0077 |U2| 0077 | 040 <0.05 0.025 0.004 11 7T
9191989 | 2730 | 0024 U1 0.29 0.29 0067 |U2| 0067 | 036 <0.05 0.025 <0.001 14 99
114211989 | 2400 0.02 | 05 05 0.12 012 072 002 002 0.01 5
1/26/1690 | 2,200 0.02 | 04 04 0.37 0.37 077 0.04 0.04 0.02
31671980 | 2,010 0.01 U1 a4 04 03 03 070 0.05 0.05 0.02 12
5/8/1990 | 1230 | <0.01 |U1 <02 01 0.1 01 0.20 004 004 <0.01 15
T/23/11990 | 3790 002 |1 03 03 <01 005 0.35 003 003 <001
9121990 | 2,980 0.02 | 04 04 <01 0.05 045 <001 0.005 <001 13
11419/1981 | 3,000 0.01 0.0 =02 01 0.1 011 0.21 0.02 0.02 =0.01 8
1141992 | 1,740 002 =001 =02 a1 0.32 032 042 0.08 0.08 001
319/1992 | 1,650 0.01 <0.01 03 03 0.23 023 053 011 011 003 14
5/13/1992 | 2960 0.02 <001 <02 0.1 0.054 0054 | 015 004 004 <001 20
73001992 | 1,300 0.03 <001 =02 0.1 0.084 0.094 | 018 <001 0.005 <001 3
9/22/1992 | 1,560 <=0.01 =0.01 =02 a1 0.067 0.087 017 0.03 0.03 0.02 4
41271993 | 2410 002 =001 05 05 0.27 027 077 004 004 003 14 4 10 71
4/26/1993 | 2,530 0.02 <0.01 02 02 0.13 013 033 002 002 0.01 14 2 12 82
5M0/1993 | 6650 0.04 <0.01 04 04 0.28 0.28 0.68 0.11 0.11 0.03 53 11 48 81
512411893 | 8,800 0.02 =0.01 =02 0.1 0.13 0.13 0.23 0.04 0.04 0.02 55 10 45 81
6771993 |17,100f 004 =0.01 =02 a1 0.19 018 0.29 002 002 a.01 75 18 56 74
B/21/1993 | 9,100 003 =001 =02 01 0.084 0.084 018 oo oo =001 26 " 15 57
TH211993 | 1,500 0.03 <0.01 02 02 0.088 0085 | 029 003 003 <0.01 8 4 4 56
8/9/1993 | 2,840 0.02 <0.01 =02 0.1 0.11 0.11 0.21 002 002 <0.01 13 4 9 68
9/13/1893 | 1,690 0.03 =0.01 =02 0.1 045 045 0.55 0.01 0.01 =0.01 2 <1 2 88
10/18/1993 | 2,320 0.01 =0.01 =02 a1 0.082 0.082 0.18 =0.01 0.005 =0.01 " 7
1141501993 | 2810 <=0.01 =001 =02 01 018 018 0.28 =001 0.005 =001 5 66
1241311993 | 3,240 0.01 <0.01 =02 01 0.32 032 042 <001 0.005 <0.01 16 70
1/10/1994 | 3,500 0.02 <0.01 =02 0.1 0.36 0.36 046 0.03 0.03 <0.01 14 56
210/1894 | 2810 0.02 0.02 =02 01 0.38 0.38 048 0.03 0.03 0.01 13 72
311471994 | 2,500 003 0.01 =02 a1 0.25 025 0.35 0.02 0.02 0.02 13 82
4171984 | 3790 003 =001 =02 01 0.37 027 037 002 002 =001 14 69
5/26/1994 | 1,290 0.02 0.01 02 02 0.09 0.09 0.29 002 002 <001 5 39
61771994 | 1610 0.03 <001 =02 0.1 0.1 0.1 0.20 <001 0.005 0.02 4 76
62411894 | 1460 0.02 =0.01 0.2 0.2 0.065 0.065 [ 027 =001 0.005 =0.01 ] 71
TH18/19394 | 2,860 0.01 =001 a3 03 0.051 0.051 0.35 0.04 0.04 =001 16 88
§M15/1994 | 5760 0.02 <0.01 <02 01 <0.05 0025 | 013 <001 0.005 <0.01 ) 83
9M14/1994 | 892 0.02 <001 =02 0.1 0.13 013 023 0.01 0.01 <001 2 100
10/7/1994 | 3220 | <0.01 <001 =02 0.1 0.19 0.18 0.28 0.01 0.01 <001 3 48
1171994 | 2430 | <0.01 0.0 =02 01 0.25 0.25 0.35 =001 0.005 =0.01 5 76
12/12/1994 [ 2,070 <0.01 0.01 =02 01 0.35 035 045 0.02 0.02 0.02 9 86
117/1995 | 2,260 0.02 0.01 <02 01 0.36 0.36 046 003 003 0.01 9 71
2/2111995 | 2,130 | <0.01 <001 <02 0.1 0.27 0.27 0.37 <001 0.005 <001 13 39
32111995 [ 3,020 | <0.01 <001 03 03 0.31 0.31 0.61 0.05 0.05 0.01 23 76
4181995 | 2710 | <0.01 0.0 =02 01 0.14 0.14 0.24 =001 0.005 =0.01 15 94
510/1995 | 5,840 0.04 =001 a5 a5 02 02 070 007 007 0.02 33 92
6/1/1995 |14,300) 002 <0.01 <02 01 0.12 012 0.22 <001 0.005 0.01 35 78
6/3/1995 |19,300) 003 <001 <02 0.1 0.12 012 0.22 <001 0.005 0.01 94 67
7/6/1995 | 8490 | <0.01 <001 0.2 0.2 <0.09 0025 | 023 <001 0.005 <001 17 78
9551985 | 1,250 <=0.01 =0.01 02 02 0.14 014 0.34 002 002 =0.01 4 78
10/26/1995 | 2,830 <0.01 0.01 02 02 0.13 013 033 001 001 =001 14 58
4/25/1996 |13,000| <0.01 <0.01 02 02 0.18 0.18 0.38 005 005 <0.01 36
5/29/1996 [18,700] 0.03 <0.01 03 03 0.15 015 045 0.07 0.07 0.01 84
6/21/11996 [16,500] 0.03 <001 0.2 0.2 0.09 0.08 0.28 0.04 0.04 0.02 50
TH81996 | 5,210 003 =0.01 =02 a1 0.24 024 0.34 002 002 a.01 32
82271996 | 1,780 <0.01 =001 =02 01 0.28 026 0.36 =001 0.005 =001 8
919/1996 | 4900 | <0.01 <0.01 =02 01 0.28 0.28 0.38 0.01 0.01 <0.01 16
4/21/1998 | 8460 0.04 <0.01 0.17 0.17 0.59 0.59 0.76 003 003 0.01 24 100
5191898 [17,300] 0.05 0.014 0.34 0.34 0.06 0.06 040 0.04 0.04 0.02 64
62371998 | 12,500 =0.02 0.01 0.23 023 0.07 0.07 0.30 0.03 0.03 =0.01 26 100
Ti23/1998 | 3,000 <=0.02 =001 0.23 023 008 008 031 =001 0.005 =001 14 100
8/31/1998 | 2530 | <0.02 <0.01 0.19 0.19 0.06 0.06 0.25 <001 0.005 <0.01 9 100
10/2011998 | 4200 | <0.02 =001 0.16 0.16 0.09 0.08 0.25 =005 0.025 =001 7

<=actual value is known to be less than the value shown
U1=unfiltered samples, paired t-test for € filtered and unfiltered samples taken from MNov 19391 to Sep 1992 showed na significant differences (t-stat=1.94, one-tail p value = 0.055,
wo-tail p value = 0.11)
U2=unfiltered samples, paired t-test for 12 filtered and unfiltered samples taken fram Nowv 1989 to Sep 1992 shawed no significant differences {t-stat=-0.48, one-tail p value = 0.32,
two-tail pvalue = 0.64)
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Table C-6. Nutrient and sediment data from USGS sampling at Snake River near Shelley surface-water station (13060000).

Ammonia
Ammonia, | Mitrite, | +organic  [Ammonial  Mitrite+ Ortho- Suspended
filtered, |filtered,| nitrogen, | +organic nitrate, Mitrite+ | Total |Phosphorus, phosphate, |Suspended| sediment,
Flowe | (magil as | (mgfL | unfitered, | nitrogen | filtered, | nitrate |nitrogen| unfiltered, |Phosphorus|  filtered, sediment | percent <

Date {cfs) )] asM) |img/Las k| 12 md [img/l as N)| 172 mdl | (mgil) imafL) W2md [(mg/lasPF)| (mol) |0.0625mm
1161990 | 2830 0.04 <0.01 0.3 0.3 0z 0.200 0.5 <0.01 0.00% 0.02 3
1161991 | 2920 018 =0.01 0.2 0.z 0.3 0.300 05 004 0.040 0.04
IM21991 | 2,800 012 0.01 0.2 0z 032 0320 | 052 003 0.030 0.04 10
5151991 | 6310 0.08 =0.01 06 06 021 0210 | 081 006 0.080 =0.01 14
TH0M991 | 4830 0.0% 0.01 0.4 04 =0.05 0025 | 045 003 0.030 0.02 5
9201991 | 3470 003 0.01 07 07 0.065 0065 | 0765 0.02 0.020 =0.01 3
1171992 | 2450 0.0% 0.01 0.3 0.3 0.24 0240 | 054 004 0.040 0.02 3
1191993 | 2780 011 002 02 0z 036 0360 | 056 004 0.040 0.03
3221993 | 2650 0.1 <0.01 0.2 0z 0.39 0390 | 059 004 0.040 0.04 11
5181993 | 11,600 0.04 =0.01 0.3 0.3 011 om0 | 04 0.04 0.040 002 32
7211993 | 5660 0.04 <0.01 0.3 0.3 018 0180 | 048 002 0.020 <0.01
92911993 | 2990 0.04 =0.01 0.2 0.z 022 0220 | 042 002 0.020 002 3
5251994 | 4 660 003 0.01 =02 01 015 0150 | 035 002 0.020 0.01 5 a0
11/21/1994 | 2670 002 =0.01 =072 0.1 028 0260 | 046 =001 0.005 =0.01
1191995 | 25820 004 =0.01 0z 0z 033 0330 | 053 005 0.050 0oz
3271995 | 2860 003 =0.01 0.2 0.2z 0.35 0350 | 055 0.02 0.020 002 4 97
5191995 | 15,800 002 =0.01 03 03 011 0110 | 041 004 0.040 <0.01 41 92
TTM995 | 13300 003 =0.01 0.2 0.2z 012 0120 | 032 002 0.020 002
9211995 | 3500 =0.01 0.01 28 28 01 0100 29 0.01 0.010 <0.01 2 89

<=gctual value is known to be less than the value shown
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Appendix D: Point Source Information

185



American Falls Subbasin Assessment and TMDL e May 2012

This page intentionally left blank for correct double-sided printing.

186



American Falls Subbasin Assessment and TMDL e May 2012

Table D-1. Flow and total suspended solids data from Shelley and Firth wastewater
treatment plants (WWTP), January 2000 to September 2003 (from Discharge Monitoring

Reports).
Firth YW TP Shelley VWY TP
Date Flow {cfs) TSS {marl )’ Flowi (cfs) TSS (mgily’

Jan-00 015 15.0 0.59 405
Feb-00 011 67.0 0.59 40.0
Mar-00 0.14 56.0 0.53 59.0
Apr-00 Q.11 57.0 0.40 41.0
May-00 0.09 65.0 0.329 47.0
Jun-00 018 35.0 0.28 33.0
Jul-00 0.50 430 0.34 a5 5
Aug-00 079 14 .0 031 86.5
Sep-00 0.64 a0 045 a1.0
Oct-00 0.39 0.0 0.56 44 .0
MNow-00 0.14 27.0 0.60 55
Dec-00 0.14 26.0 0.59 125
Jan-01 0.20 21.0 062 205
Feb-01 018 40.0 067 175
Mar-01 017 47.0 065 105
Apr-01 015 260 0486 225
May-01 012 240 036 395
Jun-01 014 4.0 0.34 22.0
Jul-01 0.29 29.0 032 38.0
Aug-01 0.29 16.0 0.29 6.5
Sep-01 0.20 15.0 042 29.0
Oct-01 013 1.0 0.40 28.0
MNow-01 0.06 4.0 0.56 25
Dec-01 007 11.0 057 140
Jan-02 0.09 51.0 0.59 17 .5
Feb-02 0.09 200 0.59 12.5
Mar-02Z 0.03 8.0 065 17.0
Apr-02 0.00 0.0 0.59 24.0
May-02 0.14 21.0 0.40 231.0
Jun-02 017 8.0 0.34 29.0
Jul-02 0.00 0.0 0.20 63.0
Aug-02 027 16.0 032 1230
Sep-02 029 15.0 048 63.0
Oct-02 0.20 a0 046 29.0
MNow-02 012 300 0.53 15.0
Dec-02 0.00 0.0 0.54 26.0
Jan-03 0.00 0.0 0.59 50.0
Feb-03 013 36.0 0.51 60.0
Mar-03 Q.11 24.0 048 50.0
Apr-03 014 260 0486 550
May-03 017 120 042 81.0
Jun-03 011 450

Jul-03 0.00 0.0

Aug-03 0.34 19.0

Sep-03 016 4.0

"TSS=total suspended solids; oncefmonth grab sample
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Table D-2. DEQ sampling at Firth and Shelley wastewater treatment plants (WWTP),
November 2002 to July 2003.

Dissolved Total Total
ortho- Total Total Total Kjeldahl | NO2+NO3 | suspended
phosphorus | phosphorus | ammonia as | nitrogen as N as N solids - Turbidity
Date asF{mg/L) | as P img/l) | N {mgil) (mgfl) (mafl) [ 105°C (mgiL)| (NTL)
Firth WWTP

14-MNoy-02 1.92 224 1386 158 0.036 18
4-Dec-072
15-Jan-03
12-Feb-03 1.89 282 152 18 0063 27
18-Mar-03
16-Apr-03 207 266 145 198 0062 21

T-May-03 128 243 T 46 145 02325 45
29-May-03 189 263 11 183 0017 30 217
19-Jun-03 2.4 391 134 1349 0027 48 249

Shelley WWTP

14-Mow-02 157 1.96 125 156 0213 17

4-Dec-02 128 1.9 118 153 0.49 2
15-Jan-02 1.8 248 102 1649 0776 349
12-Feb-03 176 261 9.25 161 1.19 49
18-Mar-03 158 283 5.91 137 16 B0
16-Apr-03 245 3.0 6 6 128 0521 23

T-May-03 1.18 261 25 134 0.849 g2
29-May-03 0143 0872 0026 728 0027 4 27
19-Jun-03 1.07 338 187 192 0058 g0 3572

2-Jul-03 1.85 572 4105 218 0073 91

20-Jul-03 111 298 236 112 0222 3
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Table D-3. Water quality data from Blackfoot Wastewater Treatment Plant, January 2000 to
September 2003 (from Discharge Monitoring Reports).

Total
Mitrate+ | Kjeldahl Total Total ortho-
F o nitrite nitrogen |phosphorus | phosphate | Turbidity| TSS
Date fcfs) | (mgily' | imgily’ fmgily' |as P {mo/ly | (NTUY [{mgil)®

Jan-00 1.74 9.5
Fehb-00 1.53 12.8
Mar-00 1.80 10.9
Apr-00 1.74 121
Felay-00 1.74 13.2
Jun-00 1.78 6.7
Jul-00 1.88 9.4
Aug-00 1.80 124
Sep-00 1.81 14 .1
Cct-00 1.80 10.8
Mone-00 1.67 10.2
Dec-00 1.54 6.7
Jdan-01 166 =
Feb-01 176 25
MAar-0-1 1.81 15.8 549 268 261 5168 70
Apr-01 1.71 226 5.3 4.5 4.1 e Ns]s] 4.8
Melay=01 1.73 203 14 4 5.1 5.1 678 72
Jun-01 1.73 213 1.05 33z a7s 516 26
Jul-01 1.73 214 a0z 263 24 225 58
Aug-01 2.04 17.8 1.58 347 328 0 11.5
Sep-01 205 228 386 3497 382 4 65 11.3
Cct-01 1.97 159 19.9 418 353 637 i
Mon-071 1.92 678 10.6 217 299 288 52
Dec-01 2.34 17.4 1.36 343 3 2.388 6.6
Jan-02 242 219 0.1 368 303 2.88 5.7
Feb-02 242 298 601 < 51 6 54 9.5
kAar-02 242 24.8 =01 22338 22338 228 48
Apr-02 242 266 1.89 201 228 £ B6 55
Mlay-02 202 247 =01 366 366 392 6.5
Jun-02 217 275 =01 387 375 309 5.0
Jul-02 258 2249 1.53 387 35z 309 79
Aug-02 258 18 232 422 402 782 12.7
Sep-02 31z 21 0.1 5.0 352 8.74 9.3
Oct-02 330 174 247 346 34 966 12.2
Monw-02 320 941 1.7 44 37T 201 194
Cec-02 210 155 445 283 27 75T 119
Jan-03 202 6.2 288 037 0321 524 75
Feh-03 305 13.9 255 049 0.2 4 .81 7.5
Mar-03 328 152 434 6.7 656 139 88
Apr-03 344 204 276 2 01 382 335 59
Melay-03 280 161 248 322 213 1.15 72
Jun-03 417 13.5 1.59 4 .69 4.59 1.08 7.2
Jul-03 4.25 136 1.93 8.08 8.07 2.5 5.1
Aug-03 463 952 277 5] 536 247 9.0
Sep-03 < a4 6.63 267 213 2.13 621 57

1sampled oncefmonth
“TSS=total suspended solids, monthly average, sampled twicefweeal
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Table D-4. Simple Method pollutant load calculation for stormwater runoff from City of Blackfoot into Snake River.

Fraction of | Calculated
average average 1SS! Total phosphorus| Orthophosphorus | MNitrate+nitrite
Average annual | @nnual storm| Event | apnual | Event | Annual | Event | apnual | Event | Annual
Land use Runoff annual | precipitation|  runoff mean | pollutant | MeAN | pollutant | MeAN | pollutant | MeAN | pollutant
area | Percent |coefficient|precipitation|available for| volume | conc? | loads |conc?| loads |conc®| loads |conc?| loads
Land use categories {acres) |impervious|  (Rv) finkgr) runoff (it hr) (mgl)| (bs) [imgl)| dbs) [(mgll)| (bs) |(mgli| (lbs)
1 Subbasin
1 Residential-low density 214 20 0.23 10.0 0.90 160,903 271 2723 0.99 10 078 8 0.29 3
2 Residential-medium density| 102.8 a0 032 100 0.90 1,074,764 271 18,189 | 0.99 66 073 52 0.29 19
3 Residential--high density 737 50 059 10.0 0.90 1420177 271 24035 099 [t 078 59 0.29 26
4 Commercial 2527 90 0.86 10.0 0.0 7,099,890 271 120158 099 439 0.78 246 0.29 129
4 Industrial 344 20 077 10.0 0.30 865 455 271 14647 | 0.99 54 078 472 0.29 16
5 Public 00 50 050 10.0 0.30 0 271 0 099 0 078 0 0.29 0
6 Recreation 0.0 20 0.38 10.0 0.90 0 271 0 0.99 0 078 0 0.29 0
7 Transporation 0.0 a0 077 100 0.90 0 271 0 0.99 0 073 0 0.29 0
3 Rangeland 00 5 0.10 10.0 0.00 0 271 0 0499 0 078 0 029 0
4 Water 0n 100 0495 10.0 0.00 0 271 0 099 0 078 0 0.29 0
5 Wetland/Riparian 0n 100 0495 10.0 0.00 0 271 0 099 0 078 0 0.29 0
6 Barren Land 0.0 5 010 100 0.00 0 271 0 0.99 0 073 0 029 0
7 Canal 00 100 0495 10.0 0.00 0 271 0 0499 0 078 0 029 0
8 Other
1 Junkyard 0.0 an 0.3z 10.0 040 0 271 0 0.99 0 078 0 0.29 0
2 Pestroleum Tanks 0.0 NA® MA® 10.0 0.40 NAZ MAT | AT | AT | WA | NAT | NAT | WA | AT
9 Unclassified 0n 0.0s 10.0 040 0 0 0 0 0
Total| 485.0 10,621,189 179,752 657 517 192

1TSS =total suspencded solids
2conc.=concentration
*NA=not applicable
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Table D-5. Water quality data from Aberdeen Wastewater Treatment Plant and

ambient monitoring in Little Hole Draw/Hazard Creek, January 2000 to September

2003 (from Discharge Monitoring Reports.)

Ambient monitoring
{Little Hole Drawvw
Yiastewater treatment plant effluent Hazard Creel)
Total Kjeldahl | Mitrate+ Total
Flow | Ammonia nitrogen nitrite | phosphorus | TSS Flow | Ammonia
Date (cfs) | (mgiL)' mol)' [ imgiy)' | (mg/l)' | (mgily® | (cfs) | (mgll)’
Jan-00 0432 11
Feb-00 053 9
har-00 077 9
Apr-00 0.71 4.5
May-00 065 4.4
Jun-00 0.74 5.5
Jul-00 0.85 4
Aug-00 0.685 2.4
Sep-00 062 55
Cict-00 1.07 16.8
Mow-00 0.60 16
Dec-00 0.85 135
Jan-01 .96 152
Feb-01 0.87v 18
Mar-01 0.96 16.5
Apr-01 0.88 155
Mlay-01 076 176
Jun-01 0.63 19
Jul-01 0.59 10.2
Aug-01 0.51 Q.2
Sep-01 048 4.8
Cct-01 0.50 9.8
Mo 0.29 15
Dec-01 0.36 4.0 232 4.6 1.32 5.8 0.00
Jan-02 042 8.2
Feb-02 0.39 11
Mar-02 0.53 5.2 9.1 2 16 15 065 0.582
Apr-0Z2 059 136
Fay-02 0.71 11
Jun-02 057 2.08 3.1 1.4 1.7 118 47 .84 =0.05
Jul-02 0.60 7.6
Aug-02 046 105
Sep-02 045 =0.0% 2.3 5.5 1 g 0.11 =0.0%
Cct-02 043 76
Mowy-02 057 10.5
Cec-02 076 7.1 7.5 274 1.4 152 0.00
Jan-03 0.582 1558
Feb-032 0.74 123
har-03 076 8.9 3.4 0.87 0.86 15 0.00
Apr-03 0.74 18.2
Mlay-03 0.7z 14.5
Jun-03 0.70 8.1 7.2 2.6 1.22 12 Iponz2 0.0%
Jul-032 070 106
Aug-03 065 3
Sep-03 0G5 29 1.3 3.6 112 Q.0 254 =005

Toncefguarter grab sample
*TsS=total suspended solids; monthly average, sampled weakly
*grab sample
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Appendix E: Tributaries, Springs, and Drains
Information
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Table E-1. BOR sampling of tributaries and drainages to American Falls Reservoir, May 2001 to August 2003.

Date Time  [MOs+NO; | Ortho P | Total P | MNHs | TKN | COs | HCOs | TDS-180 | Alkalinity| S5 |LabpH |Lab EC [Turbidity|  Field DO | Field |FieldEC| Flow
sampled |Replicate|sampled | (mg/L) | (mail) | (mail) | (modl) | (moil) | (mafl) | imofL) [ (mall) fma/L) | (maiL) | (SU) [(uSfemi| (NTU) | Temp (°C) | (mail) |pH (SU)| (uSicm) | (cfs) Flow comments
Bannock Creek at Frontage Road
1B-May-01 14:35 156 0599 0.6 =001 018 6.38 272 421 234 10 86 704 4 1586 M8 848 701 225 (Daily Avg streamflows for 10 yrs by USGS =45.7)
30-May-01 10:30 145 0245 | 037 | 002 0.28 0 239 449 237 9 744 5 123 137 543 748 19.5 {Daily Avg streamflows for 10 yrs by USGS = 33.8)
30-May-01 Y 10:35 146 0355 | 038 | <001 03 0 289 444 237 7 744 4 123 138 843 742 19.5 (Daily Avg streamflows for 10 yrs by USGS = 33.8)
12-Jun-01 9:55 2.21 0607 | 063 | 003 0.36 0 310 494 254 6 823 4 13.8 8.8 8.18 822 22 (Daily Avg streamflows for 10 yrs by USGS = 30.8)
2-Jul-01 10:40 28 0747 | 083 008 038 0 207 450 252 30 752 15 18.1 86 837 783 324 (Daily Avg streamflovs for 10 yrs by USGS = 22)
22-Aug-01 13:20 1.86 0355 | 029 | 005 044 0 328 553 269 5 83 927 4 2038 *Daily Avg streamflows for 10 yrs by USGS
22-Aug-01 Y 13:20 185 0285 | 029 005 045 0 329 552 270 12 83 929 5 208 "Daily Avg streamflows for 10 yrs by USGS
19-Sep-01 §:50 136 0268 | 032 | 002 0.24 0 316 470 259 6 83 820 5 11 1041 302 *Daily Avg streamflows for 10 yrs by USGS
18-Sep-01 Y 8:50 148 0264 0.3 0.01 023 0.98 316 465 261 8 84 817 5 302 "Daily Avg streamflows for 10 yrs by USGS
24-Oct-01 §:50 041 0024 | 0134 | <001 | 031 0.98 310 391 256 56 84 636 24 5 1.7 328 *Daily Avg streamflows for 10 yrs by USGS
28-Nov-01 8:40 041 0018 | 0084 | 0.02 027 049 296 392 244 48 84 690 17 1 17 40.3 "Daily Avg streamflows for 10 yrs by USGS
19-Dec-01 540 078 0032 | 0081 | 003 0.24 0 310 442 254 25 8 766 12 1 15 338 *Daily Avg streamflows for 10 yrs by USGS
16-Jan-02 12:25 051 004 | 0117 | 002 = 5.39 292 409 243 92 85 698 24 1 12 36.1 *Daily Avg streamflows for 10 yrs by USGS
25-Feb-02 9:30 067 | 005 | 03 | 005 | 075 0 300 372 246 215 8.2 683 86 1 104 *Diaily Avg strearmflows for 10 yrs by USGS
26-Mar-02 9:35 047 0.088 08 0.1 1.99 2.84 352 511 204 778 84 972 148 44 118 545 1011 724 *Daily Avg streamflows for 10 yrs by USGS
2-May-02 .20 064 | 0044 | 0168 | 002 | 042 0 285 429 234 101 83 730 45 82 117 5.1 784 | 409 *Daily Avg strearmflows for 10 yrs by USGS
4-Jun-02 11:00 0.38 0.126 | 0168 | 0.01 0.29 245 287 453 239 6 84 77 4 24 Estimate. (Daily Avg strearfiows for 10 yrs by USGS = 33.2)
26-Jun-02 12:00 152 0402 | 044 0.03 0.34 8.81 280 457 244 6 86 759 4 20 Estimate. (Daily Avg streamflows for 10 yrs by USGS = 22.7)
9-Juk02 11:00 247 0527 | 053 | 0.04 0.38 93 300 531 262 8 36 362 4 15 Estimate. (Daily Avg strearfiows for 10 yrs by USGS = 18.8)
23-Jul-02 10:15 265 0.803 | 085 0.03 0235 1.968 299 445 248 12 84 743 9 175 8.6 8.08 376 40 Estimate. (Daily Avg streamflows for 10 yrs by USGS = 26.4)
13-Aug-02 10:40 1.26 0379 | 039 | =<001] 0232 7.34 290 250 2 86 751 3 16.6 8.8 8.59 345 14 Estimate. (Daily Avg strearfiows for 10 yrs by USGS = 22.2)
18-Sep-02 915 229 0651 068 002 028 0 N 255 7 83 77 4 s 73 788 1348 44 Estimate. (Daily Avg streamflows for 10 yrs by USGS = 28.3)
5-0ct-02 15:30 103 0.051 0.1 0.02 0.36 7.83 306 264 24 86 829 12 12.58 15.27 | 854 811 12 Estimate. (Daily Avg strearfiows for 10 yrs by USGS = 27.5)
S-Nov-02 1315 047 0028 | 0.115 | 003 0238 0 337 278 68 83 750 24 27 1.8 823 425 40 Estimate. (Daily Avg streamflows for 10 yrs by USGS = 39.2)
26-MNow-02 9:30 041 0032 | 0081 | =001 | 027 0.98 319 263 47 84 702 17 50 Estimate. (Daily Avg strearfiows for 10 yrs by USGS = 40.2)
18-Dec-02 9:30 047 0.039 0.2 =001 028 0 208 251 127 83 875 30 1 108 821 1220 341 "Daily Avg streamflows for 10 yrs by USGS
Cedar Spillway

3-Jul-01 8:55 02 0004 | 0023 | 0.02 028 0 154 201 128 3 332 3 215 8 853 336

1-Aug-01 11:00 | <001 |<0.003] 002 | <001 ] 017 8.81 124 177 116 <1 87 318 <1 17 8.9
18-Sep-01 925 001 =0.003| 0026 | =0.01 03 245 134 193 114 8 85 319 1 16 9.6
18-Sep-01 N 9:25 002 |<0.003] 0023 | <001 | 0.36 1.96 138 188 116 6 85 316 1

2-Way-02 11:15 =0.01 0004 | 0068 | =001 ) 0.33 5.39 125 188 1 16 88 299 8 s 124 8.84 309

3-Jun-02 12:00 001 [=0.003] 0042 | <001 | 0.22 2.34 135 187 116 22 85 314 4 54 ASCC staff gage and table

27-Jun-02 16:00 | <001 |<0.003) 0022 | 0.02 0.52 7.83 132 177 121 11 87 311 3 352 ASCC staff gage and table

27-Jun-02 Y 16:00 oo <0.003| 0022 | 002 047 8.81 129 183 120 i 88 31 3 352 ASCC staff gage and table

10-Jul-02 1015 =001 |=0.003) 0018 | 0.02 018 2.94 148 191 128 7 85 322 3 85 ASCC staff gage and table

24-Jul-02 11:10 002 |<0.003] 002 | <001] 018 3.82 143 187 124 4 87 314 2 21 8.2 848 159 484 ASCC staff gage and table
12-Aug-02 9:20 <001 |=0.003] 0021 | 001 02 343 128 11 4 86 294 2 18 84 541 135 328 ASCC staff gage and table
28-Aug-02 10:30 =0.01 |=0.003| 0013 | 0.02 015 4.9 120 107 =1 88 295 1 18.2 8 872 254 78 ASCC staff gage and table

Clear Creek at Sheepskin Road

16-May-01 11:59 145 0012 | 0014 | <001 | 018 343 241 33 203 8 85 546 2 14.1 9.9 §.27 543 17.9
30-May-01 1215 157 0012 | 0016 | 001 0058 0 245 330 201 3 537 =1 154 M4 835 527 208

12-Jun-01 10:50 1.51 0.008 | 0034 | 0.02 0.09 0 246 328 202 4 541 <1 11.1 10.2 5.28 541 19.8

12-Jun-01 Y 10:55 152 0007 | 0022 | 001 007 0 247 338 203 3 541 1 A 10.2 827 541 19.8

2-Juk01 11:35 173 0.008 | 0016 | <001 | 0.07 0 247 313 203 2 535 1 15.8 118 542 535 17.7
19-Sep-01 940 135 001 0029 | 001 0o 147 247 326 205 2 84 545 =1 9 1.8

24-0ct-01 9:30 16 0.011 | 0052 | 0.01 0.28 0 256 336 210 13 82 552 7 7 11.5
28-Nov-01 925 162 0014 | 0028 | 003 028 0 252 337 207 i 83 556 4 5 125
28-Nov-01 Y 9.25 163 | 0014 | 0023 | 002 | 024 0 252 333 207 " 83 557 3
19-Dec-01 9:30 163 0.016 | 0076 | 0.06 0.88 0 253 334 207 48 8.1 555 11 6 11

16-Jan-02 11:29 107 0015 | 0028 | <001 | NE 0 228 290 187 9 83 487 3 7 12
25-Feb-02 10:25 162 0016 | 0032 | 004 02 0 249 326 204 5 82 557 1 4
26-Mar-02 10:20 1.56 0.013 | 0029 | 0.02 0.31 0 253 341 207 26 83 555 3 9.7 10.8 8.29 570

1-May-02 14:30 1.52 0009 | 0021 001 0186 343 241 332 203 8 85 539 3 138 132 832 560

4-Jun-02 12:00 1.38 0006 | =001 | 0.02 018 343 240 329 203 6 85 537 2 48 Estimate

26-dun-02 13:00 1.36 0.006 | 0029 | 0.01 0.08 5.39 232 278 199 3 85 526 <1 57 Estimate

9-Jul-02 12:00 143 0012 | 0027 | 0.02 015 5.39 234 334 201 4 85 530 =1 120 Estimate
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Table E-1. Continued

American Falls Subbasin Assessment and TMDL e May 2012

Date Time |NOs+NOz| Ortho P | Total P | MNHz | TKN COs | HCO; | TDS-180 | Alkalinity| SS | Lab pH | Lab EC | Turbidity|  Field DO Field |Field EC| Flow
sampled |Replicate | sampled | (mg/L) | {(mg/L) | imgfL) [ (mgrL) | (mgiL) | (mgfL) | imgll) [ (mgl) (mglL) | (mgil) | (SU) [(wSicm)| (NTU) | Temp ®C) | (mgiL) [pH (SU) | (uSfom) | (cfs) Flow comments
Clear Creek at Sheepskin Road
23-Jul-02 11:20 146 0007 | 0038 | 0.02 0.1 441 238 321 203 2 8.5 534 =1 14.6 111 8.33 269 80 Estimate
13-Aug-02 1215 1.36 0006 | 0012 | =01 0.1 343 240 203 1 84 529 1 136 118 843 242 20 Estimate
18-Sep-02 10:30 148 0008 | 0018 | <001 | 008 1.96 245 204 1 84 550 <1 10.2 98 8.03 950 20 Estimate
9-Oct-02 10:45 1.54 0008 | 0011 | =001 | 008 0 249 204 =1 8.3 646 =1 38 109 833 534 15 Estimate
29-Oct-02 10:30 1.5 0006 | 0026 | 0.01 0.1 0 247 203 2 8.3 549 <1 36 1.2 77 208 17 Estimate
26-Nov-02 310 164 0012 | 0035 | 001 0.38 0 252 207 23 8.2 552 ) 20 Estimate
18-Dec-02 1115 16 0014 | 0077 | 0.03 052 0 252 207 33 8.2 553 10 58 9.2 8.11 985 Mo flow data
Colburn Wasteway near Sterling

15-May-01 1315 0.02 0.006 | 0064 | 008 0.85 1.96 226 767 189 12 84 1170 5 159 33 8.54 1165 3
29-May-01 1140 001 0008 | 0069 | 0.05 114 0 204 768 167 15 1153 3 18 127 9.03 1162 25

11-Jun-01 955 =001 0004 | 0048 | 0.02 069 0 175 523 144 12 794 6 16.2 11.6 9.05 804 4.1

3-Jul-01 1010 001 0008 | 0.03 008 067 0 158 587 130 5 881 5 208 97 892 891 15

3-Juk01 Y 1015 | 002 | oot1 | o027 | 04 0.60 0 159 564 130 5 383 5 208 96 | 892 890 15

1-Aug-01 .40 018 | 0073 | 0155 | 002 | 248 [ 208 785 171 32 82 | 1222 B 13 74
24-Aug-01 9.05 3 0028 | 0.053 | 012 | 032 0 292 544 239 7 B 887 2
18-Sep-01 1045 | 057 | 001 | 0063 | 041 | 122 0 333 656 273 31 83 | 1050 4 12 35
73-0ct-01 540 002 | 0016 | 0.046 | 008 | 106 0 317 1830 260 [N 87 | 2400 5 7 6.2
27-Nov-01 1045 | 067 | 0006 | 0.021 | 002 | 056 | 3.92 | 387 946 242 2 86 | 1349 2 1 6

3-Jun-02 16:00 0.34 0.004 | 0036 | 001 0.68 12.7 233 548 212 10 8.8 867 ) 7 Estimate
37-Jun-02 1500 | 012 | 0022 | 0.076 | 003 06 | 832 | 200 550 185 20 8.7 521 4 12 Estimate

10-Jul-02 15 013 | 0051 | 007 | 003 | 043 [ 219 481 180 2 5.1 743 2 18 Estimate

24-Jul-02 .45 057 | 0028 | 0047 | 002 | 041 [ 244 467 200 2 5.1 708 1 176 53 79 360 B Estimate
12-Aug-02 10,55 113 | 0.007 | 0028 | 003 | 028 0 238 195 ] 8.3 550 2 151 75 | 802 209 8 Estimate

5 MNov-02 1015 | 022 | 0004 | 0013 | 003 | 055 | 6.36 | 264 227 3 86 | 1204 3 17 146 | 847 654 2 Estimate
25-Nov-02 1230 | 063 |<0.003| <001 | 003 | 056 | 979 | 378 244 4 87 | 1327 2 2 Estimate
17-Dec-02 15.15 184 | 0.007 | 0.035 | 016 | 068 0 347 285 E] 83 | 1372 4 19 121 | 786 | 2420 15 Estimate

15-Jan-03 10:00 182 0.007 | 0021 | 017 0.53 0 33 271 5 8.1 1427 4 1 Mo flow data
10-Feb-03 10:21 26 <0.003] 0022 | 0.08 05 0 254 290 5 8.1 1655 3 Mo flow data

1-Apr-03 1115 03 0003 | 0098 | 008 124 | 492 357 301 23 85 1796 10 84 10.3 8.02 2 Estimate
24-Apr-03 11:10 018 [=0.003] 0088 | 003 0.8 0 289 237 1 8.2 1343 4 10.2 9 781 2 Estimate

4-Jun-03 12:30 002 0003 | 0036 | 0.01 067 443 186 168 6 8.5 797 5 5 Estimate

18-Jun-03 11:.00 002 0007 | 0032 | 0.01 052 0 204 187 4 8.2 727 2 215 6.5 799 MNa flow data

Crystal Creek
19-Sep-01] 450 096 [ o014 [ 0026 [ 002 [ 0234 0 330 274 189 | 9 | 83 [ 480 | 2 [ 95 95
Crystal Springs Creek below hatchery

16-May-01 10:40 213 0014 | 0075 | <001 | 046 147 257 513 213 101 3.4 848 18 12 9.8 8.03 844 90 (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 46)
29-May-01 1345 204 0.01 0068 | 0.08 043 0 248 501 203 18 829 3 14.5 116 841 834 48 (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 38.3)
11-Jun-01 11:30 1.98 0008 | 0042 | 0.09 043 0 257 504 211 " 823 3 153 118 8.24 830 £9 (Daily Avg streamflowss for 4 yrs in the 1980's by USGS = 52}
11-Jun-01 Y 11:30 1.96 0008 | 0047 | 0.08 042 0 256 503 210 13 826 3 153 16 8.32 831 £9 (Daily Avg streamflowss for 4 yrs in the 1980's by USGS = 52}
3-Jul-01 11:25 1.79 0019 | 0048 | 0.08 041 0 248 4385 202 10 774 4 188 1.6 852 780 52 (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 40.3)
2-Aug-01 1015 177 0.01 0028 | 0.03 038 734 231 430 202 " 86 722 <1 14 141 43 “Daily Avg streamflows for 4 yrs in the 1980's by USGS
2-Aug-01 Y 1015 1.75 001 0025 | 0.02 032 10.3 224 426 201 10 86 723 <1 43 *Daily Avg streamflows for 4 yrs in the 1980's by USGS
24-Aug-01 955 1.66 0014 | 004 0.04 0.34 0 242 395 198 14 8.3 692 2 423 “Daily Avg streamflows for 4 yrs in the 1980's by USGS
18-Sep-01 11:50 147 0015 | 0046 | 003 0.38 147 239 405 198 5] 34 670 1 14 12.9 513 “Daily Avg streamflows for 4 yrs in the 1980's by USGS
23-0ct-01 9:20 18 0.026 | 0058 | 005 0.25 0 245 420 201 ] 8.3 691 2 g 12.3 423 *Daily Avg streamflows for 4 vrs in the 1980's by USGS
27-Now-01 10:00 1.84 0032 | 0065 | 0.04 035 088 245 445 203 5 3.4 718 2 4 14 367 *Daily Avg streamflows for 4 wrs in the 1880's by USGS
27-Nowv-01 Y 10:00 1.85 0034 | 0065 | 0.03 022 0 279 443 229 6 8.3 718 2 36.7 "Daily Avg streamflows for 4 vrs in the 1880's by USGS
18-Dec-01 10:40 197 0028 | 0046 | 0.08 027 0 249 450 204 4 82 745 2 5 14 377 “Daily Avg streamflows for 4 yrs in the 1980's by USGS
16-Jan-02 1010 | 207 | o041 | oost | 041 | NE 0 256 463 210 10 8.2 782 4 4 12 387 *Daily Ava streamflows for 4 yrs in the 1980's by USGS
25.-Feb-02 12.00 2 004 | 0.053 [ 011 | 028 [ 260 467 213 7 8.2 812 3 4 427 *Daily Avg streamilows for 4 s in the 1980's by USGS
26-Mar-02 1400 | 207 | 0031|0038 | 009 | 027 | 0 254 | 479 208 5 82 | 809 1 114 | 124 | 816 | 841 38 *Daily Avq streamflows for 4 yrs in the 1980's by USGS
1-May-02 1015 | 178 | 0005 | 0033 | 002 | 039 | 245 | 247 | 483 207 E] 85 | 805 4 102 | 145 | 831 | 846 | B0 | Estimate (Daily Avq streamflows for 4yrs inthe 1980's by USGS = 34 6)
1-May-02 Y 1015 1.78 0005 | 0036 | 0.02 039 245 248 486 207 T 8.5 806 3 60 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 34 8}
3-Jun-02 1515 1.86 0004 | 0084 | 0.04 094 881 225 492 199 30 8.7 808 4 2 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 44 0)
26-Jun-02 14:30 167 0018 | 0042 0.1 038 10.3 221 464 198 5 86 762 1 46 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 30.8)
9-Jul-02 14:30 1.64 0025 | 0046 | 008 0.38 103 219 470 197 5 8.7 728 1 50 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 43 3)
9-Jul-02 Y 14:30 1.65 0026 | 0044 | 008 039 103 217 464 195 5] 8.7 727 1 50 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 43 3)
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Table E-1. Continued

American Falls Subbasin Assessment and TMDL e May 2012

Date Time |MNOs+NO| Ortho P | Total P | NHs | TKN | COs | HCOs | TDS-180 |Alkalinity| SS | Lab pH |Lab EC|Turbidity| Field DO | Field |FieldEC| Flow
sampled |Replicate|sampled | {mg/L}) | {(mgl) | (ma/L} | {mg/L) | (mglL} | (mglL) | (mg/l) | (mg/L) (mgil) | (mgil) | (SUy |(uShiem)| (NTU) | Temp (°CY| (mgil) |pH(SU)| (uSicm) | (cfs) Flow comments
Crystal Springs Creek below hatchery

23-Jul-02 14:30 16 0026 | 0057 | 006 037 10.8 214 386 184 7 87 696 1 196 12.7 889 354 51 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 35.7)
12-Aug-02 13:20 1.51 0.02 0053 | 007 036 392 227 183 10 85 676 3 178 10.8 845 2N 47 Estimate. (Daily Avg streamflows for 4 yrs in the 1980's by USGS = 47.3)
28-Aug-02 12:55 1.5 0.03 0.093 0.08 0.51 3.92 236 200 30 86 663 [ 154 73 8.04 584 a1 Estimate. {Daily avg streamflows for 4 yrs in the 1980's by USGS =42.7)
17-Sep-02 13:15 147 0028 | 0083 | 047 033 098 238 197 10 84 656 2 1286 9 808 M7 50 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 51.7)
8-Oct-02 13:00 1.37 0028 | 0042 | 001 028 0 237 184 S 83 647 2 11.87 1145 | 823 630 58 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 39.7)
29-0ct-02 13:40 148 0026 | 0043 | 006 028 0 229 188 S 83 651 2 8 13.2 8.27 2681 52 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 44.0)
25-Now-02 14:15 155 0037 | 0051 0.11 027 0 244 200 4 83 670 2 51 Estimate. {Daily avq streamflowis for 4 yrs in the 1980's by USGS = 38.7)
18-Dec-02 14:15 1689 0035 | 0058 | 0.08 0.24 0 244 200 4 82 689 1 52 10.9 813 1228 55 Estimate. (Daily avg streamflows for 4 vrs in the 1980's by USGS = 37.7)
15-Jan-03 11:20 1.78 0032 | 004 0.13 02 0 248 203 2 82 734 1 7 49 Estimate. (Daily avg streamflows for 4 wrs in the 1980's by USGS = 38.7)
10-Feb-03 11:10 1.88 0029 | 008 0.12 0.34 0 285 209 9 82 757 3 38 "Daily avg streamflows for 4 yrs in the 1980's by USGS
12-Mar-02 11:30 177 0028 | 0051 0.1 033 0 256 210 g 83 768 2 93 10.8 813 48 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 38.3)
1-Apr-03 13:00 1.59 0018 | 0.041 0.07 035 148 249 207 S 84 760 2 11 .7 813 49 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 33.7)
24-Apr-03 9:30 188 0003 | 0037 | 008 0.37 0 258 212 6 8.1 782 2 91 10.5 787 50 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 37.0)
12-May-03 11:50 155 |<0003] 0022 | 012 | 024 | 344 241 203 3 85 771 1 134 134 8.3 68 Estimate. (Daily avg streamflows for 4 vrs in the 1980's by USGS = 46.8)
4-Jun-03 13:45 113 [=0003] 0025 | =001 | 035 19.7 177 178 6 89 701 2 55 Estimate. (Daily avg streamflows for 4 vrs in the 1980's by USGS =43 .8)
4-Jun-03 N 114 |<0003| 0025 0.03 0.37 167 180 175 5 89 697 1 55 Estimate. (Daily avg streamflows for 4 vrs in the 1980's by USGS =43 .8)
18-Jun-03 1310 103 0004 | 002 0.04 056 1.8 201 185 4 87 693 =1 208 14.2 879 50 Estimate. (Daily avg streamflows for 4 wrs in the 1980's by USGS = 37.8)

8-Jul-03 945 088 [<0003] 002 002 Q.29 148 230 191 4 g4 670 1 16.1 17 Estimate. (Daily avg streamflows for 4 yrs in the 1980's by USGS = 48.3)

Danielson Creek near mouth

16-May-01 985 074 0.01 0026 | =001 | 018 147 212 349 176 g 84 578 3 141 89 823 574 42.2 (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 63.2)
29-May-01 13:20 071 0014 | 0038 | 002 02 0 147 317 162 g 520 2 18 98 854 525 505 (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 84.7)
11-Jun-01 11:00 055 0007 | 0027 | 002 02 0 190 301 156 4 499 1 168.7 1.2 885 501 46.9 (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 67.5)

2-dul-01 11:00 05 001 0025 | <001 | 022 0 187 316 153 S 434 3 19.8 93 885 438 55.7 (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 64.5)
2-Aug-01 940 047 0005 | 0017 | 0.01 0.2 3.82 185 281 158 6 85 479 <1 16 11.2 64.5 *Daily Avg streamflows for 6 yrs in the 1880's by USGS
24-Aug-01 940 0.54 0012 | 0028 | 002 0.21 0 167 282 162 6 83 474 =1 64 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
24-Aug-01 Y 940 064 0011 | 0028 | 002 021 0 187 276 162 7 82 485 1 64 "Daily Avg streamflows for B yrs in the 1980's by USGS
168-Sep-01 11:30 049 0007 | 0039 | 001 027 147 196 296 163 8 84 480 1 14 129 65.7 "Daily Avg streamflows for 8 yrs in the 1980's by USGS
23-Oct-01 910 0.84 0012 | 0025 | 003 025 0 203 304 166 6 82 508 2 8 93 66 "Daily Avg streamflows for B yrs in the 1980's by USGS
23-Oct-01 Y 910 082 0012 | 0025 | 003 022 0 203 305 166 4 83 509 2 66 "Daily Avg streamflows for B yrs in the 1980's by USGS
27-Now-01 10:10 0.94 0012 | 0026 | 003 0.16 0 206 315 169 8 83 526 2 3 13 56.3 "Daily Avg streamflows for B yrs in the 1980's by USGS
18-Dec-01 10:50 1.1 0021 | 0044 | 0.13 0.34 0 216 327 177 14 82 546 4 4 12 545 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
16-Jan-02 10:00 147 0024 | 0.041 | 0.07 NE! 0 217 317 178 g 8.2 557 4 3 13.5 533 *Daily Avg streamflows for 6 yrs in the 1880's by USGS
25-Feb-02 12:15 111 0025 | 0036 | 007 027 0 218 328 178 11 82 568 3 3 56.3 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
26-Mar-02 14:15 103 0006 | 0038 | 002 03 0 223 338 183 18 83 586 3 1.5 838 611 525 "Daily Avg streamflows for B yrs in the 1980's by USGS
1-May-02 9:30 093 0005 | 0035 | 002 024 0 218 350 179 g 83 580 4 108 815 608 596 "Daily Avg streamflows for 8 yrs in the 1980's by USGS
3-Jun-02 14:45 082 0014 | 004 0.03 032 245 147 318 166 10 85 530 3 60 Estimate. (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 67.0}
26-Jun-02 14:45 053 0007 | 0044 | 002 018 93 164 280 150 8 87 469 2 652 “Daily Avg streamflows for 6 yrs in the 1980's by USGS

G-Jul-02 15:00 049 0013 | 0018 | 002 028 783 163 292 147 7 8.7 463 2 53 Estimate. (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 63.0}
23-Jul-02 14:45 0.49 0011 | 0.045 | 0.01 022 | 724 174 278 155 6 87 467 2 204 114 | 866 238 625 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
12-Aug-02 13:00 04 0008 | 0042 | 002 0.21 588 172 151 6 86 451 1 14.2 11.3 858 207 69.5 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
28-Aug-02 12:40 044 0011 | 0023 | <001 | 022 264 188 158 6 85 457 1 1686 94 835 403 51 Estimate. (Daily avg streamflows for 6 vrs in the 1980's by USGS = 64.2)
17-Sep-02 12:45 06 0014 | 003 0.03 018 0 202 166 5 83 497 1 141 83 808 89 39 Estimate. (Daily avg streamflows for 6 vrs in the 1980's by USGS = 65.3)
8-Oct-02 13:30 058 0007 | 0023 | 003 022 1.96 188 157 g 85 468 2 1287 1173 | 847 457 676 "Daily Avg streamflows for 8 yrs in the 1980's by USGS
29-Oct-02 14:15 079 [=0003] 0033 | 0.03 0.36 0 163 158 12 83 493 3 89 1.7 833 276 50 Estimate. (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 62.3)
25-Now-02 13:45 09 0.007 | 0.045 0.05 042 0 208 171 18 83 510 4 40 Estimate. (Daily Avg streamflows for 6 yrs inthe 1980's by USGS = 56.8)
18-Dec-02 14:45 095 0.02 0.041 0.08 016 0 204 167 9 82 518 2 53 104 82 922 36 Estimate. (Daily Avg streamflows for 6 yrs in the 1980's by USGS = 54.5)
15-Jan-03 11:00 1.04 0018 | 0034 | 009 016 0 209 171 9 8.1 536 2 6 533 “Daily Avg streamflows for 6 yrs in the 1980's by USGS
10-Feb-02 10:55 1.05 0013 | 0045 | 007 025 0 213 175 15 82 544 4 54 “Daily Avg streamflows for 8 yrs in the 1980's by USGS
12-Mar-02 11:00 093 |=<0003) 0054 | 002 | 041 0 220 180 22 83 555 ) 88 10.8 5.2 53.8 *Daily Avg streamflows for & yrs in the 1980's by USGS
1-Apr-03 12:45 0.84 0007 | 0048 | 001 032 0.88 216 178 16 84 553 4 1086 10.3 8.1 52.3 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
24-Apr-03 945 076 [=0003] 0046 | 0.05 038 0 216 177 21 82 542 4 10.7 9.8 754 584 *Daily Avg streamflows for 6 yrs in the 1980's by USGS
12-May-03 11:20 07 =0003| 0.036 | 0.03 02 0 204 167 22 83 513 3 131 99 814 63 "Daily Avg streamflows for B yrs in the 1980's by USGS
4-Jun-03 13:30 048 0005 | 0032 | 002 027 0 147 162 g 83 498 3 655 "Daily Avg streamflows for 8 yrs in the 1980's by USGS
18-Jun-03 12:45 033 0004 | 0028 | =001 | 023 344 178 152 7 85 472 1 207 10.8 851 66 "Daily Avg streamflows for 8 yrs in the 1980's by USGS

8-Jul-03 10:00 031 0006 | 002 0.02 022 148 175 146 S 84 445 2 168.7 63.7 “Daily Avg streamflows for 8 yrs in the 1980's by USGS

8-Jul-03 Y 10:00 032 0004 | 0022 | 002 022 246 173 146 4 85 445 2 63.7 “Daily Avg streamflows for 8 yrs in the 1980's by USGS
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American Falls Subbasin Assessment and TMDL e May 2012

Table E-1. Continued

Date Time  |NOg+NOz [ Ortho P| Total P | MNHs | TKM | COsz | HCOs | TDS-180 | Alkalinity| S5  |Lab pH |Lab EC |Turbidity|  Field DO | Field |FieldEC| Flow
sampled [Replicate|sampled | {mg/L) | (ma/l) | (ma/L) | (mgil} | imgil) | (mgil) | {mgil) [ (maiL) (mgiL) | (mgil) | (SU) |twSiem)| (NTU) | Temp (°C) | (mglL) |pH (SU)| (uSkerm) | (cfs) Flow comments
Little Hole DrawiHazard Creek

15-May-01 11:00 0.06 0003 | 0082 | 003 078 098 163 227 135 38 34 385 10 15.2 87 86 379 58 "Preliminary flow from Idaho Power Gage
15-May-01 Y 11:05 0.04 0.004 | 0082 | 002 | 061 196 161 228 135 37 8.5 382 10 15.2 8.7 8.63 378 58 *Preliminary flow from |daho Power Gage:
29-May-01 10:55 0.13 0.01 0084 | 004 049 a 172 235 141 33 385 9 16.2 106 87 381 348 *Preliminary flow from Idaho Power Gage
11-Jun-01 908 02 0013 | 008 0.04 026 1] 171 240 140 14 390 5 163 105 845 393 242 "Preliminary flows from Idaho Power Gage
3-Jul-01 930 021 0009 | 0053 | 002 027 1] 163 225 134 g 364 6 214 8 85 368 231 "Preliminary flows from daho Power Gage
1-Aug-01 10:20 039 0.047 | 0077 012 039 Q 197 202 162 T 8.2 511 1 14 8.8 78 "Preliminary flow from Idaho Power Gage
1-Aug-01 Y 10:20 092 0.048 | 0078 012 042 Q 199 292 163 5 8.3 511 1 78 "Preliminary flow from Idaho Power Gage
22-Aug-01 11:05 078 0.083 013 036 086 o] 198 209 162 16 82 512 6 6.6 *Preliminary flow from Idaho Power Gage
18-Sep-01 10:10 0.14 0014 | 0063 | 003 0382 a 156 217 128 11 83 369 2 15 10.2 275 *Preliminary flow from Idaho Power Gage
23-0ct-01 11 4.94 0.393 048 008 07 0 274 560 225 2 82 8393 2 8 75 13 "Preliminary flow from Idaho Power Gage
27-Now-01 11:15 5.86 0444 | 054 0.05 044 a 278 557 228 2 83 892 1 2 12 10 *Preliminary flow from Idaho Power Gage
18-Dec-01 11:55 35 0474 051 082 1.03 Q 288 558 236 2 82 889 1 2 115 1.0 "Preliminary flow from Idaho Power Gage
16-Jan-02 10 398 0425 049 1.88 NE! o] 280 544 220 5 8.1 872 4 1 11 1.0 *Preliminary flow from Idaho Power Gage
25-Feb-02 13:30 397 053 056 141 228 Q 270 540 221 9 8.1 857 4] 3 1.0 "Preliminary flow from Idaho Power Gage
26-Mar-02 15:30 3.08 0495 06 241 328 1] 3 618 263 10 83 988 5 118 132 833 1023 15 "Preliminary flows from daho Power Gage
Z-May-02 11:42 0.04 0005 | 0117 | <001 ] 057 2.94 130 17 112 49 87 306 13 128 12.7 878 316 63.0 Published flow by Idaho Power
2-Jun-02 1245 0.09 0014 | 0055 [ <001 | 034 539 133 199 118 15 88 328 6 48.0 Published flow by Idaho Power
27-Jun-02 15:30 0.17 0035 | 0059 | 003 052 152 140 222 140 9 9 an 6 230 Published flow by ldaho Power
10-Jul-02 9:45 0.14 005 | 0064 | 005 028 098 168 223 139 4 84 375 2 18.0 Published flow by ldaho Power
24-Jul-02 10:25 0.07 0038 | 0067 [ 001 031 245 152 188 129 g 85 332 2 208 88 841 168 40.0 Published flow by ldaho Power
24-Jul-02 Y 10:25 0.08 0038 | 0075 [ <001 | 032 245 151 198 128 8 85 332 2 208 88 841 168 40.0 Published flow by ldaho Power
12-Aug-02 1415 0.12 0015 | 0054 | 004 048 137 1186 118 7 91 318 3 209 129 9.06 146 28 Published flow by Idaho Power
28-Aug-02 11:10 02 0016 | 0034 [ 001 022 49 142 125 2 87 385 1 17.2 1086 869 314 21 Published flow by ldaho Power
17-Sep-02 11:00 327 0.267 03 003 071 Q 308 253 3 83 988 1 118 77 787 170 1.7 Published flow by Idaho Power
8-0ct-02 11:00 322 0182 | 022 | 003 [ 049 0 292 240 3 5.1 877 1 9.12 953 | 787 857 2 *Preliminary flow from |daho Power Gage:
5-MNov-02 915 425 0415 | 045 019 1.34 a 268 220 5 8 857 3 24 9 773 486 1.28 *Preliminary flow from Idaho Power Gage
25-Now-02 11:00 422 0.258 027 029 054 1] 289 237 4 82 870 <1 1.82 "Preliminary flow from daho Power Gage
17-Dec-02 14:30 274 0727 | 082 045 54 1] 294 241 5 79 913 3 5.1 84 745 1626 339 "Preliminary flows from daho Power Gage
15-dan-03 930 52 0433 049 082 3 Q 297 244 3 79 921 2 4 551 "Preliminary flow from Idaho Power Gage
10-Feb-03 945 37 0.267 035 254 27 Q 299 245 g g 905 3 3 7.06 "Preliminary flow from Idaho Power Gage
12-Mar-03 900 2.1 063 | 078 | 277 | 536 0 345 283 14 78 475 7 6 T4 746 335 *Preliminary flow from |daho Power Gage:
1-Apr-03 10:45 281 0.301 037 22 22 a 301 247 7 82 913 3 36 81 7.87 1.01 *Preliminary flow from Idaho Power Gage
24-Apr-03 12:30 002 |=0003] 004 | <0.01 0386 344 139 120 12 8.6 345 4 115 106 8§52 477 "Preliminary flow from Idaho Power Gage
12-May-03 9:30 002 |=0003] 0038 [ <001| 033 246 132 112 11 85 310 4 118 98 81

4-Jun-03 11:20 0.08 001 0036 | 0071 027 344 137 118 7 36 312 3

18-Jun-03 10:14 0.17 0034 | 0055 [ 0.01 0.24 Q 166 136 3 83 37 2 194 86 8.07

T-Juk03 15:20 0.12 0038 | 0069 | 002 | 031 5.8 143 127 4 8.7 328 2 232 107 | 826

McTucker Creek near ponds

11-Jun-01 12:25 29 0038 | 005 [<001] 012 Q 272 438 223 <1 815 <1 118 1.7 7.64 836 17

3-Jul-01 1210 093 0008 | 0028 | 002 028 Q 200 298 164 7 494 4 19.3 108 842 494

2-Aug-01 10:45 0.86 0006 | 0013 | 002 037 245 199 297 167 S 34 508 <1 16 125
24-Aug-01 10:25 037 0004 | 0023 | 002 | 022 0 190 254 156 7 5.2 463 2
18-Sep-01 12:10 073 0.006 | 0021 | 002 0.3 147 191 2717 159 6 54 471 1 15 123

23-Oct01 9:35 095 0.014 | 0027 | 001 017 0 209 309 171 4 5.3 521 2 8 125
27-Now-01 940 1.06 0019 | 0024 | =001 | 015 a 202 307 166 3 83 511 1 3 125
18-Dec-01 10:30 1.22 0016 | 0028 | 003 0.16 a 207 314 170 3 82 534 1 3 14

16-Jan-02 10:20 1.29 0025 | 0034 | 002 NE' Q 207 21 170 4 82 536 2 3 125
25-Feb-02 11:20 1.22 0029 | 0036 | 003 017 Q 202 294 166 8 82 520 2 3
25-Feb-02 Y 11:30 1.22 0029 | 0038 | 002 02 1] 203 254 166 g 82 22 2
26-Mar-02 13:25 1.06 00186 | 0021 0.01 02 1] 200 296 164 11 83 01 2 86 132 836 530

1-May-02 1045 1.25 0007 | 0041 0.02 0.37 0 204 325 167 11 83 42 4 108 129 805 588 140

4-Jun-02 1415 047 |<0003] 004 [<001] 032 6.36 155 242 138 20 87 407 5 300 Estimate

26-Jun-02 14:00 0.76 0004 | 0026 | 002 02 245 184 281 155 6 34 467 3 220 Estimate

9-Jul-02 1345 0383 0007 | 0029 | 004 022 243 187 203 159 7 85 478 2 270 Estimate

23-Juk02 1315 041 |<0003] 0061 | <0071 [ 029 196 167 218 140 21 84 283 4 194 92 8.34 198 Mo flows data. Unsafe conditions to measure Q
13-Aug-02 1315 044 0004 | 0026 [ <001 | 024 1.98 168 141 6 34 399 2 18.3 105 851 189 200 Estimate
18-Sep-02 11:30 048 0005 | 0038 [ 0.01 018 147 169 141 4 83 413 2 13 88 8.11 720 Mo flow data. Unsafe conditions to measure Q
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Table E-1. Continued

Date Time |NOs+NOa[Ortho P| TotalP | NHs | TKM | COs | HCOs | TDS-180 | Alkalinity| SS  |LabpH | Lab EC |Turbidity|  Field DO | Field |FieldEC| Flow
sampled |Replicate|sampled | {mg/L) | (ma/l) | (ma/l) | (mgil) | imagil) | (mail) | {mall) | (mgiL) (mgiL) | (mgil) | (SU) |twSiem)| (NTU) | Temp (°C) | (mglL) |pH (SU)| (uSkem) | (cfs) Flow comments
McTucker Creek near ponds
9-Oct-02 13:15 106 [ 00150035 [ 002 | 02 0 213 175 2 83 540 1 M7 115 | 829 [ 514 160 Eslimate
29-Oct-02 13:00 111 [ 0016 | 0036 [ <001 ] 014 0 210 172 2 83 553 < 3 124 | 816 | 300 130 Eslimate
29-0ct-02 Y 12:00 111 | 0016 | 0.039 [ <001 ] 016 0 217 178 2 83 554 <1 130 Eslimate
25-Now-02 15:00 | 095 [ 0011|0019 [<001] 01 147 | 197 164 4 54 505 1 120 Eslimate
25-Now-02] Y 15:00 | 093 [0012[ 0032 | 001 | 042 [ 196 | 197 165 4 85 505 1 121 Estimate
18-Dec-02 13:45 100 [ 0016 | 0035 [ 001 | 013 0 202 166 2 37 516 <1 49 11 825 | a4 Mo flow dlata
15-Jan-03 12:00 113 [ 0012|0021 [ 004 | 008 0 201 165 4 82 519 1 5 Mo flow dlata
10-Feb-03 11:30 142 [ 0013|0037 [ 002 | 016 0 218 179 4 82 576 1 No flows data
12-Mar-03 12:00 12 0015 | 004 | 002 | 025 0 212 174 10 83 550 2 87 12 82 280 Eslimate
1-Apr-03 13:45 113 [ 0023 | 0049 | 002 | 026 | 148 | 205 171 I 54 524 3 96 113 | 811 200 Eslimate
24-Apr-03 9.00 125 | 001 | 0039 [ 003 | 0.29 0 215 176 I ] 559 2 9.7 88 | 742 140 Eslimate
12-May-03 12:00 119 [<0003] 0047 | 003 | 021 0 211 173 5 83 554 2 13.6 132 | 82 270 Eslimate
4-Jun-03 14:45 053 |<0003] 0034 | 001 0.32 2.95 168 143 18 85 415 5 Mo flows data. Unsafe conditions to measure Q
18-Jun-03 1345 | 043 [<0003| 0045 | 002 | 03 | 0988 | 178 148 18 84 422 4 194 103 | 842 Mo flow dlata
8 Jul03 900 056 |<0003] 002 | 001 [ 021 0 183 150 3 83 432 2 173 77 65 300 Estimate
Mokins Creek
29 May-01] [ 1245 ] 015 Joozs [ 02 J o005 [ 075 [ o [ 236 | 385 [ 104 [ 102 | [ 3z [ 18 | 174 | a3 [ 842 | 561 [ 29 |
Portneuf River
16-May-01 [ 1340 [ 218 [ 1163 [ 122 [<001] 02 [ 095 [ 281 | 407 [ 232 | 7 [ &4 [ 677 | 3 | 153 | 89 | 7157 | 663 | [
30-May-01 | [ 1120 | 247 [ 1358 [ 136 | ota | 03 [ o [ 204 | a3 [ 241 | & | 675 | 2 | 143 | a6 | 764 | 665 | [
Schlitz Drain
15-May-01 | [ 920 [ 001 [0003 005 [<001] 03 [ 098 [ 157 | 224 | 130 | 27 [ &4 | 271 | 9 | 147 [ 78 | 86 | 368 | 67 |
29 May-01 | | @40 [ <001 [oooda [oo42 [ o001 [ o027 [ o [ 160 | 217 [ 131 [ 15 | [ 364 [ 6 | 157 | 89 | 856 | 2362 | 71 |
Seagull Bay tributary at Frontage Road
30-May-01 40 028 [ 00380131 ] 003 | 033 0 199 312 163 54 | 533 17 1038 106 | 828 | 531 34
12-Jun-01 910 012 | o042 [ 0101 | 005 | 059 0 197 231 162 |rfirmec byrerun | 500 28 143 83 | 829 | 488 87
2-Juk01 1005 | 018 [ 0068 | 0164 [ 003 | 039 0 202 286 166 56 464 18 193 88 | 855 | 476 61
1-Aug-01 1235 | 068 [ 0174 | 024 | 004 | 085 | 588 | 214 424 185 18 85 729 4 20 125
22-Aug-01 1235 | 047 [ 0149 [ 0193 [ 008 | 066 0 220 375 180 14 82 603 12
19-Sep-01 1145 | 022 [0029 | 018 | 004 | 068 | 245 | 183 260 154 62 54 452 36 15 95
2-Way-02 1030 | 0413 [ 003 | 098 | 008 | 135 [ 441 | 205 271 175 | 1337 | 85 459 260 94 13 348 | 474 20 Eslimate
4-Jun-02 10:00 | 001 [ 0051|0106 [ <001] 036 [ 196 | 188 260 157 58 54 455 18 6 Eslimate
27-Jun-02 13:00 | 004 | 0066|0149 | 003 | 042 | 783 | 175 261 157 27 87 446 12 4 Estimate
9-Juk02 1015 | 029 [0109 ] 022 [ 004 | 05 [ 394 | 196 320 166 71 85 521 32 1 Estimate
13-Aug-02 950 012 | 0203 | 026 | 009 | 088 | 196 | 200 167 13 54 452 10 16.4 94 [ 847 | 210 2 Eslimate
13 Aug02] ¥ .50 012 0495 025 [ 012 | 08 | 186 | 198 166 14 54 451 11 2 Estimate
17-Sep-02 40 071 | 0024 [ 0087 | 005 | 042 | 343 | 170 145 26 85 467 9 156 3 878 81 6 Estimate
12-May-03 1445 | <001 [<0003] 0125 [ 003 | 05 [ 443 | 188 162 52 86 451 24 177 88 | 839 2 Estimate
4-Jun-03 1045 | 002 [ 0051 ] 0089 [ 002 | 032 0 200 164 10 83 469 7 05 Eslimate
Spring Creek at Sheepskin Road
16-May-01 1240 | 097 [ 0013 ] 0031 [<001] 014 | 245 | 224 231 188 24 85 480 4 127 102 | 828 | 476 346 from USGS web history
30-May-01 12:40 1 0013 [ 0027 | <001 [ 01 0 228 293 187 12 477 2 127 122 | 839 | 475 341 from USGS web history
12-Jun-01 1120 | 099 [ 0007 | 0027 [ 011 | 011 0 230 287 189 8 480 2 11 10 824 | 484 319 from USGS web history
2-Jul01 12:05 108 | 0008 | 0034 [ <001] 009 0 278 286 187 4 466 2 136 1M1 | 841 471 337 from USGS web history
24-0ct-01 950 104 [ 0013 | 0044 [ 001 | 027 0 233 294 190 4 8.2 480 2 3 11 335 from USGS web history
24-0ct-01 Y 950 104 [ 0013 | 0051 [ 001 | 022 0 233 294 1971 5 8.2 486 2 335 from USGS web history
28-Now-01 340 106 [ 0012 | 0018 [<001] 01 0 234 294 192 4 82 488 2 5 12 348 from USGS web history
19-Dec-01 40 106 | 0017 | 0038 | 002 | 05 0 233 236 190 9 81 482 3 8 105 351 from USGS web history
16-Jan-02 11:30 163 | 0018 | 0031 | 003 | WE' | 245 | 204 335 245 10 54 551 2 5 12 343 from USGS web history
25 Feb-02 10:30 | 099 [ 0011 [ 002 [ 001 | 016 0 234 288 192 10 8.3 494 2 4 308 from USGS web history
26-Mar-02 10:40 1 0013 | 0024 | <001 | 024 | 196 | 230 285 192 21 84 487 3 938 111 | 833 | 507 326 from USGS web history
26-Mar-02] ¥ 10:40 1 0013 [ 0024 | <001] 02 | 245 | 226 233 192 21 84 488 3 326 from USGS web history
1-May-02 1400 | 089 [0005] 0012 [<001] 013 [ 343 | 218 288 184 ) 85 409 3 1 168 | 851 482 311 from USGS web history
4-Jun-02 1230 | 084 [ 0005|0014 [ <001 042 [ 49 218 291 187 7 56 475 2 301 from USGS web history
26-Jun-02 1330 | 084 [ 0008|0024 | 001 | 009 [ 294 | 290 280 185 5 54 466 1 283 from USGS web history
9-Juk02 1230 | 093 | 001 [ 0032 | 002 | 008 | 294 | 223 299 188 7 85 473 <1 272 from USGS web history
23-Jul-02 1200 | 094 [0007 [ 0032 [<001] 008 [ 245 | 224 280 188 2 54 472 <1 13.1 112 | 828 [ 239 274 from USGS web history
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Table E-1. Continued

American Falls Subbasin Assessment and TMDL e May 2012

Date Time |NOs+NOs[Ortho P| TotalP | NHs | TKM | COs | HCOs | TDS-180 | Alkalinity| SS  |Lab pH | Lab EC |Turbidity|  Field DO | Field |FieldEC| Flow
sampled [Replicate|sampled | {mg/L) | (ma/l) | (ma/L) | (mgil} | imgil) | (mgil) | {mgil) [ (maiL) (mgiL) | (mgil) | (SU) |twSiem)| (NTU) | Temp (°C) | (mglL) |pH (SU)| (uSkerm) | (cfs) Flow comments
Spring Creek at Sheepskin Road
13-Aug-02 12:40 084 0008 | 0014 | <001 ] 011 1] 227 186 5 83 467 1 124 1.2 829 216 287 from USGS web history
17-Sep-02 14:30 09 0005 | 0027 [ 001 011 441 217 185 4 85 472 1 11.2 123 841 34 302 from USGS web history
S-Oct-02 11:15 093 0009 | 0017 | 002 012 1] 229 188 5 83 476 1 9.7 141 829 466 315 from USGS web history
29-Oct-02 11:20 1 0008 | 0021 0.01 01 049 226 186 6 84 478 2 94 1.2 8.16 269 313 from USGS web history
26-Now-02 845 1.04 0012 | 0022 [ <001 | 012 Q 233 191 10 8.1 436 3 308 from USGS web history
18-Dec-02 11:40 1.04 0013 ] 0036 [ 001 0.08 1] 229 188 g 83 482 2 75 95 817 860 310 from USGS web history
Spring Hollow
15-May-01 [ 850 0.01 0003 [ 0078 [ <001 [ 059 [ 147 156 218 | 130 38 | 84 | 372 | 10 | 153 5.2 §7 | 367 |
29 May-01 | &50 001 | 0004 ] 0028 | 001 | 025 0 157 207 | 129 18| | as6 [ 6 | 163 54 855 | 361 | 16
Sterling Wasteway

16-May-01 908 1.63 0019 | 0053 [ <001 | 034 245 266 401 222 13 85 647 6 118 141 828 634 28
16-May-01 Y 910 1.66 0.02 006 | =<001] 035 343 262 407 221 12 84 644 6 118 141 83 634 28
29-May-01 1215 069 0019 | 0075 | 003 042 Q 249 259 204 22 578 8 16.8 124 862 579 686

11-Jun-01 10:20 1.27 0006 | 0042 | <001 | 034 Q 270 284 22 7 611 3 14.5 14.8 872 611 21

3-Juk0t 10:35 058 [ 0015|0049 | 003 | 045 0 255 369 209 11 567 6 184 10 847 569 7

2-Aug-01 9:00 a7 0.008 | 0.031 0.02 028 343 266 346 224 8 85 591 1 14 115
24-Aug-01 920 038 0008 | 003 0.02 033 a 252 334 207 10 82 541 3
18-Sep-01 11:05 1.03 0008 | 0.053 | 005 048 294 255 357 214 12 85 580 4 13 125

23-Oct-01 850 1.23 0025 | 0103 [ 011 043 1] 273 372 224 30 83 95 17 6 12.2
27-Now-01 10:30 151 0036 | 0118 | 008 038 147 277 391 230 26 84 630 1" 1 14

1B-Jan-02 940 1.71 0045 | 0144 | 016 NE' a 283 377 232 103 83 646 36 0 135

16-Jan-02 Y 9:40 1.71 0045 | 0156 | 015 NE' Q 287 292 235 108 83 646 26
25-Feb-02 12:20 142 0083 | 039 1.38 372 Q 320 438 262 159 8.1 819 64 3
26-Mar-02 14:49 164 | 0058 | 0146 | 015 06 0 299 464 245 65 5.3 754 24 15 9.7 829 787

1-May-02 9:00 1.54 0016 | 0038 [ <001 | 036 a 283 402 232 14 83 648 6 6.3 1449 823 675 5 Published flow by ldaho Power
3-Jun-02 14:15 1.64 0006 | 004 0.02 0.53 152 241 418 223 14 99 668 4 18 Published flow by ldaho Power
26-Jun-02 1515 023 0011 | 0051 0.05 04 7.83 229 335 201 15 87 &1 3 13 Published flow by ldaho Power
10-Jul-02 9:.00 1.24 0013 | 0035 | 002 045 1] 291 405 239 12 83 654 4 11 Published flow by ldaho Power
23-Jul-02 15:30 1.1 0.01 0032 | 002 0.44 24 206 388 209 4 9.1 93 2 247 1.7 897 302 0.86 Published flow by ldaho Power
12-Aug-02 1115 0.11 0008 | 0034 | 003 038 7.34 228 199 6 86 512 2 168 105 857 235 14 Published flow by ldaho Power
28-Aug-02 13:25 1.24 0009 | 0026 [ <0.01 03 18 271 242 4 87 674 1 18 10 856 596 2 Published flow by ldaho Power
18-Sep-02 12:40 095 0008 | 0022 [ 001 023 685 258 223 3 86 594 2 127 115 834 1029 35 Published flow by ldaho Power
8-Oct-02 11:45 09 0018 | 0042 | 008 035 Q 262 215 8 83 578 4 1015 1115 | 818 568 9.84 "Preliminary flow from Idaho Power Gage
5-MNov-02 11:00 1.31 0033 | 0083 | 012 047 Q 266 218 34 83 599 13 34 125 825 337 577 "Preliminary flow from Idaho Power Gage
25-MNow-02 12:50 1.38 0027 | 0083 | 006 034 441 263 223 35 86 621 9 54 *Preliminary flow from daho Power Gage
17-Dec-02 16:00 1.24 0033 | 0117 | 0089 042 147 256 212 55 84 616 14 36 118 825 1101 599 *Preliminary flow from Idaho Power Gage
15-Jan-03 10:30 137 0.028 007 012 036 o] 271 222 45 82 674 12 4 5234 *Preliminary flow from Idaho Power Gage
10-Feb-03 10:37 146 0032 | 0133 | 019 132 1] 296 243 197 82 631 65 4.86 "Preliminary flows from Idaho Power Gage
12-Mar-03 1015 152 0.04 028 026 152 1] 299 245 198 82 651 66 78 103 802 566 "Preliminary flows from daho Power Gage
1-Apr-03 11:45 1.36 0033 | 0121 0.07 0.64 394 273 230 52 85 626 14 36 109 8.07 532 "Preliminary flow from |daho Power Gage
24-Apr-03 10:30 1.07 |<0003| 0034 0.08 082 Q 258 212 26 8.2 5390 g 8.8 11.2 8 6.83 "Preliminary flow from Idaho Power Gage
12-May-03 10:20 1.8 <0003[ 0034 | 001 027 Q 298 244 6 83 692 2 99 144 827

4-Jun-03 13:00 053 [=0003]| 0029 | 002 | 043 | 103 208 188 11 5.8 528 3

18-Jun-03 11:30 032 0.004 | 0.041 0.04 0.55 148 239 198 15 84 545 3 1496 10 8.26

7-Jul03 16:10 073 0012 | 0.043 | 005 043 212 207 205 8 9 551 4 238 136 8.45

Sunbeam Creek at Frontage Road

30-May-01 8:50 02 0015 | 037 002 083 Q 227 298 186 332 | 436 99 9.8 99 831 504 62

12-Jun-01 825 018 [ 0033 | 108 | 007 | 122 0 232 285 191 pfirmed by rerun | 470 155 138 54 828 474 72

2-Jul-01 918 0.07 002 | 0085 | <001 [ 024 Q 220 203 180 31 502 17 198 89 851 511 37

2-Jul-01 Y 918 0.08 002 | 0086 | <001 | 028 Q 220 208 180 31 507 17 198 89 851 511 37

1-Aug-01 12:05 004 [ 0051 ] 018 | 002 | 032 | 132 178 282 169 106 56 472 9 18 5.9
22-Aug-01 12:00 0.15 0059 | 035 0.09 079 147 216 305 180 222 84 480 73

18-Sep-01 8:30 0.07 0.031 024 0.05 a7 098 210 295 174 133 84 488 68 105 10

24-0ct-01 8:20 =001 0022 | 018 [«001] 052 098 254 350 210 81 84 591 49 2 135

2-May-02 10:00 0.01 0014 | 0107 [ <0.01 03 245 201 305 169 57 84 15 34 9 135 835 535 15 Estimate

4-Jun-02 9:30 0.05 0035 | 022 0.01 085 343 208 287 176 98 85 491 54 4 Estimate

27-Jun-02 12:00 042 0078 02 011 092 7.34 189 270 167 a7 87 460 22 7 Estimate

9-Jul-02 945 045 0.109 03 008 098 147 194 299 162 37 34 463 72 5 Estimate
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Table E-1. Continued

American Falls Subbasin Assessment and TMDL e May 2012

Date Time |NOs+NOs[Ortho P| TotalP | NHs | TKM | COs | HCOs | TDS-180 | Alkalinity| SS  |Lab pH | Lab EC |Turbidity|  Field DO | Field |FieldEC| Flow
sampled [Replicate|sampled | {mg/L) | (ma/l) | (ma/L) | (mgil} | imgil) | (mgil) | {mgil) [ (maiL) (mgiL) | (mgil) | (SU) |twSiem)| (NTU) | Temp (°C) | (mglL) |pH (SU)| (uSkerm) | (cfs) Flow comments
Sunbeam Creek at Frontage Road
24-Jul-02 8:00 063 0074 | 032 0.02 18 098 223 279 185 126 84 485 90 19.7 67 828 245 10 Estimate
13-Aug-02 918 027 0079 | 0148 01 052 Q 214 175 17 82 466 21 158 77 825 216 4 Estimate
28-Aug-02 945 035 0.071 028 011 033 245 223 187 103 85 478 76 14.5 68 801 435 2 Estimate
17-Sep-02 915 0.12 | 0035 | 0,088 | 0.04 0.3 196 21 176 70 54 483 49 143 5.2 8.05 53 2 Estimate
9-0ct-02 915 0.05 0035 | 033 0.03 08 245 241 202 150 84 542 102 57 106 845 528 1 Estimate
12-May-03 1515 =0.01 0007 | 0084 | 002 027 9.35 1492 173 45 87 500 26 183 99 861 1 Estimate
4-Jun-03 10:00 0.02 0041 | 0122 | 004 042 1] 206 169 48 83 480 18 4 Estimate
18-Jun-03 9:04 017 0012 | 0072 [ <0.01 05 098 204 169 27 84 491 10 16.8 83 795 10 Estimate
7-Jul-03 14:45 1.36 0081 | 0163 | 078 272 16.7 169 166 18 9 470 23 233 139 85 1 Estimate
Tarter Waste
15-May-01 10:20 0.01 0003 | 0035 | =001 ] 031 098 160 229 133 g 84 ars 5 145 84 85 375 32
29-May-01 10:10 =001 0003 | 003 001 027 Q 159 215 130 9 364 S 158 10.3 867 364 4.1
29-May-01 Y 1015 =001 0003 | 0036 | 002 028 Q 159 218 130 9 363 S 158 10.3 866 364 4.1
Shake River at Tilden Bridge
27-Nov-01 | 910 017 [ooosJoots [ <001] 03 [ 147 [ 147 211 123 | 2 | 84 | 243 | 1 1

"ME=not entered
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American Falls Subbasin Assessment and TMDL e May 2012

Table E-2. Sampling data from streams, caves, and wetlands on north and west sides of
American Falls Reservoir, 1997-2000.

Duplicate sample Suspended sediment
number {rngil) POy as P {mal) MOz +MNO5 as M mal) Flow
WWaterbod Type [Sample date 0 1 2 0 1 2 o] 1 2 0 1 2 (Lisec)
Firth River Bridge canal 19-Jun-97 2247 | 2248 8249 | 7763 0.01 -0.01 0.09 0.06
Firth River Bridge canal 2-Aug-97 2287 | 2288 6.39 682 -003 | -003 0.07 0.06
FPeople River canal 12-Apr-97 2152 106 0.04 0.94
People River canal 21-Apr-97 2161 363 0 065
People River canal S-May-97 2188 2189 33108 (37312 -0.04 -0.02 0.31 0.36
People River canal | 26-May-97 2216 | 2217 592 | 2064 0.02 0.02 0.19 0.19
People River canal 11-Jun-97 2245 | 2248 86.98 | 93.82 0.02 0.03 0.24 0.18
FPeople River canal 29-Aug-97 2331 2332 258 233 8] -0.01 0.04 0.03
FPeople River canal 29-Sep-97 2378 2377 43 464 0.07 0.05 0.09 0.08
H Canal canal | 13-May-97 2176 | 2177 174 | 1704 -004 | 004 0.02 0.02
H Canal canal 2-Jun-97 2208 | 2214 4392 | 4408 -0.01 0.01 0.19 0.2
H Canal canal 7-Sep-97 2341 | 2342 4.58 618 0.01 -0.01 0.03 0.03
H Lake canal 13-May-97 2180 2181 1896 | 19.28 -0.01 -0.01 0.56 078
H Lake canal 2-Jun-87 2205 | 2215 5996 | 62.04 0.08 0.02 0.24 0.24
H Lake canal 7-Aug-97 2305 | 2308 8.38 3.668 -0.02 0 0 0.01
H Lake canal 7-Sep-87 2343 | 2344 7.3 3.23 0.03 0.03 0.1 0.12
HY canal 2-Jun-87 2207 | 2212 2564 | 2388 -0.01 0 0.15 0.12
Q1 Spill canal 2-Jun-97 2210 | 2218 2868 | 3644 -0.0Z2 | -0.01 0.22 0.08
Q1 Spill canal | 11-Aug-97 2311 | 2312 293 219 -0.02 0.01 0 0.01
Q1 Spill canal 7-Sep-97 2349 | 2350 146 1.93 -001 | 001 0.02 0.02
Q1 Spill canal 25-Sep-97 2372 2373 282 369 8] 0.01 0.04 a
T Canal canal | 13-May-97 2172 | 2173 3372 | 3328 -005 | 007 0.02 0.02
T Canal canal 2-Jun-87 2208 | 2213 5016 | 51.56 0 0 0.21 0.2
T Canal canal | 26-Jun-97 2251 | 2252 377 [ 3872 -0.02 0.01 0 8]
T Canal canal 7-Aug-97 2307 | 2308 9.28 9.81 0.03 0 0 0.01
T Canal canal 7-Sep-97 2347 | 2348 4.91 5.54 0.05 0.01 0.02 0.04
T Canal canal 3-0ct-97 2378 | 2379 285 318 0 -0.01 0.02 0.02
T Lake canal | 13-May-97 2174 | 2175 3z 3088 -006 | 001 0.02 0.01
T Lake canal 2-Jun-97 2208 | 2211 53.36 45 0.02 0.01 0.17 0.23
TLake canal 12-Jun-97 2382 2383 8] 8] 0.05 -0.01 8] a
W Spill canal | 13-May-97 2178 | 2178 13.52 | 13.92 -0.05 | -0.01 0.02 0.0z
W Spill canal 7-Aug-97 2308 | 2310 4.35 367 0.03 0.01 0.02 0.01
W Spill canal 7-Sep-87 2345 | 2346 1.64 1.76 -0.02 | -0.02 0.02 0.05
T Canal run-off | 31-Dec-96 | 2141 24305 1.2 18
Schritter run-off | 31-Dec-96 | 2142 192 o] 0
T Pove run-off | 31-Dec-96 | 2143 53985 2.2 277
Rain rain 12-dun-97 2244 2873 -0.08 a.19
T Powey Rain run-off 12-Jun-97 2249 2250 11869 | 12031 0.54 042 2.92 2.92
Rain water-thunderstorm rain 11-Sep-97 2351 2352 1372 | 1043 018 015 0.41 042
American Game spring | 21-Apr-97 2154 1.96 0.07 39
American Game spring 2-Aug-97 2303 2304 10.23 1.82 0.18 0.19 2.92 292
Big Hole at Fingal Road spring 2-Apr-97 2147 056 0.07 459
Big Hole at Fingal Road spring | 21-Apr-97 2157 1.36 01 526
Christiansen Drain spring 2-Apr-97 2151 -1.06 019 1.98
Christiansen Drain spring 2-Aug-97 2299 2300 207 1.79 0.03 0.09 0.25 0.25
Cornforth Spring spring 2-Apr-97 2150 1463 0.2 352
Crystal Springs spring 2-AUg-97 2289 2290 446 4.21 0.03 -0.04 262 222
Danielson spring | 21-Apr-97 2158 13.33 -0.01 1.16
Danielson Creek spring 2-Aug-97 2291 2292 10.25 701 8] 8] 0.65 073
Diriscoll Spring spring 2-Apr-97 2149 492 0 4
Driscoll Spring spring 2-Aug-97 2295 2296 157 1.68 026 017 292 285
Spring Hollow Highwar spring | 24-Apr-97 2162 2163 7432 716 01 0.11 2078 | 2277
Spring Hollows Highvvar spring T-Sep-97 2335 2336 11.3 981 0.01 0.0z 292 292
Spring Hollowy Drain spring 7-Sep-97 2339 2340 10.8 10.72 8] 8] 0.03 0.01
Spring Hollow Spring spring 7-Sep-97 2337 2338 1049 9.32 0.04 0.05 3 292
Spring Hollow Spring spring | 24-Apr-97 21864 21865 5] 5.84 0.23 0.24 2718 | 24238
Smith spring | 21-Apr-97 2155 746 0.08 0.02
Smith spring | 2-Aug-97 2301 | 2302 247 | 3189 0.07 0.1 0.06 0.06
Smith 2350wy 14005 spring | 27-Mar-97 | 2146 8.5 068 2.56
Ster VWest Lake spring | 21-Apr-97 2160 1374 0.06 1.91
Sterling Wwest spring | 21-Apr-97 2153 215 0.06 47
Sterling East spring | 21-Apr-97 21868 2187 16.94 | 2028 0.04 8] -0.03 0.06
Sterling South Lake spring 2-Aug-97 2293 2294 6468 5.93 0.02 0.27 043 042
Yuma spring | 21-Apr-97 21589 58.48 8] 2.65
QOrth wetland| 21-Apr-97 | 2156 21.74 0.18 -0.65
Orth Wetland wetland|  2-Apr-97 2148 28.06 0.04 -0.27
Orth Wetland wetland | 2-Aug-97 2297 | 2298 16.18 | 14.32 0.03 0.02 0.05 0.02
ARS Double di misc 21-Apr-97 2197 0 -0.09 -0.57
ARS Rawr misc 21-Apr-97 2201 0 0.08 -0.55
ARS RO Unit di misc 21-Apr-97 2199 8] -0.08 -0.75
People River canal S-May-98 2463 | 2482 47.83 | 46.11 0.05 0.05 0.7 0.24
People River canal | 19-May-98 2504 | 2520 3311 | 3192 0.08 0.03 0.18 0.18
People River canal 3-Jun-88 2550 | 2552 30071 | 31.84 0.04 0.02 0.08 0.07
FPeople Canal canal 15-Jun-98 2575 | 2580 21.82 | 2538 0.05 0.03 0.08 0.08
People Canal canal | 30-Jun-98 2632 | 2637 1858 | 1879 0.05 0.05 0.02 0.02
People River canal 14-Jul-98 2650 | 2659 958 | 1007 0.03 0.02 0.08 0.09
People River canal 4-Aug-93 2695 | 2700 5.81 5.69 0.01 0.02 0.01 0.01
People River canal | 25 Aug-98 2719 | 2727 4.97 47 0.03 0.05 0.05 0.05
People River canal 14-Sep-98 2788 27390 474 4.39 0.08 0.04 0.16 0.14
People's Canal canal 5-0ct-88 2817 | 2822 258 | 1316 023 | -0.04 0.05 0.04
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Duplicate sample Suspended sediment
number (ma/l) POy as P (mg/l) MO +MNO {mgll) Flow
Waterbod Type |Sample date 0 1 2 0 1 2 o] 1 Z 0 1 2 Lisec)
ASCC River Gate canal S-May-98 2457 2468 41.34 | 4015 0.04 008 0.21 0.18
ASCC River Gate canal 19-May-98 2511 2518 3359 | 36.28 0.02 0.06 0.18 0.17
ASCC River Gate canal 3-Jun-98 2537 2543 355 33.21 0.04 004 0.08 0.1
ASCC River Gate canal 15-Jun-88 2574 2588 2158 | 2409 0.o7 002 0.08 0.11
ASCC River Gate canal 30-Jun-98 2630 2634 18.84 | 19.82 0.05 006 0.04 0.02
ASCC River Gate canal 14-Jul-98 2645 2654 919 917 0.02 002 0.08 0.1
ASCC River Gate canal 4-Aug-98 2672 2681 57T 551 0.02 002 0.01 0.02
ASCC River Gate canal 25-Aug-98 2721 2726 432 5.04 0.04 005 0.06 0.04
ASCC River Gate canal 14-Sep-98 2783 2793 508 4.27 0.05 003 017 0.186
ASCC River Gate canal 5-Oct-98 2818 2820 3 3.28 0.15 a.11 0.07 o0.07
Radio Gauge canal S-May-88 2461 2467 A47.68 | 4595 0.02 005 0.18 0.18
Radio Gauge canal 19-May-98 2507 2513 3381 | 3272 0.o7 005 0.18 0186
Radio Gauge canal 3-Jun-98 2540 2548 37.03 | 3552 0.02 002 0.08 0.08
Radio Gauge canal 15-Jun-98 2577 2585 231 2452 0.04 003 0.07 0.08
Radio Gauge canal 30-Jun-98 2612 2629 17.59 161 0.03 007 0.04 0.02
Radio Gauge canal 14-Jul-98 2649 2658 878 935 0.03 003 0.05 0.08
Radio Gauge canal 4-Aug-98 2671 2682 661 10.94 Q 001 -0.01 0.01
Radio Gauge canal 25-Aug-98 2718 2729 6.36 572 0.07 0.05 0.08 0.08
Radio Gauge canal 14-Sep-98 2786 2787 442 4.37 0.07 007 0.14 017
Radio Gauge canal 5-0ct-88 2802 2812 252 284 016 011 0.02 0.04
Big Fill canal S-May-88 2460 24384 114 10.73 0.02 006 0.08 0.12
Big Fill canal 19-May-98 2505 2514 17.95 194 0.06 003 012 0.08
Big Fill canal 3-Jun-98 2545 2549 3534 | 2792 0.05 004 0.05 0.07
Big Fill canal 15-Jun-98 2576 2581 2502 | 2758 0.03 004 0.05 0.06
Big Fill canal 30-Jun-98 2617 2636 2071 | 1761 0.03 006 -0.01 0
Big Fill canal 14-Jul-98 2643 2652 15.37 11.8 0.07 0.03 0.01 0.01
Big Fill canal 4-Aug-98 2670 2704 11.24 916 -0.02 002 8] -0.01
Big Fill canal 25-Aug-98 2717 2724 257 276 0.06 01 -0.01 8]
Big Fill canal 14-Sep-98 2781 2791 25 247 0.05 005 0.07 0.07
Big Fill canal 5-0ct-98 2803 2814 099 16 018 012 a -001
W Spill canal 5-May-98 2483 2490 10.89 996 0.09 006 0.03 0.05
W Spill canal 19-May-98 2509 2515 2005 | 19384 0.04 00z 0.04 0.05
W Spill canal 3-Jun-98 2555 2560 1586 | 1475 0.04 004 0.04 0.02
W Spill canal 15-Jun-98 2582 2587 748 7.58 0.03 0.04 -0.01 -0.01
W Spill canal 30-Jun-98 2600 2609 4387 4.52 0.02 0.04 -0.01 -0.01
W Spill canal 14-Jul-98 2647 2656 272 1.86 0.05 0.04 -0.01 8]
W Spill canal 4-Aug-98 2683 2691 358 283 0.01 0.04 -0.01 8]
W Spill canal 25-Aug-98 2720 2728 1.19 1.23 Q.07 008 a a
W Spill canal 14-Sep-98 2744 2784 092 086 0.06 018 8] o]
W Spill canal 5-0Oct- 88 2301 2806 034 056 018 008 8] -001
Hazard Cresk canal 5-hay-98 2491 2492 6147 679 0.07 006 0.05 0.04 2250
Hazard Creek canal 19-May-98 2508 2516 2268 | 2286 0.1 0.08 0.19 0.18 503
Hazard Creek canal 3-Jun-88 2558 2563 171 19.5 .09 007 0.11 012 2700
Hazard Creek canal 15-Jun-98 2579 2591 1558 | 18.84 .09 005 0.02 0.02 2400
Hazard Creek canal 30-Jun-98 2605 2606 8§92 9.89 .09 012 0.07 0.07 2520
Hazard Creek canal 14-Jul-98 2648 2657 324 906 013 014 045 0.25
Hazard Creek canal 4-Aug-98 2673 2690 2475 | 6297 0.07 011 047 048 4200
Hazard Creesk canal 25-Aug-98 2718 2730 163.52) 1559 0.11 009 0.186 0.18 2000
Hazard Cresk canal 14-Sep-98 2745 2794 876 568 0.04 005 0.08 0.13 1800
Hazard Creek canal 5-Oct-98 2808 2810 9.05 9.4 0.22 022 0.25 0.18 1500
Wilson Spill canal S-May-88 2480 2486 1445 123 0.06 007 0.08 0.01
Wilson Spill canal 19-May-98 2512 2519 13.04 | 12.33 0.06 002 0.07 0.08
Wilson Spill canal 3-Jun-98 2561 2565 27.55 | 26.07 0.04 0.04 0.04 0.05
Wilson Spill canal 15-Jun-98 2580 2586 1399 | 1407 0.06 002 -0.01 -001
Wilson Spill canal 30-Jun-98 2603 2610 10.27 | 1061 0.04 006 -0.01 -001
Wilson Spill canal 14-Jul-98 2646 2655 5638 538 0.06 00z -0.01 o]
Wilson Spill canal 4-Aug-98 2684 2696 553 324 0.05 001 0 -001
Wilson Spill canal 25-Aug-98 2723 2732 148 1.1 015 005 8] -0.01
Wilson Spill canal 14-Sep-98 2782 2789 2387 257 0.04 0.04 0.02 0.01
Wilson Spill canal 5-0ct-98 2805 2807 1.23 1.06 .09 008 8] 8]
Cedar Spill canal 5-May-88 2469 2487 2068 | 20.86 0.02 005 0.04 0.04
Cedar Spill canal 19-May-98 2503 2508 1262 | 1283 012 003 0.05 0.04
Cedar Spill canal 3-Jun-98 2553 2562 4461 | 3782 0.04 002 0.04 0.05
Cedar Spill canal 15-Jun-98 2578 2584 1787 | 1747 0.01 00z -0.01 0.01
Cedar Spill canal 30-Jun-98 2602 2608 1454 | 1558 0.01 0.03 -0.01 -0.01
Cedar Spill canal 14-Jul-98 2644 2653 1218 | 11.84 0.04 002 8] 8]
Cedar Spill canal 4-Aug-98 2686 2694 663 622 0.0z 002 8] 8]
Cedar Spill canal 25-Aug-98 2722 2731 258 3.06 0.04 0.1 8] -0.01
Cedar Spill canal 14-Sep-98 2785 2792 2387 258 0.08 004 -0.01 0
Cedar Spill canal 5-0ct-98 2504 2809 239 261 0.11 013 -0.01 o]
Danielson spring 5-May-98 2466 2471 426 16.38 0.09 006 1.6 1.55
Danielson spring 3-Jun-98 2533 2539 1059 | 11.08 0.05 007 0.85 1.12 2400
Danielson spring | 30-Jun-98 2604 2633 18.21 13.69 0.01 0.08 0.69 0.8 240
Danielson spring 4-Aug-98 2676 2693 572 5.99 0.07 0.11 0.79 0.85 2200
Danielson spring | 14-Sep-98 2755 2776 Q 4] 0 Q 148 1.01 2000
Danielson spring | 18-Dec-98 2849 2851 Q 4] 0.1 0.06 1.89 1.24
Crystal spring S-May-98 2470 2473 201 2684 0.06 011 379 348 3750
Crystal spring 3-Jun-98 2531 2541 1.84 201 0.06 005 371 4.8 4500
Crystal spring | 30-Jun-98 2613 2622 338 252 0.04 009 432 4.5 1280
Crystal spring 4-Aug-98 2675 2679 575 4.74 0.08 009 355 367 900
Crystal spring | 14-Sep-98 2754 2777 a 8] 8] a 2.01 2.19 10800
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Duplicate sample

Suspended sediment

number [{nal=li o] PO4 as P {mall) MOz +MNO {rmail) Flow
Waterbod Type [Sample date 0 1 2 0 1 1 2 o] 1 2 {Lisec)
Driscoll Spring spring 5-Mlay-98 2475 2439 34 1.81 0.15 0.21 6.61 5.28 108
Driscoll Spring spring 2-Jun-98 2529 2551 432 5.2 0.16 009 6.06 641 20
Driscoll Spring spring | 30-Jun-98 2615 2621 28 3.19 0.15 0.1 5.03 4.27 36
Driscoll Spring spring 4-Aug-98 2677 2630 181 246 053 009 617 636 2]
Driscoll Spring spring | 14-Sep-98 2757 2775 a 0 8] a 5.28 5.58 126
Driscoll Spring spring 9-Mow-98 2827 2841 a 0 o] a 6 64 667 180
Smith wietland spring spring 5-May-88 2465 2476 21.89 | 1959 0.2 0.038 0.33 0486 30
Smith Spring spring 3-Jun-98 2532 2542 557 593 0.04 o7 003 003 400
Smith Spring spring | 30-Jun-98 2601 2625 8.64 3 0.1 a.11 0.04 0.04 100
Smith Spring spring 4-Aug-98 2702 2705 419 404 013 o7 0] o] 270
Smith Spring spring | 14-Sep-98 2749 2751 a 0 8] a 0.03 0.02 48
Smith Spring spring 9-Mow-98 2834 2839 a 0 o] a 122 06 18
Cornforth Spring spring 5-May-88 2464 2481 1.64 2.02 0.12 013 558 45 14
Cornforth Spring spring 3-Jun-98 2554 2559 233 285 0.31 028 1.86 219 30
Cornforth Spring spring | 30-Jun-98 2614 2624 1.81 1.27 0.22 028 141 1.7 198
Cornforth Spring spring 4-Aug-98 2689 2706 758 552 016 016 253 1.96 24
Cornforth Spring spring | 14-Sep-98 2748 2750 a 0 8] a 0.18 0.18 15
Cornforth Spring spring 9-Mow-98 2826 2828 a 0 o] a 0.81 082 12
Sportsman Park Morth Spring | spring 9-Mow-98 2832 2835 a 0 8] a 56 372 20
Poulson Spring spring | 15-5ep-98 2762 2769 a 0 o] a 935 3
Poulson Spring spring | 18-Dec-98 2845 2848 a 0 0.09 0.04 1.72 2.01
Spring Hollow Dirain spring 5-hrlay-98 2459 2478 14 61 1356 0.0z 005 a1 003 3
Spring Hollows Dirain spring 3-Jun-98 2557 2566 1855 [ 18679 0.04 0.05 0.05 0.04 120
Spring Hollow Dirain spring | 30-Jun-98 2607 2635 15833 15812 0.04 a0z -0.01 -0.01 20
Spring Hollow Drain spring 5-Aug-98 2685 2698 58.7 54.49 0.03 0.0z 0 0 400
Spring Hollow Drain spring | 14-Sep-938 2748 2758 8] 0 0 8] 8] 0
Spring Hollow Drain spring 5-0ct-88 2811 2815 612 5.89 0.14 a7 0 -0.01 30
Spring Hollow at Spring spring 9-Mow-98 2823 2830 8] 0 0.36 038 47 63 | 41.55 16
Spring Hollows at Spring spring | 18-Dec-298 2848 2850 4] 4] 0.22 o149 3865 | 3713
Spring Hollow spring | 5-May-93 3050 | 2474 2479 | 18.92 2038 | 006 0.07 9.25 9.64
Spring Hollows Highway 29 spring 2-Jun-88 2558 2564 18.16 [ 18.87 0.01 0.07 5.84 5.06
Spring Hollow Hwey 39 spring | 30-Jun-98 2611 2627 6.19 7.1 0.04 0.04 4.25 4.82
Spring Hollowy Hiwy 339 spring 4-Aug-98 2692 2701 2541 2716 0.06 0.03 5.11 5.63
Spring Hollow Hywy 39 spring | 14-Sep-98 2743 | 2747 502.94 [ 505.11 0 o] 5.58 5.76 180
Spring Hollows Hwwy 39 spring 5-Oct-98 2813 2816 151.64 | 152.92 0.1 019 1513 | 17.34 120
Spring Hollow Hwey 39 spring 9-Mow-98 2824 2831 8] 0 0.31 029 4155 | 2968
Sterling wetland wietland [ 5-May-58 2458 2494 762 9.6 0.08 0.09 262 267 160
Sterling Wetlands wietland | 3-Jun-98 2535 | 2547 5.14 492 0.08 0.07 1.66 1.32 420
Sterling Wetlands wietland | 30-Jun-98 2618 2623 9.36 443 0.15 015 1.24 113 315
Sterling Wetlands wietland | 4-Aug-98 2669 | 2687 4.52 35 0.02 0.08 0.26 0.22 220
Sterling WWetlands wietland | 14-Sep-98 2752 2753 4] 4] 0 4] 0.68 0.8 500
Sterling Ywetland wietland | 9-MNow-98 2825 | 2832 o] 0 0 o] 1.18 1.46 730
Cirth Wetland wietland [ 5-May-58 2488 2493 3458 | 31.02 0.14 0.038 0.1 0.07 500
Orth Wetlands wietland | 3-Jun-98 2534 | 2546 872 3 0.04 0.04 1.22 0.74 1050
Crth Wetlands wietland | 30-Jun-98 2619 2626 4 66 524 0.04 0.04 a5 0.35 210
Orth Wetlands wietland | 4-Aug-98 2674 | 2678 4143 | 50.25 0.08 0.11 0.28 0.28 150
Orth Wetlands wetland | 14-Sep-98 2758 2780 8] 0 0 8] 081 0.59 150
Orth Wetland wietland | 9-MNow-98 2838 | 2842 o] 0 0 o] 1.11 1.28 60
Christensen Wetlands weetland | 5-May-98 2462 2472 1446 | 1581 0.2 o9 0.05 0.08 5]
Christensen Wetlands wietland | 3-Jun-88 2530 | 2538 641 562 0.08 002 0.07 0.11 150
Christensen Wetlands weetland | 30-Jun-98 2616 2631 732 541 0.05 005 0.02 0.02 50
Christensen Wetlands wetland [ 4-Aug-98 2688 2699 13.8 15.1 0.06 0.0z 8] 0.01 42
Christensen Wetlands wietland | 14-Sep-98 2778 2779 8] 8] 0 8] 0.23 0.24 75
Christensen Wetlands wietland | 9-MNow-98 2837 | 2840 0 0 0 0 4.85 4.23 5]
Deicnized Water misc S-May-98 2477 2485 01 03 0.o1 002 0.02 0.04
Deionized VWater misc | 19-May-98 2510 | 2517 0.27 0.14 0 o] 0.02 0.02
Deicnized Water misc 2-Jun-98 2536 2544 a 029 -0.02 -0.01 0.02 -001
Dl Water misc 15-Jun-98 2583 | 2589 o] 0 -0.01 o] -0.02 | -002
Dl WWater misc 30-Jun-98 2820 2628 -027 -0.27 -0.01 -0.01 -0.01 -0.01
Dl Water misc 14-Jul-98 2651 2660 -033 | -0.11 0.01 0.01 -0.01 [ -0.01
Dl WWater misc 4-Aug-98 2897 2702 -027 -0.82 0 -0.02 -0.01 -0.01
Dl Water misc | 25-Aug-98 2715 | 2725 -019 | -0.51 0.07 0.05 -0.01 [ -0.01
Dl WWater misc 14-Sep-98 2795 2796 8] 0 0.04 0.0z -0.01 -0.01
Dl Water misc 5-0ct-98 2818 | 2821 -035 | -0.71 0 o] 0 -0.01
DI Water misc 9-MNow-98 2829 2836 a 0 o] a 8] o]
Dl Water misc | 18-Dec-98 2847 | 2852 o] 0 -0.03 | -0.01 0 0
People Gate canal 27-Apr-99 2920 2928 2291 | 2117 0.003 | 0.004 0.11 0.154
Feople Gate canal | 20-May-99 2971 2995 2358 | 2322 0.002 | 0.005 0.041 | 0.084
People Gate canal 24-Jun-99 3067 3070 34 2326 0.004 | 0.033 0.064 | 0.021
FPeople Gate canal 19-Jul-98 3084 | 3087 5.8 5.03 0.003 | 0.004 0.0158 | 0.009
People Gate canal 17-Aug-99 3148 3166 575 472 0.012 | 0.009 0.055 [ 0.057
FPeople Gate canal | 20-Sep-99 3181 3188 34 276 0.003 | 0.002 0.017 | 0.028
People Gate canal 27-Cct-99 3257 3262 235 2.81 0.005 | 0.003 0.048 0.05
FPeople Gate canal | 25-MNov-99 3203 | 3316 2.96 3N 0.004 | 0.005 0112 | 0175
ASCC Gate canal 27-Apr-99 2937 2938 17.95 5.61 0.003 | 0.004 0.241 [ D137
ASCC Gate canal | 20-May-99 2977 | 2980 23.23 | 22.71 0.003 | 0.004 0.113 0.1
ASCC Gate canal 22-Jun-9g9 3055 3084 20.18 | 2002 0.002 | 0.003 0.058 [ 0D.056
ASCC Gate canal 19-Jul-98 3081 3086 572 7.07 0.002 | 0.003 0.021 | 0.025
ASCC Gate canal 17-Aug-99 3148 3184 548 497 0.008 | 0.007 0.048 [ 0.058
ASCC Gate canal | 20-Sep-99 3183 | 3184 4.65 5.85 0.004 | 0.002 0.016 | 0.024
ASCC Gate canal 27-Cct-99 3240 3253 257 416 0.005 | 0.004 0126 | 0.041
ASCC Gate canal | 25-MNov-99 3268 | 3318 2.27 491 0.005 | 0.007 0147 | 0177
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Duplicate sample Suspended sediment
number (ma/L) POy as P (maglL) NOz+MNCy (mgil) Flaw
Waterbod Twpe |Sample date 0 1 0 1 2 1 2 0 1 2 (Lisec)
Radio Gauge canal | 27-Apr-99 2015 | 2926 16.57 | 16.34 0.002 | 0.005 027 | 0.157
Radio Gauge canal 20-May-99 2964 2978 2288 | 2248 0.005 | 0.004 0.0639 0.08
Radio Gauge canal | 24-Jun-99 3063 | 2069 3207 | 329 0.002 | 0.015 0062 | 0.164
Radio Gauge canal 19-Jul-99 3075 3080 792 7B7 0.002 | 0.003 0061 | 0.018
Radio Gauge canal | 17-Aug-99 3138 | 2152 714 6.81 0.009 | 0.006 0.081 | 0.053
Radio Gauge canal 20-Sep-99 3179 3181 5.7 4.85 0.003 | 0.001 0017 | 0.029
Radio Gauge canal | 27-Oct-99 3247 | 3265 3.56 3.85 0.003 | 0.004 0.042 | 0.043
Big Fill canal 27-Apr-99 2925 2935 84 5.96 0.007 | 0.002 0.055 | 0.064
Big Fill canal | 20-May-99 2991 | 2993 8.88 8.81 0.003 | 0.005 003 | 0015
Big Fill canal 24-Jun-99 3052 3061 37.88 349 0.002 | 0.002 0.028 | 0.038
Big Fill canal 19-Jul-99 3085 | 2088 2047 15 0.003 | 0.003 0.003 | 0.001
Big Fill canal 17-Aug-99 3155 3158 6.82 5.2 0.006 0.01 0.028 | 0.026
Big Fill canal | 20-Sep-99 3180 | 2187 5.54 7.06 0.001 | 0.002 0011 0
Big Fill canal 27-Oct-99 3243 3245 423 6.29 0.003 | 0.002 0 8]
W Spill canal | 27-Apr-99 2002 | 2908 18.02 | 10.39 0.003 | 0.004 0.303 | 0.101
W Spill canal 20-May-99 2944 2953 972 7.83 0.002 | 0.002 0 0.131
W Spill canal | 24-Jun-99 3015 | 2018 10.9 9.21 0.002 | 0.001 0.006 | 0.006
W Spill canal 19-Jul-99 3107 3112 6.96 5.81 0.004 0.01 0.002 | 0.038
W Spill canal | 17-Aug-99 3125 | 2129 54 3.8% 0.006 | 0.006 0.01 0.01
W Spill canal 20-Sep-99 3216 3224 235 277 0.001 | 0.002 0.01 0.017
W Spill canal | 27-Oct-99 3260 | 3263 3.09 2.06 0.004 | 0.002 0.006 | 0.005
Wilson Spill canal 27-Apr-99 2891 2904 2547 | 1441 0.002 | 0.003 0087 | 0.131
Wilson Spill canal | 20-May-99 2047 | 2957 5.44 8.13 0.003 | 0.003 0.007 | 0.01
Wilson Spill canal 24-Jun-99 3020 3033 12.85 | 1421 0.001 | 0.001 0 0.004
Wilson Spill canal 19-Jul-99 3111 | 2120 T.29 8.33 0.003 | 0.004 0.005 | 0.014
Wilson Spill canal 17-Aug-99 3142 3151 427 3.24 0.006 | 0.006 0.031 | 0.027
Wilson Spill canal | 20-Sep-99 3208 | 3227 327 3.23 0.001 | 0.002 0019 | 0.012
Wilson Spill canal 27-Oct-99 3283 3289 269 2.81 0.002 | 0.002 0.002 8]
Q1 Spill canal | 27-Apr-99 2912 9.25 0.003 0.0638
Q1 Spill canal 20-May-99 2988 2992 a.01 9.67 0.002 | 0.003 0.001 8]
Q1 Spill canal | 24-Jun-99 3054 | 3057 1587 | 1648 0.001 | 0.001 0.005 | 0.004
Q1 Spill canal 19-Jul-99 3074 3077 6.96 642 0.004 | 0.003 0.001 | 0.007
Q1 Spill canal | 17-Aug-99 3139 | 2162 5.07 2.5% 0.006 | 0.003 0.005 | 0.033
Q1 Spill canal 20-Sep-99 3201 3211 1.82 1.88 0.002 | 0.003 0.006 | 0.007
Q1 Spill canal | 27-Oct-99 3282 | 3290 2.09 278 0.002 | 0.003 0 0.008
Cedar Spill canal 27-Apr-99 2901 2905 1327 | 1521 0.003 | 0.002 0301 | 41693
Cedar Spill canal | 20-May-99 2041 | 2945 TBY | 1028 0.002 0 0 0
Cedar Spill canal 24-Jun-99 3041 3046 3295 | 3528 0.001 | 0.001 0.006 | 0.002
Cedar Spill canal 19-Jul-99 3092 | 3097 2351 | 2379 0.003 | 0.004 0006 | 0.152
Cedar Spill canal 17-Aug-99 3126 3140 423 4.56 0.008 | 0.005 0.017 8]
Cedar Spill canal | 20-Sep-99 3207 | 3237 T.94 778 0.001 | 0.002 0.015 | 0.011
Cedar Spill canal 27-Oct-99 3274 3279 384 5.01 0.003 | 0.003 0 8]
Hazard Creek misc | 27-Apr-99 2907 | 2909 4176 | 398 0.0326 | 0.027 0434 | 0.21
Hazard Cresk misc 20-May-99 2958 2959 20.01 | 21.87 0.002 | 0.003 0.018 | 0.016
Hazard Creek misc 24-Jun-99 3022 | 3045 1945 | 2.81 0008 | 0.01 0.054 | 0.039
Hazard Cresk misc 19-Jul-99 3110 3114 1564 | 14.38 0013 | 0.018 0018 | 0.013
Hazard Creek misc | 17-Aug-99 3124 | 23177 3.04 917 0012 | 0.012 0.073 | 0.075
Hazard Cresk misc 20-Sep-99 3204 3212 753 8.73 0.01 0.013 0184 | 0.156
Hazard Creek misc 27-0ct-99 3254 | 3255 878 8.62 0.023 | 0.031 0.237 | 0.233
Hazard Cresk misc 25-Mow-89 3300 3307 11.87 | 1228 0598 | 0.639 1.824 | 1.775
Spring Hollow Drain misc | 20-May-99 2043 | 2950 171.33| 1882 0.003 | 0.003 0.001 | 0.109
Spring Holow Drain misc 24-Jun-99 3021 3036 187.38 | 18506 0.002 | 0.003 0.003 | 0.001
Spring Hollow Drain misc 19-Jul-99 3095 | 2118 41.36 | 4412 0.007 | 0.005 0.007 | 0.005
Spring Hollow Drain misc 17-Aug-99 3127 3143 3046 | 3685 0.01 0.007 0012 | 0.018
Spring Hollow Drain misc 20-Sep-99 3203 3236 1512 | 1467 0.001 | 0.004 0.009 | 0.004
Spring Hollow Drain misc 27-0ct-99 3276 3280 547 5.01 0.003 | 0.003 4] 0.005
Spring Hollow Highwar spring | 18-Mar-99 2864 2868 727 6.93
Spring Hollowy Highwar misc 27-Apr-99 2903 2910 44.26 | 4557 0.008 | 0.005 7619 | 0.115
Spring Hollowr Highwer misc 20-May-99 2949 2952 1742 | 1812 0002 | 0.003 6125 | 7.798
Spring Hollowy Highwar misc 24-Jun-99 30317 3033 14.87 14.2 0.002 | 0.001 3313 | 2669
Spring Hollowr Highwer misc 19-Jul-99 30917 2103 15.18 18.3 0.005 | 0.006 4429 | 4842
Spring Hollowy Highwar misc 17-Aug-99 3132 3137 548.84 | 556 .82 0021 | 0.023 6.087 | 5.044
Spring Hollow Highwar misc 20-Sep-99 3217 23238 7702 | 7207 0008 | 0.013 5147 | 7.592
Spring Hollow Highwar misc 27-0ct-99 3272 | 3275 94.61 | 9279 0.009 | 0.008 4306 | 4555
Spring Hollowr Highwer misc 25-MNow-99 3297 3331 161.81] 159234 0017 | 0.O017 32461 | 34302
Danielson spring | 27-Apr-99 2018 | 2921 51.35 | 7564 0.002 | 0.002 1.106 | 1.117
Danielson spring | 20-May-99 2970 2982 1597 | 1037 0.001 | 0.002 03804 | 0.833
Danislson Creek spring | 24-Jun-99 3032 3044 529 5.31 0.003 | 0.002 0477 | 0.333
Danielson Creel spring 19-Jul-99 3096 2102 8.56 729 0.004 0.01 0275 | 0483
Danislson Creek spring | 17-Aug-99 3160 3170 412 317 0.004 0.01 0442 | 0459
Danielson Creel spring | 20-Sep-99 3223 2239 571 645 0.006 | 0.007 0545 | 0.509
Danislson Creek spring | 27-Oct-99 3256 3267 18.07 7.22 0.006 | 0.007 0689 | 0.694
Danielson Creel spring | 25-MNow-99 3219 2334 1326 | 1159 0008 | 0.013 0.986 0.91
Crystal Springs spring | 18-Mar-89 2859 2861 26 3
Crystal spring | 27-Apr-99 2916 2924 5.09 6.09 0002 | 0.007 2863 2411
Crystal spring | 20-May-99 2065 | 2973 1013 | 832 0.002 Q 222 | 2117
Crystal spring 24-Jun-99 3024 3043 617 561 0.003 | 0.002 201 1.2
Crystal Springs spring 19-Jul-99 3076 3072 358 4.19 0.004 | 0.003 1.147 | 0.738
Crystal Springs spring | 17-Aug-99 3144 2149 7.08 778 0.006 | 0.004 1493 | 1.524
Crystal Springs spring | 20-Sep-99 3210 3230 514 5.8 0.003 | 0.006 2099 | 2229
Crystal Springs spring 27-0ct-99 3248 3268 429 4.39 0.009 | 0.009 1.861 1.882
Crystal Springs spring | 25-Mow-89 3301 3312 5.86 7.02 0.008 | 0.008 1.818 | 1.557
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Duplicate sample Suspended sediment
number {ma/L) POy as P (mgil) NOz+MO, (mgil) Flowy
Waterbod Type |Sample date 0 1 2 0 1 2 0 1 2 0 1 2 (Lisec)
Driscoll Spring spring | 18-Mar-99 2863 2875 3.83 467
Driscoll spring | 27-Apr-99 2913 | 2814 37.02 | 34.23 0.005 | 0.006 4.196 | 4.115
Driscoll spring | 20-May-99 2946 29568 22386 | 1812 0003 | 0.003 262 3603
Driscoll spring | 24-Jun-99 3030 3040 1291 | 1746 0003 | 0.002 2652 | 4078
Driscoll Spring spring 19-Jul-99 3100 3105 16.42 | 18.14 0.012 | 0.013 1.675 | 1.302
Driscoll Spring spring | 17-Aug-99 3161 | 31689 1.71 2.05 0.007 | 0.014 3.072 | 2531
Driscoll Spring spring | 20-Sep-99 3202 | 3205 223 175 0003 | 0.003 3798 | 3.118
Driscoll Spring spring 27-Oct-89 3258 3269 12.07 177 0006 | 0.005 3524 357
Driscoll Spring spring | 25-MNov-99 3308 3315 2.23 1.73 0.071 | 0.009 3.338 | 3.067
Sterling YWetland spring | 18-Mar-99 2853 | 2865 253 293
Cornforth Spring spring | 18-Mar-99 2866 | 2856 367 3
Cornforth spring | 27-Apr-99 2921 2932 6.95 942 0015 | 0.012 3955 | 3733
Cornforth spring | 20-May-99 2955 2960 11.08 9.91 0011 | 0.007 3.218 | 2.831
Cornforth spring | 24-Jun-99 3023 | 3025 4.33 425 0018 | 0.018 2.303 | 2833
Cornforth Spring spring 19-Jul-99 3089 | 2108 517 297 0014 001 2682 | 1846
Cornforth Spring spring | 17-Aug-99 3168 3174 4 94 469 0022 | 0.022 2485 | 2457
Cornforth Spring spring | 20-Sep-99 3200 3214 5.37 557 0.054 | 0.047 1.632 1.62
Cornforth Spring spring | 27-Oct-99 3252 | 3264 54 5.99 0032 | 0.037 1.356 | 1401
Cornforth Spring spring | 25-Now-99 3295 | 3302 372 361 0016 002 1.295 | 1522
Sportsmen's Park M spring | 17-Aug-99 3133 3167 2 86 278 0041 | 0.036 3225 | 2622
Poulson Spring spring | 20-Sep-99 3219 3233 3569.8 | 2661 0.018 | 0.047 4.4 3.709
Poulson Spring spring | 27-Oct-99 3277 | 3241 35483)| 2487 0028 | 0.027 3143 | 307
Poulson Spring spring | 25-Now-99 3313 | 3323 13024 2744 0044 | 0.011 5.286 | 6424
Spring Hollowy Spring spring | 27-Apr-899 2900 2906 459 0 0057 | 0.048 44 351 | 44 422
Spring Hollowy Spring spring | 25-MNov-99 3298 3309 2.56 315 0.052 | 0.063 35.715]48.248
Spring Hollowy Spring spring | 18-Mar-99 2855 | 2872 2033 | 3533
Sterling wetland | 27-Apr-99 2919 2934 5677 | B1.72 0005 | 0.005 212 2.038
Sterling wetland | 20-May-99 2974 2979 1672 | 2459 0002 | 0.005 1533 | 0772
Sterling wetland | 24-Jun-89 3028 3047 1213 | 11.81 0007 | 0.008 0.631 | 0.387
Sterling YWetland wetland | 19-Jul-99 3078 | 3093 59 4.87 0.01 | 0.011 0.742 | 0.533
Sterling Wetland wetland | 17-Aug-99 3150 3172 329 321 0009 | 0.008 0502 | 0533
Sterling Wetland wetland | 20-Sep-99 3220 3234 4.99 4.14 0003 | 0.006 0928 | 0.106
Sterling Wetland wetland | 27-Oct-89 3266 3270 2552 | 2491 0025 | 0.021 1.271 1 1.195%
Sterling YWetland wetland | 25-Nov-99 3292 | 3296 7946 | §1.14 0018 | 0.013 1.523 | 1.701
Orth wetland | 27-Apr-99 2922 2938 65891 [ 64.21 0028 002 0.092 | 0.132
Orth wetland | 20-May-99 2940 2948 3525 | 3675 0006 | 0.006 0.225 | 0.203
Orth wetland | 24-Jun-89 3017 3035 9.12 943 0005 | 0.005 0.064 | 0.072
Orth Wetland wetland | 19-Jul-99 3090 | 3095 387 24 0016 | 0.021 0.027 | 0.063
Crth Wetland wetland | 17-Aug-99 3156 3178 14.23 | 14.96 0009 001 0.069 | 0.089
Crth Wetland wetland | 20-Sep-99 3215 3238 7T 797 0003 | 0.005 0.215 | 0.00%9
Orth YWetland wetland | 27-Oct-89 3244 3251 816 8.2 0003 | 0.003 1.28 1.315
Orth Wetland wetland | 25-Nov-99 3293 | 3305 65.588 | 68.68 0.004 | 0.004 1.954 | 1.97
Christiansen Canal wetland | 20-May-99 2942 2961 16.17 | 17.04 0003 | 0.003 0.202 | 0.382
Christiansen wetland | 24-Jun-99 3016 3042 378 281 0004 | 0.003 0.054 0.05
Christiansen #2 wetland | 19-Jul-99 3094 3113 1.74 1.84 0009 | 0.013 0.016 | 0.012
Christiansen #2 spring | 17-Aug-99 3165 | 3171 1.62 1.71 0011 | 0.009 0.091 | 0.088
Christiansen #2 wetland | 20-Sep-99 3213 3218 6.27 6.37 0003 | 0.001 0.219 | 0.209
Christiansen wetland | 27-Apr-89 2923 2927 1213111872 0009 | 0.006 0462 | 0424
Christiansen wetland | 20-May-99 2967 2972 4.94 569 0005 | 0.002 1.219 | 1.083
Christiansen wetland | 24-Jun-99 3019 | 3026 545 582 0.003 | 0.003 0.013 | 0.012
Christiansen Wetland wetland | 19-Jul-99 3109 | 3115 288 252 0008 001 0.018 | 0.014
Christiansen Wetland wetland | 17-Aug-99 3159 3163 283 38 0.007 | 0.009 0033 | 0033
Christiansen Wetland wetland | 20-Sep-99 3231 3232 442 4 .06 0.006 | 0.002 0.108 | 0.824
Christiansen Wetland wetland | 27-Oct-99 3246 | 3248 55.53 | 53.03 0.003 | 0.004 0.251 | 0.246
Srnith wetland | 27-Apr-99 2917 2929 15.27 | 16.09 0003 | 0.005 0.28 0.224
Srith wetland | 20-May-99 2951 2954 8.52 9.02 0007 | 0.006 0.194 | 0.195
smith wetland | 24-Jun-89 3034 3037 26.03 | 2358 0005 | 0.006 0.018 | 0.004
Smith Spring wetland | 19-Jul-99 3099 | 3108 35.99 56 0012 | 001 0.004 | 0.001
Srnith wetland | 17-Aug-99 3135 3138 455 517 0012 | 0.011 0.015 | 0.016
Smith Spring wetland | 20-Sep-99 3225 3228 75 6.99 0004 | 0.005 0.018 | 0.017
Smith Spring wetland | 27-Oct-89 3261 3271 9.54 79 0003 | 0.004 0.855 | 0.669
Smith Spring wetland | 25-Nov-99 3294 | 3310 1935 | 14.84 0.003 | 0.007 1.084 | 1.533
People's River Gates canal 19-Jun-00 3338 | 3365 11.41 9 001 001 0.07 0.15
FPeople's River Gates canal 2-Aug-00 3378 3379 13.58 577 0 0.01 a0z 0.04
People's River Gates canal 17-Oct-00 3446 3462 217 2.64 0.01 8] 0.11 0.13
ASCC Gate canal | 19-Jun-00 3334 | 3360 11.42 9.6 0.02 a 0.07 0.08
River Gates canal 2-Aug-00 3391 3394 888 128 4] 8] 0.02 0.04
ASCC River Gates canal 17-0ct-00 3468 3471 203 286 4] 8] 012 012
Radio Gauge canal 19-Jun-00 3328 3332 8.2 11.21 0.01 8] 012 0.08
Radio Gauge canal | 17-Oct-00 3464 | 3470 0.81 1.61 o] 0.01 0.1 0.1
Big Fill canal 19-Jun-00 3321 3348 1942 | 15.82 001 001 0.05 0.14
Big Fill canal 2-Aug-00 3377 3381 9.26 9.95 4] 8] a a
Big Fill canal 17-0ct-00 3444 3457 1.51 -0.73 8] 001 0.01 0.01
v Spill canal | 19-Jun-00 3351 | 3373 6.26 548 0.01 a 0.01 0
W Spill canal 2-Aug-00 3395 3401 525 45 001 8] a 0.02
W Spill canal 17-0ct-00 3430 3434 043 1.11 002 001 0.01 0.01
Wilson Spill canal 19-Jun-00 3346 3367 6.05 546 0.01 001 0.01 8]
Wilson Spill canal 2-Aug-00 3396 | 3408 498 4.7 o] a 0.01 0.01
Wilson Spill canal 17-0ct-00 3419 3438 Fillsts] 1.27 001 001 0.04 a
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Table E-2. Continued

Duplicate sample Suspended sediment
numiber fmoil) PO, as P (magil) MNOg+MO, (mail) Flomw
Waterbod Type | Sample date 8] 1 2 o] 1 2 0 1 2 0 1 2 (Lisec)

Q1 Spill canal 19-Jun-00 3241 3363 4.81 497 001 4] 0 0
Q1 Spill canal 16-Jun-00 3487 3503 3.59 248 002 0.01 0.23 012
Q1 Spill canal 17-Jun-00 3491 | 3508 0.79 2.26 0.01 0.02 0.31 015

a1l Spill canal 2-Aug-00 3399 3407 523 347 001 0.01 0.03 0]
Q1 Spill canal 17-0ct-00 3421 3431 412 0.51 004 0.01 0.03 0.01
Cedar Spill canal 19-Jun-00 3339 3368 18.16 16.7 001 0.01 0.03 0.05

Cedar Spill canal 2-Aug-00 3402 | 3408 2667 | 1054 0 0 0.01 1}
Cedar Spill canal 17-Oct-00 3416 3435 296 392 001 002 0.02 0.01
Hazard Creek misc 19-Jun-00 3336 3354 1336 | 1564 002 002 062 0.29
Hazard Creek misc 2-Aug-00 3403 3408 2898 | 30.64 002 0.02 0.05 0.04
Hazard Creek misc 17-Cct-00 348 | 3437 1878 | 1352 0.02 0.04 014 0.16
Spring Hollow Drain misc 19-Jun-00 3337 | 3345 5942 | 7538 012 009 229 3.06
Spring Haollowy Drain misc 2-Aug-00 3398 3400 1045 637 0.01 0.01 582 532

Spring Hollow Dirain misc 17-Cct-00 3429 3433 1048 [ 12.38 0.01 0.01 0 0
Spring Hollowy Hywy misc 2-Aug-00 3410 | 3411 2802 | 2775 0.01 0.02 843 [ 1121
Spring Hollow Hiwy misc 17-0ct-00 3432 3437 714.71[697.96 002 002 863 862
Danielson spring 19-Jun-00 3349 3364 1028 T 0.01 0.01 042 034
Danielson spring | 2-Aug-00 3387 | 3392 1182 | 7.26 0.01 0.01 0.35 0.38
Danielson spring 17-Oct-00 3456 3469 276 4.53 a 0.01 0.68 0.64
Crystal spring 19-Jun-00 3347 3357 9.07 7.04 001 4] 2.07 1.28
Crystal spring 2-Aug-00 3389 3380 5.86 774 8] 0.01 1.18 1.54
Crystal spring | 17-Oct-00 3448 | 3467 3896 | 2852 0.01 0.02 1.79 1.1
Driscoll spring 19-Jun-00 3343 3350 4 .66 4.28 001 8] 3.36 334
Driscoll spring 2-Aug-00 3376 3383 2106 | 2798 0.01 0 117 15
Driscall spring 17-0ct-00 3443 3451 156.39 | 1414 001 0.01 3.08 342
Cornforth spring | 19-Jun-00 3342 | 3359 1192 | 746 0.02 0.02 1.87 149
Cornforth spring 2-Aug-00 3397 3405 15.69 1186 001 0.01 1.94 3.05
Cornforth spring 17-0ct-00 3449 3466 1412 | 1069 011 009 1.31 0.93
Sportsmens' N spring 17-Oct-00 3447 3455 39 37 0.03 0.02 3.25 3.34

Poulzon Spring spring | 17-Oct-00 3424 6.65 0 001 8] 0.14 0]
Spring Hollow Spring spring | 17-Oct-00 3417 | 3420 107 96 004 002 16.08 15.9
Sterling wetland | 19-Jun-00 3333 3355 718 1714 001 0.01 0584 Q77
Sterling wetland | 2-Aug-00 33886 3383 56 5.81 001 0.01 0.186 0.186
Sterling wetland | 17-Oct-00 3453 | 3460 5.06 4.66 0.02 0.03 1.18 12
Orth wetland | 17-Oct-00 3422 3436 11.09 943 002 002 064 067
Christiansen Canal wetland | 17-Oct-00 3423 | 3439 522 5.1 003 0.0z 1.09 12
Christiansen wetland | 19-Jun-00 3329 | 3352 8.88 | 1068 0.01 0.02 0.01 0.02
Christiansen wetland | 2-Aug-00 3380 | 3382 4.6 342 a 0.01 0.02 0.02
Christiansen wetland | 17-Oct-00 3454 | 3463 T.25 91 001 0.01 0.29 0.28
Smith wetland | 19-Jun-00 3269 3374 1537 | 1378 001 001 0.1 015
Smith wetland | 2-Aug-00 3384 | 3385 2146 | 2407 0.02 0.01 0.01 0.01
Srmith wetland | 17-Oct-00 3442 3465 232 317 a 8] 0.02 0.05
Rainwater rain 18-Aug-00 3368 3372 1338 | 1286 007 0.06 1.01 1.01
s} misc 17-0ct-00 3452 3461 -33 -0.87 001 0.01 0 0.02

o] misc 19-Jun-00 3358 [ 3371 047 2.21 0.01 0.01 0.01 1}

]} misc 2-Aug-00 3388 3404 141 063 001 8] 0] 0]

B} misc 17-0ct-00 3436 3440 -0.71 -1.5 004 0.01 0.01 0

[m]} misc 15-MNow-00 3498 3510 -219 | -4.19 001 0.01 0 0.01
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Table E-3. Sampling data from streams, canals, and wetlands on north and west sides of
American Falls Reservoir, 2001 to 2002.

Duplicate sample | Suspended sediment MNO3+MO;
numkber (mag/ilL) as M (magil) POy asP (mgll)| Total N (magll) Total P (magfL)
Waterbod Date 1 2 1 2 1 2 1 2 1 2 1 2
Snake at Idaho Falls 18-Apr-01 3517 3551 25 19 D065 | 0065 | 0.005 | 0634 | 055 0.51 0.02 0.03
Snake at Shelle: 18-Apr-01 3514 3534 30 20 0126 | 0122 | 0.006 | 0.007 1.34 1.09 0.02 0.04
Snake at People's 18-Apr-01 3512 3515 3 31 0081 | 0085 | 0.008 | 0.004 -0.3 0.1 -0.01 0.02
Snake at ASCC Gate | 19-Jun-01 3558 3575 18 23 0068 | 0082 | 001 [ 0021 0.o7 027 0.01 0.01
Snake at ASCC Gate | T-Aug-01 3602 3604 27 26 0053 | 0057 | 0003 [ 0005 | 007 014 001 001
Snake at ASCC Gate | 19-Sep-01 3605 3609 17 22 0011 | 0024 | 0.005 [ 0012 | 029 042 0.01 0.01
Snake at People's 17-May-02 3645 3658 20 16 0008 | 0012 | 0.003 | 0.004 0.1 0.03 0.02 0.01
Snake at ASCC Gate | 14-Jun-02 3678 3687 8 3 0014 | 0016 | 0.002 | 0.002 | 022 0.12 0.06 0
Snake at ASCC Gate | 8-Aug02 3711 3718 5 5 0021 | 0026 | 0004 [ 0006 | 006 025 002 003
Snake at ASCC Gate | 27-Sep-02 3732 3733 2 -1 009 002
Radio Gauge 19-Jun-01 3567 3570 21 23 007 | 0072 | 0012 | 0006 | 008 008 0.01 001
Radio Gauge 7-Aug-01 3560 3592 21 20 0042 | 0042 | 0.008 | 0.005 | 002 -0.06 0.01 0
Radio Gauge 19-Sep-01 3611 3626 22 14 0 0013 | 0.004 | 0.017 | -013 0.22 0.01 0.01
Radio Gauge 17-May-02 3642 3650 23 20 0012 | 0008 | 001 [ 0.004 | 015 0.1 0.02 0.03
Radio Gauge 14-Jun-02 3674 3677 24 11 0012 | 0009 | 0002 [ 0002 | 035 011 003 008
Radio Gauge 9-Aug-02 3698 3712 5 3 002 002 | 0005 | 0.005 0 011 002 002
Big Fill 19-Jun-01 3566 3568 17 21 0033 | 0034 | 0.018 [ 0007 | 014 -0.05 0 0
Big Fill 7-Aug-01 3577 3584 16 17 0014 | 0001 | 0.219 | 0.006 | -002 -0.07 0 0
Big Fill 19-Sep-01 3615 3632 19 14 0011 | 0003 | 002 | 0.008 | 011 0.04 0.01 0.01
Big Fill 17-May-02 3641 3656 16 20 0.01 0007 | 0.002 | 0001 006 007 003 002
Big Fill 14-Jun-02 3664 3690 11 12 0005 001 | 0004 | 0002 | 013 0.1 001 0
Big Fill 9-Aug-02 3700 3706 2 2 0014 | 0.007 | 0.003 | 0.001 0.06 0.09 002 002
W Spill 19-Jun-01 3572 3573 17 11 0053 | 0058 | 002 | 0.031 057 0.02 0.01 0.02
W Spill 7-Aug-01 3589 3597 17 14 0.031 0.004 | -005 -0.04 0 0
W Spill 19-Sep-01 3619 3621 19 15 0036 | 0023 | 001 078§ 04 002 0.01
W Spill 18-May-02 3643 3659 10 8 0028 | 0007 | 0003 | 0.002 114 084 002 002
W Spill 14-Jun-02 3665 3685 11 10 0002 | 0003 | 0001 [ 0002 | 023 042 003 003
W Spill 9-Aug-02 3702 3716 0 0 0006 | 0.005 | 0.004 | 0.003 | -004 -0.02 0.01 0.01
W Spill 27-Sep-02 3745 3752 0.05 0.36 0.04 0.02
W Spill 28-Sep-02 3721 3723 2 2 0075 | 0083 | 0.001 0 0.03 0.01 0.01 0.02
Wilson Spill 19-Jun-01 3556 3564 13 9 0105 | 0111 | 0025 | 0.006 45 028 002 001
Wilson Spill 7-Aug-01 3580 3588 16 14 0133 | 0141 015 016 014 011 0 0
Wilson Spill 19-Sep-01 3607 3625 16 22 0076 | 0155 | 0.005 | 0.03 003 0.02 0.01 0.01
Wilson Spill 18-May-02 3644 3653 10 10 0.01 0.008 | 0.002 | 0.002 | 003 0.05 0.02 0.02
Wilson Spill 14-Jun-02 3667 3668 11 10 0.001 | 0.002 0 -0.001| 013 0.16 0.02 0.02
Wilson Spill 9-Aug-02 3705 3710 2 3 0004 | 0018 | 0001 | 0.008 02 0 002 0.01
Wilson Spill 27-Sep-02 3734 3742 1.7 005 002 002
Wilson Spill 28-Sep-02 3726 3730 2 2 0044 | 0122 | -0.001 | 0.001 0 0.07 002 0.01
Hazard at Culvert 19-Sep-01 3612 3613 47 44 0 0.001 | 0.006 | 0.017 | 034 0 0.02 0.02
Hazard at Culvert 18-May-02 3647 3652 15 15 0007 | 0011 | 0.002 | 0.003 | 282 0.36 0.03 0.02
Hazard at Culvert 14-Jun-02 3666 3673 24 24 0007 | 0005 | 0001 [ 0004 | 018§ 009 003 002
Hazard at Culvert 9-Aug-02 3697 3709 2 2 0052 | 0057 | 0002 [ 0006 | 013 011 002 002
Harard at Culvert 28-Sep-02 3725 3731 3] 5 0065 | 0043 | 0001 [ 0002 | 026 017 002 002
Nash Spill 18-May-02 3640 3651 19 18 0011 | 0008 | 0.001 [ 0.002 | -0.01 0.06 0.03 0.02
Nash Spill 14-Jun-02 3670 3688 7 7 0002 | 0004 | 0.002 | 0.002 | 017 0.09 0.01 0.01
Nash Spill 9-Aug-02 3708 3714 2 4 0009 | 0.004 | 0.003 | 0.001 0.04 0.05 0.01 0.02
Nash Spill 27-Sep-02 3741 3755 034 -0.01 0 0
Q1 Spill 19-Jun-01 3554 3563 31 16 0001 | 0001 | 0012 | 0.005 0§ -0.04 0.01 0
Q1 Spill 7-Aug-01 3591 3595 20 20 0003 | 0.002 | 0.006 | 0.005 0.1 -0.04 0 0
Q1 Spill 19-Sep-01 3610 3623 18 15 0 0016 | 0.007 | 0.009 | 004 0 0.01 0.02
Q1 Spill 18-May-02 3638 3639 12 12 0013 | 0013 | 0.005 [ 0.002 | 005 0.05 0.03 0.02
Q1 Spill 14-Jun-02 3675 3691 10 9 0005 | 0004 | 0002 [ 0004 | 006 0 002 0
Q1 Spill 9-Aug-02 3695 3699 -1 1 0003 | 0013 | 0.002 | 0.001 004 002 001 001
Q1 Spill 27-Sep-02 3747 3756 038 0.74 0.01 0.01
Q1 Spill 28-Sep-02 3727 3728 2 2 0.001 | 0.005 | -0.001 0 1] 0 0.02 0.02
Cedar Spill 19-Jun-01 3560 3569 38 31 0 1] 0.007 | 0.005 | -0.03 -0.1 0 0
Cedar Spill 7-Aug-01 3583 3585 23 15 0021 | 0002 | 0006 | 0.005 | -006 -0.07 0 0
Caedar Spill 19-Sep-01 3629 3630 13 10 0067 | 0008 | 001 [ 0009 | -002 -0.02 002 001
Cedar Spill 18-May-02 3657 3661 19 15 0259 | 0008 | 0001 [ 0005 | 029 006 002 0
Cedar Spill 14-Jun-02 3676 3681 9 7 0004 | 0005 | 0.002 | 0.004 | 007 0.05 0.02 0
Cedar Spill 9-Aug-02 3713 377 2 2 0003 | 0011 | 0.002 | 0.003 | -0.07 -0.01 0.02 0.01
Cedar Spill 27-Sep-02 3737 3748 23 0.1 0.05 0
Caedar Spill 28-Sep-02 3720 3722 2 2 -0003 | 0003 | 0002 0 0 -0.01 001 002
R Spill 19-Jun-01 3555 3559 15 23 0005 002 001 | 0013 0 0 002 001
R Spill 7-Aug-01 3586 3594 16 12 D006 | 0008 | 0.006 | 0.004 | -0.11 -0.04 0 0.01
R Spill 19-Sep-01 3616 3620 12 15 0 0001 | 0012 | 0.029 | -006 0.06 0.01 0.01
R Spill 18-May-02 3655 3660 10 14 0009 | 0013 | 0005 [ 0.002 | 076 0.65 0.03 0.02
R Spill 14-Jun-02 3682 3686 4 5 0006 | 0008 | 0005 [ 0003 | 004 011 002 0.01
R Spill 9-Aug-02 3694 3703 1 -1 0009 | 0015 | 0002 | D005 | 001 003 00z 002
R Spill 27-Sep-02 3754 3758 -0.08 1.08 0 0.05
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Duplicate sample | Suspended sediment NO3+NO;
nurmber (mail) as M {mg/L) POy as P mg/ll)| Total M i{mg/L) Total P (mail)
Waterbod Date 1 1 2 1 2 1 2 1 i 1 i
Spring Hollows Dirain 19-Jun-01 3552 3562 24 15 0028 | 0006 | 0015 | 0.01 046 0.08 0.01 002
Spring Hollows Dirain 7-Aug-01 3587 3601 22 16 0001 | 0002 | D004 | 0.005 | 002 -0.02 0.01 0.01
Spring Hollows Dirain 19-Sep-01 3598 3617 34 ols] 0.001 1] 0006 | 0.011 0.02 016 0.03 011
Spring Hollows Dirain 18-May-02 3848 3654 238 3231 0699 | 06855 | D083 | 0117 | 268 248 0.64 055
Spring Hollows Dirain 14-Jun-02 36871 3684 11 11 -0006 | 0018 | 0004 | 0002 | 0.05 017 0.03 005
Spring Hollows Dirain 9-Aug-02 3692 3701 5 4 0012 | 0029 | 0004 | 0.005 | 021 0.19 0.03 002
Spring Hollow Drain 27-Sep-02 3736 3739 238 -0.04 0.04 0.01
Sportsman's Park 10-Sep-01 5
Sportsman Park Springs | 20-Sep-02 3778 3791 5518 58 0.007 | 0.011
Wollmer S Spring 10-Sep-01 4
Wollmer M Spring 10-Sep-01 4
Vollmer W Spiring 10-Sep-01
Wollmer Creek 10-Sep-01
Vollmer Springs 16-Feb-02 3636 3837 40 34 4222 | 4024 | 0044 | 0073 | 468 4.38 0.06 008
Vallmer Springs 20-5ep-02 3771 3787 2483 | 1502 | 0007 | 0.005
Schroader 10-Sep-01 4]
Schroeder Springs 27 -MNow-02 377z 3776 2749 302 0019 | 0.025
Knudsen 10-Sep-01 10
Knudsen Springs 24 Mow-02 3773 3781 14819 | 10324 | 0029 | 0017
Spring Hollow Spring | 28-Feb-01 3543 3545 2 3 41376 | 4069 | 0023 | 002 | 4429 | 4581 0.13 0.1
Spring Hollow Spring | 10-Sep-01 3624 3628 az 31 39709 [ 39146 | D087 | 0225 | 458 4559 0.08 01
Spring Hollow Spring | 16-Feb-02 3634 3635 88 34 39.682 | 40227 | 0057 | 0.058 | 4535 506 0.09 009
Spring Hollows Spring | 20-Sep-02 3782 3784 12943 [ 13248 | 0017 | 0023
Spring Hollow Spring | 24-Now-02 3775 3785 30,601 | 26.649 | 0.068 | 0.053
Spring Hollow Highway | 28-Feb-01 3542 3544 7 7 13297 | 1294 | 0009 | 0035 | 1376 | 1412 0.11 01
Spring Hollow Highway | 19-Jun-01 3574 3576 443 434 6704 | 7373 | D007 | 0.006 | 6593 6.97 0.16 015
Spring Hollowi Highwa 7-Aug-01 3582 3599 80 B3 6591 | 6844 | D007 | 0.013 | 753 752 0.05 006
Spring Hollow Highway | 19-Sep-01 3622 3631 99 118 9953 | 9862 | 0022 | 0032 | 1127 113 0.15 015
Spring Hollow Highway | 14-Jun-02 3872 3679 571 529 6481 | 8461 | 0001 | 0.012 | 823 043 029
Spring Hollow Highwa 9-Aug-02 3693 3704 10 9 8929 | 9576 | 0004 | 0.01
Spring Hollow Highway | 27-Sep-02 3743 3753 10 96 123 0.02 002
Spring Hollow Highway | 24-Nov-02 3780 3788 21.098 [ 22633 | 0017 | 0.021
Jahnke Tree 10-Sep-01 10
Aberdeen Sewage Plant | 19-Sep-01 3614 3618 22 43 4389 | 5012 | 1077 | 0774 96 1037 144 151
Hazard at Beach Road | 20-Apr-01 3538 3550 52 85 0248 | 0234 | 0004 | 0.014 | 967 8.09 1.24 1.6
Hazard at Beach Road | 19-Jun-01 3553 3557 29 17 0085 | 0089 | D429 | 0052 | 092 288 0.14 012
Hazard at Beach Road | 7-Aug-01 3578 3581 20 20 1.014 | 0817 | 0012 | 0018 | 205 1.68 038 043
Hazard at Beach Road | 19-Sep-01 3808 36827 27 22 0665 | 0632 | D073 | 0109 1.05 1.16 0.21 023
Christiansen Drain 18-Apr-01 3519 3523 72 88 2682 000§ | 328 3.56 0.03 003
Christiansen sub 18-Apr-01 L2y 3541 68 59 5486 [ 5711 | D007 | 0006 | 571 5.92 0.m 002
Cornforth Spring 18-Apr-01 3518 3548 a7 50 3855 | 36862 | D013 | 0007 | 425 391 0.06 002
Crystal 18-Apr-01 3516 3520 g4 74 2291 | 2202 | D006 | 0.015 25 246 0.03 002
Crystal 18-Apr-01 3524 3536 98 82 288 2931 | 0007 | 0.002 31 316 0.03 0.05
Crystal 18-Apr-01 3513 3532 g5 73 2784 | 2757 | D003 | 0.019 28 332 0.02 0.01
Crrigcoll 18-Apr-01 3539 3548 86 92 3521 | 3863 | 0597 | 0.085 | 437 4.08 0.12 002
Orth 18-Apr-01 3521 3529 56 84 0653 | 0668 | D005 | 0.019 1.57 1.91 0.22 012
Smith 18-Apr-01 3528 3531 72 104 0175 | 0173 | D015 | 0.008 1.01 1.28 0.09 0.1
Sportsman's Artesian | 18-Apr-01 3522 3537 46 22 0138 | 0143 | 0021 | 0.005 | -0.09 01 0.04 0oz
Sterling 18-Apr-01 3530 3533 74 73 1.739 | 1801 | 0.022 | 0006 | 213 283 0.07 0.06
Springfield Lake Qutlet | 18-Apr-01 3535 3540 59 51 0647 | 0848 | D004 | 0.008 1.14 1.08 0.02 011
Dianislson 18-Apr-01 3526 3549 85 54 1.03 0979 | 0.004 | 0.013 1.25 1.69 0.03 0.05
Spring Hollow Dirain T-Aug-01 3596 3603 20 26 0.001 0 0006 | 0.004 | 002 -0.04 0.02 001
Deionized Watsr 18-Sep-01 3606 3633 0 1 0 0005 | 0.005 | 0.008 | 022 245 0 0.01
Dieionized Water 24-0ct-01 3561 3565 -2 0 0002 | 0001 | D013 | 0.013 1.78 0.14 0 0
Deionized Watsr 24-0ct.01 3593 3600 0 0 0.002 0.01 0004 | 0.005 [ 007 -0.1 0 0
Dieionized Water 25-0ct-01 3571 3579 -1 1 0001 [ 0001 | D005 | 0.007 | 005 1.05 0 001
Deionized Watsr 18-Iay-02 3646 3662 1 3 0011 | 0015 | D005 | 0.003 | 023 0.68 0 0.01
Dieionized Water 18-May-02 36849 3663 3 -1 0.006 0.01 0005 | 0.005 | 007 -0.24 0 003
Deionized Watsr 14-Jun-02 3669 3680 -1 1 -0.002 | 00071 | -0.001 | 0.002 | -0.14 0.07 0 0.01
Deionized Water 14-Jun-02 3683 3689 -1 -1 0 0001 | 0003 | 0.001 -0.1 -0.15 0.01 0
Deionized Water 9-Aug-02 3696 3715 -1 -1 0.002 0 0.001 1] 318 -0.18 0.06 0.01
Deionized Water 9-Aug-02 3707 3719 -1 -1 0003 | 0003 | 0005 | 0.006 | -0.21 073 0.01 0
Deionized Water 27-Sep-02 3740 3750 0.01 -0.09 0 0.01
Deionized Water 28-Sep-02 3724 3729 0 0 -0.002 | -0005 | -0001 | 0.001 0.24 0
Deionized Water 27-MNow-02 3774 3789 0.001 0 0.003 1]
Deionized Water 8-Apr-03 3785 3766 -0.002 1] 0003 | 0.003
Deionized Water 27-May-03 3792 3797 0.13 -0.18 0.01 002
27-May-03 3802 -03 0
2-Jun-03 3805 3806 03 0.3 -0.01 -0.01
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Table E-4. Average daily flow at Sterling waste, Tarter waste, and Aberdeen waste drain,
October 2001 to September 2003 (from Idaho Power data).

W 2002

WY 2002 WY 2003 WY 2003
Aberdeen Aberdeen Aberdeen Aberdeen
Sterling | Tarter | Waste [Sterling| Tarter | Wwaste Sterling Tarter Waste Sterling Tarter Waste

Date | ¥Waste |WWaste| Drain Waste |WWaste| Drain Date Waste Wiaste Dirain Waste Wilaste Dirain
1-Oct 1.4 13.6 =Re] BT 1-Dec 1.0 55 1.1
2-0ct 1.5 16.2 7B G0.5 2-Dec 1.1 5.5 1.2
3-0ct 1.5 158.0 1.2 179 3-Dec 1.2 55 1.2
4-0ct 1.5 14.4 oo 4.7 4-Dec 1.1 5] 1.2
5-0ct 1.6 12.4 3.4 5-Dec 1.0 55 1.1
B-Oct 1.4 10.8 3.0 B-Dec 1.0 5.4 1.1
7-0ct 1.4 10.6 2B 7-Dec 1.2 5.4 1.0
3-0ct 1.5 10.4 2.0 8-Dec 1.1 52 1.0
9-0ct 1.5 10.1 1.5 9-Dec 1.0 5.3 1.1
10-Dict 1.4 9.5 20 10-Dec 1.0 5.4 1.1
11-0ct 1.5 5.5 20 11-Dec 1.1 5.4 1.1
12-0ict 1.4 5.1 1.7 12-Dec 1.1 5.4 1.1
13-Oct 1.4 5.0 15 13-Dec 1.1 55 1.1
14-0ct 1.2 5.1 156 14-Dec 1.2 5.7 1.0
15-Oct 1.3 7.0 149 15-Dec 1.0 57 1.0
16-0ct 1.4 5.0 149 16-Dec 1.0 56 1.0
17-0ict 1.6 7.5 149 17-Dec 1.0 5.1 1.2
15-0ct 1.3 7.5 20 15-Dec 1.1 5.1 1.1
19-Dict 1.3 5.1 1.8 19-Dec 1.2 53 1.0
M0-Dct 1.3 5.0 1.7 20-Dec 1.2 5.0 1.0
21-0ct 1.2 7.5 1.5 21-Dec 1.1 5.5 1.0
AA-Oct 1.3 7.8 149 22-Dec 1.0 548 1.0
30t 1.4 7.5 1.5 23-Dec 0.9 5.2 1.0
24-Cict 1.3 7.3 20 24-Dec 0.9 10.6 1.0
250t 1.3 7.1 1.5 25-Dec 0.9 5.5 1.0
2E-Cict 1.3 7.2 1.5 25-Dec 0.9 5.5 0.9
AF-Oect 1.2 .o 15 27-Deac 0.9 56 1.1
25-0ct 1.2 5.5 1.7 258-Dec 1.0 5.0 1.1
2Ot 1.2 5.0 149 20-Dec 1.0 50 1.0
S0-Oct 1.2 5.7 149 30-Dec 0.9 549 1.0
31-Oct 1.3 F.3 1.7 3-Dec 1.0 5.3 1.1
1-Mow 1.4 5.5 15 1-dan 1.0 5.3 1.0
2-Mov 1.3 7.5 1.3 2-Jdan 1.0 549 1.0
3-Mow 1.3 7.3 1.1 3-Jan 1.1 51 1.0
A-Movw 1.1 5.2 1.2 4-Jan 1.1 5.1 1.0
5-Mow 1.2 E.0 1.3 5-Jan 1.2 5.2 0.9
G- 1.4 5.1 13 G-Jan 1.0 5.0 0.9
7-Mow 1.3 F.3 1.5 7-Jan 1.0 548 1.0
5-Movw 1.2 7.5 1.7 5-Jan 1.2 5.2 1.0
S-Mow 1.2 =] 1.3 9-Jan 1.2 5.3 1.0
10-Maow 1.2 7.5 1.2 10-Jan 1.2 52 1.0
11-Maoy 1.1 7.0 1.2 11-Jan 1.2 5.1 0.8
12-Mow 1.2 = 1.3 12-Jan 1.1 53 0.9
13-Mow 1.2 5.7 13 13-Jan 1.0 5.5 1.2
14-Mow 1.2 F.5 1.3 14-Jan 1.0 55 1.2
15-Mow 1.2 5.2 13 15-Jan 1.1 5.3 1.2
16-May 1.2 5.3 1.2 16-Jan 1.1 52 1.1
17-Maow 1.1 =] 1.1 17-Jan 1.1 51 1.0
158-Mov 1.1 5.0 1.2 158-Jan 1.1 5.1 0.8
15-Mow 1.0 54 1.3 19-Jan 1.0 51 0.9
P0-M o 1.1 549 13 20-Jan 1.0 52 1.0
21-Mow 1.2 F.0 1.3 21-Jan 1.1 52 1.0
Ao 1.3 F.0 13 24-Jdan 1.2 52 1.0
Z23-Mov 1.1 5.1 1.2 23-Jan 1.1 5.4 1.0
24w 1.0 540 1.1 24-Jdan 1.1 55 1.0
25-Moy 1.1 5.6 1.1 25-Jan 1.1 5.5 0.8
2E-Mow 1.1 55 1.1 25-Jan 1.1 55 1.0
AN 1.1 5.5 1.2 27-Jan 1.0 56 1.2
2B-Mow 1.1 55 1.1 28-Jan 1.1 55 1.2
2O-M o 1.2 55 1.0 20-Jdan 1.1 52 1.2
S0-Mov 1.1 5.6 1.0 30-Jan 1.0 5.5 1.3

A-Jan 1.0 55 1.2
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Table E-4. Continued.

WY 2002 WY 2003 WYY 2002 WY 2003
Aberdeen Aberdeen Aberdeen Aberdeen
Sterling | Tarter | YWaste |[Sterling| Tarter | Waste Sterling | Tarter | “YWaste [Sterling| Tarter | Waste

Date | Waste |“aste Drain Waste |WWaste Drain Date | YWaste |VWaste Dirain Waste |WWaste Drain
1-Feh 1.1 5.5 1.2 1-Apr 1.6 4.4 1.0
2-Feb 1.1 5.3 1.1 2-Apr 1.7 4.7 1.0
3-Fehb 1.0 5.0 1.0 3-Apr 5.4 0.0 1.6 4.6 0.9
4-Feh 1.0 5.0 1.0 4-Apr 5.4 0.0 2.0 4.5 0.9
5-Feh 1.1 5.0 0.9 S-Apr 6.3 0.0 2.0 4.4 0.9
B-Feh 1.0 5.3 0.9 B-Apr B.1 0.0 1.9 4.4 0.8
7-Feh 1.0 5.9 0.8 7-Apr 5.9 0.0 1.7 4.3 0.8
8-Fehb 1.1 55 0.8 S-Apr 5.0 0.0 1.8 4.3 0.9
9-Feh 1.1 4.5 0.7 9-Apr 5.0 0.0 1.8 4.2 1.0
10-Feb 1.0 4.8 0.9 10-Apr 5.8 0.0 1.8 4.2 1.0
11-Feb 1.0 4.7 0.9 11-Apr 5.7 0.0 1.8 4.1 2.3
12-Feb 1.0 4.9 0.9 12-Apr 5.8 0.0 1.8 4.3 5.3
13-Feb 1.0 52 1.0 13-Apr 5.5 0.0 1.7 4.9 7.0
14-Feb 1.0 5.3 0.9 14-Apr 5.6 0.0 1.7 4.6 18.3
15-Feb 1.0 5.4 0.9 15-Apr 5.3 0.0 1.7 4.9 231
16-Feb 1.0 5.5 0.9 16-Apr 5.8 0.0 1.9 4.2 32.7
17-Feb 1.0 5.5 0.9 17 -Apr 5.0 0.0 1.8 4.4 45.5
18-Feb 1.0 5.5 0.9 18-Apr 5.8 0.0 1.8 4.6 51.4
19-Feb 1.1 5.4 0.9 19-Apr 5.0 0.0 1.8 5.1 E7.3
20-Feb 1.2 5.3 1.0 20-Apr 5.9 0.0 1.5 5.8 50.9
21-Feb 1.1 5.3 1.0 21-Apr 5.5 0. 1.4 4.7 1.9 44.3
22-Feb 1.1 5.2 0.9 22-Apr 5.5 0.0 1.5 52 2.3 53.9
23-Feb 1.1 5.2 0.7 23-Apr 5.1 0.0 1.5 53 3.7 54.1
24-Feb 1.2 6.5 0.8 24-Apr 5.3 0.0 1.4 E.5 4.0 50.0
25-Feb 1.1 6.3 0.8 25-Apr 5.4 0.0 1.5 5.0 4.0 426
25-Feb 1.1 5.4 0.9 25-Apr 5.4 0.0 1.5 7.h 4.1 56.3
27-Feb 1.0 5.1 0.9 27-Apr 5.2 0.0 1.4 7.0 4.3 59.8
28-Feb 1.1 5.0 0.9 28-Apr 5.1 0.0 1.2 7.0 3.2 B0.8
1-har 1.0 5.0 0.9 29-Lpr 5.2 0.0 12.4 5.5 2.9 E0.0
2-Mar 1.0 5.0 0.8 30-Lpr 5.2 24.3 B9.5 79 2.0 58.7
3-Mar 1.0 5.0 0.9 1-May 5.0 381 84.9 5.0 1.9 53.2
4-har 0.9 4.9 0.9 2-May 5.5 24.4 53.0 59 1.9 58.4
S-har 1.0 4.8 0.9 3-May 5.3 18.3 491 9.5 1.8 57.9
G-har 1.2 8.5 0.9 A-May 4.3 17.0 41.7 9.7 1.7 54.4
F-har 1.5 4.7 0.9 S-hay 4.3 16.9 34.9 10.2 2.1 50.9
S-har 1.4 4.7 0.5 B-hlay 5.1 16.6 41.2 10.0 2.2 54.1
9-har 1.4 4.8 0.5 F-May G.1 9.0 4591 5.4 2.0 51.5
10-Mar 1.2 5.1 0.9 S-May 5.9 10.2 51.4 26 2.7 55.0
11-Mar 1.3 5.1 0.9 S-May 5.9 5.0 47 B 1.9 4.3 E5.6
12-Mar 1.8 5.1 0.9 10-May| 9.0 5.6 35.2 2.1 3.7 V1.3
13-Mar 1.9 4.3 0.9 11-May| 7.9 4.9 225 2.5 3.6 E7.8
14-Mar 1.5 5.0 0.9 12-May| 8.4 5.6 256 2.5 3.6 45.6
15-Mar 1.5 5.2 0.9 13-May| 5.7 5.3 31.5 26 2B 26.0
16-Mar 1.3 5.8 0.9 1d-May| 2.2 4.4 18.7 2.7 2.4 11.6
17-Mar 1.2 5.4 0.9 15-May 1.9 5.0 17.2 2.7 2.4 10.9
15-Mar 1.4 5.2 0.8 16-May| 2.0 5.8 17.3 1.8 2.1 13.5
19-Mar 1.4 5.0 0.9 17-May| 2.1 5.7 2T 28 2.9 17.3
20-Mar 1.6 5.0 0.9 18-May 1.9 = 292 3.0 2.7 32.4
21-Mar 1.8 4.9 0.9 19-May 1.7 5.7 258 2.4 3.0 35.4
22-Mar 1.9 4.9 0.9 20-May 1.4 5.7 296 2.8 4.1 44.9
23-hMar 1.7 4.9 0.5 21-May| 2.3 15.1 416 26 2.7 47.0
24-har 1.5 4.5 0.5 22-May 1.6 242 B9 2.7 2.0 27.8
25-Mar 1.5 4.5 0.9 23-May| 2.1 18.2 87.8 2.3 2.1 36.9
26-hMar 1.6 4.5 0.9 24-May| 2.3 24.4 85.8 1.9 2.2 31.2
27-har 1.6 4.3 0.9 25-May| 2.5 357 89.7 1.9 2.7 35.2
28-Mar 1.7 4.3 0.9 26-May| 26 3586 939 2.2 3.5 35.9
28-Mar 1.7 4.2 0.5 27 -May 1.6 35.0 84.5 1.4 2.8 22.9
30-Mar 1.6 4.4 0.5 28-May| 0.5 25.4 VBB 2.3 2.1 272
31-Mar 1.4 4.4 0.8 29-May| 0.5 17.2 521 2.8 3.0 37.3

30-May| 0.7 13.4 35.2 29 3.3 35.1

31-May| 0.7 5.4 316 3.1 3.0 31.7
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Table E-4. Continued.

WY 2002 WYY 2003 WY 2002 WYY 2003
Aberdeen Aberdeen Aberdeen Aberdeen
Sterling | Tarter | “Waste |Sterling| Tarter | “Waste Sterling | Tarter Waste |[Sterling| Tarter | Waste

Date | Waste |Waste Dirain Waste [WMWaste Dirain Date | “Waste | WWaste Dirain Waste [WMWaste Dirain
1-Jun 0.5 3.3 21.2 5.9 3.2 35.2 1-Aug 3.8 1.8 24.3 3.7 1.6 45.5
2-Jun 1.7 5.8 377 4.6 3.6 5.6 2-Aug 3.8 1.4 19.3 4.3 2.4 42.5
3-Jdun 1.9 7.9 45.9 3.5 4.2 43.1 3-Aug 3.5 1.4 222 5.1 26 51.5
4-Jun 2.5 5.5 41.9 3.7 53 59.4 4-A0g 3.8 1.3 33.5 5.7 53 56.5
5-Jun 2.4 96 41.6 3.9 4.6 59.9 5-A0g 12.1 1.7 34.7 4.6 3.4 471
B-Jun 256 9.4 47.5 4.1 25 51.2 B-Aug 11.2 1.5 231 4.4 1.8 47.5
7-Jdun 1.6 10.0 a7.7 3.7 5.0 53.5 F-Aug 11.6 2.8 16.3 4.9 1.3 51.0
S-Jun 1.3 12.8 E5.3 5.7 5.0 5.0 B-A0g 12.9 3.1 11.6 4.3 1.8 426
9-Jdun 1.9 24.8 81.9 5.9 77 71.5 9-Lug 13.4 3.1 15.2 4.1 2.2 43.2
10-Jun 1.3 31.6 799 8.4 4.4 55.0 10-Aug| 16.0 2.8 241 7.2 2.0 53.9
11-dun 1.3 283 747 7.0 3.3 49.0 11-Aug| 152 2B 351 11.7 3.0 45.4
12-dun 1.7 28.7 59,4 9.0 26 45.0 12-Aug| 142 2.8 N 10.1 2.5 43.2
13-dun 2.2 2758 51.6 8.2 1.8 491 13-Aug| 11.3 1.7 220 10.4 1.4 34.5
14-dun 4.0 10.3 525 9.1 1.7 45.6 14-2Aug 9.3 0.7 21.7 10.4 1.1 32.2
15-dun 52 3.8 544 9.9 1.9 53.5 15-Aug 99 1.0 229 10.2 1.6 28.8
16-Jun 11.9 4.3 5.5 9.3 2.1 53.6 16-2Aug 5.5 0.9 35.1 10.4 1.3 12.0
17-dun 11.7 39 5.5 9.3 1.9 39.1 17-Aug 5.3 1.4 38.7 10.9 0.7 4.0
18-Jun 10.5 3.3 45.5 10.7 1.8 31.2 18-Aug 5.4 1.8 45.5 10.4 2.9
19-Jun 11.7 39 30.5 12.7 1.2 25.1 19-Auyg 2.7 2.1 45.1 8.7 2.0
20-Jun 11.7 4.9 38.1 11.3 1.3 271 20-Aug 1.9 2.2 271 5.5 2.1
21-Jun 14.6 3.8 44.5 10.4 2.1 35.5 21-Aug 1.6 2.4 14.7 4.6 2.3
22-Jun 14.6 4.3 505 11.5 4.5 565.2 22-Aug 1.6 2.2 14.9 3.0 2.4
23-Jun 12.7 13.0 525 12.5 5.5 5549 23-Aug 1.8 2.1 30.3 3.0 2.4
24-Jun 12.6 13.2 727 13.1 39 43.5 24-Aug 2.5 1.3 25.0 4.0 2.5
25-Jun 12.2 5.4 43.9 13.4 5.4 49.6 25-Aug 2.1 0.9 34.4 3.5 3.1
26-Jun 12.6 4.3 25.4 7.7 52 44.0 26-Aug 2.0 1.0 33.4 3.3 2.4
27-Jun 11.8 4.3 226 171 349 35.5 2¥-Aug 2.1 0.7 276 2.6 2.3
28-Jun 11.6 33 21.4 15.8 2B 30.3 28-Aug 2.0 0.7 209 2.5 2.2
29-Jun 12.0 4.5 231 15.5 3.5 51.1 29-Aug 1.8 1.3 33.9 2.0 2.1
30-Jun 12.9 38 422 15.3 39 45.1 30-Aug 1.9 1.8 39.5 2.5 2.1
1-dul 10.0 5.1 47.3 12.0 1.2 16.9 31-Aug 2.2 2.0 40.4 1.1 2.1
2-Jul 2.3 3.1 35.4 13.1 09 14.5 1-Sep 2.2 1.5 49.3 1.0 2.2
3-Jul 2.8 3.8 33.3 13.5 1.0 10.2 2-Sep 2.2 1.1 31.3 0.9 2.2
4-Jul 3.3 39 258.2 12.7 1.7 19.0 3-Sep 2.3 0.7 5.5 0.4 2.1
S-Jul 3.5 4.5 19.0 5.0 4.7 35.1 4-Sep 2.2 0.0 4.7 1.7 2.1
G-Jul 3.2 36 13.8 1.7 5.1 40.4 5-Sep 0.5 0.0 4.0 0.4 2.7
7-Jul 2.8 4.2 27.4 1.7 7.7 44.6 G-Sep 1.2 0.0 3.3 0.7 3.4
B-Jul 2.7 4.3 30.7 1.8 4.1 45.2 7-Sep 1.8 0.0 2.4 1.0 3.4
S-Jul 1.1 3.5 19.3 1.6 5.5 49.2 8-Sep 2.1 0.0 2.0 1.4 2.9
10-Jul 1.1 3.1 16.0 0.9 9.7 50.2 I-Sep 0.9 0.0 2.1 1.2 2.1
11-Jul 1.0 26 12.0 0.6 7.7 43.1 10-Sep 1.4 0.0 2.1 1.9 4.3
12-Jul 0.7 25 19.2 1.9 5.2 39.7 11-Sep 1.8 0.0 2.1 1.3 2.2 33.0
13-Jul 09 3.1 27.4 2.0 3.1 39.5 12-Sep 1.3 0.0 2.0 1.5 2.4 15.7
14-Jul 1.7 3.0 29.4 1.9 5.1 353 13-Sep 1.2 0.0 1.9 1.2 06 16.1
15-Jul 1.3 3.2 28.7 2.2 5.1 19.5 14-Sep 0.5 0.0 1.8 1.4 0.5 35.4
16-Jul 0.5 249 25.1 2.6 10.2 29.3 15-Sep 4.5 0.0 1.5 1.4 1.1 2949
17 -Jul 0.7 2.5 28.5 2.6 11.3 31.0 16-Sep 4.2 0.0 1.5 1.4 1.7 336
18-Jul 0.5 2.0 31.1 2.6 9.8 45.5 17-Sep 3.3 0.0 1.7 1.4 4.4 47.5
19-Jul 0.5 2.7 35.4 3.2 53 50.9 18-Sep 3.5 0.0 1.6 1.8 17.0 B0.7
20-Jul 0.5 2.2 41.6 3.4 3.7 55.7 19-Sep 57 0.0 2.2 2.1 10.1 31.9
21-Jul 2.0 2.1 526 3.6 4.2 55.5 20-Sep 5.1 0.0 19.6 2.1 1.3 4.5
22-Jul 1.4 2.3 55.0 3.8 2.7 42.4 21-Sep 5.0 0.1 58.6 1.7 0.0 3.1
23-Jul 0.9 1.3 45.8 3.0 3.1 41.3 22-Sep 5.1 0.9 59.5 1.4 2.7
24-Jul 0.7 1.4 40.2 2.9 36 47.0 23-Sep 52 0.8 523 1.5 3.4
25-Jul 0.5 1.7 48.2 2.9 3.5 47.3 24-Sep 56 0.9 52.4 1.5 2.8
25-Jul 1.7 2.8 59.6 2.9 4.6 50.3 25-Sep 5.5 1.1 52.3 1.5 2.0
27-Jul 1.9 3.3 57.3 3.0 5.8 58.7 26-Sep| 11.7 1.7 50.4 1.5 2.2
28-Jul 1.8 5.4 E2.7 2.8 5.0 54.4 27-Sep| 133 1.7 B0.6 1.6 2.7
29-Jul 4.1 4.5 44.3 2.3 1.7 40.5 28-Sep| 13.0 2.9 G676 1.4 1.9
30-Jul 3.7 2.7 33.0 3.0 09 30.9 29-Sep| 12.4 4.1 71.4 1.5 2.2
31-Jul 3.5 25 35.9 3.5 0.5 21.4 30-Sep| 129 3.7 78.8 1.4 2.0
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Appendix F: Unit Conversion Chart
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Table F-1. Metric - English unit conversions.

English Units Metric Units To Convert Example
Di 1mi=1.61km 3 mi =4.83 km
istance Miles (mi) Kilometers (km)
1km =0.62 mi 3 km =1.86 mi
1lin=254cm 3in=7.62cm
Length Inches (in) Centimeters (cm) 1cm=0.39in 3cm=1.18in
Feet (ft) Meters (m) 1ft=0.30m 3ft=0.91m
1m=3.28ft 3m=09.84ft
1ac=0.40 ha 3ac=1.20 ha
lha=2.47ac 3ha=741ac
Acres (ac) Hectares (ha) ) ) ) )
A ) ) 1ft°=0.09m 3ft"=0.28m
rea Square Feet (ft%) Square Meters (m?) R R R R
) ) 1 m®=10.76 ft 3m”=32.29 ft
Square Miles (mi®) Square Kilometers (km®) ) ) ) )
1 mi° = 2.59 km 3mi®=7.77 km
1km’ =0.39 mi® 3km® =1.16 mi*
19=3.781 3g=11.351
volume Gallons (g) Liters (L) 11=0.26¢9 31=0.79¢g
Cubic Feet (ft%) Cubic Meters (m®) 1f£=0.03m° 3ft°=0.09 m*
1m®=35.321 3m®=105.94 ft*
3 _ 3 3 _ 3
Flow Rate Cubic Feet per Second Cubic Meters per Second 1ft'/sec = 0.03 m*/sec 3 ft'/sec = 0.09 m/sec
(ft'/sec) (m*/sec) 1 m®/sec = ft*/sec 3 m¥/sec = 105.94 ft*/sec
Concentration Parts per Million (ppm) Milligrams per Liter (mg/L) 1 ppm =1 mg/L(2) 3 ppm =3 mg/L
. 11b = 0.45 kg 3lb=1.36kg
Weight Pounds (lbs) Kilograms (kg)
1kg =2.20Ibs 3 kg =6.61kg
T °C=0.55 (F- 32) 3°F=-15.95°C
emperature Fahrenheit (°F) Celsius (°C)
°F=(Cx1.8)+32 3°C=374°F

'1 f¥/sec = 0.65 million gallons per day; 1 million gallons per day is equal to 1.55 ft¥/sec.
*The ratio of 1 ppm = 1 mg/L is approximate and is only accurate for water.
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Appendix G: Citizens’ Complaints
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TOAHO CEPARTMENT OF HEARLTH AND W™~ TARE H109- 19y
DIVISION OF ENVIRONMENTAL QUA %
COMPLAINT FORM
COMPLATNANT Date qr/?_ﬂoﬂ
Name ohn [?F\‘\' LEE Address e
Phone 30,3139 powe RO
AUTHORIZED RELEASE OF NBAME YES NO WILLING TO PRGVIDE TESTIMONY YES NO
COMPLAINT AGAINST: LL_JL“OUJABP-UB
Description
&Tfi’,ﬂ/ﬂ}ﬁm«/ liomTn > Aameme i do bbbk ey b Fat (s
Ll Lledus  frany U oers ML amd _Alus "/“QZ?U/)«/.:_J_. meni’
?u.u_z Sk Agpnd i F &Zjau,
Referred to [ynﬂ%‘ Bilming Program {/(% |Received by M&@f
Action Taken 9ponke v _Comip/a,fafq»f & ?{/Z.S//‘?? Frlass /1 Mq.'}'u"&-!
A/t)l ot~ 1 of SV} ﬁ,/ac\l_ é/aom
J J

Investigated by Date
Complaint received by: Telephone 1] Mail [] Personal Vvisit []
Complaint Concerning: Industrial [] Other Alone GrowhH
Inveatigation by a: Site Visit [] Discussion .
Time Spent: Receipt/logging Investigation /Zms Travel
Report/letter Follow-up
TOTAL HOURS SPENT: Clerical Professional [
Enforcement Recommended [] Yes [] WO

Figure G-1. Complaint 1.

219



American Falls Subbasin Assessment and TMDL e May 2012

"nH:OVIDsErF;JAr?ToHENsarvc’IFRoﬁr?ug;rTHmmgugF T A7 -4
COMPLAINT PORM
COMPLATNANT Date Juluk 20,90
Name YA Sa.uaﬂt’-— rddress Al So. 'ZUQO W
Phone 52? "ﬁ ?O r Spf] r“chFch, ;
AUTHOR?ZED RELEASE OF NAME [] YES [] NO WILLING TO PROVIDE TESTIMONY [1 YES [] NO

COMPLAINT AGRINST:

Description

M. au.ac,ke, hus .,QLded LM‘U—e (Mo, O,Dma\t 20 (Wil

O fv 7t SpatledPOmosicasn. il Nedg uion i) bad
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)fll flock) . [1he G Dcm: Awnid e hlue ot

At havuer Ju?é{uld,é,L TN . Uit Ak (d Ao

meﬂu i

/("/'L.Qé(wﬁﬁé,w Ll fadite T8 Shew Dpectisae @’4 b/L{/}qu Ak Ao o

/ugm.m{ :

referred to B Dr-cu L) ‘Proqram [Received by /{WL@,

Action Taken ——Z:ws/ﬁe céc‘j S\f“&( 3 Z? ?4 = 146?&4. /é/c:a»v'\

M AR

Skl ol -

S A

A\'yp ’
Investigated by Date
complaint received by: Telephonerjé_ Mail [] rsonal Visit []
Complaint Concerning: Industrial [ Other
Investigation by a: Site Visit | Discussion {)
Time Spent: Receipt/logging Investigation Smerd Travel E0 nyr
Report/letter Follow-up
TOTAL HOURS SPENT: Clerical T Professional e s

Enforcement Recommended (] Yes ;2 No

Figure G-2. Complaint 2
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Alliance for Responsible Water Policy
Shelley Allen, Chairperson

61 Cedar Hills Drive

Pocatello, Idaho 83204

1/24/05

Mike Rowe

Department of Environmental Quality
444 Hospital Way, Suite 130
Pocatello, Idahe 83201

RE: American Falls Reservoir water quality
Dear Mike,

For several years now, [ have chatred a group of citizens, The Alliance for Responsible
Water Policy, who are concemed with water quality, quantity, and allocation. We have
spent many hours learning about water issues in general including Idaho water laws,
water storage, distribution and management, and watcr quality and quantity issues. 1 also
served as President of the Seagull Bay Boaters Club, a private club that operates a public
marina and RV park on the American Falls Reservoir. I represent this group as a member
of the American Falls Watershed Advisory Group.

I have voiced my concerns, and the complaints of the two above-mentioned groups, about
waltcr quality in the American Falls reservoir many times to you in meetings of these
groups and in other public forums. The concerns with water quality are two-fold: overall
cencerns about water quality throughout the boating/fishing season and late summer
water quality.

The first concern/complaint throughout the beating/fishing season i1s with the fowl smell
permeating the reservoir and Seagull Bay area from the Snake River Cattle Company. At
times, the stench out en the reservoir and around Seagull Bay is so bad it 1s nearly
impassible to be outdoors. This is particularly pungent when beating or fishing in the
vicinity of the cattle company or when recreating at Seagull Bay’s marina and RV park.
At the same time that the Bureau of Reclamation and Scagull Bay management are trying
to promote more public use of this wonderful recreational facility, the stinky smell
emitting from the cattle company drives people away.

The second concern/complaint is with the algae accumulation that occurs in the reservoir
in the latter part of the boating/fishing/recreation season. The water becomes the
consistency of thick, green scum and smells of algae. While these groups can’t often boat
and fish late in the summer because of water quantity, this also disrupts other recreational
activity around the reservoir because the water looks and smells bad.

Pleasc understand that these complaints are not only my own, but the complaints of the
Alliance for Responsible Water Policy, the Seagull Bay Boaters Club, and the public at
large.

We hope that you and the DEQ will be able 1o find ways to corrcet these water quality
issues to benefit the American Falls Reservoir, watcr systems below the American Falls
Reservoir, benefit recreatieon in and around the area, and expand the economy by
expanding tourism in the area.

Sincerely,

JLE llge r uéjé([/«_,

Shelicy Allen,
Chairperson, Alliance for Responsible Water Policy

Past President, Seagull Bay Boaters Club

Figure G-3. Complaint 3
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Appendix H: Distribution List

Thisisthe list of people to whom the TMDL was sent.
Roy Chiappini, interested citizen

Kathy Gneiting, facilitator

Steve Howser, Aberdeen-Springfield Canal

Don Hale, Water District 1

Jerry Giesbrecht, City of American Falls

Robert Elieson, interested citizen

Robert Dial, City of Firth

Ron Harwell, City of Blackfoot

Kirk Adkins, J. R. Simplot-Aberdeen

Chuck Trost, Audubon Society

Roy Fowler, Natural Resources Conservation Service
Bruce Winegar, J. R. Simplot-Pocatello

Rick Anderson, City of Shelley

Neil and Marita Poulson, interested citizens

Jim Mende, Idaho Department of Fish and Game-Pocatello
Garth Clinger, North Bingham Soil Conservation District
Hunter Osborne, Shoshone-Bannock Tribes

Ken Estep, Power County

Shelley Allen, Seagull Bay Y acht Club

Sandra Eschief, Shoshone-Bannock Tribes

LaVerne L. Jim, Shoshone-Bannock Tribes

Tim Deeg, Aberdeen/American Falls Ground Water District
Elise Teton, Shoshone-Bannock Tribes

Jennifer Smout, Bureau of Reclamation

Alicia Lane Boyd, Bureau of Reclamation

Marti Bridges, Idaho Department of Environmental Quality
Tracy Chellis, Environmental Protection Agency

Sue Skinner, Environmental Protection Agency
Candon Tanaka, Shoshone-Bannock Tribes

Deb Mignogno, U. S. Fish and Wildlife Service

Sandi Arena, U. S. Fish and Wildlife Service

Michael Morse, U. S. Fish and Wildlife Service

Brian Hoelscher, 1daho Power Company

Alan Andersen, interested citizen

Clarice Villa, Shoshone-Bannock Tribes

Greg Weigel, interested citizen

Andy Koulermos, NewFieldsLLC

Craig Wampler, City of Aberdeen

Justin Krajewski, Idaho Soil Conservation Commission
Mel Vargas, Parsons
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Public meetings

27 July 04, American Falls, Little Theater

28 July 04, Blackfoot, Senior Citizens' Center
29 July 04, Fort Hall, Housing Conference Room
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Appendix I: Public comments

The watershed advisory group had significant involvement in the development of the original
2006 TMDL which was submitted to EPA. The original 2006 TMDL was submitted to the EPA,
although DEQ rescinded the submittal in response to the VVoluntary Consent Order between J.R.
Simplot and IDEQ. The Shoshone-Bannock Tribes, along with DEQ updated the current TMDL
to reflect changes agreed upon as aresult of the consent order. The Watershed advisory group
met on March 12, 2009 and agreed upon the changes to the document, it went out to public
comment for 30 days on April 1, 2009. Public comment are included below.

The following are comments received from the general public, and members of either the
American Falls Subbasin Watershed Advisory Group or American Falls Subbasin Coordinating
Committee. Questions or comments are in bold with responses in regular font.

If phosphorusisthe most likely limiting nutrient in American Fallsreservoir, why isthere
a need for nitrogen load and wasteload allocations?

Granted, phosphorusis most likely the limiting nutrient to vegetative growth in the reservoir.
However, there is some uncertainty on what the limiting factor is, because of this we have
proposed a nitrogen target and recommended nitrogen load and wasteload allocations.

For some pollutant sourcesthe load allocation is set at the current load estimate rather
than thetarget load. If you have determined that, for example, a canal company hasa
target load of 100 pounds of total phosphorusfor their return drainsand the actual
estimated load isonly 70 pounds, shouldn’t the canal company have the 100 pounds as
their load allocation?

American Falls Reservoir exceeds recommended chlorophyll a (0.015 mg/L), because of
excessive algal production. This is caused by high nutrient loading into the reservoir for which
reductions in both nitrogen and phosphorus are recommended. It seems counterproductive to
give aload allocation (i.e., the target load) above what is currently discharged to the reservoir
when what are really needed are overall reductions in nutrient input not additions.

Allowing a nutrient source aload allocation based on a greater target load than current load has
potential ramifications for trying to reduce nutrient input, especially with pollutant trading
involved. Let’s use asimple, and admittedly extreme, example of setting load allocations. A
small reservoir has algae problems with current loading into the reservoir estimated at 310
pounds of phosphorus per year. There are three sources of pollutants — ariver, a canal company,
and awastewater treatment plant (WWTP), which contribute 200, 70, and 40 pounds of
phosphorus a year, respectively (see Table I-1 below).

For the first scenario (Least Load), loads are based on the lesser of current load or target load.
Theriver ispresently at itstarget load so its load allocation is 200 pounds of phosphorus. The
canal company at an input of 70 pounds is below itstarget load of 100 pounds so its load
allocation isthe current load of 70 pounds. The WWTP is a 40 pounds and its target load is 10
pounds, which becomes its load allocation under the Least Load scenario. Total load allocation
under the Least Load scenario equals 280 pounds, a reduction of 30 pounds from current loading.
Effective loading (actual load to the reservoir) is 280 pounds.

For the second scenario (Target Load), all sources are given their target load: 200 pounds for the
river, 100 pounds for the canal company, and 10 pounds for the WWTP. Total load allocation

225



American Falls Subbasin Assessment and TMDL e May 2012

under the Target Load scenario is 310 pounds, a reduction of O pounds from current loading.
Effective loading is still 280 pounds as long as the canal company maintains its current loading
and does not increase to itstarget load.

Under the third scenario (Trade Load), the WWTP decides it would be too cogtly to its small
population to reduce its current load, so it decides to buy 30 pounds through pollutant trading.
The canal company agrees to sell its 30 poundsto the WWTP. The new load allocations become
200 pounds for the river, 70 pounds for the canal company, and 40 pounds for the WWTP. Total
load allocation under the Trade Load scenario is 310 pounds, a reduction of O pounds from
current loading. Effective loading is now 310 pounds.

Table I-1. Current, least, target, and trade loads.

Current load | Least load Target load Tradeload
River 200 200 200 200
Canal company 70 70 100 70
WWTP 40 10 10 40
Total 310 280 310 310

Finally, if pollutant trading is initiated in the subbasin, loads take on value. In this case, giving
the canal company a load above and beyond what it currently contributes would convey a benefit
to the canal company it did not deserve.

Thereservoir model only considered blue-green algae. Are blue-greensthe bad actors
here?

Information indicates that the reservoir has two periods of high algae densities — a spring bloom
of diatoms and a summer bloom of blue-green algae. Blue-green algae (primarily
Aphanizomenon) represented the highest concentration of phytoplankton in the reservoir in the
summer when most of the data were available. Recent spring data were non-existent, so the
model concentrated on blue-green algae.

With American Falls Reservoir situated asit isand with the windstypically seen in
southeast Idaho, why doesthe model not consider wind mixing in the reservoir?

The model has a simple representation of the hydrodynamic processes in the reservoir. The
general effect of wind on vertical mixing is represented in the vertical diffusion coefficient

used in the model. The coefficient used in this assessment was similar to an estimated value from
the literature for this reservoir, and the model generally captures the range of vertical
stratification observed in the reservoir. A more explicit, dynamic representation of wind mixing
could be obtained by using a more complex model framework, such as CE-QUAL-W2.

However, application of this model framework would have required bathymetry information for
the reservoir, and this information was not available at the time of this assessment.

Both Bannock Creek and American Falls Reservoir arelisted for sediment on the 303(d)
list. The TMDL statesthat sediment from Bannock Creek streambanksisa problem. Why
then isn’t sediment from shoreline erosion in American Falls Reservoir a problem?

BURP data show that Bannock Creek is not supporting its beneficial uses. Although a direct
linkage has not been made between nonsupport of cold water aquatic life and sediment,
modeling in the watershed indicates sediment is elevated above what is observed in West Fork
Bannock Creek, which served as a ‘reference stream’ for the model. No data have been
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discovered that would indicate sediment is impairing beneficial uses in American Falls
Reservoir.

Substantial progressisexpected within 10 years of the execution of the implementation
plan. Development of a proper monitoring plan should allow a statistical evaluation of that
progress. Thisisfairly optimistic.

Y es, this may be optimistic, especially the ability to statistically verify progress.

If the TMDL is solely based on critical conditions, is there a possibility that the targets may be
more restrictive than natural or be unachievable?

Yes, thereisapossibility that a TMDL based on critical conditions may be more restrictive than
natural or be at least difficult to achieve. One of the problems in writing TMDL s for highly
modified system is trying to figure out natural background levels of various constituents (e.g.,
sediment, nutrients, metals). If natural background levels are impossible to estimate, therefore
unknown, then a TMDL could be written that is more restrictive than what occurs naturally.

A TMDL does not have to be based on critical conditions to be difficult to achieve. The purpose
of the TMDL isto recommend water quality conditions necessary to support beneficial uses.
Sometimes those conditions (i.e., load allocations) are very hard to meet depending on the effort
and cost involved. The TMDL is concerned with the physical, chemical, and biological aspects
needed to support beneficial uses. The political and economic aspects are left to other arenas.

Much of the sampling that served asa basisfor the TMDL occurred during low water
years. Concentrations and loads generated from drier-year data may not beindicative of
yearswith greater water supply. Thereisconcern then that conclusionsreached in the
TMDL may not adequately reflect conditionsthat would be seen over a longer time frame
with a mixture of low, average, and high water years.

Thisistrue The last several years have been low water years in terms of water supply. The
TMDL is based on the data we have and unfortunately does not include average or high water
years.

As more data become available from higher water years, the TMDL can be revisited if the new
datawarrant it. DEQ monitoring will continue on Snake River and in American Falls Reservoir,
but it is unknown if BOR, or other entities, will continue their monitoring.

Collecting data may penalize entitiesthat “do theright thing”, when those data are used in
the TMDL to develop aload restriction. Entitiesthat do not collect data, yet may be

sour ces of pollutants, do not receive aload restriction, especially if they are an unknown
sour ce.

Collecting data is good as it does two things. First, better data mean a better TMDL and
improves our chances of developing plans to support beneficial uses, which it is believed most of
us want. Second, it protects those who collect data. Y es, there is a possibility that without data,
load restrictions might be more liberal, but the reverse is also true. In many situations, it allows
the entity to show that they are being good stewards of the resource. In other situations, the data
provide a baseline from which the entity can show improvement.

Granted there are probably sources of pollutants, which at this time are not included in the
TMDL because we are unaware of them. However, it is hoped that this public comment period
would provide an opportunity for “those in the know” to make us cognizant of such situations.
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Another problem that | seewith the TMDL isthat it does not take into account the flow of
water. For example, some entity could reduceits nutrient loading of the reservoir by
reducing the flow of water it dischargesinto thereservoir to one-third, even if the
concentration of nutrientsin that flow istwice asgreat. | am not surethat thisisdesirable.

L oads/wasteloads are based on flow and concentration, so reducing either would lower the load.
In this case, a combination of reducing flow by 3 and increasing concentration by 2 would still
result in alower load. The TMDL recommends a load or wasteload allocation, but does not
prescribe how an entity reduces that load. Idedlly, it would be preferable to see areduction in
concentration, but the ultimate goal is to reduce total contribution of the pollutant to the
receiving water, which the above scenario does.

The TM DL recommends aload allocation for Aberdeen-Springfield Canal Company. Do
any of the other canal companiesin southeast Idaho have TMDL requirements? Thereare
several other companies between the Bingham-Bonneville County line and the dam, about
which | know very little.

No, there are no other canal companies that have a direct load allocation similar to what is
recommended for Aberdeen-Springfield Canal Company (ASCC) in southeast daho. No other
canal company has collected the datathat ASCC has, nor is there any other canal company of
which we are aware that has as many drains out of the canal system. However, other regions
have made allocations to canal companies (Clyde Lay, DEQ/Twin Falls, personal
communication). In Portneuf River, sediment loads were assigned to canals in general.

Also in the Portneuf River, indirect loads have been placed on canal companies whose return
water enters awater body that has an established TMDL. For example, Muddy Creek has a
sediment TMDL, and Pretty Good Water Canal Company contributes sediment to Muddy Creek
each spring when it “flushes” out its canals. The intent would be that in any implementation plan
for Muddy Creek, the canal company is identified; monitoring occurs so its contribution can be
quantified; an appropriate load is allocated; and a plan put in place to meet the load allocation.

There is a need to identify and monitor all sourcesthat drain into the listed water bodies, but
primarily American Falls Reservoir and Snake River. Folks need to step up and help us identify
those drains, springs, etc., that need monitoring so DEQ can be in touch with the appropriate
entity, if acanal drain, to work out a monitoring plan.

Flow in Snake River isincreased when the Aberdeen Springfield Canal Company (ASCC)
callsfor water aswater isreleased from storage upstream to fulfill their order. ASCC
water also enhances flow to American Falls Reservoir when the drains are open
discharging water, much of which findsitsway to thereservoir, either directly or
indirectly. Canal flow isalso desirable asit contributesto aquifer recharge. If ASCC tries
to meet their load allocation by reducing theamount of water they order (i.e, reducing
flow in the concentration x flow = load equation), timing of flowsin Snake River and
dischargeto thereservoir will most likely change aswell asreduction of aquifer recharge.

Yes, if ASCC were to reduce their call for water as away to meet their load allocation, a change
in flow rates in the system would be expected. It is not known, however, whether this would be a
positive or negative. Although DEQ does not have authority regarding water rights, changesin
flow patterns to meet TMDLs certainly have the potential for unknown ramifications.
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| did not seethat we are planning to reduce theloading into the reservoir from springs,
which may be significant sources of pollutants. Monitoring springs can be areal headache.

Where data from springs were available, load allocations were recommended. As mentioned in
the TMDL, thereis aneed to identify and monitor all springs. Y es, estimating pollutant
contributions from springs inundated by the reservoir, would be areal challenge.

The Aberdeen Springfield Canal Company improves water quality in American Falls
Reservoir. By diverting water out of theriver above Blackfoot and cleaning it up asit goes
through the system, drain water islower in pollutants (especially nitrogen) than the water
would have been by continuing to thereservoir viatheriver.

Our data does not seem to be as clear-cut. Average concentrations of total nitrogen and total
phosphorus at Nash and R spills are less than those seen at Snake River at Blackfoot (see Table
I-2 below). Cedar Spill presents a slightly different picture. Total phosphorus and total nitrogen
are lower than Snake River at Blackfoot (see Table I-2 below), but both phosphate and
nitrate+nitrite are higher at 0.053 and 0.694 mg/L (34 sampling events), respectively (Table 2-
17). (Only recently did water chemistry analysis of the spills change from sampling for
phosphate and nitrate+nitrite to total phosphorus and total nitrogen.) Suspended solids are
greater a al spillsin comparison to theriver.

Table I-2. Average concentrations of total nitrogen and total phosphorus at Nash and R

spills.
Par ameter Statistic Cedar spill Nash spill R spill Snake River @ Blackfoot
Average 0.011 0.013 0.016 0.031
Total P Std Dev. 0.008 0.010 0.007 0.014
Count 8 4 7 27
Average 0.179 0.094 0.196 0.316
Total N Std Dev. 0.417 0.067 0.296 0.11
Count 8 4 7 27
Average 86.4 9.5 10.6 8.0
iﬁg?ded Std Dev. 4144 8.0 6.8 52
Count 34 3 6 27

We also performed paired t-tests for total phosphorus, total nitrogen, and total suspended solids
concentrations from April to October collected at Snake River at Blackfoot and Firth, the two
sites which bracket the ASCC diversion (Appendix C). There were no significant differences at
the 95% level for total phosphorus (n = 27, degrees of freedom = 26, t statistic = -1.211, p value
[two-tail test] = 0.24), total nitrogen (n = 27, degrees of freedom = 26, t statistic = 0.157, p value
[two-tail test] = 0.88), or total suspended solids (n = 27, degrees of freedom = 26, t satistic =
1.82, p value [two-tail test] = 0.08)

| have concerns about the Snake River flow regimesused in the model. Both 1997 and 1999
wer e flood yearsand | wonder what the model output would beif a‘normal’ flow year had
been modeled. This matter needsto be seriously considered.

The department agrees that 1999 represents a high flow year and not an average year, and this
was noted inthe TMDL. The TMDL is based on a consideration of the results of all of EPA's
model tests, which bracket the range of flow conditions in the record. There was added emphasis
on higher flows (1999, 1997) in the modeling, because the model predicts higher chlorophyll a
levelsin higher flow years. Since the critical conditions are predicted to occur during higher flow
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years, a simulation using the 50th percentile flow year (i.e., a'normal’ year) would not change
the TMDL allocations.

Ben Cope, EPA modeler, was asked to model flows from 1995, which was in the 48th percentile
for all calendar year flows from 1970 to 2001 at the USGS gage site on the Snake River at
Blackfoot (Ferry Butte). He encountered more error in the water budget than in other years, e.qg.,
elevations were too high in mid-late summer. When the model was run with the shaky water
balance, the water quality was better than 1997 but worse than 1999. The 60-day average
chlorophyll a was about 0.020 mg/L.

Following the 1995 modeling attempt, 1968 calendar year flow was also modeled. Flow in 1968
was equivalent to the 47th percentile for 1970 to 2001 calendar year flows. The resulting 60-day
average chlorophyll a concentration of 14.2 mg/L was more along the lines of other years.

Ben isdoubtful that “ . . . we can ascertain an "average" year, because the seasonal reservoir
management (inflow versus outflow and resulting elevation) may be just as important as annual
water budget. As part of my explorations, | noticed that the date at which the reservoir elevation
drops below 4350 [ft] appearsto line up with the model results more than annual water volumes
[see Figure 1-1 below]. The model may be telling us that earlier drafting would drop the
residence time, lower orthophosphate levels, and starve the bloom. | would need to follow up and
compare more predictions to explore this hypothesis. | think 1've seen enough to say that Snake
inflow isafactor but probably not a single determining factor for predicting water quality.”

Relationship between summer reservoir levels and
predicted 60-day average chlorophyll levels
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Figure I-1. Relationship between summer reservoir levels and predicted 60-day average
chlorophyll levels.

Does Snake River Cattle Company have an NPDES permit, and isit a source of nutrients
tothereservoir?

Y es, Snake River Cattle Company is large confined animal feeding operation (CAFO) and as
such does have an NPDES. Although there is a possibility of discharging to the reservoir, Kelly
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Mortensen, (livestock investigator with Idaho Department of Agriculture, personnel
communication) has no knowledge of any such discharge.

Thereisconcern for the potential contribution of pollutants from possible contamination of
ground water, which isthen pumped for irrigation and findsitsway into, for example, the
reservoir via surface water.

To develop the best TMDL possible to meet beneficial uses for southeast 1daho residentsit is
important to have applicable data from all pollutant sources in the subbasin. DEQ is more than
willing to work with the various entities that are sources of pollutants, which contribute to loads
in American Falls Subbasin. It behooves all of usto collect appropriate data so we can accurately
estimate loads, prioritize areas, and begin implementing policies, programs, and/or practicesto
reduce loads to help meet beneficial uses. Sometimes DEQ needs help identifying those entities.

Aberdeen-Springfield Canal company is concerned that should total loadsin the Reservoir
increase due to unaccounted for sources, it would be faced with decreasing its already
negligible loads. There was no assurance found in the document that ASCC wouldn't have
to make up for sourcesoutside of itscontrol, or DEQ knowledge.

We believe that this concern is covered under the Reasonable Assurance section of this
document. In fact, if reasonable assurance that nonpoint source reductions will be achieved is not
provided, the entire pollutant load will be assigned to point sources. At thistime, canal
companies are not considered point sources (IDAPA 58.01.02.003.87).

In my opinion the biggest problem with the document isthe lack of comprehensive data.
Whilel realize that getting that dataisalong-term process, it concerns methat we are
casting allocationsin stone and that modification of the TM DL will be very difficult.

There is seldom enough data. DEQ plans to continue its monitoring of Snake River and
American Falls Reservoir, although the agency has neither staff time nor money to adequately
sample all American Falls Subbasin water bodies. In a perfect world, all potential sources would
be willing to monitor their contribution to subbasin loads. As more information becomes
available, especially data contradictory to the TMDL, the TMDL can be revisited.

Finally, | would really like to see more coordination between TMDLsfor the Snake and its
tributaries (e.g., Portneuf and Blackfoot rivers).

We are not sure what all is envisioned in this statement. Both Portneuf and Blackfoot river
TMDLs have been approved by EPA. In hindsight, it might have been better to have completed
American Falls Subbasin prior to Portneuf River, but such was not the case.

There was coordination on this American Falls Subbasin TMDL and Portneuf River TMDL, but
not Blackfoot River TMDL. Load alocations recommended for American Falls Reservoir helped
drive changes in target concentrations in Portneuf River. These changes will be reflected in the
Portneuf River TMDL when it isrevisited in 2004. The Blackfoot River was not considered in
this TMDL for two reasons. First, Blackfoot River enters Snake River just upstream of Ferry
Butte and Tilden Bridge. Therefore, data collected at Snake River near Blackfoot (Ferry Butte)
included any input from Blackfoot River. Second, lower Blackfoot River was not listed on the
303(d) list.
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Improvement of Portneuf River (e.g., increased flows) and Marsh Creek (e.g., decreased
sediment loading) would improve both Portneuf River and American Falls Reservoir water
quality.

We agree that any improvement in water quality in the Portneuf River Subbasin would in turn
improve water quality in American Falls Reservoir. The ideas suggested for the Portneuf River
are better addressed in the Portneuf River Subbasin Total Maximum Daily Load plan. Ways to
address sedimentation problems in Marsh Creek and other Portneuf River watersheds were
addressed in the Portneuf River TMDL implementation plan. Ideas on how to increase flows
were not.

Bureau of Reclamation

Please address possible implications of setting a no increase sediment TMDL for Snake
River based on data collected from a limited number of drought years. How might the
sediment load change seasonally and under different water conditions? What will be the
process for re-evaluating and making changesto the no increase sediment TMDL ?

We have been convinced that basing suspended sediment load allocations on data from the 2000-
2003 time period is not an accurate reflection on the assimilative capacity of this section of the
Snake River. Thisis especially true since there appears to be no impairment of beneficial uses by
sediment in either Snake River or American Falls Reservoir. Therefore, upon evaluation of
earlier (1989 to 1998) USGS data, we recommend load allocations at Ferry Butte and Shelley
based on 1995 data collected by USGS. Flows in 1995 at both sites were just over the 50th
percentile of all flows from 1970 to 2003. We recognize, however, that high flows such as those
in 1997 would likely exceed the load allocation.

We agree that a sediment TMDL for Snake River could be improved. The first sepinre-
evaluating the Snake River sediment TMDL isto determine if there is impairment of beneficial
uses. This involves collection of biological/physical data following the large river protocol under
the Beneficial Use Reconnaissance Program and analyzing those data through the Water body
Assessment Guidance. The second step isto collect more sediment data during average and
above average water years. The third step is to take these data and rewrite the TMDL

accordingly. DEQ will continue to monitor Snake River at the various sites for use in refining the
TMDL.

City of Pocatello

City of Pocatello notesthat American Falls Reservoir primary productivity “. . . appearsto
be phosphorus limited, which impliesthat reductionsin nitrogen loading in the basin may
not bring about water quality improvementsin theimpaired receiving waters[American
Falls Reservoir].”

We are not totally assured that phosphorus is the only limiting nutrient to primary production in
American Falls Reservoir. In addition, as pointed out in the Portneuf River TMDL, nitrogen does
appear at timesto be the limiting nutrient in Portneuf River. So, regardless of whether nitrogen is
[imiting primary production in the reservoir, there would still be a nitrogen target for the
Portneuf River itself. DEQ has, and will continue to pursue funding nutrient limitation studies in
American Fallsreservoir, Snake River, and Portneuf River.
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Application of a generic water-column target without considering the natural background
condition of theriver isarbitrary.

We maintain that atotal phosphorus target of 0.05 mg/L is not unreasonable or arbitrary.
Although there are no ‘pristine’ streams in Portneuf River Subbasin, Webb Creek servesas a
DEQ reference stream. The creek was monitored by the 1daho Association of Soil Conservation
Districts (IASCD) from May 1999 to April 2003. Total phosphorus averaged 0.05 mg/L (n=53,
SD=0.031) with a median concentration of 0.03 mg/L.

Although other bigger river sites are affected to varying degrees by upstream human activity,
average and/or median total phosphorus concentrations hover around 0.05 mg/L. Average totd
phosphorus concentration collected since 1993 at the USGS Portneuf River at Topaz gage
(13073000) was 0.05 mg/L (n=58, SD=0.047). The median concentration was 0.038 mg/L.
These values are similar to those collected on Portneuf River in Lava Hot Springs by JU-B
Engineers from November 2001 to November 2002 where mean concentration was 0.05 mg/L
(n=13, SD=0.024) and median concentration was 0.045 mg/L.

Higher mean values have been found in Marsh Creek, however, well documented agricultural
and livestock grazing occurs in the watershed. Marsh Creek is the major tributary to Portneuf
River. Average total phosphorus concentration from 1990 to 2000 at the USGS Marsh Creek
near McCammon gage (13075000) above Goodenough Creek was 0.08 mg/L (n=36, SD=0.056)
and the median concentration was 0.06 mg/L. Other entities have also sampled lower Marsh
Creek including IASCD below confluence with Walker Creek (mean=0.06, n=10, SD=0.049,
median=0.06, sampling period=Jun-Nov 1999) and City of Pocatello further below Walker
Creek (mean=0.10, n=14, SD=0.097, median=0.062, sampling period=Sep 2003-Nov 2004).
Although the average value varied, the median value was consistently about 0.06 mg/L ina
stream that has extensive agriculture and livestock grazing in the watershed. Therefore, DEQ
considers atarget of 0.05 mg/L reasonable and attainable given background conditions found in
the watershed. Additionally, background phosphorus concentrations in Snake River average less
than 0.05 mg/L. Given that both these inflow into American Falls, and that similar background
levels are found in the Portneuf River, DEQ feels it is appropriate to limit inputs of these sources
in order to improve water quality in and downstream of American Falls Reservoir.

Isthe fishery appreciably worse due to aquatic growth due to phosphorus and nitrogen
loading than it would be under natural conditions?

Firstly, it isdifficult to define natural conditions for areservoir. Secondly, as mentioned in the
TMDL, thetrout fishery potential in the reservoir is considered by Idaho Department of Fish and
Game to be one of the highest in the state based on the zooplankton community. However, we
don't have sufficient datato say what, if any, effect the increased phosphorus and nitrogen
loading has on the fishery. We know that increased nutrients can lead to increased
phytoplankton, at least until some other factor begins to limit growth. We do not know the
potential consequences to the zooplankton community, and thus the trout fishery, due to a
possible reduction in the phytoplankton community from decreased nutrient loading. Thirdly,
dissolved oxygen standards also may be at risk of being exceeded under certain conditions
involving excessive aquatic growth and subsequent decay. Finally, there are other beneficial uses
(e.g., cold water aguatic life, aesthetics), which can also be affected by excessive aquatic growth
in American Falls Reservoir.
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The City of Pocatello has spent $23 million dollars on upgrades at the City’s Water
Pollution Control Plant to improve water quality in its wastewater discharge.

We applaud the City for being proactive in their plant upgrades, and thereby improving water
quality in the Portneuf River.

The City of Pocatello commentson “. . . theunfairness of targeting one set of usersfor the
benefit of the entire water shed (including American Falls Reservoir and other downstream
areas), such alimited focusinevitably will limit opportunitiesto improve water quality.”

One of the results of the TMDL process isto identify sources of pollutant loading. That was done
in both the Portneuf River and American Falls plan where load and wasteload allocations were
established for both nonpoint and point sources. The City of Pocatello was not the only entity for
which reductions were recommended (e.g., Inkom, Lava Hot Springs, and Aberdeen wastewater
treatment plants).

The City’ s treatment facility upgrades were possible through loans from the State Revolving
Fund loan program. This subsidized loan program is designed to improve quality of life for
|dahoans. There is an expectation for those receiving these funds to use them for the betterment
of the greatest number of Idaho citizens. It is not unreasonable for those downstream Idaho
residents (e.g., Twin Falls, Boise) who help subsidize this fund to expect improved water quality
from those facilities who receive such loans.

Through the focus of the American Falls Subbasin TMDL, the Portneuf River has been identified
asthe single largest contributor of phosphorusto American Falls Reservoir. Both the American
Falls Subbasin and Portneuf River Subbasin TMDLs reiterate the need to work for better water
quality in the Portneuf River, which will lead to better water quality in American Falls Reservoir
and downstream water bodies. We do not believe thiswill limit opportunities to improve water
quality.

The City urges IDEQ to take a holistic view of the entire Upper Snake River Basin
watershed asit considers how best to improve water quality.

IDEQ agreesthat taking a holistic view provides the most opportunity to benefit the entire
watershed. Thisiswhy it isimperative to consider Portneuf River’ s contributions to the larger
Snake River watershed. Pollutants exiting American Falls Reservoir ultimately end up in the
lower Snake River basin, and it is important to consider their downstream effects. The DEQ is
also amenable to other approaches to improve water quality, such as reducing pollutant loads via
pollutant trading.

The City attached comments, which had previoudy been submitted in their responseto the
Portneuf River TMDL.

We feel the comments were adequately addressed in the Portneuf River TMDL.
The City reservestheright to legally challenge the American Falls Subbasn TMDL.
Such potential action isthe City’s prerogative.

The City remains committed to achieving water quality conditionsthat sustain beneficial
usesin a cost-effective manner.

The DEQ agrees with this approach as long as such action occurs within a reasonable time frame
(i.e., sgnificant improvement measured in years not decades).
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J. R. Simplot, Co.

Sampling by BOR on American Falls Reservoir from 1995 to 2000 suggests that total
phosphorus and chlorophyll a concentrations wer e on average substantially lower in those
yearsthan during the drought years of 2001 to 2003 when DEQ was sampling. If additional
data from more average water yearswereto confirm thistrend, it callsinto question
making impair ment decisions based on conditions during extreme drought conditions.

It does appear that based on limited sampling by BOR (one sampling event at one site per year)
total phosphorus concentrations from 1995 to 2000 were equal to or less than levels observed
during DEQ sampling from 2001 to 2003. Except for 1997 (the highest chlorophyll a
concentration recorded), the same is true for chlorophyll a. We agree the TMDL would benefit
from more information from average and above average water years.

Based on these data, one could surmise that al that is needed for support of beneficial usesis
average to above average water years. However, during the 17 years from 1987 to 2003, only
four full years (1993, 1995, 1997, and 1998) and two partial years (1996 and 1999) were not
considered drought years according to the Palmer Drought Severity Index. We feel it is prudent
to develop targets such that beneficial uses are supported even during lower water years.

The most recent limited pre-drought data (collected by BOR from 1995 to 2000) indicate
that algae concentrations may be lower in non-drought years, which contradictsreservoir
model predictionsthat indicate that higher flow years have higher algae and lower DO
concentrationsthan drought years.

We would not agreethat pre-drought data necessarily contradict model predictions. The third
highest concentration of chlorophyll a recently recorded in American Falls Reservoir was 0.052
mg/L in 1997, the year of highest flow in Snake River above the reservoir. We do agree that
more data are needed to validate and improve the predictive capability of the model.

Although it ismentioned in the TM DL, DEQ does not document any complaints by citizens
on conditionsin American Falls Reservoir.

Y ou are correct. Documentation, albeit limited, can now be found in Appendix G and includes
complaints received by DEQ in both 1996 and 1997 regarding algae blooms. We also contacted
one local reservoir user as to her opinion of summer water conditions. Her response is also
included in Appendix G. It should be noted that 1996 and 1997 were average to above average
water years.

Areaquatic lifeusesin thereservoir actually impaired by nutrients?

As mentioned in the TMDL, it would appear that the salmonid population in American Falls
Reservoir is not impaired by nutrients. As the reservoir has not been assessed as to support of
cold water aquatic life, we do not know if this beneficial use is being impaired. We do, however,
know that dissolved oxygen at certain sites falls below the 6 mg/L water quality standard.
Citizen's complaints about summer algae problems would indicate that the aesthetics beneficial
use of the reservoir is being impaired.

A more comprehensive biological assessment of thereservoir isneeded, provided that the
methods and data interpretations are specific to what isattainable in human-made
reservoirsin southern ldaho. A Use Attainability Analysis (UAA) process certainly seems
appropriate for thereservoir.
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The reservoir is designated in our water quality standards for cold water aguatic life. Any
changes to water quality standards or designated uses must go through the rule-making process
and be approved by the state legislature and EPA. The goal of a UAA isto change a beneficial
use of awater body from one use to another. Asthe reservoir provides an important trout fishery
and Idaho Department of Fish and Game considers trout forage conditions in the reservoir some
of the best in the state, it would be difficult to justify changing the cold water aquatic life
beneficial use. Even a change from cold water aguatic life to seasonal cold water aquatic life
would have no effect on the dissolved oxygen standard, and algae blooms would still be a
problem from an aesthetic perspective.

The TMDL recommendsthe following targets: 0.015 mg/L chlorophyll ain the reservoir
and 0.05 mg/L of total phosphorusfor watersflowing intothereservoir. Neither of these
targets are based on scientifically defensible cause and effect relationships between nutrient
loads/concentrations and algae/DO responsesin thisreservoir. The Oregon chlorophyll a
target of 0.015 mg/L isa“guidance value’ that was never intended to be a hard and fast
criterion.

In DEQ’s opinion, total phosphorus and chlorophyll targets are appropriate for several reasons.
First, the chlorophyll a target aligns with EPA recommendations for lakes and reservoirsin
Nutrient Ecoregion 111 (Xeric West) as well as results from the more directly-applicable
Subecoregion 12 (Snake River Basin). (Although ecoregion criteria are based on fluorometric
analysis whereas American Falls Reservoir chlorophyll samples were analyzed viathe
spectrophotometric method the two methods are comparable [Mark Hardy, USGS, personal
communication].)

The total phosphorustarget of 0.05 mg/L for water inflowing into the reservoir also falls within
the range of reference conditions for rivers and streams in the Xeric West Ecoregion and is
dlightly higher than the 25th percentile of values from Snake River Basin Subecoregion. It
should also be noted, asit isin the main TMDL document, that total phosphorus levels in Snake
River are consistently below the recommended phosphorus target.

Second, we agree that Oregon uses the 0.015 mg/L chlorophyll a target as athreshold value
above which phytoplankton may be impairing beneficial uses. However, that did not deter
ODEQ and IDEQ from adopting a slightly more stringent target of 0.014 mg/L for the Snake
River-Hells Canyon TMDL. An internet search revealed that a chlorophyll a target of equal to or
less than 0.015 mg/L is not uncommon. Utah chose a chlorophyll a target of 0.0051 mg/L for
Deer Creek Reservoir (PSOMAS 2002), while Cherry Creek Reservoir in Colorado has a
chlorophyll a standard of 0.015 mg/L (Cherry Creek Basin Water Quality Authority Web site).
Kansas Department of Health and Environment (Web site) recommended summer concentrations
of chlorophyll a at or below 0.012 mg/L in Hillsdale Lake, areservoir in eastern Kansas.

Third, areduction to an average summer value of 0.015 mg/L of chlorophyll a would mean the
reservoir would still be considered in a eutrophic state (NRCS 1999). The recommended 0.015
mg/L target falls in the exact middle of the range (9-25 ug/L) of chlorophyll a values that
identify awater body as eutrophic.

Fourth, despite its limitations, the model does predict that we can achieve the in-reservoir target
for chlorophyll a a majority of the time if we can meet the recommended reductions in total
phosphorus loads, based on the 0.05 mg/L total phosphorustarget, from inflow waters.
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Fifth, although often overlooked, the reservoir is designated for domestic water supply and must
be protected for such a future use. Algae and algal byproducts can cause deterioration in the
quality of drinking water, and can lead to taste and odor problems that are not removed through
treatment (Cusimano et a. 2002). Canada’ s Surface Water Quality Initiative, which looked at
water quality problems on prairie farms, established a chlorophyll a guideline for drinking water
of lessthan 0.010 mg/L (Agriculture and Agri-Food Canada Web site). New Y ork City chose a
threshold level of 0.007 mg/L with an allowable 25% exceedance rate to protect their drinking
water supply reservoirs (NY CDEP 1999).

Thereisevidencethat the 0.025 mg/L total phosphorustarget in lakesand reservoirsas
recommended in the EPA’s 1986 “ Gold Book” is considerably lower than natural
background total phosphorus concentrationsin thisportion of the state.

The citation for this statement is Baldwin et al. 2004, wherein the authors present datafrom 13
statewide monitoring wells in the lower Portneuf River area. These wells represent ambient, not
natural, ground water in the state. Even so, page 11 of the report states “Mean total phosphorus
concentrations ranged from 0.01 mg/L to 0.06 mg/L for east sde wells and from 0.009 to 0.011
mg/L for west side wells.” Compared to these values, 0.025 mg/L is not “considerably lower”
than ambient background, and certainly higher than natural background.

EPA guidance on nutrient criteria arewrongly cited in the references cited.

The citation for rivers and streams has been corrected and the citations for lakes and reservoirs
has been added.

Several concerns about EPA’s guidance on nutrient criteria are expressed.

We believe that the EPA nutrient criteria provide a good guidance for the American Falls
Subbasin TMDL. Some of the stated issues (e.g., data locations only identified as dots on large-
scale maps) would be better addressed to EPA. That said, we are in agreement on several points.

We agree site-specific targets are best, but also feel that the targets selected will help move
American Falls Reservoir closer to support of beneficial uses. The criteria do not make a
distinction between lakes and reservoirs, and we agree that lakes are different than reservoirs and
probably deserve their own criteria. We also agree that “reference conditions” for areservoir
such as American Falls Reservoir, which can fluctuate from 1.7 million ac-ft to 38,000 ac-ft over
aseason, are at best extremely difficult to determine.

The values for all seasons were combined and thus not reflective of the growing season. A
comparison of all July and August chlorophyll concentrations in American Falls Reservoir since
1995 show that avalue of 0.015 mg/L isin the 60th percentile of all values measured (n=38) and
the 73rd percentile for values from the higher water years of 1995 to 2000 (n=4).

There are no reference water bodies for larger riversin southeast Idaho and, as mentioned, it is
difficult to establish “reference conditions’ in reservoirs. Despite no reference lakes in the Xeric
West nutrient ecoregion, we do not believe EPA’s use of the 25th percentile of data from all
lakes/reservoirs as a surrogate representing reference conditions is invalid as a guide for the
water bodies addressed in the American Falls Subbasin TMDL.

Nitrogen data are missing for subecoregion 12 as it relates to lakes/reservoirs, but not for rivers
and streams. We do not set a nitrogen target for the reservoir, but only those water bodies which
flow into it.
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We used the ambient nutrient criteria as guidelines for the American Falls Subbasin TMDL and
feel confident in doing so. We are reminded that the goal of the TMDL is the support of
beneficial usesin the various water bodies addressed in the document. The targets expressed
therein are subject to change, either higher or lower, depending on data assessing the status of
beneficial uses support. If beneficial uses support is achieved before attainment of the proposed
target, then that target is subject to increase. The opposite is also true: should target load and
wasteload allocations be met, yet beneficial uses remain impaired, further reductions in the
targets would be considered.

The TMDL identifiesthe ground water target to be 0.025 mg/L total phosphorus.

We apologize for any misunderstanding here. We did not mean to imply that we were setting any
kind of ground water target and DEQ has no intention of doing so in thisTMDL. The
misunderstanding may have come from Table 5-4. It was only assumed for modeling purposes
that the ground water total phosphorus concentration was 0.025 mg/L, as explained in the
footnote.

Rather than the approach taken in the American Falls Subbasin TMDL, a better method
would be one similar to what was donein the Snake River-Hells Canyon TMDL.

Aswe read the Snake River-Hells Canyon TMDL, achlorophyll a seasonal (May to September)
target of less than 0.014 mg/L was recommended. We see the American Falls Reservoir target as
similar.

The water quality model developed by EPA for the reservoir has limitations. The model
prediction of higher chlorophyll and lower dissolved oxygen concentrationsin typical and
wet yearsis counter-intuitive. The model predictsthe DO standard will not be achieved in
the lower half of thereservoir asa result of the proposed nutrient allocations, and thus, it
seems likely the standard isnot being met over 80% of thereservoir asrequired in the
standards. Thisfurther emphasizesthe need for a UAA processfor the reservaoir.

We agree that more data might improve the predictive capabilities of the model. Bureau of
Reclamation data collected in the reservoir for non-drought years does not unequivocally
indicate chlorophyll a values are lower in typical to wet years. We again point out that one of the
highest chlorophyll a concentrations was measured by BOR in 1997, certainly awet year.

We are assuming that meeting the proposed nutrient reductions will result in achievement of
dissolved oxygen water quality standards in the reservoir. If this proves not to be true, we may
consider changes to water quality criteria at that time. As mentioned previously, even a UAA
change to seasonal cold water aquatic life would not reduce the need to maintain at least 6 mg/L
dissolved oxygen in the reservoir throughout the year. Any other aguatic life change would not in
our opinion be remotely justifiable due to the current support in the reservoir of a salmonid
fishery.

American Falls Subbasin TM DL isinconsistent with other mainstem Snake River TMDLs.
Total phosphorustargets are lower than other TMDLSs, and no other TM DL recommended
anitrogen target. ThisTM DL does not address seasonality, but proposes annual loads. The
degree of rigor for the American Falls Reservoir model isnot asgreat asthat used in the
Snake River-Hells Canyon TMDL.

We believe we have set reasonable targetsto support beneficial usesin American Falls
Reservoir, while at the same time being aware of downstream concerns. The fact that our
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recommended target concentrations are less than other Snake River segment targets helps
alleviate concerns about meeting downstream requirements. Although there is some doubt asto
whether nitrogen is alimiting nutrient in the reservoir, we decided to be conservative and
recommend atarget concentration. It is felt that to effect a change in American Falls Reservoir,
we need to reduce loads throughout the year. Thisis particularly true for phosphorus which can
enter the reservoir any time, adhere to bottom sediments, and release back into the water column
under the right (anoxic) conditions (e.g., during the summer growing season).

The American Falls Subbasin TM DL hopesto see significant changes toward meeting its
goalsin 10 years as compared to Snake River-Hells Canyon which isoperating under a 40-
70 year time frame. Other recommendations are: formally defining American Falls
Subbasin asa phased TM DL ; including adaptive management language in the document;
changing targetsto be consistent with other TMDL s (e.g., Snake River-Hells Canyon)
including a no nitrogen target; conducting a UAA; document complaintsregarding
recreational or aquatic life use impairments; develop defensible chlorophyll targetsto
protect recreation uses, monitor progress of Phase | for 10 years; formally engage a group
of stakeholdersto aid in thiseffort (e.g., review data gaps and data gathered, provide
information for a UAA, provide solutionsto aid water quality); and begin Phasell in year
10 torefine attainment status, uses, criteria, TM DL targets and allocations based on Phase
| outcomes.

We believe we have responded to most of these suggestions in our answers to previous concerns.
The time frame to see beneficial use support in American Falls Subbasin may take longer than
preferred. We would hope to see some statistically significant improvement within 10 years of
the start of the implementation plan. The plan itself is somewhat of a phased TMDL
implementation, as recommended targets are subject to change based on status of beneficial uses
support. We agree that engaging stakeholders is important if we desire to improve water quality
in the subbasin. As such, we have asked the American Falls Subbasin Watershed Advisory
Group to continue to work with us during the development of the implementation plan for the
subbasin.

U.S. Environmental Protection Agency

|daho Department of Environmental Quality (DEQ) developed the American Falls
TMDL asaphased TMDL. While phased TMDL s are acceptable, EPA believesit is
important for DEQ to acknowledge that all TM DLs must be developed to meet water
quality standards. While DEQ has developed interim and final TM DL targets, EPA feels
that DEQ should emphasize that the final targets are developed to meet water quality
standards and implementation plans developed will be consistent with thefinal targets
outlined inthe TMDL. For example, on pages XXVII-XXIX, DEQ discussestheinterim
targets, but failsto discussthefinal targets. Failureto completely acknowledge final
targets can lead to confusion in the public and regulated communities. Any National
Pollutant Discharge Elimination System (NPDES) permitsthat are written to comply with
thisTM DL will utilize the wasteload allocation based on the final targets developed.

Y our concerns have been noted, clarification of the targets have been addressed on page xxx.

|daho DEQ recognizes that a phased TMDL is an approach to achieving water quality goalsin a
watershed. The interim total phosphorustarget concentration for American Falls is 0.07 mg/L
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and the final target concentration is 0.05 mg/L. DEQ also acknowledges that NPDES permits are
generally written with the final target concentration and not the interim wasteload allocation.
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