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PREPARERS AND CONTRIBUTORS

The Lake Walcott Watershed Advisory Group was instrumental in the preparation of the Lake
Walcott Subbasin Assessment and TMDL (or SBA-TMDL).  The principle writer, Clyde H. Lay,
prepared the SBA-TMDL.  It was written to satisfy the Idaho Division of Environmental
Quality’s Suggested TMDL Outline.  Rob Sharpnack, IDEQ-TFRO, prepared the maps and
figures.  Additionally, Dr. Balthasar Buhidar was instrumental in shaping the final document. 
Much of his work with the Upper Snake Rock TMDL severed as a guide, in addition to the
suggested outline, for the Lake Walcott SBA-TMDL.  Dr. Tom Miller also prepared an early
version of the Subbasin Assessment of which portions were incorporated into the final SBA-
TMDL.

A presentation was made to the WAG on September 22, 1999 with a solicitation of comments
from the group.  A presentation was also made to the Upper Snake Basin Advisory Group on
October 6, 1999.  Comments were incorporated into Preliminary Draft No. 1 on October 11,
1999.  A Preliminary Draft was prepared for internal IDEQ-Twin Falls Regional Office
beginning October 11, 1999.  Those involved included: Darren Brandt, Dr. Balthasar Buhidar,
Rob Sharpnack and Mike Etcheverry.  From comments received with additional extensive
research, a Public Review Draft was prepared and a 30-day public review began on November 1,
1999.  The Lake Walcott SBA-TMDL was distributed to interested parties.

The Subbasin Assessment was intended to be iterative during the TMDL development phase, so
that the assessment and the final TMDL would complement each other in content when final
submittal to USEPA-Boise/Seattle occurs on or before December 31, 1999.   



ii

TABLE OF CONTENTS

PREPARERS AND CONTRIBUTORS .......................................................................................... i
TABLE OF CONTENTS ................................................................................................................ ii
LIST OF TABLES .................................................................................................................... vi
LIST OF FIGURES ..................................................................................................................viii
ACRONYMS AND GLOSSARY ................................................................................................. ix
1.0 EXECUTIVE SUMMARY OF THE LAKE WALCOTT SUBBASIN

ASSESSMENT AND TMDL DEVELOPMENT ........................................................... 1
2.0 INTRODUCTION ............................................................................................................. 4

2.0.1 Identification System............................................................................................... 4
2.0.2 Compilation of Databases ....................................................................................... 4
2.0.3 Watershed Advisory Group Involvement................................................................ 7

2.1 Characterization of the Watershed ................................................................................. 9
2.1.1 Subbasin General Characteristics............................................................................ 9

2.1.1.1 Land use and ownership ............................................................................ 10
2.1.1.2 Population and recreation.......................................................................... 13

2.1.2 Ecoregion .............................................................................................................. 15
2.1.2.1 Topography ............................................................................................... 17
2.1.2.2 Potential natural vegetation....................................................................... 17
2.1.2.3 Climatology: precipitation, humidity, temperature ................................... 17
2.1.2.4 Soils and geology ...................................................................................... 18

2.1.3 Subbasin Hydrology .............................................................................................. 20
2.1.3.1 Snake River-Lake Walcott Reach ............................................................. 23
2.1.3.2 Reservoirs.................................................................................................. 23
2.1.3.3 Aquifers..................................................................................................... 24
2.1.3.4 Tributaries ................................................................................................ 28
2.1.3.5 Canals and drains ...................................................................................... 33

2.1.4 Biological Characteristics...................................................................................... 35
2.1.4.1 Fisheries .................................................................................................... 35
2.1.4.2 Macroinvertebrates.................................................................................... 40
2.1.4.3 Waterfowl.................................................................................................. 41
2.1.4.4 Endangered, threatened, and sensitive species .......................................... 41
2.1.4.5 Aquatic vegetation..................................................................................... 41

2.2 Water Quality Concerns and Status.............................................................................. 42
2.2.1 General Information on Point and Nonpoint Sources ........................................... 44
2.2.2 Water Quality Limited Stream Segments in Subbasin .......................................... 45

2.2.2.1 American Falls to Eagle Rock................................................................... 46
2.2.2.2 Eagle Rock to Massacre Rocks ................................................................. 46
2.2.2.3 Massacre Rocks to Lake Walcott .............................................................. 46
2.2.2.4 Minidoka Dam to Milner Dam.................................................................. 47
2.2.2.5 Rock Creek, East Fork, South Fork........................................................... 47
2.2.2.6 Marsh Creek .............................................................................................. 48



iii

2.2.2.7 Other tributaries......................................................................................... 48
2.2.3 Applicable Beneficial Uses and Water Quality

Standards ............................................................................................................... 49
2.2.3.1 Applicable designated and existing beneficial uses .................................. 52
2.2.3.2 Applicable water quality standards ........................................................... 52
2.2.3.3 Flow alteration........................................................................................... 54
2.2.3.4 Effects on threatened and endangered aquatic species.............................. 54
2.2.3.5 Fisheries concern on §303(D) listed waterbodies ..................................... 54
2.2.3.6 Recreational uses and its impacts.............................................................. 55

2.2.4 Analysis of Existing Water Quality Data .............................................................. 55
2.2.4.1 The Lake Walcott Reach of the Snake River ............................................ 59
2.2.4.2 Agricultural drains and fecal coliform bacteria......................................... 81
2.2.4.3 Pesticides: Massacre Rocks to Lake Walcott ............................................ 82
2.2.4.4 Oil and grease............................................................................................ 83
2.2.4.5 Rock Creek stream segments .................................................................... 85
2.2.4.6 Summary of existing water quality data.................................................... 90

2.2.5 Identification of data gaps ..................................................................................... 91
2.3 Pollution Source Inventory............................................................................................. 92

2.3.1 Identification of Point and Nonpoint Sources ....................................................... 93
2.3.1.1 American Falls to Eagle Rock................................................................... 93
2.3.1.2 Eagle Rock to Massacre Rocks ................................................................. 94
2.3.1.3 Massacre Rocks to Lake Walcott .............................................................. 94
2.3.1.4 Minidoka Dam to Milner Dam.................................................................. 98

2.3.1.4.1 Minidoka Dam to Burley/Heyburn Bridge................................. 98
2.3.1.4.2 Burley/Heyburn Bridge to Milner Dam...................................... 99

2.3.1.5 Rock Creek, East Fork, South Fork......................................................... 100
2.3.1.6 Marsh Creek ............................................................................................ 101
2.3.1.7 Other tributaries....................................................................................... 101

2.3.2 Characterization of Specific Pollutant Per Industry ............................................ 101
2.3.2.1 Hydroelectric impoundments for generation and agriculture.................. 101
2.3.2.2 Municipalities.......................................................................................... 102
2.3.2.3 Food processors....................................................................................... 102
2.3.2.4 Aquaculture ............................................................................................. 102
2.3.2.5 Nonpoint sources..................................................................................... 102

2.3.3 Groundwater Concerns........................................................................................ 104
2.4 Summary of Past/Present Pollution Control Efforts.................................................. 105

2.4.1 Nonpoint Source Pollution Control Efforts......................................................... 105
2.4.1.1 Water quality projects ............................................................................. 106
2.4.1.2 ∋ 401 Water quality certification process ................................................. 106
2.4.1.3 Idaho Department of Lands .................................................................... 107
2.4.1.4 Irrigation community pollution control projects ..................................... 108
2.4.1.5 ∋ 319 Projects ........................................................................................... 108
2.4.1.6 104(B) Projects........................................................................................ 108



iv

2.4.1.7 Ground water........................................................................................... 108
2.4.2 Point Source Pollution Control Efforts ............................................................... 109

2.4.2.1 Aquacultures general permit ................................................................... 109
2.4.2.2 Food processors NPDES permits ............................................................ 110
2.4.2.3 Municipalities NPDES permits ............................................................... 110
2.4.2.4 Mid-Snake phosphorus TMDL ............................................................... 111
2.4.2.5 The Portneuf, American Falls, and Blackfoot TMDLs ........................... 111

2.4.3 Monitoring in the Lake Walcott Reach ............................................................... 111
2.4.3.1 Soil Conservation District monitoring .................................................... 111
2.4.3.2 NPDES ambient water quality monitoring.............................................. 112
2.4.3.3 BURP monitoring.................................................................................... 112

2.4.4 No-Net Increase Policy on TMDLs..................................................................... 113
2.4.4.1 Nonpoint source provision of NNI policy............................................... 114
2.4.4.2 Point source (NPDES) provision of NNI policy ..................................... 114
2.4.4.3 General provision of NNI policy............................................................. 116

2.4.5 Pollution Prevention............................................................................................ 118
2.5 Public Participation....................................................................................................... 118

2.5.1 Upper Snake Basin Advisory Group ................................................................... 118
2.5.2 The Lake Walcott Watershed Advisory Group ................................................... 119
2.5.3 Public Notice ....................................................................................................... 119

3.1 Instream Water Quality Target(s) ............................................................................... 119
3.1.1 American Falls To Massacre Rocks.................................................................... 119

3.1.1.1 Sediment.................................................................................................. 120
3.1.2 Massacre Rocks To Lake Walcott....................................................................... 121

3.1.2.1 Sediment.................................................................................................. 121
3.1.2.2 Dissolved oxygen/organic enrichment .................................................... 121
3.1.2.3 Pesticides................................................................................................. 121

3.1.3 Minidoka Dam To Milner Dam .......................................................................... 122
3.1.3.1 Sediment.................................................................................................. 122
3.1.3.2 Oil and grease.......................................................................................... 122
3.1.3.3 Dissolved oxygen/organic enrichment .................................................... 123
3.1.3.4 Flow alteration......................................................................................... 123
3.1.3.5 Nutrients .................................................................................................. 123

3.1.4 Rock Creek.......................................................................................................... 123
3.1.4.1 Sediment.................................................................................................. 123

3.1.5 East Fork Rock Creek ......................................................................................... 124
3.1.5.1 Sediment.................................................................................................. 124

3.1.6 South Fork Rock Creek ....................................................................................... 124
3.1.6.1 Sediment.................................................................................................. 124

3.2 Estimate Of Existing Pollutant Waste Loads From Point Sources........................... 125
3.2.1 American Falls to Massacre Rocks ..................................................................... 125
3.2.2 Massacre Rocks to Lake Walcott ........................................................................ 125
3.2.3 Minidoka Dam to the Burley/Heyburn Bridge .................................................... 126



v

3.2.4 Burley/Heyburn Bridge to Milner Dam............................................................... 126
3.2.5 Rock Creek.......................................................................................................... 127
3.2.6 East Fork Rock Creek ......................................................................................... 127
3.2.7 South Fork Rock Creek ....................................................................................... 127

3.3 Estimate Of Existing Loads From Nonpoint Sources ................................................ 127
3.3.1 American Falls to Massacre Rocks ..................................................................... 128
3.3.2 Massacre Rocks to Lake Walcott ........................................................................ 128
3.3.3 Minidoka Dam to Milner Dam............................................................................ 128

3.3.3.1 Sediment.................................................................................................. 129
3.3.3.2 Oil and grease.......................................................................................... 129
3.3.3.3 Total phosphorus ..................................................................................... 130

3.3.4 Rock Creek.......................................................................................................... 131
3.3.5 East Fork Rock Creek ......................................................................................... 132
3.3.6 South Fork Rock Creek ....................................................................................... 132

3.4 Load Capacity And Margin Of Safety ........................................................................ 133
3.4.1 Sediment.............................................................................................................. 133
3.4.2 Oil and Grease..................................................................................................... 138
3.4.3 Total Phosphorus................................................................................................. 138

3.5 Loading Analysis Model and TMDL........................................................................... 138
3.5.1 Sediment.............................................................................................................. 139
3.5.2 Oil and Grease..................................................................................................... 139
3.5.3 Total Phosphorus................................................................................................. 140

3.6 Total Maximum Daily Loads ....................................................................................... 140
3.6.1 American Falls to Massacre Rocks TMDL......................................................... 140
3.6.2 Massacre Rocks to Lake Walcott TMDL............................................................ 141
3.6.3 Minidoka Dam to Milner Dam TMDL................................................................ 141
3.6.4 Rock Creek System TMDL................................................................................. 143

3.7 Reasonable Assurance And Implementation Schedule.............................................. 143
3.7.1 Point Sources....................................................................................................... 144
3.7.2 Nonpoint Sources ................................................................................................ 145
3.7.3 Trend Monitoring Plan Goal ............................................................................... 151
3.7.4 Legal Authorities that Defends Control and Management Actions .................... 153
3.7.5 Connectivity Effect.............................................................................................. 155
3.7.6 Feedback Loop and Adaptive Management ........................................................ 155

4.0 REFERENCES .............................................................................................................. 157
5.0 APPENDIX A. RIVER MILE INDEX ........................................................................ 166
6.0 APPENDIX B. SNAKE RIVER IDEQ DATA ........................................................... 168
7.0 APPENDIX C. TREND MONITORING PLAN (TO BE COMPLETED BY THE

LAKE WALCOTT WAG) ........................................................................................... 186
8.0 APPENDIX D PUBLIC COMMENT RESPONSES ................................................. 187
9.0 APPENDIX E SUBMISSON AND APPROVAL LETTERS ................................... 215
10.0 APPENDIX F AGRICULTURAL IMPLEMENTATION PLAN ........................... 233
11.0 APPENDIX G CITY OF BURLEY IMPLEMENTATION PLAN ......................... 268



vi

12.0 APPENDIX H CITY OF HEYBURN IMPLEMENTATION PLAN ...................... 305
13.0 APPENDIX I McCAIN FOODS IMPLEMENTATION PLAN .............................. 326
14.0 APPENDIX J SIMPLOT IMPLEMENTATION PLAN .......................................... 358



vii

LIST OF TABLES

Table 1.  Land Use in the Lake Walcott Subbasin ........................................................................ 10
Table 2.  Time Comparison of Some Fish Species Distribution Occurring in the Lake Walcott
Reaches of the Snake River........................................................................................................... 35
Table 3.  BURP/WBAG 1996 Assessments, Lake Walcott Subbasin Tributaries ....................... 40
Table 4.  Endangered Species in the Lake Walcott Subbasin ....................................................... 41
Table 5.  1996 ∋ 303(D) Listed Waterbodies in the Lake Walcott Subbasin ................................. 44
Table 6.  1992 ∋ 305(B) Report: Pollutants and Sources ............................................................... 45
Table 7.  Time Period of Dissolved Oxygen Standards below American Falls Dam ................... 49
Table 8.  State of Idaho Recognized Beneficial Uses ................................................................... 51
Table 9.  Designated Beneficial Uses of the Lake Walcott Subbasin ........................................... 52
Table 10.  TSS and TP Source Inventory for the Snake River, Lake Walcott Subbasin............... 62
Table 11.  University of Idaho [IWRRI] Water Quality Data, Lake Walcott Subbasin................ 64
Table 12.  Statistical Relations of Water Quality Parameters of the Snake River below American
Falls Dam .......................................................................................................................................64
Table 13.  Statistical Relations of Water Quality Parameters of the Snake River below Massacre
Rocks ............................................................................................................................................ 65
Table 14.  Statistical Relations of Water Quality Parameters of the Snake River below Minidoka
Dam ............................................................................................................................................... 65
Table 15.  Statistical Relations of Water Quality Parameters of the Snake River below the
Burley/Heyburn Bridge ................................................................................................................. 66
Table 16.  General Characteristics of Water Quality Parameters in the Lake Walcott Subbasin.. 66
Table 17.  Temperature Exceedances in the Lower Segment of Milner Pool ............................... 72
Table 18.  Outflow Routes from Milner Pool ............................................................................... 73
Table 19.  Fecal Coliform Exceedances in Each Segment of the Snake River ............................. 81
Table 20.  Estimated Oil and Grease Loads from Stormwater Runoff from the
Burley/Rupert/Heyburn Urban Area ............................................................................................. 84
Table 21.  Land Use Information from Burley City Planning and Zoning.................................... 85
Table 22.  IDEQ Sampling 1997-98, Rock Creek......................................................................... 88
Table 23.  NPDES Permitted Facilities-Burley/Heyburn to Milner Dam ..................................... 99
Table 24.  Land Uses in the Rock Creek Watersheds ................................................................. 100
Table 25.  Land Ownership Percentages and Categories in the Rock Creek Watersheds........... 100
Table 26.  Major Sources of Nonpoint Source Pollutant ............................................................ 103
Table 27.  Confined Feeding Types in the Lake Walcott Subbasin ............................................ 103
Table 28.  Pl-566 Projects in the Lake Walcott Subbasin ........................................................... 106
Table 29.  Underground and Leaking Underground Storage Tanks............................................ 109
Table 30.  Burp Monitoring Parameters...................................................................................... 112
Table 31.  Existing Point Source Pollutant Loads American Falls to Massacre Rocks .............. 125
Table 32.  Existing Point Source Pollutant Loads Minidoka Dam to Burley/Heyburn Bridge... 126
Table 33.  Existing Point Source Pollutant Loads Burley/Heyburn Bridge to Milner Dam ....... 126
Table 34.  Existing Point Source Pollutant Loads Rock Creek: from East Fork/South Fork



viii

Confluence to Snake River.......................................................................................................... 127
Table 35.  Existing Nonpoint Source Sediment Load in the American Falls to Massacre Rocks
Segment....................................................................................................................................... 128
Table 36.  Existing Nonpoint Source Sediment Load in the Massacre Rocks to Lake Walcott
Segment....................................................................................................................................... 128
Table 37.  Existing Nonpoint Source Sediment Load in the Minidoka Dam to Milner Dam
Segment....................................................................................................................................... 129
Table 38.  Existing Nonpoint Source Oil and Grease Load in the Minidoka Dam to Milner Dam
Segment....................................................................................................................................... 129
Table 39.  Existing Background, Nonpoint Source, and Total Monthly Total Phosphorus Load in
the Minidoka Dam to Milner Dam Segment ............................................................................... 130
Table 40.  Existing Monthly Nonpoint Source Sediment Loads in the Three Rock Creek
Watersheds .................................................................................................................................. 131
Table 41.  Existing Monthly Nonpoint Source Sediment Loads in the Rock Creek Watershed. 131
Table 42.  Existing Monthly Nonpoint Source Sediment Loads in the East Fork Rock Creek
Watershed.................................................................................................................................... 132
Table 43.  Existing Monthly Nonpoint Source Sediment Loads in the South Fork Rock Creek
Watershed.................................................................................................................................... 132
Table 44.  Suggested TSS Concentration Guidelines, Effects and Protection Levels. ............... 134
Table 45.  Sediment Load Capacity, Background, Wasteload, Load Allocation and Unallocated
Load; American Falls to Massacre Rocks Segment .................................................................... 140
Table 46.  Sediment Load Capacity, Background, Wasteload, Load Allocation, and Unallocated
Load; Massacre Rocks to Lake Walcott Segment ....................................................................... 141
Table 47a.  Sediment. Load Capacities, Background, Wasteload Allocations, Load Allocations,
and Unallocated Loads; Minidoka Dam to Milner Dam Segment .............................................. 141
Table 47b.  Oil and Grease. Load Capacities, Background, Wasteload Allocations, Load
Allocations, and Unallocated Loads; Minidoka Dam to Milner Dam Segment.......................... 142
Table 47c.  Total Phosphorus. Load Capacities, Background, Wasteload Allocations, Load
Allocations, and Unallocated Loads; Minidoka Dam to Milner Dam Segment.......................... 142
Table 48.  Sediment Load Capacity, Wasteload Allocation, Load Allocation, And Unallocated
Load; Rock Creek Watersheds .................................................................................................... 143
Table 49.  Short-and Long-Term Goals for Point Sources and IDEQ-TFRO on a Pollutant    
Basis ......................................................................................................................................... 144
Table 50.  Short-and Long-Term Goals for Nonpoint Sources and IDEQ-TFRO on a Pollutant
Basis ............................................................................................................................................ 150
Table 51.  Recognized Land Management Agencies in the TMDL Process............................... 153



ix

List Of Figures

Figure 1.  Hydrologic Unit Code 17040209.................................................................................... 5
Figure 2.  Subwatersheds Of 17040209 .......................................................................................... 6
Figure 3a. Land Use Of 17040209 ............................................................................................... 11
Figure 3b. Land Ownership Of 17040209..................................................................................... 12
Figure 4.  Population Centers In 17040209................................................................................... 14
Figure 5.  Ecoregion Of 17040209................................................................................................ 16
Figure 6.  Average K-Factors ........................................................................................................ 21
Figure 7.  Dams Along The Lake Walcott Reach ......................................................................... 22
Figure 8.  Aquifers In 17040209 ................................................................................................... 26
Figure 9.  Reach Gains/Losses Between Massacre Rocks And Lake Walcott .............................. 27
Figure 10.  Historical Rock Creek Flow ....................................................................................... 29
Figure 11.  Other Tributaries In 17040209.................................................................................... 34
Figure 12. ∋ 303(d) Listed Waterbodies ......................................................................................... 43
Figure 13a.  DEQ and IWRRI Sampling Locations ...................................................................... 57
Figure 13b.  Gianotto Sampling Locations ................................................................................... 58
Figure 14.  American Falls To Massacre Rocks Temperature ...................................................... 68
Figure 15.  Massacre Rocks To Lake Walcott Temperature ......................................................... 69
Figure 16.  Minidoka Dam To Burley/Heyburn Bridge Temperature........................................... 70
Figure 17.  Burley/Heyburn Bridge To Milner Dam Temperature................................................ 71
Figure 18.  American Falls To Massacre Rocks Dissolve Oxygen ............................................... 74
Figure 19.  American Falls To Massacre Rocks 24 Hour Dissolved Oxygen............................... 75
Figure 20.  Massacre Rocks To Lake Walcott Dissolved Oxygen................................................ 76
Figure 21.  Minidoka To Milner Dam Dissolved Oxygen ............................................................ 77
Figure 22.  Minidoka To Milner Dam 24-Hour Dissolved Oxygen.............................................. 78
Figure 23.  Minidoka Gage To Neeley Gage Flow Relationship .................................................. 79
Figure 24.  Milner Dam Gage To Minidoka Gage Flow Relationship.......................................... 80
Figure 25a.  Land Use Corridor Massacre Rocks To Lake Walcott.............................................. 96
Figure 25b.  Land Ownership Corridor Massacre Rocks To Lake Walcott .................................. 97
Figure 26.  American Falls To Massacre Rocks Design Flows .................................................. 135
Figure 27.  Massacre Rocks To Lake Walcott Design Flows ..................................................... 136
Figure 28.  Minidoka Dam To Milner Dam Design Flows ......................................................... 137



x

ACRONYMS AND GLOSSARY

The acronyms and glossary used in this document are summarized in the following list.  The list is only inclusive for
those terms used in this Subbasin Assessment.

TERM DEFINITION

Acute toxicity The ability of a substance to cause poisonous effects resulting in severe biological harm or
death soon after a single exposure or dose.

ArcViewϑ ArcView is a computer Windows based program made by Environmental Systems Research
Institute, Inc. (ESRI) for the creation of GIS-type maps.

Biopolitics The integral relationship between the human institution of politics and the natural elements
of the environment, such that no matter how scientific of technically correct certain
processes or guidelines may seem, they are without foundation until accepted and
established through the existing political system.

BSU Boise State University (Boise, Idaho)
CPUE Catch Per Unit Effort

BURP Beneficial Use Reconnaissance Project of IDEQ.

Ephemeral stream
A stream which functions as a drainage channel that is normally dry but carries water in
response to storms or annual snowmelt.  There is no Idaho Administrative Procedures Act
(IDAPA) definition.  The United States Bureau of Land Management (USBLM) describes
ephemeral streams as streams that flow for brief periods of time.  Many ephemeral streams
do not appear on USGS maps as solid blue lines.

Epiphyte Plants living on another plant or partly within the plant, but not as a parasite, deriving
nutrients from the air, water, or debris accumulating around it.

GIS™ Geographic Information System (by ArcView)

HUC Hydrologic Unit Code (USGS designation)

HUC 17040209 Lake Walcott Subbasin

HUC 17040212 Upper Snake Rock Subbasin

HUC 4th Field Subbasin hydrologic unit

HUC 5th Field Watershed hydrologic unit (a sub component of 4th Field HUCs)

IDA Idaho Department of Agriculture

IDL Idaho Department of Lands

IDEQ Idaho Division of Environmental Quality

IDFG Idaho Department of Fish and Game
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TERM DEFINITION

ISCC Idaho Soil Conservation Commission

ISU Idaho State University (Pocatello, Idaho)

IDWR Idaho Department of Water Resources

Intermittent stream

IDAPA §16.01.02.003.50 defines intermittent stream(s) as “a stream that has a period of
zero flow for at least one week during most years.  Where flow records are available, a
stream with a 7Q2 hydrologically based design flow of less than one-tenth (0.1) cfs is
considered intermittent.  Streams with perennial pools, which create significant aquatic life
uses, are not intermittent.”  USBLM describes intermittent streams as streams that have
periodic interruptions in a normal pattern or process.  United States Department of
Agriculture Forest Service (USDA FS) describes intermittent streams as streams in contact
with the ground water table that flow only certain times of the year, such as when the ground
water table is high or when it receives water from springs or from some surface source such
as melting snow in mountainous areas.  It ceases to flow above the streambed when losses
from evaporation or seepage exceed the available stream flow (USDA FS 1997d).

IWRRI Idaho Water Resources Research Institute (University of Idaho)

LA Load allocations for nonpoint source industries

LC Load Capacity : TMDL = Assimilative Capacity – ( WLA + LA + MOS)

Man-made water
body

IDAPA §16.01.02.003.57 defines man-made waterways as “canals, flumes, ditches, and
similar features, constructed for the purpose of water conveyance.”  In Upper Snake Rock
there are many natural stream drainage channels which have been converted into man-made
waterways.

Mid-Snake TAC Middle Snake River Technical Advisory Committee

Mid-Snake WAG Middle Snake River Watershed Advisory Group

MOS Margin of safety in a TMDL

Nonpoint source
Any unconfined and diffuse source of contamination, such as stormwater or snowmelt
runoff, or atmospheric pollution.  Legally, a nonpoint source of water pollution is any source
of water pollution that does not meet the definition of “point source” in §502(14) of the
Clean Water Act. (USEPA 1997k [p. xii])

NRCS Natural Resources Conservation Service

Perennial stream
A stream which flows year-round in most years.  There is no IDAPA definition.  USBLM
describes perennial streams as streams which have uninterrupted flow from year to year. 
USDA FS describes perennial streams as streams that flow continuously throughout the year
(permanently) (USDA FS 1997d).

Point source
Any discernable, confined or discrete conveyance (pipe, ditch, channel, tunnel, conduit,
well, discrete fissure, container, rolling stock, concentrated animal feeding operation
(CAFO), or vessel or other floating craft from which pollutants are or may be discharged.
 (USEPA 1997k)
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TERM DEFINITION

QA/QC Quality Assurance/Quality Control

SBA Subbasin Assessment

SCC Soil Conservation Commission (the equivalent of ISCC)

SCD Soil Conservation District

TFRO Twin Falls Regional Office

TMDL
Total maximum daily load.  The standard formula for a TMDL is TMDL= Loading
Capacity= Assimilative Capacity= Point Source Wasteloads+ Nonpoint Source Loads+
Margin of Safety.

UI or U of I University of Idaho (Moscow, Idaho)

Upper Snake BAG Upper Snake Basin Advisory Group

USBLM United States Bureau of Land Management

USBOR United States Bureau of Reclamation

USDA/ARS United States Department of Agriculture/Agriculture Research Service

USEPA United States Environmental Protection Agency

USDAFS United States Department of Agriculture Forest Service

USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

WLA Wasteload allocations for point source facilities.



           Lake Walcott Subbasin Assessment and TMDL1

1.0  EXECUTIVE SUMMARY OF THE LAKE WALOCOTT SUBBASIN ASSESSMENT
AND TMDL DEVELOPMENT

The Lake Walcott Subbasin Assessment and Total Maximum Daily Load (SBA-TMDL) for
surface waters of the Hydrological Unit Code (HUC) 17040209 describes eight waterbodies that
are listed on the 1996 and 1998 §303(d) lists prepared by the State of Idaho.  These water bodies
are considered water quality limited and may not meet their beneficial uses as defined by the
State of Idaho water quality standards.  The SBA provides information pertaining to existing and
designated beneficial uses.  The information in the SBA includes those pollutants and the sources
of pollutants that are affecting these beneficial uses.  The information was obtained from a
variety of sources including monitoring efforts of Idaho Division of Environmental Quality
(IDEQ) and other agencies and individuals.  The public has also been involved in the
development of the SBA-TMDL through a variety of venues.  Most notably, the Lake Walcott
Watershed Advisory Group and the Upper Snake Basin Advisory group have provided comment
and advice throughout the development of the SBA-TMDL.

The Lake Walcott Subbasin general physical and biological characteristics have a strong
influence on the water quality of the Subbasin.  Additionally the scattered population centers and
land uses of the Subbasin exert a significant influence on the water quality of the basin.  Land use
in the Subbasin is predominantly rangeland and agricultural lands used for nonirrigated
agriculture.  Limited irrigated agriculture also exists in the Subbasin where water is either
pumped from the ground or diverted from the Snake River at American Falls Dam, Minidoka
Dam, or Milner Dam. The major population center of the basin is the Burley/Heyburn area. 
Other small towns are scattered throughout the Subbasin.  These are usually located near a water
source such as the town of Rockland.

The Subbasin contains three different water sources: the Snake River; surface tributaries; and the
Snake River Plain Aquifer.  These sources affect water quality to varying degrees.  The Snake
River itself affects water quality most significantly as the amount of water entering the Subbasin
from the American Falls Reservoir can be several orders of magnitude greater than either the
surface tributaries or the ground water interchange.  Surface tributaries can influence the water
quality of the Snake River; however, usually this influence is only seen during low flow periods
in the Snake River.  The major aquifer may exert its most influence in the Upper Snake Rock
Subbasin downstream of the Lake Walcott Subbasin.  Although some limited interaction with the
Snake River in the Lake Walcott Subbasin does occur.

The Subbasin land form, vegetation, topography and precipitation can be defined by three
ecoregions.  The predominant ecoregion of the Subbasin is the Snake River Basin High Desert. 
The Snake River Basin High desert ecoregion is predominantly sage-steppe grasslands.  Most of
the surface streams are now intermittent in nature due to irrigation withdrawals, loss of bank
storage, channel modification, and evaporation.  As a result, limited riparian habitat exists within
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the Subbasin.  Those streams that remain perennial usually form from spring sources in the
southern mountains of the Subbasin.  Along these stream courses some riparian habitats persist. 
The largest remaining perennial stream in the Subbasin, aside from the Snake River, is Rock
Creek and its two tributary streams the East Fork and South Fork.

Sediment is the most common listed pollutant in the Subbasin.  Sediment was a listed pollutant
on all 1996 §303(d) listed waterbodies within the Subbasin.  Other listed pollutants include
nutrients, low dissolved oxygen, pesticides, oil and grease, flow and unknown. The SBA portion
of the SBA-TMDL determines the current amount of a particular pollutant in the Snake River
and the Rock Creek watersheds.  The SBA also determines what impact to the beneficial uses
that each pollutant may have.  

In general the impacts to the beneficial uses were determined by assessing the past biological
communities and comparing them with the present community.  In the Lake Walcott Subbasin, a
general trend of improving fisheries can be seen in almost all segments of the Snake River.  This
is most notable over the past two decades especially in the Milner Pool.  The three dams have
both positive and negative effect of the salmonid populations in the Snake River.  The dams
remove much of the suspended sediment load entering the river, however may limit the recovery
of the trout populations.  These populations historically used the tributaries as spawning grounds.
 With the construction of the dams many populations were cut off from these spawning grounds.
 Additionally, the tributaries have been altered to such an extent for or due to, agriculture that
few are accessible to the salmonid fishes of the river at this time.  Little improvement in
Salmonid fisheries, however, can be seen in the Rock Creek watersheds.  Beneficial Use
Reconnaissance Project (BURP) sites located in these three watersheds indicates that coldwater
biota and salmonid spawning beneficial uses are not being supported.

In general, the water quality of the Snake River is very good.  The reservoirs, created by the dams
located on the Lake Walcott segment of the Snake River, act as large settling basins.  As a result,
concentrations of suspended materials (as suspended solids and sediment) are very low
throughout the Snake River.  Additionally, the three dams effectively remove the bedload portion
of sediment from the Snake River.  In all cases, average concentrations of total suspended
sediment (TSS) are below 25 mg/L in the Snake River.  This concentration has been determined
by the National Academy of Science and National Academy of Engineers (NAS/NAE) to provide
for high levels of protection for aquatic communities.  The suspended sediment concentrations in
the Rock Creek watersheds, however, are much higher than that of the Snake River.  In the Rock
Creek watersheds TSS concentrations range from 6 mg/L to 150 mg/L, well above the NAS/NAE
suggested limits for even moderate protection of aquatic communities.  As a result, the TMDL
for the Rock Creek Watersheds will require an 88% reduction in TSS load.  The single point
source in these watersheds, the City of Rockland, is not a significant contributor of TSS therefore
no reductions in TSS will be required of this source.

Nutrients are a listed pollutant in the Milner Pool segment of the Lake Walcott Subbasin.  In this
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reach it was determined that total phosphorus (TP) can be a limiting nutrient, and that all
nutrients may be in excess.  As a result, a reduction in TP would provide the greatest reduction in
nuisance aquatic vegetation.  Background TP concentrations at the tailraces of the Minidoka
Dam were near 0.060 mg/L; concentrations near the Milner Dam averaged 0.109 mg/L.  Both
point and nonpoint sources contribute to this increase in TP concentration through Milner Pool. 
The United States Environmental Protection Agency (USEPA) has set guidelines for TP
concentrations in free-flowing rivers.  The Milner Pool, however, is a run-of-the-river reservoir
and may not fit into the free-flowing guideline.  As a result the Mid-Snake TMDL and the
USEPA guidelines were used to develop a 0.080 mg/L TP concentration target for the Milner
Pool that better reflects the operational nature of the pool.  A 37% reduction in TP will be
required for point sources, nonpoint sources within Milner Pool area, and nonpoint sources above
Minidoka Dam in order to meet this target.  The reductions in those sources above Minidoka
Dam will be achieved through TMDLs written and implemented in Subbasins upstream of the
Lake Walcott Subbasin.  The TMDL proposes to phase the Milner Pool reductions in over time. 
In the first five years the sources will be required to reduce TP concentrations by 20%.  In the
following five years monitoring data collected during the first phase will be reassessed and if
needed, the final 17% reduction will be required.  At that time an assessment of the reductions in
TP achieved through upstream TMDLs will also be made.

The other listed pollutants in the Subbasin, in general, were well below any standard or guideline
established for the protection of beneficial uses.  From information gathered for the SBA it was
determined that low dissolved oxygen, pesticides, sediment, and oil and grease were not a
problem in the Snake River segments where these pollutants were listed.  Operational guidelines,
targets and limits were established in the TMDL for sediment and oil and grease.  These limits
would protect the current level of water quality and beneficial use support and provide protection
for these uses in the future.     

Flow issues were not discussed in the SBA-TMDL due to current IDEQ policy.  It is IDEQ
policy that flow is not a “TMDLable” pollutant and that flow is not the purview of IDEQ.  As a
result, a TMDL will not be completed on segments listed with flow as a pollutant.

Temperature, under the current standards may be a minor problem in some segments of the Lake
Walcott Subbasin.  At this time, bioassessment data and concurrent temperature information
indicates that current water quality standards may be in error.  IDEQ has begun a temperature
study to reevaluate current temperature standards.  Following the conclusion of the temperature
study, temperature exceedances in the Lake Walcott Subbasin will be reassessed and if needed a
temperature TMDL will be completed.
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2.0.  INTRODUCTION

The Lake Walcott Subbasin Assessment and TMDL describe those waterbodies HUC 17040209
listed on the 1996 ∋ 303(d) list of the Clean Water Act.  In this HUC, six waterbodies were listed
in 1996.  Three are segments of the Snake River, one is a run-of-the-river reservoir on the Snake
River, and the fifth is a tributary to the Snake River.  The final listed segment is a small tributary
to Rock Creek (the listed tributary to the Snake River).  Additionally, the SBA-TMDL describes
two water bodies added to the 1996 ∋ 303(d) list during the 1998 listing cycle, including the
South Fork of Rock Creek and Marsh Creek.

2.0.1.  Identification System

Throughout this SBA-TMDL the watershed delineation and numbering system (HUCs)
developed by the United States Geological Survey (USGS) will be used.  This system provides a
standard method for describing subbasins and the watersheds within a particular subbasin.  The
Lake Walcott Subbasin corresponds with the fourth field HUC of 17040209.  Within this
subbasin, twelve watersheds have been delineated as fifth field Hydrological Units.  Further
resolution of subwatersheds (sixth field HUCs) is possible within the HUC system but will not be
used in this SBA-TMDL.  Figure 1 shows HUC 17040209 in relationship with other surrounding
HUCs.  Figure 2 shows the twelve watersheds found within the subbasin.

2.0.2.  Compilation of Databases

The development of the SBA-TMDL required a substantial amount of data collection from
sources other than Idaho Division of Environmental Quality-Twin Falls Regional Office (IDEQ-
TFRO).  These sources, besides IDEQ-TFRO ambient water quality monitoring, included USGS,
U.S. Bureau of Reclamation (USBOR), U.S. Fish and Wildlife Service (USFWS), USEPA, U.S.
Department of Agriculture/Agricultural Research Service (USDA/ARS), Natural Resources
Conservation Service (NRCS), Idaho Department of Fish and Game (IDFG), Idaho Department
of Lands (IDL), Idaho Department of Water Resources (IDWR), Soil Conservation Commission
(SCC), several Soil Conservation Districts (SCD), and the University of Idaho/ Idaho Water
Resources Research Institute (UI/IWRRI).
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HUC 17040209

HUC 17040212

HUC 17040211

HUC 17040210

HUC 17040206

Figure 1.  The Lake Walcott Subbasin, showing the surrounding Subbasins, the Snake
River and reservoirs, and the Idaho state line.
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Figure 2.  Watersheds located within the Lake Walcott Subbasin.
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The compilation and review of data from these sources was focused primarily on assessing
pollutant loads within the Snake River and from various sources that confluence with the river. 
It is expected that where current technology-based controls are inadequate to achieve water
quality standards, the implementation of a TMDL will provide more stringent water quality-
based controls.  Where water quality standards are being met, or violations of narrative water
quality standards are not clear cut, an antidegradation TMDL and the subsequent water quality-
based controls will provide for future protection of designated and existing beneficial uses.  A
TMDL of this nature will protect current levels of a supported beneficial use.  It will also prevent
future degradation of the water quality so that beneficial uses will be maintained or improved. 
The Lake Walcott TMDL will be structured on wasteload allocations (WLA=s) for point sources,
load allocations (LAs) for nonpoint sources, and a margin of safety (MOS): where TMDL =
WLA + LA + MOS.  The MOS will account for scientific uncertainty in the TMDL due to
insufficient or poor quality data, lack of understanding in receiving waters assimilative capacity,
and the lack of understanding on the effects of pollutant loading rates on the load capacity of
receiving waters. The margin of safety, most often, will be implicit due to a conservative
approach taken in determination of load capacity, point and nonpoint source loads, and
conservation of pollutants in mass balance modeling.

2.0.3  Watershed Advisory Group Involvement

As envisaged in Idaho’s 39-3601 et seq. legislation and the TMDL process, using the Upper
Snake Basin Advisory Group (BAG) and Lake Walcott Watershed Advisory Group (WAG) have
encouraged public participation for the Lake Walcott Subbasin Assessment and TMDL. 
Additionally, subdivisions of state government such as Soil Conservation Districts and some
private civic groups have also participated.

Upper Snake Basin Advisory Group
This group provides guidance and advice to the Lake Walcott WAG and to IDEQ in the final
development of SBAs and TMDLs.  Part of this assistance consists of review of the document
after formal presentation, to provide comments and assessment.  The Subbasin Assessment and
TMDL was presented to this group on October 6, 1999.

Lake Walcott Watershed Advisory Group
Following public announcements, this group organized in early 1997 and was formally
recognized by the Upper Snake BAG that June. They meet bimonthly with a program of
educational presentations concerning water quality issues in the sub-basin.  The first elected
Chair was Randy Bingham, followed by Rod Smith in early 1998.  The current elected chair is
Earl Christensen elected in January 1999.  Findings from the draft Lake Walcott SBA and TMDL
were presented to this WAG on September 22, 1999.  The draft Subbasin Assessment and TMDL
will be presented to this group with comments solicited.

Middle Snake River Watershed Advisory Group
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This group (and its scientific arm, the Middle Snake River Technical Advisory Committee) deals
with the sub-basin downstream of the Lake Walcott reach, and as the immediately receiving
catchment, has expressed interest in the progress of the Lake Walcott SBA. Additionally, some
of the early nutrient reductions for NPDES permitted dischargers were formulated by the
adoption of the Mid-Snake Watershed Management Plan.  These nutrient reduction agreements
were developed by the Mid-Snake WAG, before the formation of the Lake Walcott WAG.

Soil and Water Conservation Districts (SCD); Local conservation districts began organizing in
Idaho in 1940, and are legal subdivisions of State government whose volunteer district
supervisors are locally elected. The district supervisors have encouraged participation from their
constituents in the Lake Walcott WAG.  The four districts within the area of the SBA include:

East Cassia SCD (Burley); Organized in 1956, some first types of conservation measures
undertaken by this organization were windbreak plantings, range improvements, and grass seed
plantings. Later, terracing of eroding farmland and gravity sprinkler installations followed.  The
District receives operating funds from Cassia County and the state of Idaho, and supplements
these funds by renting equipment and selling trees for windbreaks (Idaho Association of Soil
Conservation Districts1998).

West Cassia SCD (Burley); This area organized in 1958. Their present priorities are improved
water management in irrigated land and installing terraces on non-irrigated cropland. Presently
they are working to complete a study in the Oakley Fan area to decide how best to augment
underground aquifers, and are cooperating with local power companies to increase the efficiency
of irrigation pumps.  Their programs are also funded by Cassia County and the state of Idaho, and
are supplemented by conducting snow surveys for the Natural Resources Conservation Service
(NRCS); renting equipment, and holding auctions (Idaho Association of Soil Conservation
Districts 1998).

Minidoka SCD (Rupert); Organized in 1955, the group spent its first five years helping farmers
level land, build irrigation structures, and develop proper crop rotations. More recently it has
helped farmers convert to sprinkler irrigation and promotes other conservation practices (Idaho
Association of Soil Conservation Districts, 1998).

Power SCD (American Falls); The earliest of the subbasin=s SCD=s, it was organized in 1948. 
Initially, it focused on contour and contour strip farming, conservation education programs and
providing equipment for such measures.  The Rock Creek Small Watershed Project (Public Law
566) eventually installed 40 miles of level farm terraces (Idaho Association of Soil Conservation
Districts 1998).

State of Idaho
The State has supported individual studies occasionally in the past aimed at addressing discharge
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of pollutants and remedying problems (Idaho Water Resource Board 1973).

Middle Snake River Recreation Work Group (Twin Falls)
The mission of this association is to “... foster recreational uses of our abundant cultural and
natural resources in such a way that will ensure long term conservation ... and quality of life.”
Their area of interest is the Middle Snake River Corridor (from American Falls to King Hill).

2.1  Characterization of the Watershed

The characterization of the Lake Walcott Subbasin will be based on its physical and biological
features and how they interplay with the ecoregional and hydrological traits.  The Lake Walcott
Subbasin is complex in its ecoregional and hydrological traits principally due to its highly
developed and modified hydrological characteristics, highly variable biological communities, and
a rich and diverse human population that live, use, and recreate upon its waters.  Part of that
complexity is the issue of nonpoint source pollution within the waterbodies, which is affected by
soil characteristics, climate, vegetation, topography, and human activities.  This complexity is
described and discussed in the following subsections relative to pollutants and their sources.

2.1.1  Subbasin General Characteristics

As defined by the fourth field HUC system, the Lake Walcott Subbasin is about 3,670 mi2 
(USEPA 1998) in South Central Idaho and encompasses three widely varying water sources:

1. The major water source is the Snake River as it is sequentially released from the
impoundments of American Falls Dam, Minidoka Dam, and Milner Dam, with mean
annual discharges (post-dam construction) of 7,300, 6,300, and 2,700 cubic feet per
second (cfs), respectively. The downstream decreases are the result of withdrawals for
irrigation.

2. Tributaries, in general, are the second source.  Although Rock Creek is currently the only
remaining major tributary to the Snake along this 75-mile-long reach. Rock Creek has a
mean annual flow of approximately 34 cfs.  The sub-area of the Rock Creek drainage is
320 mi2  (USGS 1990) and represents 8.7% of the Subbasin.

3. The Snake River Plain aquifer is the third source.  The aquifer flows beneath the majority
of the surface area of the Subbasin north of the Snake River.  At its southern fringe the
aquifer has relatively minor contact with the Snake River in the Lake Walcott reach, and
nearly all of its flow emerges downstream in HUC 17040212.  Discharge from the aquifer
occurs in the Thousand Springs reach of the Middle Snake River with a total discharge of
5,800 cfs. Other smaller aquifers provide localized influence.

Due to the hydrologic modification, flow in this reach of the Snake River is almost completely
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controlled by dam releases.  Additionally, the volume of the river is so large (nearly 200 times
greater on average) in comparison with that of its major tributary, Rock Creek, that the latter can
only exert significant influence during low flow periods in the Snake River. Other surface flows
into the Snake River in this reach are even smaller.  Furthermore, the arid area in the north of the
watershed, overlying the large Snake River Plain aquifer, contributes very little surface flow to
the Snake River in this subbasin.  The cumulative impacts of the aquifer in the Lake Walcott
Subbasin are minor when compared to the dilution effects of the aquifer discharge in the Middle
Snake River of the Upper Snake Rock Subbasin.

For this reason, the application of the Clean Water Act (CWA) used for determining water
quality in the Lake Walcott Watershed is a matter of assessing the condition of the Snake River
under differing hydrological regimes, and then assessing Rock Creek.  The condition of the
Snake River Plain aquifer, relative to the CWA is being assessed with at its outlet to the Snake
River, in the Upper Snake Rock Subbasin (HUC 17040212), where the bulk of its discharge
occurs.

2.1.1.1   Land Use and Ownership

As seen in Figures 3a and 3b, and Table 1, more than two-thirds of the sub-basin are barren
basalt flows and rangeland.  Nearly all the remaining is irrigated or dryland agriculture. A very
small portion is forested, and urban areas are minimal. 

Table 1.  LAND USE IN THE LAKE WALCOTT SUBBASIN (EPA 1998)

Land Use Type % of total area

Range 54

Agricultural 25

Desert 16

Forest 4

Urban 1
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Figure 3a. Land use of the Lake Walcott Subbasin
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Figure 3b.  Land Ownership of the Lake Walcott Subbasin
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Figure 4.  Population Centers and County Boundaries in the Lake Walcott Subbasin
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Figure 5.  The Three Ecoregions of the Lake Walcott Subbasin
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Figure 6.  Average Weighted K-Factors
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 Figure 7.  Locations of the Major Hydroelectric Dams and Gauging Stations in the Lake 
Walcott Subbasin









0 30 Miles

N

EW

S

Aquifers
Goose  Creek - Golden Valley
Marsh Valley
Raft R ive r Valley
Rockland Valley
Snake River Plain

General Direction  of G
roundwater Flow

Pr
ep

ar
ed

 b
y 

R
ob

 S
ha

rp
na

ck
 - 

O
ct

ob
er

 1
99

9

 26           Lake Walcott Subbasin Assessment and TMDL

Figure 8.  Major Aquifers of the Lake Walcott Subbasin
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Figure 9.  Reach gains and losses in the Massacre Rocks to Lake Walcott Segment,
showing surface inputs total reach gain/loss, and ground water gain/loss by month.
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2.1.3.4  Tributaries

Rock Creek is the largest intact tributary to the Snake River in the Lake Walcott Subbasin
(Figure 10.) with a catchment of 320 mi2.  USGS records of gage #13077650 from 1978-80 and
1985-90 show a mean annual flow of 33.5 cfs at its confluence with the Snake River for those
years (USGS 1990).

Williams and Young (1982) observed:

Collection of streamflow data in Rockland Basin began in 1955 with establishment of the gauging
station Rock Creek near Rockland (#13077500).  Since 1955, various gages were operated
intermittently to record daily flows. From 1955-1960, a gauging station was operated on the East Fork
Rock Creek near Rockland (#13077600). From 1960-1964, the station was relocated about 2 miles
upstream. The station was discontinued in 1964.

The pre-1967 discharges in the Rockland area were published by Decker et al. (1970).  Williams
and Young (1982) reactivated the upper East Fork gage for their study, collected the first
continuous discharge at the mouth of Rock Creek near American Falls (#13077650), and took
monthly measurements at miscellaneous sites and during high flows in 1978-80. Their report is
the most detailed account of the hydrologic character of the Rock Creek watersheds.

La Point (1979) conducted water quality and biological sampling just prior and during the same
period.  In 1997-98, IDEQ personnel sampled the major waterbodies and IDEQ
BURP/Waterbody Assessment Guidance (WBAG) assessments have occurred since 1993.













 Walcott Subbasin Assessment and TMDL34       Lake

Pioneer Mountains

Sublett Mountains

Deep 
Creek

Mountains

Snake River

0 40 Miles

N

EW

S

4th Field HUC 17040209

Lake Walco tt

Streams and Canals

Snake River

Legend

Figure 11.  Tributaries and Canal Ways in the Lake Walcott Subbasin, Showing
Locations of Three Mountain Ranges and the Snake River
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Figure 13a.  IDEQ and IWRRI Sampling Locations in the Lake Walcott Subbasin,
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Figure 13b.  Sampling Locations of D.F. Gianotto (1995) Along the Snake River and
Reservoirs in the Lake Walcott Subbasin.
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Figure 14.  Instantaneous Temperature (°C) in the American Falls to Massacre Rocks
Segment
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Figure 15.  Instantaneous Temperature (°C) in the Massacre Rocks to Lake Walcott
Segment
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Figure 16.  Instantaneous Temperature (°C) in the Minidoka Dam to Burley/Heyburn
Bridge Area of the Milner Pool Segment
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Figure 17.  Instantaneous temperature (°C) taken in the Burley/Heyburn bridge to Milner 
Pool area of the Milner Pool Segment
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Figure 18.  Dissolved Oxygen (mg/L) in the American Falls to Massacre Rocks Segment
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Figure 19.  Dissolved Oxygen (mg/L) in the Massacre Rocks to Lake Walcott Segment
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Figure 20.  Dissolved Oxygen (mg/L) in the Minidoka Dam to Burley/Heyburn Bridge
Area of the Milner Pool Segment
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Figure 21.  Dissolved Oxygen (mg/L) in the Burley/Heyburn Bridge to Milner Dam Area
of the Milner Pool Segment
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Figure 22.  Dissolved Oxygen Levels Measured at Various Times of the Day in the Milner Pool. 
Note these samples were not taken on a single day or in a single year
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Figure 23.  Flow Relationship Between Discharge at American Falls Dam and Minidoka
Dam (Discharge measurements include water taken out in the various canals, and lift
stations.)
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Figure 24.  Flow Relationship Between Discharge at Minidoka Dam and Milner Dam
(Discharge measurements include water taken out in the various canals, and lift stations.)
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Figure 25a.  Land Use Corridor for the Massacre Rocks to Lake Walcott Segment,
showing the watersheds (5th field HUCs) and land use practices in the two-mile wide
corridor.
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Figure 25b.  Land Ownership Corridor for the Massacre Rocks to Lake Walcott Segment, 
showing the watersheds (5th field HUCs) and major landowners in the two-mile wide 
corridor.













































































 Walcott Subbasin Assessment and TMDL135    Lake

Figure 26.  Design Flow Hydrographs from the American Falls Dam to Massacre Rocks
Segment, showing 1983-high flow, average of period of record, and 1941-low flow.
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Figure 27.  Design Flow Hydrographs from the Massacre Rocks to Lake Walcott
Segment, showing 1983-high flow, average of period of record, and 1941-low flow.
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Figure 28.  Design Flow Hydrographs from the Minidoka Dam to Milner Dam Segment,
showing 1983-high flow, average of period of record, and 1941-low flow.
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5.0 APPENDIX A. RIVER MILE INDEX

River Mile

714.0 American Falls Dam
713.9 Union Pacific Rail Road Bridge
713.8 Overhead Transmission Line, Idaho Power Company
713.5 Neeley Gauging Station
713.4 State Fish Hatchery
711.2 Warm Creek
709.0 Eagle Rock Dam Site
706.0 Beaver Island
705.8 Goat Island
701.5 Rock Creek
698.4 Little Warm Creek
697.3 Fall Creek
693.4 Tule Island
688.7 Raft River
680.4 Bird Island
674.5 Minidoka Dam
673.7 Overhead Transmission Line, Bonneville Power Administration
673.5 Minidoka Gauging Station
669.7 Jackson Bridge
667.2 U.S. Highway Bridge
663.9 State Highway 25 Bridge
663.0 Interstate 80 Bridge
659.3 Marsh Creek
658.2 Spring Creek
658.2 Parees Island
657.8 Duck Creek
656.0 Overhead Transmission Line, Bonneville Power Administration
654.3 Crow Island
654.0 Goat Island
653.8 Goose/Snipe Creek
653.7 Burley/Heyburn (Highway 30) Bridge
653.4 Union Pacific Rail Road Bridge
652.2 Hog Island
651.7 State Highway 27 Bridge
650.3 Custer Island
642.9 Rock Island
642.9 Milner North Side Pumping Plant
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641.5 Milner Pumping Plant Site
641.3 PA Lateral Pumping Station
639.2 Milner Gooding Canal
639.1 Milner Dam
638.7 Bridge Crossing Snake River
638.7 Snake River Gauging station
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June 22, 2000

Randall Smith, Director
Office of Water
U.S. Environmental Protection Agency-Region 10
1200 Sixth Avenue
Seattle, WA 98101

RE: Amendment to Lake Walcott subbasin  (Hydrologic Unit Code 17040209) TMDL
submittal

Dear Randy:

We want to thank Christine Psyk, Donna Walsh, and Leigh Woodruff  for their review of the
Lake Walcott total maximum daily load (TMDL).  As discussed with them during an April 7,
2000 conference call, the Idaho Department of Environmental Quality (IDEQ) is providing
answers to review questions to clarify the previously submitted TMDL. Donna and Leigh have
already been informed of our response. This letter is being provided to you for the administrative
record, as an addendum to the TMDL. 

The following are the issues that were identified as needing further clarification and our response
to those issues.

• Issue 1.  Loading capacity.  How was the 0.08 mg/ TP chosen as the loading capacity and
how is it protective of water quality standards?  Load capacity calculations.

The principal reason the water quality targets are different between the Mid-Snake segments and
the Milner Pool segment is that the morphology of the Milner Pool is much different than the
Mid Snake area.  In the segment of concern, the river has been confined and deepened. 
Consequently, the available habitat for aquatic macrophytes is much smaller in the Milner Pool
than in much of the Mid-Snake.  Therefore, it was determined that the target could be higher in
the Milner Pool area and still protect beneficial uses and meet state water quality standards.

A brief history of the Target and load capacity will provide clarification of this issue as well. 
Determining the target and load capacity for the Miner pool included discussions between
personnel in IDEQ Twin Falls Regional Office and USEPA. During these discussions, IDEQ
proposed that an appropriate target for the Milner Pool area was 0.096 mg/L total phosphorus
(TP).  Given uncertainties in the level of nuisance aquatic growths and TP concentrations, this
target would have resulted in a statistically significant (p = 0.05) decrease in the current TP
concentrations.  In conjunction with this statistically significant reduction, it was agreed to
include a feed back loop and adaptive management in this approach.  However, as this target was



 

much higher than the Mid-Snake target a more stringent method was eventually adopted by
IDEQ.  Instead of the 0.096 mg/L target, the monthly target was determined from the current
mean (0.111 mg/L) minus the standard deviation (0.032 mg/L).  This resulted in a target of 0.08
mg/l.  Furthermore, the feed back loop and adaptive management steps developed for the less
stringent 0.096 mg/l target were retained to provide for a method to reassess the target and
resulting load capacity in the future.

The Milner Pool is also a run-of-the-river pool.  As such, it behaves much more like a river than
as a reservoir.  The IDEQ protocols for Lake BURP indicate that if the residence time of a
waterbody is greater than 14 days then lake and reservoir sampling and assessment protocols
would apply.  In the Milner Pool, residence times vary between one and seven days.  In effect,
the Milner Dam has created a deep spot in the river.  Therefore, it was determined that the
USEPA gold book recommendation of 0.05 mg/L TP would not be appropriate to the Milner
Pool.

Although the Milner Pool is not reservoir like, it is also not entirely river like.  Because of this, it
was determined that the gold book recommendations for rivers (0.1 mg/L TP) would also not be
appropriate.

The State of Idaho water quality standards for excessive nutrients reads that the waters shall be
free of excessive nutrients that can cause… nuisance aquatic growths impairing designated
beneficial uses.  The Milner Pool target was chosen to protect designated uses in the Milner Pool
Area.  In the upper half of the pool the designated uses are cold water biota, salmonid spawning,
and primary contact recreation.  In this area there are few nonpoint source inputs.  Additionally,
none of the four point sources discharge into this upper segment.  In the lower half of Milner
Pool warm water biota and primary contact recreation are the designated uses.  The difference in
designated beneficial uses makes the Milner Pool a somewhat difficult reach to manage.  The
uses in the Mid-Snake area are similar to the upper segment of the pool but carry more stringent
criteria than the warm water biota use in the lower segment of the pool.  To facilitate the
management of the Milner Pool from a TMDL perspective, the compliance point for the Milner
Pool area was set at the Milner Dam area.  By doing this a target could be set at the low end that
was stringent enough to preclude TP concentrations greater than the Mid-Snake target of 0.075 in
the upper end yet flexible enough to allow for the difference in the designated uses in the lower
end.  It was determined that if the Milner Pool TP target was similar to the Mid Snake target then
water quality standards would be met in the both segments of Milner Pool.  For this reason the
0.08 mg/L target was determined to be protective of both of these different designated uses.

• Issue 2. Load Allocations.  How was the Load Allocation derived?  Why is it appropriate to
have a single allocation?  How will compliance be measured?  How will the 37 % reduction
be phased in?



Load allocations were estimated for all drains, tributaries and other sources entering the Milner
Pool area.  These sources were identified from 1:24K scale USGS maps of the area.  A list of
these sources was generated by identifying and counting any drain, tributary or draw shown to
contain water from the 1:24K scale maps (see figure 1).  This list includes numerous unknown
and unnamed sources as well as many named drains and tributaries.   The second step in
determining the load allocation was to gather data on as many of these waterbodies as was
available during the writing of the TMDL.  Sources for this data included a study by the Idaho
Department of Agriculture and from EPA’s STORET database.  Most of this data was collected
during the irrigation season.  Some data, however, was collected year-round.

From the monitored sites, an average TP load was calculated (11.43 pounds per day).  This
average was applied to the balance of unmonitored sources.  The load from all monitored sources
and the load from sources to which the average was applied summed to 605 pounds per day for
the irrigation season.  The limited nonirrigation season information available indicated that the
TP load is reduced to approximately half in the nonirrigation season.  The average annual
nonpoint source load was based upon this information.  The monthly and average annual load
information can be seen in table 39 of the TMDL.

A statistical check on the validity of the two assumptions (applying the average load to the
unmonitored sites and cutting the non-irrigation season load in half) was needed.  For this check,
a t-test was preformed between the measured monthly TP load and the calculated load at Milner
Dam.  The calculated load consists of the background load measured at Minidoka Dam, plus
estimated non-point source load, plus the known point source load.  This calculated load
incorporates two sources of uncertainty.  The first of these is the estimated nonpoint source load,
while the second is the natural assimilation of TP along the course of the river.  We
conservatively assumed that the assimilation was 0.0 pounds, thus adding to our calculations for
a margin of safety.  This assimilation might be assumed to be the difference in the calculated and
measured loads.  We found that average measured and calculated load were not statistically
different (p=0.177).  Although the two loads were not significantly different, the calculated load
exceeds or over estimates the measured load by approximately 230 pounds per day. Because it
would be more conservative, and because of the statistical check, we applied the calculated
nonpoint source load in the TMDL. 

In order to meet the load capacity all sources would need to be reduced by approximately 37 %. 
Thus, the nonpoint source load allocation was 284 pounds per day (a 37.4 percent reduction from
the existing load in table 39).  This also includes a reduction in the background levels entering
the subbasin.  This background load allocation (Table 47c) will be achieved through reductions
in the TP load from upstream TMDLs such as Raft River, and American Falls Reservoir.  

The single or gross allocation to non-point sources along the Milner Pool was deemed
appropriate due to the methods by which this load was estimated and to facilitate timely and cost
effective implementation of the necessary reductions for the TMDL.  In discussions with the



  

SCC and the irrigation districts, it was determined that if each drain or source were to receive a
load allocation implementation would likely not occur or occur at a much slower pace with
greater costs in the long run.  As we don’t know current loading for most drains or sources, we
could end up miss-directing reductions, directing monies where little improvement can be made.
Overall reductions would be less for the dollars spent and it would take longer and more money
to reach the final goal. With a single allocation, implementation of nonpoint source reductions
remains flexible and more likely to occur as irrigation districts can focus on the worst problems.
They may get the needed reductions, i.e. removal of 170 pounds/day, from those drains only.  In
addition, one of methods for meeting the reductions includes elimination of drains and sources
entirely.  With a multiple allocation scheme, this would not make financial sense, because once a
source is below its allocation no credit is given for further reductions overall.  In effect, this
allocation method builds a pollution trading aspect into the TMDL, which will be further defined
after an appropriate level of monitoring is conducted.   

Compliance with the load allocation will be assessed through monitoring of the drains and
sources by the irrigation districts and the USBOR.  Load reductions or additions can be
calculated from the current monitoring information and the baseline data and estimates that were
made for the TMDL and load allocation. Additionally, monitoring locations at Milner Dam and
Minidoka Dam (Jackson Bridge) will provide the end load and background loads used in the
previous check of the load allocation methods.  Furthermore, NPDES permitted facilities will
continue to supply DMR information.  Therefore, the estimated nonpoint source contributions
can still be back calculated as was done originally.  Consequently, if, through the continued
monitoring of the drains and tributary sources and the back calculation, it is discovered that the
needed reduction in the load to the Snake River is not being met then the adaptive management
and feedback loops in the TMDL will provide a means for reassessment of all the allocations.

Therefore, the 284 pound/day allocation is required to meet the 37.4 percent total reduction for
nonpoint sources.  The phases and management objectives in question can be found in section
3.7.2 and 3.7.3 on pages 145 through 153.  In summary, a 20 percent reduction will be met by
year five and the final reduction to 284 pounds per day by year ten.  Throughout this ten-year
period, reevaluation of the allocation will be made and further reductions may be required if
appropriate.    

• Issue 3. Wasteload Allocations.  How do the Waste load allocations in this TMDL relate to
the WLAs in the Mid-Snake TMDL?

The four facilities covered in the Mid-Snake TMDL are also covered in the Lake Walcott TMDL.
 The Wasteload allocation in the Lake Walcott TMDL will result in an approximately 37 percent
reduction in the Baseline (1991-1996) load from these facilities in year 2009.  The WLA in the
Mid Snake, for these same facilities, requires a 20 percent reduction by 2004.  Additionally, the
Lake Walcott TMDL interim goal is a 20 percent reduction from the baseline load by year 2004. 



This goal is identical to the Mid Snake TMDLs final wasteload allocation (see table 49 in Lake
Walcott TMDL).

Table 1.  Wasteload allocations from Mid-Snake and Lake Walcott TMDLs.
Facility Baseline load

Pounds/day TP
(1991-1996)

Mid-Snake
Waste Load

Pounds/day TP
year 2004

Lake Walcott
Waste Load

Pounds/day TP
Year 2004

Interim 20%
Red.

Lake Walcott
Waste Load

Pounds/day TP
Year 2009

Final 37% Red.

McCains 620 496 496 399

Simplot 572 458 458 359

Burley 62.5 45.5 45.5 39.1

Heyburn 7.7 5.1 5.1 4.8

Total 1262.2 1004.65 1004.65 801.9

• Issue 4. Critical Conditions.  What Critical conditions were considered in this TMDL? What
conservative assumptions were used in the TMDL?

Throughout the TMDL, seasonal and annual critical conditions were considered.  This is most 
evident in the load capacities developed for sediment and oil and grease.  For these TMDLs, low 
flow conditions were the basis for the load capacities.  The design flow was determined 
following methods described in section 3.4.1.  A low flow regime was chosen as those water 
years that the annual peak flow had a recurrence interval (RI) of less than 1.5 years.  A recurrence 
interval of 1.5 years corresponds with the bankfull discharge or average annual flooding in a 
system.  Therefore, years with RIs less than bankfull were considered low flow years.  By taking 
the average of these years, a representative low flow year could be chosen.   The year 1941, was 
the closest to this average low flow condition.  Using the average low flow year (1941) results in 
approximately 41 percent reduction in load in comparison with the period of record average flow. 
 By using 1941 flow as the basis for the load capacities, annual (year to year) critical conditions 
were considered.  Approximately 93 percent of the years in the period of record experienced flow 
greater than the average low flow year chosen.  A measure of how conservative the design flow 
is.



 

Seasonal considerations were also considered in the load capacity of the different segments. 
Impacts from sediment, and excess nutrients were more clearly noted during the warm months of
the year.  These months also corresponded with the runoff and irrigation seasons.  In order to
simplify the TMDL and the various allocations, the average annual discharge from the year 1941
was used to develop the load capacities.  By doing this the load capacity would be more
conservative, in those months when the increases in sediment and TP were seen, than would be
so using a average monthly flow and developing the load capacities for each month.  Therefore,
the current load capacity takes into account both annual and seasonal critical conditions.

In order to maintain consistency with the Mid-Snake TMDL, the design flow for Milner Pool
reflected the baseline conditions to which the Mid-Snake allocations were made.  As stated in
issue 4, the baseline from which WLAs were based, in both TMDLs, were the average loads
from 1991-1996 DMRs.  Therefore, the load capacity was based on the average annual discharge
from 1991-1996.  It was felt that this design flow incorporated annual critical conditions in that it
was an average of the last five years of a drought cycle.  Thus, it would be more conservative
than using the average or high design flows mentioned in section 3.4.1 of the TMDL. Following
this method results in approximately a 17 percent greater reduction in load in comparison with
period of record average conditions.  Furthermore, by using the average annual flow from the
period it would provide a similar consideration of the seasonal conditions as stated previously. 
Additionally, nearly 61 percent of the annual average flows in the period of record were greater
than this design flow.    

Many conservative assumptions were used in the TMDL as can be see in the discussion above.
Other conservative assumptions include conservation of constituents.  In all cases, the pollutant
of concern was considered a conservative constituent with no assimilation being incorporated
into subsequent calculations.  Additionally, where there was uncertainty in the target chosen, as
was the case with both the sediment and oil and grease targets, the targets were reduced by 50
percent.  For example, the Wyoming standard for oil and grease (10 mg/L) was used for the oil
and grease target.  However, the target was reduced by 50 percent in order to provide a very
conservative margin of safety.  Also, several other TMDLs in Idaho have set TSS targets at 50-52
mg/L.  Those targets were determined to be protective of the beneficial uses (both cold water
biota and salmonid spawning).  In the Lake Walcott TMDL the TSS target was set at 25 mg/L to
provide for a very conservative margin of safety.  In addition, the TP target for the warm water
segment of the Milner Pool, as stated in Issue 1, is a more conservative approach than the Mid-
Snake TMDL target.  Load capacity calculations follow on the next page.

Thank you for the opportunity to provide these clarifications to the TMDL.  As agreed to in the
conference call, please incorporate this letter into the Lake Walcott TMDL as an addendum.  At
this time, IDEQ feels that we have fully answered the questions and needs outlined in discussions
with the TMDL reviewers.  We look forward to the final approval of the Lake Walcott TMDL.



     

Sincerely,

Dave Mabe
State Water Quality Program Administrator

cc: Christine Psyk, USEPA Reg 10
Donna Walsh, USEPA Reg 10
Leigh Woodruff, USEPA IOO
Steve Allred, IDEQ Administrator
Doug Conde, IDEQ Attorney General
Mike McIntyre, IDEQ Surface Water Program Manager
Don Essig, IDEQ TMDL Program Specialist
Doug Howard, IDEQ-TFRO Regional Administrator
Darren Brandt, IDEQ-TFRO Water Quality Protection Regional Manager
Clyde Lay, IDEQ-TFRO Senior Water Quality Analyst



Load Capacity Calculations

American Falls to Massacre Rocks Sediment:

Design Q (average Q 1941) Target Constant lbs./ton Load Capacity
4719 X 25 mg/L X 5.39 ) 2000 = 317.9 tons/day

Massacre Rocks to Lake Walcott Sediment

Design Q (average Q 1941) Target Constant lbs./ton
4883 X 25 mg/L X 5.39 ) 2000 = 328.9 tons/day

Minidoka Dam to Milner Dam Sediment

Design Q (average Q 1941) Target Constant lbs./ton
4031 X 25 mg/L X 5.39 ) 2000 = 271.5 tons/day

Minidoka Dam to Milner Dam Oil and Grease

Design Q (average Q 1941) Target Constant lbs./ton
4031 X 5 mg/L X 5.39 ) 2000 = 54.3 tons/day

Minidoka Dam to Milner Dam Total Phosphorus

Design Q (ave. Q 1992-1996)  TargetConstant
5686 X 0.08 mg/L X 5.39 = 2452 lbs/day
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11.0 APPENDIX G   CITY OF BURLEY IMPLEMENTATION PLAN 
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12.0 APPENDIX H  CITY OF HEYBURN IMPLEMENTATION PLAN 
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13.0 APPENDIX I   McCAIN FOODS IMPLEMENTATION PLAN 
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14.0 APPENDIX J   SIMPLOT IMPLEMENTATION PLAN 
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