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Abbreviations, Acronyms, and Symbols

§303(d)

ARU
AU
BLM

BMP
BURP

CFR

CGP
CW
CWA
DEQ

DMA

DO
DWS
E. coli
EPA

refers to section 303
subsection (d) of the Clean
Water Act, or a list of
impaired water bodies
required by this section

section (usually a section of
federal or state rules or
statutes)

aquatic response unit
assessment unit

US Bureau of Land
Management

best management practice

Beneficial Use
Reconnaissance Program

Celsius

Code of Federal Regulations
(refers to citations in the
federal administrative rules)

Construction General Permit
cold water
Clean Water Act

Idaho Department of
Environmental Quality

designated management
agency

dissolved oxygen
domestic water supply
Escherichia coli

United States Environmental
Protection Agency

FPA
FS
GIS

IDAPA

IDL
kWh
LA
LiDAR
LC

MDAT

MDMT

mg/L
mL
MOS
MS4

MSGP
MWMT

Idaho Forest Practices Act
fully supporting

geographic information
system

Refers to citations of Idaho
administrative rules

Idaho Department of Lands
kilowatt hours

load allocation

Light Detection And Ranging
load capacity

square meters

maximum daily average
temperature

maximum daily maximum
temperature

milligrams per liter
milliliter
margin of safety

municipal separate storm
sewer systems

Multi-Sector General Permit

maximum weekly maximum
temperature

not applicable
not evaluated

National Agriculture Imagery
Program
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NB
NFS
NPDES

NREL

NTU
PCR
PNV
SCR
SFI

SHI

SMI

SS
SWMP

SWPPP

TMDL
USC
USFS
USFWS
VRU
WAG
WLA

natural background
not fully supporting

National Pollutant Discharge
Elimination System

National Renewable Energy
Laboratory

nephelometric turbidity unit
primary contact recreation
potential natural vegetation
secondary contact recreation
DEQ’s Stream Fish Index
DEQ’s Stream Habitat Index

DEQ’s Stream
Macroinvertebrate Index

salmonid spawning

stormwater management
program

stormwater pollution
prevention plan

total maximum daily load
United States Code

US Forest Service

US Fish and Wildlife Service
vegetation response unit
watershed advisory group

wasteload allocation
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Executive Summary

The federal Clean Water Act (CWA) requires that states and tribes restore and maintain the
chemical, physical, and biological integrity of the nation’s waters. States and tribes, pursuant to
Section 303 of the CWA, are to adopt water quality standards necessary to protect fish, shellfish,
and wildlife while providing for recreation in and on the nation’s 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 (a “§303(d) list”) of impaired waters.
Currently this list must be published every 2 years. For waters identified on this list, states and
tribes must develop a total maximum daily load (TMDL) for the pollutants, set at a level to
achieve water quality standards.

This document addresses 21 water bodies (28 assessment units [AUs]) in the Priest River
subbasin that have been placed in Category 5 of Idaho’s federally-approved 2012 Integrated
Report (DEQ 2014) as a result of exceedances of the Idaho water quality standards for
temperature. In 2001 and 2003, the US Environmental Protection Agency (EPA) approved
TMDLs that addressed sediment and temperature impairments in the subbasin. The temperature-
impaired streams have been reevaluated in this analysis because of new techniques in
temperature TMDL development. The previous TMDLs relied on a mathematical equation to
prescribe shade based on elevation to achieve a desired stream temperature. Due to the elevation
of the watersheds analyzed, the shade requirements in most locations exceeded 100%. Complete
stream shade is not achievable in a natural setting, so those streams addressed by the earlier
TMDL have been reevaluated in this document using potential natural vegetation (PNV)
methods as detailed in Shumar and De Varona (2009).

Elevated stream temperatures can be harmful to fish at all life stages, especially if they occur in
combination with other habitat limitations such as low dissolved oxygen or poor food supply.
Acceptable temperature ranges vary for different species of fish, with coldwater species being
the least tolerant of high water temperatures. Elevated stream temperatures can also be harmful
to aquatic invertebrates, amphibians, and mollusks, although less is known about these effects.

This addendum describes the key physical and biological characteristics of the subbasin; water
quality concerns and status; pollutant sources; and recent pollution control actions in the Priest
River subbasin, located in the Idaho Panhandle. For more detailed information about the
subbasin and previous TMDLs, see the Priest River Subbasin Assessment and Total Maximum
Daily Load (DEQ 2001).

The TMDL analysis establishes water quality targets and load capacities, estimates existing
pollutant loads, and allocates responsibility for load reductions needed to return listed waters to a
condition meeting water quality standards. It also identifies implementation strategies—
including reasonable time frames, approach, responsible parties, and monitoring strategies—
necessary to achieve load reductions and meet water quality standards.
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Subbasin at a Glance

The Priest River subbasin (hydrologic unit code 17010215) is located in the northwest corner of
the Idaho Panhandle adjacent to the state of Washington and Canadian border (Figure A).
Landownership within the subbasin is mixed with majority of land owned and managed by Idaho
and the US Forest Service. The majority of the lower portion of the watershed is privately owned
land. Other tracts of privately owned land occur near Nordman, Coolin, and the lower reaches of
Lamb Creek.

Thirty AU-pollutant combinations are included in Category 5 of Idaho’s 2012 Integrated Report
(DEQ 2014) (Figure A; Table A). The majority of AU-pollutant combinations are associated
with exceedances of Idaho water quality temperature criteria.

Other listed pollutants include combined biota/bioassessment, fishes bioassessment, Escherichia
coli (E. coli), and fecal coliform.

For more information about the Priest River subbasin, see the Priest River Subbasin Assessment
and Total Maximum Daily Load (DEQ 2001).
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Table A. Priest River subbasin 2012 Integrated Report Category 5 streams.

Assessment Unit

Assessment Unit Name Number Pollutants

Lower Priest River—Upper West Branch ID17010215PN0O01 _05 Temperature

Priest River to mouth

Big Creek—source to mouth ID17010215PN002_03 E. coli

Soldier Creek—source to mouth ID17010215PNO08 03  Temperature

Hunt Creek ID17010215PN0O09_03  Temperature

Indian Creek—source to mouth ID17010215PN010_02  Temperature

Indian Creek ID17010215PN010_03  Temperature

Bear Creek—source to mouth

Two Mouth Creek—source to mouth
Lion Creek—source to mouth
Trapper Creek—source to mouth
Trapper Creek—source to mouth

Upper Priest River—ID/Canadian border to
mouth

Hughes Fork—source to mouth

Beaver Creek—source to mouth

Granite Creek—ID/WA border to mouth
Reeder Creek—source to mouth
Reeder Creek—source to mouth
Kalispell Creek—ID/WA border to mouth

Lamb Creek—ID/WA border to mouth

Binarch Creek—ID/WA border to mouth
Upper West Branch Priest River—ID/WA to
Goose Creek

Upper West Branch Priest River—ID/WA
border to mouth

Goose Creek—ID/WA border to mouth

Lower West Branch Priest River—ID/WA
border to mouth

Lower West Branch Priest River—ID/WA
border to mouth

Moores Creek

ID17010215PN011_02
ID17010215PN012_02
ID17010215PN013_02
ID17010215PN017_02
ID17010215PN017_03
ID17010215PN018_02

ID17010215PN019_02
ID17010215PN020_03
ID17010215PN022_04
ID17010215PN023_02
ID17010215PN023_03
ID17010215PN024_03

ID17010215PN025_02

ID17010215PN026_02
ID17010215PN027_03

ID17010215PN027_04

ID17010215PN028_03

ID17010215PN030_03

ID17010215PN030_04

ID17010215PN031_03

Fishes bioassessment
Temperature
Temperature
Temperature
Temperature

Temperature

Temperature
Temperature
Temperature
Temperature
Temperature

Temperature; combined
biota/habitat bioassessment

Temperature; combined
biota/habitat bioassessment

Temperature

Combined biota/habitat
bioassessment

Temperature; combined
biota/habitat bioassessment

Temperature; fecal coliform
Temperature

Temperature

Temperature

In 2001, the Idaho Department of Environmental Quality (DEQ) conducted a subbasin
assessment and developed TMDLs to address excess sediment impairment in Kalispell Creek
and the lower West Branch Priest River (DEQ 2001). A TMDL addendum was developed by
DEQ in 2003. The addendum addressed additional sediment-impaired waters, and temperature

Xiv
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TMDLs were developed for the main stem East River, Middle Fork East River, and North Fork
East River (DEQ 2003). Twelve AUs are addressed in the TMDL and TMDL addendum that
were approved by EPA in 2001 and 2003, respectively (Table B). Following EPA approval, the
AU-pollutant combinations were placed in Category 4a of Idaho’s 2012 Integrated Report

(Figure B).

Table B. Assessment unit-pollutant combinations addressed in the 2000 and 2003 EPA-approved
TMDLs currently in Category 4a (has a TMDL) of the 2002 Integrated Report.

Stream Name Assessment Unit Number Pollutants
Lower Priest River ID17010215PN001_05 Sediment
Middle Fork East River ID17010215PN003_02 Temperature
Middle Fork East River ID17010215PN003_03 Temperature

Main stem East River

North Fork East River

North Fork East River

Reeder Creek

Reeder Creek

Kalispell Creek

Binarch Creek

Lower West Branch Priest River

Lower West Branch Priest River

ID17010215PN003_04
ID17010215PN004_02
ID17010215PN004_03
ID17010215PN023_02
ID17010215PN023_03
ID17010215PN024_03
ID17010215PN026_02
ID17010215PN030_03
ID17010215PN030_04

Sediment and temperature
Temperature

Temperature

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

XV
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Key Findings

DEQ established effective shade targets for §303(d) waters and all tributary waters identified as
having temperature impairment based on the concept of maximum shading under PNV. Shade
targets were derived from effective shade curves developed by DEQ and EPA for Idaho
Panhandle vegetation types. DEQ estimated existing shade from aerial photo interpretation, and
the accuracy of the aerial photo interpretations were field verified with a Solar Pathfinder at ten
sites scattered throughout the subbasin. Depending on the magnitude of error between measured
shade and estimated shade, the estimated shade value was adjusted to reflect the measured shade
value or remained unchanged.

The eastside drainages, such as Trapper, Lion, Two Mouth, and Indian Creeks and East River,
originate high on the Selkirk Crest above Priest Lake. This high elevation rocky terrain is subject
to heavy snows and wind that result in reduced vegetation stature. The forests in this region are
often reduced in height and cover compared to lower elevation forests. DEQ produced a specific
shade curve for these Rocky/High Elevation areas from forest data collected by LiDAR images
of four unharvested headwater locations. Average canopy cover and average height data from
LiDAR results were used to calculate shade targets.

Additionally, stream locations are scattered throughout low elevation areas around the lake
where the riparian community is dominated by thinleaf alder meadows. In those locations
(Trapper, Lion, Two Mouth, Snow, Soldier, Lamb, Reeder, and Floss Creeks and East River),
DEQ used an alder shade curve from Shumar and De Varona (2009) for shade targets.

Existing and PNV shade was converted to solar loads from data collected on flat-plate collectors
at the Spokane, Washington, National Renewable Energy Laboratory weather station. The
difference between existing and target solar load, assuming existing load is higher, is the load
reduction necessary to bring a stream back into compliance with water quality standards. PNV
shade and associated target solar loads are assumed to be the natural condition; thus, stream
temperatures under PNV conditions are assumed to be natural (so long as there are no point
sources or any other anthropogenic sources of heat in the watershed) and are considered to be
consistent with the Idaho water quality standards.

Most AUs examined lack shade and have excess solar loads as a result. Some AUs have
relatively low excess loads with needed reductions varying from 1%—19%. Others have
considerably larger excess loads. Target shade levels for individual reaches should be the goal
managers strive for with future implementation plans. Managers should key in on the largest
differences between existing and target shade as locations to prioritize implementation efforts.

As part of the subbasin assessment process, recent data were reviewed to reevaluate the
appropriateness of causes of impairment by pollutants other than temperature. As a result of this
TMDL assessment, recommendations for changes in Integrated Report category listings were
made (Table C). Twenty-three AUs are recommended to be moved to Category 4a of Idaho’s
next Integrated Report. Five AUs with updated temperature TMDLs using the PNV methods will
remain in Category 4a. Combined biota/habitat bioassessment is recommended to be removed as
a pollutant for two AUs because temperature is the cause of impairment. Recent data indicate
that Big Creek is not impaired by E. coli, and it is recommended for delisting.
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Table C. Summary of assessment outcomes.

Assessment Unit
Name

Assessment Unit
Number

Pollutant

TMDL(s)

Recommended

Changes to

Justification

Completed Next Integrated

Report

Lower Priest River

Big Creek—source
to mouth

Middle Fork East
River

East River

North Fork East
River

Soldier Creek

Hunt Creek

Indian Creek

Indian Creek

Two Mouth Creek

Lion Creek

ID17010215PN001_05

ID17010215PN002_03

ID17010215PN003_02
ID17010215PN003_03

ID17010215PN003_04

ID17010215PN004_02
ID17010215PN004_03

ID17010215PN008_03

ID17010215PN009_03

ID17010215PN010_02

ID17010215PN010_03

ID17010215PN012_02

ID17010215PN013_02

Temperature

E. coli

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Move to 4a

Move to 2

Remain in 4a

Remain in 4a

Remain in 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Excess solar load
from lack of
shade

Recent data
suggests no
impairment

Excess solar load
from lack of
shade; updated
using PNV
method

Excess solar load
from lack of
shade; updated
using PNV
method

Excess solar load
from lack of
shade; updated
using PNV
method

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade
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Recommended
Assessment Unit  Assessment Unit TMDL(s) Changes to e o
Name Number Pollutant Completed Next Integrated Justification
Report
Trapper Creek ID17010215PN017_02 Temperature Yes  Move to 4a Excess solar load
ID17010215PN017_03 from lack of
shade
Upper Priest River 1D17010215PN018 02 Temperature Yes Move to 4a Excess solar load
from lack of
shade
Hughes Fork ID17010215PN019_02 Temperature Yes  Move to 4a Excess solar load
from lack of
shade
Beaver Creek ID17010215PN020_03 Temperature Yes Move to 4a Excess solar load
from lack of
shade
Granite Creek ID17010215PN022_04 Temperature Yes Move to 4a Excess solar
Load from lack
of shade
Reeder Creek ID17010215PN023_02 Temperature Yes Move to 4a Excess solar load
ID17010215PN023_03 from lack of
shade
Kalispell Creek ID17010215PN024 03 Temperature Yes  Move to 4a Excess solar load
from lack of
shade
Kalispell Creek ID17010215PN024_03 Combined No Remove asa  Cause of
biota/habitat pollutant impairment is
bioassessment temperature
Lamb Creek ID17010215PN025_02 Temperature Yes Move to 4a Excess solar load
from lack of
shade
Lamb Creek ID17010215PN025_02 Combined No Remove asa  Cause of
biota/habitat pollutant impairment is
bioassessment temperature
Binarch Creek ID17010215PN026_02 Temperature Yes Move to 4a Excess solar load
from lack of
shade
Upper West Branch1D17010215PN027_03 Combined No None Insufficient data;
Priest River biota/habitat additional
bioassessment pollutants cannot
be ruled out
Upper West Branch1D17010215PN027_04 Temperature Yes  Move to 4a Excess solar load
Priest River from lack of
shade
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Recommended
Assessment Unit Assessment Unit TMDL(s) Changes to

Pollutant Justification

Name Number Completed Next Integrated
Report
Upper West Branch1D17010215PN027_04 Combined No None Insufficient data;
Priest River biota/habitat additional
bioassessment pollutants cannot

be ruled out

Goose Creek ID17010215PN028_03 Temperature Yes Move to 4a Excess solar load
from lack of
shade

Lower West ID17010215PN030_03 Temperature Yes  Move to 4a Excess solar load

Branch Priest River ID17010215PN030_04 from lack of
shade

Moores Creek ID17010215PN031_03 Temperature Yes Move to 4a Excess solar load
from lack of
shade

Public Participation

The Priest River subbasin Watershed Advisory Group (WAG) started meeting in November
2011. Executive appointment letters were sent out by DEQ in March 2013, and the WAG has
been meeting monthly since April 2013. The WAG represents a diverse group of people and
interests. Each diverse group has had a voice in the process and in the recommendations
developed in the TMDL. The WAG has been, and will continue to be, open to all interested
parties.

During development of the Priest River temperature TMDL, numerous public meetings were
held to engage, inform, and solicit information from diverse groups. Some meetings focused on
information sharing by state employees with expertise of interest to the WAG. In other meetings,
maps were presented highlighting stream reaches that appeared to lack shade and could possibly
have elevated stream temperatures. The WAG reviewed the maps and identified corrections to
the DEQ staff. DEQ staff solicited and received comments from the WAG on the draft TMDL
narrative.

As the WAG process continues, DEQ and the WAG will support engaging all interested persons
to further the WAG goals to improve stream temperature in the Priest River subbasin. The DEQ
will pursue outreach and coordination as opportunities are presented.
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Introduction

This document addresses 21 water bodies in the Priest River subbasin that have been placed in
Category 5 of Idaho’s federally approved 2012 Integrated Report (DEQ 2014). The purpose of
this total maximum daily load (TMDL) addendum is to characterize and document pollutant
loads within the Priest River subbasin. The first portion of this document presents key
characteristics or updated information for the subbasin assessment, which is divided into four
major sections: subbasin characterization (section 1), water quality concerns and status

(section 2), pollutant source inventory (section 3), and a summary of past and present pollution
control efforts (section 4). While the subbasin assessment is not a requirement of the TMDL, the
Idaho Department of Environmental Quality (DEQ) performs the assessment to ensure
impairment listings are up-to-date and accurate.

The subbasin assessment is used to develop a TMDL for each pollutant of concern for the Priest
River subbasin. The TMDL is a plan to improve water quality by limiting pollutant loads.
Specifically, a TMDL is an estimation of the maximum pollutant amount that can be present in a
water body and still allow that water body to meet water quality standards (40 CFR 130).
Consequently, a TMDL is water body- and pollutant-specific. The TMDL also allocates
allowable discharges of individual pollutants among the various sources discharging the
pollutant.

Regulatory Requirements

This document was prepared in compliance with both federal and state regulatory requirements.
The federal government, through the US Environmental Protection Agency (EPA), assumed the
dominant role in defining and directing water pollution control programs across the country.
DEQ implements the Clean Water Act (CWA) in Idaho, while EPA oversees Idaho and certifies
the fulfillment of CWA requirements and responsibilities.

Congress passed the Federal Water Pollution Control Act, more commonly called the Clean
Water Act, in 1972. The goal of this act was to “restore and maintain the chemical, physical, and
biological integrity of the Nation’s waters” (33 USC §1251). 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. These goals relate water quality to more than just
chemistry.

The CWA requires that states and tribes restore and maintain the chemical, physical, and
biological integrity of the nation’s waters. States and tribes, pursuant to Section 303 of the CWA,
are to adopt water quality standards necessary to protect fish, shellfish, and wildlife while
providing for recreation in and on the nation’s waters whenever possible. DEQ must review
those standards every 3 years, and EPA must approve Idaho’s water quality standards. Idaho
adopts water quality standards to protect public health and welfare, enhance water quality, 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.
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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 (a “§303(d) list”) of
impaired waters. Currently, this list is published every 2 years as the list of Category 5 waters in
Idaho’s Integrated Report. For waters identified on this list, states and tribes must develop a
TMDL for the pollutants, set at a level to achieve water quality standards.

DEQ monitors waters, and for those not meeting water quality standards, DEQ must establish a
TMDL for each pollutant impairing the waters. However, some conditions that impair water
quality do not require TMDLs. EPA considers certain unnatural conditions—such as flow
alteration, human-caused lack of flow, or habitat alteration—that are not the result of discharging
a specific pollutant as “pollution.” TMDLs are not required for water bodies impaired by
pollution, rather than a specific pollutant. A TMDL is only required when a pollutant can be
identified and in some way quantified.

1 Subbasin Assessment—Watershed Characterization

1.1 Physical and Biological Characteristics

The Priest River subbasin is 981 square miles, primarily in the northwest corner of the Idaho
Panhandle within Bonner and Boundary Counties. Headwaters of the upper Priest River originate
within the Nelson Mountain Range of British Columbia. Headwaters of major streams on the
western side of the basin originate in northeastern Washington. The subbasin is flanked on the
east by the Selkirk Mountain range, and bordered on the west by the mountain crest separating
the Kaniksu and Colville National Forests. Elevation within the subbasin ranges from 2,075 feet
at the city of Priest River to more than 7,000 feet within the Selkirk Mountains.

Hydrologically, the subwatershed has four major complexes or divisions: (1) upper Priest River
and its tributaries, (2) upper Priest Lake covering 1,338 acres and receiving upper Priest River
and other tributaries (upper Priest Lake has a 2.7-mile outflow channel called The Thoroughfare,
which drains to Priest Lake), (3) Priest Lake, which covers 23,300 acres and has numerous
tributaries, and (4) lower Priest River, the outflow from Priest Lake, which flows 45 river miles
to its confluence with the Pend Oreille River at the city of Priest River. Lower Priest River has
several major tributaries.

1.1.1 Hydrological Characteristics

The Priest River subbasin has an abundance of tributaries with approximately 1,315 miles of
perennial streams. Upper and lower Priest River flows north to south, while the aspects of most
other tributaries are from east to west. Tributaries on the northern and eastern sides of the basin
originate in the Selkirk Mountains, and a large percentage of their stream channels are moderate-
to-steep-gradient channels flowing through deep V-shaped mountainous valleys. On the western
side of the subbasin, from Reeder Creek down to lower West Branch Priest River, a large
percentage of the stream lengths have gradual gradients (less than 1.5%) flowing through valley
floodplains. Stream order and stream gradient maps for the subbasin are in Appendix A. For a
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more detailed description of the hydrological characteristics of the Priest River subbasin, refer to
the Priest River Subbasin Assessment and Total Maximum Daily Load (DEQ 2001).

1.1.2 Fisheries

Historically, four native salmonids have been reported in the Priest River subbasin: Westslope
Cutthroat Trout (Onchorhynchus clarki), Bull Trout (Salvelinus confluentus), Mountain
Whitefish (Prosopium williamsoni), and Pygmy Whitefish (Prosopium coulterii).

In 1998, the US Fish and Wildlife Service (USFWS) listed Bull Trout as threatened under the
federal Endangered Species Act. Westslope Cutthroat Trout is considered a species of special
concern by Idaho, and a sensitive species by Region 1 of the US Forest Service (USFS).
Cutthroat Trout can be found in most tributaries in the basin, but the current range of Bull Trout
is limited, primarily found in streams of the northern one-third of the subbasin and upper Priest
Lake.

The upper Priest Lake and Priest River watersheds have been identified as key Bull Trout
watersheds in the State of Idaho Bull Trout Conservation Plan (Batt 1996). EPA identified
streams protected for Bull Trout spawning and rearing (40 CFR §131.33 Idaho; section 2.3.1,
Figure 4), and in September 2010, the USFWS identified the Priest River subbasin as critical
habitat for Bull Trout (USFWS 2010).

For more information on the physical and biological characteristics and fisheries of the Priest
River subbasin, refer to the Priest River Subbasin Assessment and Total Maximum Daily Load
and Addendum Priest River Subbasin Assessment and Total Maximum Daily Load (DEQ 2001
and 2003).

1.2 Cultural Characteristics

Landownership within the Priest River subbasin is illustrated in Figure 1. Over 85% of the
subbasin is forested and is administered by state, federal, and Canadian provincial agencies. The
majority of the land on the west side of the subbasin is the Idaho Panhandle National Forests,
administered by the USFS Priest Lake Ranger District. The majority of the land on the east side
of the subbasin is Idaho State Endowment Trust lands administered by the Idaho Department of
Lands (IDL). These public lands are managed primarily for timber production, but some lands
are special management areas (including experimental forests and recreation areas), research
natural areas, federal grazing allotments, and some land is leased for cabin and business
development.

For more information on the cultural characteristics of the Priest River subbasin, refer to the
Priest River Subbasin Assessment and Total Maximum Daily Load and Addendum Priest River
Subbasin Assessment and Total Maximum Daily Load (DEQ 2001 and 2003).
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Figure 1. Priest River subbasin landownership.
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2 Subbasin Assessment—Water Quality Concerns and
Status

2.1 Water Quality Limited Assessment Units Occurring in the
Subbasin

Section 303(d) of the CWA states that waters that are unable to support their beneficial uses and
that do not meet water quality standards must be listed as water quality-limited waters.
Subsequently, these waters are required to have TMDLs developed to bring them into
compliance with water quality standards.

2.1.1 Assessment Units

Assessment units (AUs) are groups of similar streams that have similar land use practices,
ownership, or land management (Figure 2). Stream order, however, is the main basis for
determining AUs—although ownership and land use can change significantly, the AU remains
the same. The AUs and methodology used to describe them are found in the Water Body
Assessment Guidance (Grafe et al 2002).

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

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

The boundaries from the 1998 §303(d)-listed segments were transferred to the AU framework
using an approach similar to how DEQ has been writing subbasin assessments and TMDLs. All
AUs contained in the listed segment were carried forward to the 2002 §303(d) listings in
Category 5 of the Integrated Report. AUs not wholly contained within a previously listed
segment, but partially contained (even minimally), were also included on the §303(d) list. This
was necessary to maintain the integrity of the 1998 §303(d) list and to maintain continuity with
the TMDL program.

When assessing new data that indicate full support, only the AU that the monitoring data
represent will be removed (delisted) from the §303(d) list (Category 5 of the Integrated Report).
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Figure 2. Priest River subbasin assessment units.
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2.1.2 Listed Waters

Impaired water bodies that do not meet applicable water quality standards for one or more
beneficial uses by one or more pollutants are placed in on Idaho’s §303(d) list to meet the
requirements of the CWA (Category 5 of the Integrated Report). Waters can only be removed
from Category 5 by having either an EPA-approved TMDL or EPA approval to remove based on
good cause. Twenty-six AUs are included in Category 5 of Idaho’s 2012 Integrated Report with
the majority of exceedances to Idaho’s water quality temperature criteria.

Analyses of historical temperature data collected from streams within the Priest River subbasin
indicate Idaho water quality standards for temperature were exceeded in 22 streams (29 AUs)
and their tributaries. Table 1 provides a summary of the listing history of temperature-impaired
water bodies in the Priest River subbasin. Table 2 provides other listed pollutants including
combined biota/habitat bioassessment, fish bioassessment, Escherichia coli (E. coli), and fecal
coliform.

Table 1. Water quality listing history of temperature-impaired water bodies in the Priest River

subbasin.

Assessment Unit Name

Assessment Unit
Number

1998 2002 2008 2010 2012

Lower Priest River—Upper West
Branch Priest River to mouth

Middle Fork East River
Middle Fork East River
East River

North Fork East River

North Fork East River—source to
mouth

Soldier Creek—source to mouth
Hunt Creek—source to mouth
Indian Creek—source to mouth
Indian Creek—source to mouth

Two Mouth Creek—source to

ID17010215PN001_05

ID17010215PN003_02
ID17010215PN003_03
ID17010215PN003_04
ID17010215PN004_02

ID17010215PN004_03

ID17010215PNO08_03
ID17010215PN009_03
ID17010215PN010_02
ID17010215PN010_03

X X X X
X X X X

X X X X X X X

X
X
>
X X X X X X X X X/ X X X X X X X

mouth ID17010215PN012_02 X X X X

Lion Creek—source to mouth ID17010215PN013_02 X X X X
Trapper Creek—source to mouth ID17010215PN017_02 X X X
Trapper Creek—source to mouth ID17010215PN017_03 X X X
Dpper Priest River—Ib/Canadian 1p17010215PN018_02 X X X
Hughes Fork—source to mouth ID17010215PN019_02 X X X
Hughes Fork/Gold Creek ID17010215PN019_03 X X

Beaver Creek—source to mouth ID17010215PN020_03 X X X X
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Assessment Unit Name

Assessment Unit
Number

1998 2002 2008 2010 2012

Granite Creek—ID/WA border to
mouth

Reeder Creek—source to mouth
Reeder Creek—source to mouth

Kalispell Creek—ID/WA border to
mouth

Lamb Creek—ID/WA border to
mouth

Binarch Creek—ID/WA border to
mouth

Upper West Branch Priest River—
ID/WA border to mouth

Goose Creek—ID/WA border to
mouth

Lower West Branch Priest River—
ID/WA border to mouth

Lower West Branch Priest River—
ID/WA border to mouth

Moores Creek—source to mouth

ID17010215PN022_04

ID17010215PN023_02
ID17010215PN023_03

ID17010215PN024_03
ID17010215PN025_02
ID17010215PN026_02
ID17010215PN027_04
ID17010215PN028_03
ID17010215PN030_03

ID17010215PN030_04

ID17010215PN031_03

X | X | X X
X | X | X X
X | X | X X
X | X | X X
X | X | X X

Table 2. Priest River subbasin water bodies listed in Integrated Report Category 5 as impaired for

other pollutants.

Assessment Unit Name

Assessment Unit Number

Pollutants

Big Creek—source to mouth
Bear Creek—source to mouth

Kalispell Creek—ID/WA border
to mouth

Lamb Creek—ID/WA border to
mouth

Upper West Branch Priest
River—ID/WA to Goose Creek

Goose Creek—ID/WA border to
mouth

ID17010215PN002_03
ID17010215PN011_02
ID17010215PN024_03

ID17010215PN025_02
ID17010215PN027_03

ID17010215PN028_03

E. coli
Fishes bioassessment
Combined biota/bioassessment

Combined biota/bioassessment

Combined biota/bioassessment

Fecal coliform

Category 4a of Idaho’s Integrated Report lists waters with a TMDL completed and approved by
the EPA. Thirteen AU-pollutant combinations are included in Category 4a of Idaho’s 2012
Integrated Report (Table 3). These AUs have existing TMDLs covered either in the Priest River
Subbasin Assessment and Total Maximum Daily Load (DEQ 2001) or the Addendum Priest River
Subbasin Assessment and Total Maximum Daily Load (DEQ 2003). The temperature TMDLs are
revised in this addendum using the potential natural vegetation (PNV) method.
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Table 3. Priest River subbasin 2012 Integrated Report Category 4a streams.

Assessment Unit Name

Assessment Unit
Number

Pollutant

Lower Priest River—Upper West Branch

Priest River to mouth
Middle Fork East River
Middle Fork East River
East River

North Fork East River
North Fork East River

ID17010215PNO01_05

ID17010215PN003_02
ID17010215PN003_03
ID17010215PN003_04
ID17010215PN004_02
ID17010215PN004_03

Sediment

Temperature
Temperature
Sediment and temperature
Temperature

Temperature

ID17010215PN023_02  Sediment
Reeder Creek—source to mouth ID17010215PN023 03  Sediment
Kalispell Creek—ID/WA border to mouth ID17010215PN024 03  Sediment
Binarch Creek—ID/WA border to mouth ID17010215PN026_02  Sediment

Lower West Branch Priest River—ID/WA 1D17010215PN030_03  Sediment
border to mouth

Lower West Branch Priest River—ID/WA 1D17010215PN0O30_04  Sediment
border to mouth

Reeder Creek—source to mouth

2.2 Applicable Water Quality Standards

Idaho water quality standards (IDAPA 58.01.02) list beneficial uses and set water quality goals
for waters of the state. Idaho 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 described briefly in
the following paragraphs. The Water Body Assessment Guidance (Grafe et al. 2002) provides a
more detailed description of beneficial use identification for use assessment purposes.

Beneficial uses include the following:

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

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

e  Water supply—domestic, agricultural, and industrial

e Wildlife habitats

e Aesthetics

2.2.1 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”

(40 CFR 131.3). The existing instream water uses and the level of water quality necessary to
protect the uses shall be maintained and protected (IDAPA 58.01.02.051.01). Existing uses need
to be protected, whether or not the level of water quality to fully support the uses currently
exists. A practical application of this concept would be to apply the existing use of salmonid
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spawning to water that supported salmonid spawning since November 28, 1975, but does not
now due to other factors, such as blockage of migration, channelization, sedimentation, or excess
heat.

2.2.2 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” (40 CFR 131.3). Designated uses
are simply uses officially recognized by the state. In Idaho, these include uses such as aquatic life
support, recreation in and on the water, domestic water supply, and agricultural uses. Multiple
uses often apply to the same water; in this case, water quality must be sufficiently maintained to
meet the most sensitive use (designated or existing). 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 described in the Idaho water quality standards (IDAPA 58.01.02.100) and
specifically listed by water body in sections 110-160.

2.2.3 Undesignated Surface Waters

In Idaho, due to a change in scale of cataloging waters in 2000, most water bodies listed in the
tables of designated uses in the water quality standards do not yet have specific use designations
(IDAPA 58.01.02.110-160). These undesignated surface waters ultimately need to be designated
for appropriate uses. In the interim, and absent information on existing uses, DEQ presumes
most of these waters will support cold water aquatic life and either primary or secondary contact
recreation (IDAPA 58.01.02.101.01). To protect these so-called presumed uses, DEQ applies the
cold water and recreation use criteria to undesignated waters. If in addition to presumed uses, an
additional existing use (e.g., salmonid spawning) exists, then the additional numeric criteria for
salmonid spawning would also apply (e.g., intergravel dissolved oxygen, temperature) because
of the requirement to protect water quality for that existing use. However, if some other use that
requires less stringent criteria for protection (such as seasonal cold water aquatic life) is found to
be an existing use, then a use designation (rulemaking) is needed before that use can be applied
in lieu of cold water criteria.

2.2.4 Beneficial Uses in the Subbasin

Table 4 lists the beneficial uses of water bodies in the Priest River subbasin. Priest River
subbasin has few designated beneficial uses. Designated waters are those identified in Idaho’s
water quality standards and include larger waters such as Upper Priest River, Upper Priest Lake,
Priest Lake Thoroughfare, and Lower Priest River. The smaller water’s beneficial uses have been
determined through individual assessments and have been identified as presumed to exist.
Generally, all waters in Priest River subbasin have cold water aquatic life, salmonid spawning,
and a recreation beneficial as presumed uses.
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Table 4. Priest River subbasin beneficial uses of examined streams.

Beneficial

Assessment Unit Name Assessment Unit Number Uses? Type of Use
Lower Priest River—Upper ID17010215PN001_05 CW, PCR, DWS Designated
West Branch Priest River to
mouth
Middle Fork East River ID17010215PN003_02 CW, SCR, SS Presumed

ID17010215PN003_03
East River ID17010215PN003_04 CW, PCR, SS Presumed
North Fork East River ID17010215PN004_02 CW, SCR, SS Presumed
ID17010215PN004_03 CW, SCR, SS Presumed
Soldier Creek ID17010215PN008_03 CW, PCR, SS Presumed
Hunt Creek ID17010215PN009_03 CW, SCR, SS Presumed
Indian Creek ID17010215PN010_02 CW, SCR, SS Presumed
ID17010215PN010_03 CW, SCR, SS Presumed
Two Mouth Creek ID17010215PN012_02 CW, SCR, SS Presumed
Lion Creek ID17010215PN013_02 CW, SCR, SS Presumed
Trapper Creek ID17010215PN017_02 CW, SCR, SS Presumed
ID17010215PN017_03 CwW, PCR, SS Presumed
Upper Priest River— ID17010215PN018_02 CW, SS, PCR, Designated
ID/Canadian border to mouth DWS
Hughes Fork ID17010215PN019_02 CW, SCR, SS Presumed
Beaver Creek ID17010215PN020_03 CW, SCR, SS Presumed
Granite Creek ID17010215PN022_04 CW, PCR, SS Presumed
Reeder Creek ID17010215PN023 02 CW, SCR, SS Presumed
ID17010215PN023 03 CW, PCR, SS Presumed
Kalispell Creek ID17010215PN024_03 CW, PCR, SS Presumed
Lamb Creek ID17010215PN025_02 CW, SCR, SS Presumed
Binarch Creek ID17010215PN026_02 CW, SCR, SS Presumed
Upper West Branch Priest ID17010215PN027_04 CW, PCR, SS Presumed
River
Goose Creek ID17010215PN028_03 CWw, SCR, SS Presumed
Lower West Branch Priest ID17010215PN030_03 Cw, SCR Presumed
River ID17010215PN030_04 CW, PCR, SS Presumed
Moores Creek ID17010215PN031_03 CWw, PCR, SS Presumed

a. CW = cold water, SS = salmonid spawning, PCR= primary contact recreation, SCR = secondary contact
recreation, DWS = domestic water supply

11
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2.2.5 Water Quality Criteria to Support Beneficial Uses

Beneficial uses are protected by a set of water quality criteria, which include numeric criteria for
pollutants such as bacteria, dissolved oxygen, pH, ammonia, temperature, and turbidity, and
narrative criteria for pollutants such as sediment and nutrients (IDAPA 58.01.02.250-251)
(Table 5). Water quality standards that apply to salmonid spawning are discussed in Appendix B.

Table 5. Selected numeric criteria supportive of designated beneficial uses in Idaho water quality
standards.

Primary Secondary Cold Water Salmonid
Parameter Contact Contact Agquatic Life Spawning®
Recreation Recreation q P g
Water Quality Standards: IDAPA 58.01.02.250-251
Bacteria
e Geometric <126 <126 _ .
mean E. colil100 mL® E. coli/100 mL
e Single <406 <576 _ .
sample E. coliif100 mL  E. coli/100 mL
pH — — Between 6.5 and 9.0 Between 6.5 and 9.5
Dissolved — — DO exceeds 6.0 Water Column DO: DO exceeds

6.0 mg/L in water column or 90%
saturation, whichever is greater
Intergravel DO: DO exceeds

5.0 mg/L for a 1-day minimum
and exceeds 6.0 mg/L for a 7-day

oxygen (DO) milligrams/liter (mg/L)

average
Temperature® — — 22 °C or less daily maximum; 13 °C or less daily maximum;
19 °C or less daily average 9 °C or less daily average
Seasonal Cold Water: Bull Trout: Not to exceed 13 °C
Between summer solstice and maximum weekly maximum
autumn equinox: 26 °C or temperature over warmest 7-day
less daily maximum; 23 °C or period, June—August; not to
less daily average exceed 9 °C daily average in
September and October
Turbidity — — Turbidity shall not exceed —
background by more than
50 nephelometric turbidity
units (NTU) instantaneously
or more than 25 NTU for
more than 10 consecutive
days.
Ammonia — — Ammonia not to exceed —

calculated concentration
based on pH and
temperature.

EPA Bull Trout Temperature Criteria:

Water Quality Standards for Idaho, 40 CFR Part 131

Temperature

7-day moving average of 10 °C or
less maximum daily temperature
for June—September

& During spawning and incubation periods for inhabiting species

® Escherichia coli per 100 milliliters

¢ Temperature exemption: Exceeding the temperature criteria will not be considered a water quality standard violation
when the air temperature exceeds the ninetieth percentile of the 7-day average daily maximum air temperature
calculated in yearly series over the historic record measured at the nearest weather reporting station.

12
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DEQ’s procedure to determine whether a water body fully supports designated and existing
beneficial uses is outlined in IDAPA 58.01.02.050.02. The procedure relies heavily upon
biological parameters and is presented in detail in the Water Body Assessment Guidance (Grafe
et al. 2002). This guidance requires DEQ to use the most complete data available to make
beneficial use support status determinations (Figure 3).

Idaho Water Quality Standards Numeric Criteria for
Water Temperature, Dissolved Oxygen, pH, and Turbidity

q SO . a
Exceedance of standards numeric criteria greater than 10% frequency?%]\ll—“s

l No
Documented evidence indicates a measurable adverse effect?——————PNFS

+N0

Aquatic Life Use Support (ALUS)
Cold Water Aquatic Life

Obtain SMI, SFI, and SHI Scoresb

SMI score < Minimum Reference Condition or Yes
SFI score < Minimum Reference Condition

an

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

» NFS

Yes
Average condition rating score <2.0 » NFS

Fs? < Average condition rating score >=2.0

Salmonid Spawning

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

+Nn
Is there a numeric criteria violation for salmonid spawning? %NFS
No

N . T
FS (—0 Documented evidence indicates a measurable adverse effect? yes » NFS

Contact Recreation

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

No
- No If there are available bacteria data, is there Yes
a standards violation of E. Coli criteria? » NFS

ES (N—o If there are inad.eql.lalc bacteria data, dpes the GI‘S S(.:rt:ening Yes Gather
procedure indicate moderate to high potential risk? > more data

a
FS = fully supporting, NFS = not fully supporting

b
SMI = Stream Macroinvertebrate Index, SFI = Stream Fish Index, SHI = Stream Habitat Index

Figure 3. Determination steps and criteria for determining support status of beneficial uses in
wadeable streams (Grafe et al. 2002).
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2.3 Summary and Analysis of Existing Water Quality Data

Temperature criteria for protection of cold water aquatic life and salmonid spawning beneficial
uses were applied throughout the subbasin. Stream temperature data were collected and/or
assessed following the completion of TMDLs in 2003. Stream temperature data loggers were
deployed following the methodologies outlined by DEQ to ensure the data collected are
representative of the location and to help eliminate sampling error (DEQ 2000) (Figure 4). The
elevation at which the data logger was deployed was taken into consideration when evaluating
the salmonid spawning windows. Future efforts to monitor stream water temperature should
follow the same protocols.

2.3.1 Status of Beneficial Uses

Data were evaluated against the cold water aquatic life, spring and fall salmonid spawning, and
bull trout criteria. Assessments found widespread exceedances of Idaho numeric water
temperature criteria, particularly for salmonid spawning (Table 6). Data recorded within the
subbasin did not exceed the cold water aquatic life beneficial use criteria; however, the salmonid
spawning criteria are more protective (lower temperature) than the cold water aquatic life
criteria. Therefore, when temperature data exceed the more protective criteria (salmonid
spawning), the water body is assessed as impaired.
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All AUs assessed in this document exceed the 13 °C maximum weekly maximum temperature
and require TMDL development. Gold, Granite, Malcom, North Fork Indian, Beaver, and Tango
Creeks do not exceed the salmonid spawning criteria. All creeks but North Fork Indian Creek fail
either the Idaho Bull Trout criteria or federal Bull Trout criteria or both.

It is currently DEQ’s policy to allow for minor exceedances of water quality temperature criteria
when the exceedance occurs less than 10% of the critical time period and no other evidence of
thermal inputs exists (Grafe et al. 2002). Exceptions are also made for water temperature
exceedances that occur during periods when air temperatures exceed the 90th percentile of air
temperatures recorded in the area (Grafe et al. 2002). The data evaluated in Table 6 and Table 7
exceed the salmonid spawning criteria by more than 10%.
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2.3.2 Data Gaps

Due to time and budget constraints, data were not collected for every stream in the Priest River
subbasin. Instead, DEQ used as much data as they could from a wide variety of sources. All data
were reviewed by DEQ to ensure quality and consistency. Data collected that did not follow
DEQ’s protocol were not used for this TMDL. The watershed advisory group (WAGQG) is fully
aware of the limited data and is receptive to additional field verification of data as the need
arises.

Canopy Closure and Stream Widths

The following data sets are lacking information:

1. Canopy Closures: Field data were collected at 21 sites throughout the basin using
Solar Pathfinders. Field data from the Solar Pathfinders were used to validate model
estimates of canopy closures. The WAG recognizes that, although the values between
the model estimates and Solar Pathfinders are often close, in some locations, the
model estimates are simply incorrect. In these instances, a Solar Pathfinder (or
suitable substitute) should be used in the field to determine shade.

2. Stream Widths: Like canopy closures, stream widths were estimated and not
measured in most locations. The stream width measurements were based on
hydrologic curves developed for streams in the Pend Oreille subbasin and
supplemented with actual data from DEQ Beneficial Use Reconnaissance Program
(BURP) surveys of streams in the Priest River subbasin. Since the stream width
variable is especially sensitive in the temperature models, actual stream width data
should be collected as part of the field verification of the temperature model.

Main Stem Priest River between Outlet Dam and Upper West Branch

The lower Priest River from Priest Lake to the upper West Branch has not been identified as
impaired by DEQ; however, it is likely that water quality concerns (temperature and habitat)
exist for this reach. The channel of the Priest River immediately downstream of the Outlet Dam
appears to be relatively wide and shallow. Therefore, the stream would be more likely to heat up
because of exposure to solar radiation. One of the reasons that this portion of the Priest River is
wider and shallower today than it was 100 years ago is that the early logging in the Priest River
subbasin included frequent log drives down the main stem Priest River. The log drives resulted
in more vertical banks, less functional floodplain, and less channel complexity.

Because the channel profile is now much wider than it was before the log drives, more of the
water is exposed to direct solar radiation. The stream temperature issue is further complicated
from the warm water flowing through the Outlet Dam into Priest River. Immediately upstream of
the dam, the water is backed up and relatively shallow for about 4,500 feet. Stream temperature
data are needed for the water above and below Outlet Dam.
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3 Subbasin Assessment—Pollutant Source Inventory

Pollution within the Priest River subbasin is primarily from temperature. Load allocations were

established in the Priest River Subbasin Assessment and Total Maximum Daily Load, approved
by EPA in 2001 (DEQ 2001).

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

Temperature

Temperature is a water quality factor integral to the life cycle of fish and other aquatic species.
Different temperature regimes also result in different aquatic community compositions. Water
temperature dictates whether a warm, cool, or coldwater aquatic community is present. Many
factors, natural and anthropogenic, affect stream temperatures. Natural factors include altitude,
aspect, climate, weather, riparian vegetation (shade), and channel morphology (width and depth).
Human-influenced factors include heated discharges (such as those from point sources), riparian
alteration, channel alteration, and flow alteration.

Elevated steam temperatures can be harmful to fish at all life stages, especially if they occur in
combination with other habitat limitations such as low dissolved oxygen or poor food supply.
Acceptable temperature ranges vary for different species of fish, with coldwater species being
the least tolerant of high water temperatures. Temperature as a chronic stressor to adult fish can
result in reduced body weight, reduced oxygen exchange, increased susceptibility to disease, and
reduced reproductive capacity. Acutely high temperatures can result in death if they persist for
an extended length of time. Juvenile fish are even more sensitive to temperature variations than
adult fish, and can experience negative impacts at a lower threshold value than the adults,
manifesting in retarded growth rates. High temperatures also affect embryonic development of
fish before they even emerge from the substrate. Similar kinds of affects may occur to aquatic
invertebrates, amphibians and mollusks, although less is known about them.

3.1 Point Sources

Point sources are sources of pollution from known discharge locations. The AUs being evaluated for
PNV are not affected by the discharge of any identified National Pollutant Discharge Elimination
System (NPDES)-permitted point sources.

3.2 Nonpoint Sources

Lack of riparian shade is the likely cause of excess water temperatures. Riparian shade loss has been
caused by historic events and activities in the subbasin similar to those that have caused sediment
loads. Roads, fires, and floods have affected riparian areas extensively. In addition, many riparian
areas were heavily logged in the early days of timber harvest.

Channel morphology changes have also affected solar loading, as many stream segments have
become wider and shallower than they were under natural background conditions. Channels and
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shade conditions in most watersheds are recovering as management has changed over time to protect
riparian zones.

Present-day anthropogenic riparian shade losses are caused primarily by roads and residential and
recreational development along streams. Many riparian roads have been removed and reclaimed in
recent decades. However, there still remain travel routes in the subbasin that are located near streams
and on floodplains. In this area, residential and recreational development has affected riparian shade.
Planting trees in riparian areas can help restore shade and other water quality benefits of healthy
riparian vegetation.

4 Subbasin Assessment—Summary of Past and Present
Pollution Control Efforts

Nonpoint source pollution control efforts in the Priest River subbasin are numerous and
widespread. For the most part, they come from the implementation of standardized best
management practices (BMPs) for forestry. Timber harvest in the Priest River subbasin began in
the 1890s. Logs were transported to Priest Lake, some by the use of a flume, and stored at the
outlet of the lake. From 1901 to 1949, log drives down Priest River floated the logs to mills on
the Pend Oreille River. Harvest was largely selective, removing only high-value species or
salvage from wildfires. At this time ground skidding, even on steep slopes, was not considered
problematic. As a result, skid trail density was higher than that of the present. Since 1970, cable
yarding has been required on steep slopes, reducing the amount of skid trails necessary. In
addition, it has become common practice to obliterate these trails when they are no longer
necessary. Fuels abatement practices and site preparation activities have also been changed to
reduce the amount of soil disturbances on harvested areas. In the 1960s and 1970s, clearcutting
became the dominant harvest method, but decreased in the mid-1980s.

In 1974, rules and regulations were adopted under the Forest Practices Act (FPA), giving
oversight of all forest practices on forest land to the state of Idaho. Inspections are made by the
IDL and the federal land management agencies to ensure compliance. The Idaho Panhandle
National Forest, through the federal Pacific Anadromous Fish Strategy, generally does not permit
timber harvest in riparian habitat conservation areas and other areas where the activity would
pose an unacceptable risk to aquatic or riparian habitat (USFS and BLM 1995). In January 2014,
the Idaho State Legislature approved a new shade rule, or streamside tree retention rule, under
the FPA.

5 Total Maximum Daily Loads

A TMDL prescribes an upper limit (i.e., load capacity) on discharge of a pollutant from all
sources to ensure water quality standards are met. It further allocates this load capacity among
the various sources of the pollutant. Pollutant sources fall into two broad classes: point sources,
each of which receives a wasteload allocation, and nonpoint sources, each of which receives a
load allocation. Natural background contributions, when present, are considered part of the load
allocation but are often treated separately because they represent a part of the load not subject to
control. Because of uncertainties about quantifying loads and the relation of specific loads to
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attaining water quality standards, the rules regarding TMDLs (40 CFR 130) require a margin of
safety be included in the TMDL. Practically, the margin of safety and natural background are
both reductions in the load capacity available for allocation to pollutant sources.

Load capacity can be summarized by the following equation:
LC=MOS +NB + LA + WLA = TMDL

Where:
LC = load capacity
MOS = margin of safety
NB = natural background
LA =load allocation
WLA = wasteload allocation

The equation is written in this order because it represents the logical order in which a load
analysis is conducted. First, the load capacity is determined. Then the load capacity is broken
down into its components. After the necessary margin of safety and natural background, if
relevant, are quantified, the remainder is allocated among pollutant sources (i.e., the load
allocation and wasteload allocation). When the breakdown and allocation are complete, the result
is a TMDL, which must equal the load capacity.

The load capacity must be based on critical conditions—the conditions when water quality
standards are most likely to be violated. If protective under critical conditions, a TMDL will be
more than protective under other conditions. Because both load capacity and pollutant source
loads vary, and not necessarily in concert, determining critical conditions can be more
complicated than it may initially appear.

Another step in a load analysis is quantifying current pollutant loads by source. This step allows
for the specification of load reductions as percentages from current conditions, considers equities
in load reduction responsibility, and is necessary for pollutant trading to occur. A load is
fundamentally a quantity of pollutant discharged over some period of time and is the product of
concentration and flow. Due to the diverse nature of various pollutants, and the difficulty of
strictly dealing with loads, the federal rules allow for “other appropriate measures” to be used
when necessary (40 CFR 130.2). 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 and allow “gross allotment™ as a load allocation where available data or appropriate
predictive techniques limit more accurate estimates. For certain pollutants whose effects are long
term, such as temperature, EPA allows for seasonal or annual loads.

Temperature TMDLs have been developed for all AUs in the Priest River subbasin exceeding
Idaho water quality criteria. AUs addressed by the Addendum Priest River Subbasin Assessment
and Total Maximum Daily Load were reevaluated in this analysis because of new techniques in
temperature TMDL development. TMDLs developed in 2001 and 2003 relied on a mathematical
equation to prescribe shade based on elevation to achieve a desired stream temperature. Due to
the elevation of the watersheds analyzed, the shade requirements in most locations exceeded
100%. Complete stream shade is not achievable in a natural setting, so those streams addressed
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by the 2003 TMDLs were reevaluated in this document using the PNV method developed by
Shumar and De Varona (2009).

5.1 Instream Water Quality Targets

For the Priest River subbasin temperature TMDLs, we used a PNV approach. The Idaho water
quality standards include a provision (IDAPA 58.01.02.200.09) that if natural conditions exceed
numeric water quality criteria, exceedance of the criteria is not considered a violation of water
quality standards. In these situations, natural conditions essentially become the water quality
standard, and for temperature TMDLS, the natural level of shade and channel width become the
TMDL target. The instream temperature that results from attaining these conditions is consistent
with the water quality standards, even if it exceeds numeric temperature criteria. Appendix B
provides further discussion of water quality standards and natural background provisions.

The PNV approach is described briefly below. The procedures and methodologies to develop
PNV target shade levels and to estimate existing shade levels are described in detail in The
Potential Natural Vegetation (PNV) Temperature Total Maximum Daily Load (TMDL)
Procedures Manual (Shumar and De Varona 2009). The manual also provides a more complete
discussion of shade and its effects on stream water temperature.

5.1.1 Factors Controlling Water Temperature in Streams

Several important factors contribute heat to a stream, including ground water temperature, air
temperature, and direct solar radiation (Poole and Berman 2001). Of these, direct solar radiation
is the source of heat that is most likely to be controlled. The parameters that affect the amount of
solar radiation hitting a stream throughout its length are shade and stream morphology. Shade is
provided by the surrounding vegetation and other physical features such as hillsides, canyon
walls, terraces, and high banks. Stream morphology (i.e., structure) affects the density of riparian
vegetation and water storage in the alluvial aquifer. Riparian vegetation and channel morphology
are the factors influencing shade that are most likely to have been influenced by anthropogenic
activities and can be most readily corrected and addressed by a TMDL.

Riparian vegetation provides a substantial amount of shade on a stream by virtue of its
proximity. However, depending on how much vertical elevation surrounds the stream, vegetation
further away from the riparian corridor may also provide shade to the stream. We can measure
the amount of shade that a stream receives in a number of ways. Effective shade (i.e., that shade
provided by all objects that intercept the sun as it makes its way across the sky) can be measured
in a given location with a Solar Pathfinder or other optical equipment that works similar to a
fish-eye lens on a camera. Effective shade can also be modeled using detailed information about
riparian plants and their communities, topography, and stream aspect.

In addition to shade, canopy cover is a similar parameter that affects solar radiation. Canopy
cover is the vegetation that hangs directly over the stream and can be measured using a
densiometer or estimated visually either on-site or using aerial photography. All of these
methods provide information about how much of the stream is covered and how much is exposed
to direct solar radiation.
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5.1.2 Potential Natural Vegetation for Temperature TMDLs

PNV along a stream is the riparian plant community that has grown to an overall mature state,
although some level of natural disturbance is usually included in the development and use of
shade targets. Vegetation can be removed by disturbance either naturally (e.g., wildfire,
disease/old age, wind damage, wildlife grazing) or anthropogenically (e.g., domestic livestock
grazing, vegetation removal, erosion). The idea behind PNV as targets for temperature TMDLs is
that PNV provides a natural level of solar loading to the stream without any anthropogenic
removal of shade-producing vegetation. Vegetation levels less than PNV (with the exception of
natural levels of disturbance and age distribution) result in the stream heating up from
anthropogenically created solar inputs.

We can estimate PNV (and therefore target shade) from models of plant community structure
(i.e., shade curves for specific riparian plant communities), and we can measure or estimate
existing canopy cover or shade. Comparing the two (target and existing shade) tells us how much
excess solar load the stream is receiving and what potential there is to decrease solar gain.
Streams disturbed by wildfire or some other natural disturbance will be at less than PNV and
require time to recover. Streams that have been disturbed by human activity may require
additional restoration above and beyond natural recovery.

Existing and PNV shade was converted to solar loads from data collected on flat-plate collectors
at the nearest National Renewable Energy Laboratory (NREL) weather stations. In this case,
DEQ used the Spokane, Washington, station. The difference between existing and target solar
load, assuming existing load is higher, is the load reduction necessary to bring the stream back
into compliance with water quality standards (Appendix B).

PNV shade and associated target solar loads are assumed to be the natural condition; thus, stream
temperatures under PNV conditions are assumed to be natural (so long as there are no point
sources or any other anthropogenic sources of heat in the watershed) and are considered to be
consistent with the Idaho water quality standards even if they exceed numeric criteria by more
than 0.3 °C.

5.1.2.1 Existing Shade Estimates

Existing stream shade levels were estimated using aerial photos and geographic information
system (GIS) software. The software allowed the user to view high-resolution aerial photography
on a computer screen along with other information such as streams, topography, monitoring
locations, road networks, and other mapping information. Stream shade levels were estimated by
viewing the aerial photo at its highest resolution and relying on best-professional judgment
developed while working in the field.

Existing shade was estimated for 28 AUs from visual interpretation of aerial photos. Estimates of
existing shade based on plant type and density were marked out as stream segments on a
1:100,000 or 1:250,000 hydrography taking into account natural breaks in vegetation density.
Stream segment length for each estimate of existing shade varies depending on the land use or
landscape that has affected that shade level. Each segment was assigned a single value
representing the bottom of a 10% shade class (adapted from the cumulative watershed effects
process, IDL 2000). For example, if shade for a particular stream segment was estimated
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somewhere between 50% and 59%, we assigned a 50% shade class to that segment. The estimate
is based on a general intuitive observation about the kind of vegetation present, its density, and
stream width. Streams where the banks and water are clearly visible are usually in low shade
classes (10%, 20%, or 30%). Streams with dense forest or heavy brush where no portion of the
stream is visible are usually in high shade classes (70%, 80%, or 90%). More open canopies
where portions of the stream may be visible usually fall into moderate shade classes (40%, 50%,
or 60%).

Visual estimates made from aerial photos are strongly influenced by canopy cover and do not
always take into account topography or any shading that may occur from physical features other
than vegetation. It is not always possible to visualize or anticipate shade characteristics resulting
from topography and landform. However, research has shown that shade and canopy cover
measurements are remarkably similar (OWEB 2001), reinforcing the idea that riparian vegetation
and objects proximal to the stream provide the most shade. The visual estimates of shade in this
TMDL were partially field verified with a Solar Pathfinder, which measures effective shade and
takes into consideration other physical features that block the sun from hitting the stream surface
(e.g., hillsides, canyon walls, terraces, and man-made structures).

Solar Pathfinder Field Verification

The accuracy of the aerial photo interpretations were field verified with a Solar Pathfinder at
eleven sites scattered throughout the subbasin (see Appendix A for results). Five of these sites
were collected by DEQ regional office personnel and six were from Forest Practices Water
Quality Audit sites visited in 2008. These data, although limited in scope, were used to calibrate
our eyes when we reexamined the original aerial photo interpretation of existing shade. The
existing shade presented in this document represents corrected shade values for the eleven sites.

The Solar Pathfinder is a device that allows one to trace the outline of shade-producing objects
on monthly solar path charts. The percentage of the sun’s path covered by these objects is the
effective shade on the stream at the location where the tracing is made. To adequately
characterize the effective shade on a stream segment, ten traces are taken at systematic or
random intervals along the length of the stream in question.

At each sampling location, the Solar Pathfinder was placed in the middle of the stream at about
the bank-full water level. Ten traces were taken following the manufacturer’s instructions

(i.e., orient to south and level). Systematic sampling was used because it is easiest to accomplish
without biasing the sampling location. For each sampled segment, the sampler started at a unique
location, such as 50 to 100 meters from a bridge or fence line, and proceeded upstream or
downstream taking additional traces at fixed intervals (e.g., every 50 meters, 50 paces, etc.).
Alternatively, one can randomly locate points of measurement by generating random numbers to
be used as interval distances.

When possible, the sampler also measured bank-full widths, took notes, and photographed the
landscape of the stream at several unique locations while taking traces. Special attention was
given to changes in riparian plant communities and what kinds of plant species (the large,
dominant, shade-producing ones) were present. One can also take densiometer readings at the
same location as Solar Pathfinder traces. These readings provide the potential to develop
relationships between canopy cover and effective shade for a given stream.
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5.1.2.2 Target Shade Determination

PNV targets were determined from an analysis of probable vegetation at the streams and
comparing that to shade curves developed for similar vegetation communities in the region. A
shade curve shows the relationship between effective shade and stream width. As a stream gets
wider, shade decreases because the vegetation has less ability to shade the center of wide
streams. As vegetation gets taller, the plant community is able to provide more shade at any
given channel width.

Natural Bank-Full Widths

Stream width must be known to calculate target shade since the width of a stream affects the
amount of shade the stream receives. Bank-full width is used because it best approximates the
width between the points on either side of the stream where riparian vegetation starts. Measures
of current bank-full width may not reflect widths present under PNV (i.e., natural widths). As
impacts to streams and riparian areas occur, width-to-depth ratios tend to increase such that
streams become wider and shallower. Shade produced by vegetation covers a lower percentage
of the water surface in wider streams, and widened streams can also have less vegetative cover if
shoreline vegetation has eroded away.

Since existing bank-full width may not be discernible from aerial photo interpretation and may
not reflect natural bank-full widths, this parameter must be estimated from available information.
We used regional curves for the major basins in Idaho—developed from data compiled by Diane
Hopster of the IDL—to estimate natural bank-full width (Figure 5).

For each stream evaluated in the loading analysis, natural bank-full width is estimated based on
drainage area of the Pend Oreille curve from Figure 5. Although estimates from other curves
were examined (i.e. Spokane, Kootenai, Clearwater), the Pend Oreille curve was ultimately
chosen because of its proximity to the Priest River subbasin and its similar topography. Tables
containing natural bank-full width estimates for each stream in each subwatershed are presented
in Appendix C.

Natural bank-full width curve estimates were partially field verified by using BURP data
collected by DEQ. However, for the Priest River subbasin, only a few BURP sites existed at the
time of this evaluation. In general, we have found in other watershed’s BURP bank-full width
data to agree with the natural bank-full width estimates from the Pend Oreille subbasin curve.
Existing widths, where available, are presented in load tables in Appendix C. Existing width
values in the tables are either based on actual data, or in some instances, it was appropriate to
provide crude measurements of stream width as seen on aerial photographs. Where such
data/measurements are not attainable, existing width in the table matches estimated natural
width.
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Design Conditions

Streams examined in this document are found in two sub-ecoregions in the Northern Rockies
Level III Ecoregion defined by McGrath et al. (2001). The Priest River subbasin is located in the
Northern Rockies Level 3 Ecoregion of McGrath et al. (2001). The higher elevations
surrounding the Lake are in the Selkirk Mountains Level 4 Ecoregion, an area known for its
mixed coniferous forests of Pacific species (grand fir, western redcedar, and western hemlock)
and Rocky Mountain species (western larch, western white pine, and lodgepole pine). A
combination of weather patterns, high relief and very narrow valleys results in more summer
precipitation, fog, and relative humidity at low to mid elevations than elsewhere in northern
Idaho. Boreal influence is stronger here resulting in lower subalpine fir-spruce zones and more
extensive whitebark pine than in the rest of the Northern Rockies Ecoregion. North-facing
valleys have extensive peat lands and avalanche chutes are common.

The lower elevations around the major river valleys are in the Inland Maritime Foothills and
Valleys Level 4 Ecoregion (McGrath et al., 2001). Here western hemlock, western redcedar,
grand fir, Douglas fir, Ponderosa pine, lodgepole pine, and western larch are common. Birch,
alder, and aspen are common on floodplains and as seral stands on uplands.

The Idaho Panhandle National Forests have grouped this wide variety of forests into habitat
types, which form the basis for 11 vegetation response units (VRUs) that can be grouped into
four basic forest types (A—D) based on temperature and moisture (Table 8). VRUs are further
explained in the procedures manual for PNV temperature TMDLs (Shumar and De Varona
2009). These VRUs were used as the basis for developing shade curves used to set target shade
levels for the streams in this analysis.

Most streams examined are in the moderately warm and moderately cool/moist assemblage of
forests of Group B (VRUs 4, 5, and 6). Other forest types include Groups A and C as well as
stunted forests at high elevation rocky sites. In addition to these forest types, Shumar and

De Varona (2009) include shade curves developed for two lower-elevation hardwood-conifer
mix forests that occur at lower elevation, wider floodplains. The labels for these groups, although
identified as Nonforest Group 1 and 2, are perhaps a misnomer because they are a mix of both
coniferous and hardwood species and have a substantial tree component. The stream
forest/vegetation type for each AU is listed in Tables D-1 through D-37 (Appendix D).

The east-side drainages originate high on the Selkirk Crest above Priest Lake. This high
elevation rocky terrain is subject to heavy snows and wind that result in reduced vegetation
stature. While not completely Krummholz in nature, the forests in this region are often reduced
in height and cover compared to lower elevation forests. A specific shade curve was produced
for these Rocky/High Elevation areas from forest data collected by LiDAR images of four
unharvested headwater locations (Keokee, Devils, and Uleda Creeks). This LIDAR was flown in
August 2012 for the East River drainage. The data provided density, crown size, and tree height
for the riparian community. The result was an average canopy cover to produce the shade curve.
The Rocky/High Elevation forest/vegetation type is listed as applicable in Tables D-1 through
D-37 (Appendix D).

Additionally, stream locations are scattered throughout low elevation areas around the lake
where the riparian community is dominated by thinleaf alder meadows. In those locations
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(Trapper, Lion, Two Mouth, Snow, Soldier, Lamb, Reeder, and Floss Creeks and East River), an
alder shade curve was used from Shumar and De Varona (2009) for shade targets.

In a few instances, rock outcrop or avalanche paths have directly influenced the streamside
vegetation. A forest or hardwood shade curve would not be appropriate for targets in these areas
as the vegetation is unlikely to attain target levels. In such locations, we have set the existing
shade level as interpreted through aerial photos as the target shade level. The avalanche
forest/vegetation type is listed as applicable in Tables D-1 through D-37 (Appendix D).

Table 8. Idaho Panhandle National Forests basic forest types and vegetation response units.

Forest Vegetation

Type Response Units Forest Description

This group contains the warmer and drier habitat types. These areas
include warm, dry grasslands to moderately cool and dry upland sites.
The dry, lower-elevation open ridges are composed of Douglas-fir and
ponderosa pine in well-stocked and fairly open-growing conditions.

Group A 1,2,and 3 Moderately moist upland areas and dense draws also include larch and
lodgepole pine, with lesser amounts of ponderosa pine. While the
growing season is fairly long, high solar inputs and moderately shallow
soils often result in soils that dry out early in the growing season, which
results in low-to-moderate site productivity.

This group occupies most of the moist sites along benches and stream
bottoms. The moderating effects of the inland maritime climate
ecologically influence this group. This group is widespread throughout

Group B 4,5,and 6 the forest and has the most biological productivity. Douglas and grand
fir, lodgepole and ponderosa pine, western larch, western redcedar, and
quaking aspen commonly occur within the vegetation group.

This group contains the moist, lower subalpine forest setting and is
common on the northwest- to east-facing slopes, riparian and poorly
drained subalpine sites, and moist forest pockets. Vegetation
productivity is moderate to high as a result of the high moisture-holding
capacity and nutrient productivity of loess deposits, adequate
precipitation, and a good growing season.

Group C 7 and 8

This group is typified by cool and moderately dry conditions with
moderate solar input. The local climate is characterized by a short
growing season with early summer frosts. Due to generally shallow
soils, slope position, and aspect, soil moisture is often limited during late
summer months. This group is generally found on rolling ridges and
upper reaches of convex mountain slopes. Subalpine fir, lodgepole pine,
and Engelmann spruce are dominant tree species within this vegetation

group.

Group D 9,10, and 11

Shade Curve Selection

To determine PNV shade targets for the Priest River subbasin, effective shade curves for the
Kaniksu National Forest groups A, B, C, and were examined (Figures D-13 to D-15, Appendix
D) and for Rocky/High Elevation and Thin Leaf Alder Forest groups (Figures D-16 to D-18,
Appendix D). Effective shade curves include percent shade on the vertical axis and stream width
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on the horizontal axis. As a stream becomes wider, a given vegetation type loses its ability to
shade wider and wider streams (Figure 6). Shumar and De Varona (2009) provide an explanation
of how shade curves were developed for the Idaho Panhandle.

The effective shade calculations are based on a 6-month period from April through September.
This period coincides with the critical time when temperatures could negatively affect cold water
aquatic life and salmonid spawning beneficial uses. Late July and early August typically
represent the period of highest stream temperatures.
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Figure 6. Example relationship between stream width and shade.

Effectlve Shade (%)

The use of the various shade curves described below is based on an aquatic response unit (ARU)
filter, which is a USFS method used to differentiate between forest and nonforest riparian
vegetation (Shumar and De Varona 2009). If the stream order is between 1st and 4th and the
gradient is >3%, then one of the Forest Group shade curves is used for that section of stream.
Stream order and stream gradients are presented in Appendix A. Which Forest Group shade
curve is used for a particular section of stream depends on the predominant forest type (i.e.,
VRU) surrounding the stream in that section. For example, Group B tends to be the dominant
shade curve used in this TMDL. Shade target percentages in Group B are determined from
averaging three aspect-based shade curves, one for each cardinal direction (N-S and E-W) and
one for the 45 degree angles (Figure D-14, Appendix D).

If stream orders are between 1st and 4th, but the gradient is <3%, then the stream falls into the
Nonforest Group 1 category from the ARU filter (Shumar and De Varona 2009). Generally, the
lower portions of most streams fall into the <3% slope class. Shade curves developed for this
group include a variety of coniferous and deciduous vegetation (Shumar and De Varona 2009).
Shade curves were developed for even-numbered channel widths only (i.e., 2 meters, 4 meters,
etc.). Targets for odd-numbered widths are extrapolated by averaging the higher and lower even-
numbered width targets (Table 9). When stream orders increase to the Sth and 6th level, streams
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and their associated floodplains become wider and a second group of nonconiferous forest
vegetation is needed for describing shade targets (Table 10). Shumar and De Varona (2009)
provide more explanation in determining shade targets.

Table 9. Shade targets for Nonforest Group 1 vegetation type at various stream widths.

Non-Forest| 1m 2m 3m | 4m 5m 6m | 7m 8m | 9m | 10m | 11m | 12m | 13m | 14m | 15m | 16m | 17m | 18m | 19m | 20m | 21m | 22m | 23m | 24m | 25m

Group 1 - Hardw oods - 0/180 93 75 61 53 47 42 38 35 32 30 28 26
45/135/225/315 93 n 64 55 49 43 39 35 32 30 27 25
90/270 95 82 69 57 47 39 34 30 27 25 23 21

Target (%)| 97 94 86 78 72 65 60 55 52 48 45 M 39 37 35 33 32 30 29 28 27 26 25 24 24

Non-Forest| 26m | 27m | 28m | 29m | 30m | 31m | 32m | 33m | 34m | 35m | 36m | 37m | 38m | 39m | 40m | 41m | 42m | 43m | 44m | 45m | 46m | 47m | 48m | 49m | 50m

Group 1 - Hardw oods - 0/180 | 24 23 22 20 19 18 17 17 16 15 15 14 14
45/135/225/315| 24 22 21 19 18 17 17 16 15 14 14 13 13

90/270{ 20 19 17 16 16 15 14 13 13 12 12 11 11

Target (%)| 23 22 21 21 20 19 18 18 18 18 17 17 16 16 15 15 15 15 14 14 14 14 13 13 13

Table 10. Shade targets for Nonforest Group 2 vegetation type at various stream widths.

Non-Forestl 1m 2m [ 3m | 4m 5m | 6m 7m 8m [ 9m | 10m | 1Mm | 12m | 13m [ 14m | 15m [ 16m | 17m | 18m | 19m | 20m | 21m | 22m | 23m | 24m | 25m

Group 2 - Hardw oods - 0/180 86 67 54 47 4 37 34 31 29 26 25 23
45/135/225/315 88 69 57 49 43 39 35 32 29 27 25 23
90/270 90 74 62 53 44 37 32 28 25 23 21 20

Target (%)| 94 88 79 70 64 58 54 50 47 43 M 38 36 34 32 30 29 28 27 25 25 24 23 22 21

Non-Forest| 26m | 27m | 28m | 29m | 30m | 31m | 32m | 33m | 34m | 35m | 36m | 37m | 38m | 39m | 40m | 41m | 42m | 43m [ 44m | 45m | 46m | 47m | 48m | 49m | 50m

Group 2 - Hardw oods - 0/1{ 22 20 19 18 17 17 16 15 14 14 13 13 12
45/135/225/315 21 20 19 18 17 16 15 14 14 13 13 12 12
90/270| 18 17 16 15 14 14 13 12 12 " " 10 10

Target (%)| 20 20 19 19 18 18 17 17 16 16 16 16 15 15 14 14 13 13 13 13 12 12 12 12 1"

The east-side drainages such as Trapper, Lion, Two Mouth, and Indian Creeks, and East River
originate high on the Selkirk Crest above Priest Lake. These high-elevation rocky areas have a
specific shade curve produced from forest data collected by LiDAR images of four unharvested
headwater locations (Keokee, Devils, and Uleda Creeks). The result was an average canopy
cover of 65% and average height of 33 feet (see Table D-42) used in the Shade.xls Temperature
Model (Shumar and De Varona 2009) to produce the shade curve.

Stream locations are scattered throughout low elevation areas around the lake where the riparian
community is dominated by thinleaf alder meadows. In those locations (Trapper, Lion, Two
Mouth, Snow, Soldier, Lamb, Reeder, and Floss Creeks and East River), we used an alder shade
curve (Figure D-18, Appendix D) from Shumar and De Varona (2009) for shade targets.

In rock outcrop or avalanche locations, the existing shade level was set as interpreted through
aerial photos as the target shade level. Hence, if we estimate existing shade in an avalanche path
to be 50%, then the target shade associated with that stream segment is likewise set at 50%.

5.2 Load Capacity

The load capacity for a stream under PNV is essentially the solar loading allowed under the
shade targets specified for the reaches within that stream. These loads are determined by
multiplying the solar load received by a flat-plate collector (under full sun) for a given period of
time by the fraction of the solar radiation that is not blocked by shade (i.e., the percent open or
100% minus percent shade). In other words, if a shade target is 60% (or 0.6), the solar load
hitting the stream under that target is 40% of the load hitting the flat-plate collector under full
sun.
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We obtained solar load data from flat-plate collectors at the NREL weather station in Spokane,
Washington. The solar loads used in this TMDL are spring/summer averages (i.e., an average
load for the 6-month period from April through September). As such, load capacity calculations
are also based on this 6-month period, which coincides with the time of year when stream
temperatures are increasing, deciduous vegetation is in leaf, and fall spawning is occurring.
During this period, temperatures may affect beneficial uses such as spring and fall salmonid
spawning and cold water aquatic life criteria may be exceeded during summer months. Late July
and early August typically represent the period of highest stream temperatures. However, solar
gains can begin early in the spring and affect not only the highest temperatures reached later in
the summer but also salmonid spawning temperatures in spring and fall.

In Appendix D, Figures D-1, D-4, D-7, and D-10 and Tables D-1 through D-37 show the PNV
shade targets. The tables also show corresponding target summer loads (in kilowatt-hours per
square meter per day [kWh/m?/day] and kWh/day) that serve as the load capacities for the
streams. Existing and target loads in kWh/day can be summed for the entire stream or portion of
stream examined in a single load analysis table. These total loads are shown at the bottom of
their respective columns in each table. Because load calculations involve stream segment area
calculations, the segments channel width, which typically only has one or two significant figures,
dictates the level of significance of the corresponding loads. One significant figure in the
resulting load can create rounding errors when existing and target loads are subtracted. The totals
row of each load table represents total loads with two significant figures in an attempt to reduce
apparent rounding errors.

5.3 Estimates of Existing Pollutant Loads

Regulations allow that loadings “...may range from reasonably accurate estimates to gross
allotments, depending on the availability of data and appropriate techniques for predicting the
loading,” (40 CFR §130.2(I)). An estimate must be made for each point source. Nonpoint
sources are typically estimated based on the type of sources (land use) and area (such as a
watershed) but may be aggregated by type of source or land area. To the extent possible,
background loads should be distinguished from human-caused increases in nonpoint loads.

Existing loads in this temperature TMDL come from estimates of existing shade as determined
from aerial photo interpretations. There are currently no permitted point sources in the affected
AUs. Like target shade, existing shade was converted to a solar load by multiplying the fraction
of open stream by the solar radiation measured on a flat-plate collector at the Spokane,
Washington, NREL weather station. Existing shade data are presented in Appendix D, Figures
D-2, D-5, D-8, and D-11. Like load capacities (target loads), existing loads in Appendix D,
Tables D-1 through D-37 are presented on an area basis (kWh/m?/day) and as a total load
(kWh/day). Existing loads in kWh/day are also summed for the entire stream or portion of stream
examined in a single load analysis table. The difference between target and existing load is also
summed for the entire table. Should existing load exceed target load, this difference becomes the
excess load (i.e., lack of shade) to be discussed next in the load allocation section and as depicted
in the lack-of-shade figures (Appendix D, Figures D-3, D-6, D-9, and D-12).

It is important to note, in some instances, existing load was less than the target load (as depicted
by a credit in the excess load column in Appendix D, Tables D-1 through D-37). In such cases,
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WAG priorities are to field verify the sites to determine the true existing shade and to determine
if the sites are candidates for delisting based on whether they have met their target shade.

5.4 Load and Wasteload Allocation

Because this TMDL is based on PNV, which is equivalent to background loading, the load
allocation is essentially the desire to achieve background conditions. However, in order to reach
that objective, load allocations are assigned to nonpoint source activities that have affected or
may affect riparian vegetation and shade as a whole. Therefore, load allocations are stream
segment specific and dependent upon the target load for a given segment. In Appendix D, Tables
D-1 through D-37 show the target shade and corresponding target summer load. This target load
(i.e., load capacity) is necessary to achieve background conditions. There is no opportunity to
further remove shade from the stream by any activity without exceeding its load capacity.
Additionally, because this TMDL is dependent upon background conditions for achieving water
quality standards, all tributaries to the waters examined here need to be in natural conditions to
prevent excess heat loads to the system.

Table 11-Table 14 show the total existing, target, and excess loads and the average lack of shade
for each water body examined. The size of a stream influences the size of the excess load. Large
streams have higher existing and target loads by virtue of their larger channel widths.

Although this TMDL analysis focuses on total solar loads, it is important to note that differences
between existing and target shade, as depicted in the shade deficit figures (Appendix D,

Figures D-3, D-6, D-9, and D-12), are the key to successfully restoring these waters to achieving
water quality standards. Target shade levels for individual reaches should be the goal managers
strive for with future implementation plans. Managers should focus on the largest differences
between existing and target shade as locations to prioritize implementation efforts. Each load
analysis table contains a column that lists the lack of shade on the stream segment. This value is
derived from subtracting target shade from existing shade for each segment. Thus, stream
segments with the largest lack of shade are in the worst shape. The average lack of shade derived
from the last column in each load analysis table is listed in Table 11-Table 14 and provides a
general level of comparison among streams.

As stated previously, in some instances, the target solar load was less than the existing solar load.
In such cases, WAG priorities are to field verify the sites to determine the true existing shade and
to determine whether the AU is a candidate for delisting. Until this field verification can be
made, the WAG determined the AU will remain in a status of being impaired by temperature on
Idaho’s Integrated Report

From the loading analysis, the upper Priest River has the greatest need for implementation where
Trapper Creek, upper Priest River, and Hughes Fork have solar load reduction requirements of
40% or greater (Table 11). The 3rd order reach of Trapper Creek needs to be field verified for
solar loading because target loads are greater than the estimated existing loads.

35 Final January 2016



Priest River SBA and TMDL Addendum

Table 11. Total solar loads and average lack of shade for the upper Priest River region.

Total Total Target Excess Necessary
Assessment Unit Existing - Load
Water Body . Load in . Percent
Number Loadin = \yp/4a in Reduction
kWh/day Y kWhi/day

Trapper Creek 17010215PN017_02 140,000 85,000 56,000 40%
Trapper Creek 17010215PN017_03 34,000 47,000 -13,000 0
Upper Priest River: 17010215PN018_02 180,000 64,000 120,000 66%
ID/Canadian border to
mouth
Hughes Fork: sourceto  17010215PN019_02 170,000 55,000 120,000 71%
mouth

In the eastside region of the subbasin, Indian Creek has the greatest need for implementation
with 46% shade reduction requirement on the 3rd order reach. Soldier Creek is also in need of
implementation to reduce the solar load reduction requirement of 29%. Two AUs in the eastside
region, 3rd order Hunt and Lion Creeks, have targets greater than the estimated existing load
(Table 12). These AUs should be prioritized for field verification of solar loading before any
decisions are made that the AUs are meeting background conditions for shade.

Table 12. Total solar loads and average lack of shade for the Priest Lake eastside region.

Total Total Target Necessa
Assessment Unit Existing 9 Excess Load ry
Water Body . Load in . Percent
Number Load in KWh/da in kWh/day Reduction
kWh/day y
Soldier Creek: source to 17010215PN008_03 140,000 100,000 40,000 29%
mouth
Hunt Creek: source to 17010215PNO09_03 9,000 12,000 -3,000 0%
mouth
Indian Creek: source to 17010215PNO10_02 190,000 170,000 26,000 14%
mouth
Indian Creek: source to 17010215PN010_03 120,000 57,000 55,000 46%
mouth
Two Mouth Creek: source 17010215PN012_02 610,000 530,000 77,000 13%
to mouth
Lion Creek: source to 17010215PN013_02 860,000 900,000 -34,000 0%
mouth

In the westside region of the subbasin, Reeder Creek is the biggest candidate for implementation
projects, with a 33% solar load reduction requirement on the 2nd order AU. Kalispell and Lamb
Creeks had load reduction requirements of less than 10% (Table 13). Beaver Creek should be
prioritized for field verification of existing loads.
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Table 13. Total solar loads and average lack of shade for the Priest Lake westside region.

Total

. oL Total Target Necessary
Water Body Assessment Unit Exnstlr_lg Load in Excess Load Percent
Number Load in kWh/da in kWh/day Reduction
kWh/day y

Beaver Creek: source to  17010215PN020_03 30,000 30,000 0 0%
mouth
Granite Creek ID/WA 17010215PN022_04 990,000 850,000 140,000 14%
border to mouth
Reeder Creek: source to  17010215PN023_02 200,000 150,000 50,000 33%
mouth
Reeder Creek: source to  17010215PN023_03 18,000 16,000 2,000 11%
mouth
Kalispell Creek: source to 17010215PN024_03 440,000 420,000 17,000 4%
mouth
Lamb Creek: ID/WA 17010215PN025_02 470,000 430,000 29,000 6%

border to mouth

In the lower Priest River region of the subbasin, the Middle Fork East River, North Fork East
River, Binarch Creek, and Moores Creek all had solar loading reduction requirements of greater
than 40%. These creeks should be prioritized for implementation. Goose Creek and East River
had load reduction requirements of 33% and 29%, respectively. The 3rd order of the North Fork
East River should be prioritized for field verification of solar loading—especially because the
2nd order AU has such high load reduction requirements (Table 14).

It is important to note, rivers such as the lower Priest River have very large target and existing
loads because of their large width, and shade does not affect them as much. In such
circumstances, a lack of near-shore shade does not create proportionally large excess loads.

A certain amount of excess load is potentially created by the existing shade/target shade
difference inherent in the loading analysis. Because existing shade is reported as a 10% class
level and target shade is a unique integer, there is usually a difference between them. For
example, say a particular stretch of stream has a target shade of 86% based on its vegetation type
and natural bank-full width. If existing shade on that stretch of stream were at target level, it
would be recorded as 80% existing shade in the loading analysis because it falls into that existing
shade class. An automatic difference of 6% could be attributed to the margin of safety.
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Table 14. Total solar loads and average lack of shade for the Lower Priest River region.

Total

. o Total Target Necessary
Water Body Assessment Unit EXIStII:Ig Load in E_xcess Load Percent
Number Load in KWh/da in kWh/day Reduction
kWh/day y
Priest River 17010215PN001_05 13,000,000 11,000,000 1,900,000 15%
Middle Fork East River ~ 17010215PN003 02 130,000 60,000 75,000 58%
Middle Fork East River ~ 17010215PN003 03 250,000 240,000 13,000 5%
East River 17010215PN003_04 250,000 180,000 73,000 29%
North Fork East River 17010215PN004_02 190,000 100,000 99,000 52%
North Fork East River 17010215PN004_03 68,000 74,000 -6,000 0%
Binarch Creek: ID/WA 17010215PN026_02 140,000 66,000 74,000 53%
border to mouth
Upper West Branch Priest 17010215PN027_04 530,000 520,000 11,000 2%
River
Goose Creek 17010215PN028_03 160,000 110,000 52,000 33%
Lower West Branch Priest 17010215PN030_03 340,000 300,000 41,000 12%
River: ID/WA border to
mouth
Lower West Branch Priest 17010215PN030_04 1,100,000 900,000 230,000 21%
River: ID/WA border to
mouth
Moores Creek 17010215PN031_03 140,000 76,000 63,000 45%

5.4.1 Water Diversion

Stream temperature may be affected by diversions of water for water rights purposes. Diversion
of flow reduces the amount of water exposed to a given level of solar radiation in the stream
channel, which can result in increased water temperature in that channel. Loss of flow in the
channel also affects the ability of the near-stream environment to support shade-producing
vegetation, resulting in an increase in solar load to the channel.

Although these water temperature effects may occur, nothing in this TMDL supersedes any
water appropriation in the affected watershed. Section 101(g), the Wallop Amendment, was
added to the CWA as part of the 1977 amendments to address water rights. It reads as follows:

It is the policy of Congress that the authority of each State to allocate quantities of water within its
jurisdiction shall not be superseded, abrogated or otherwise impaired by this chapter. It is the further policy
of Congress that nothing in this chapter shall be construed to supersede or abrogate rights to quantities of
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water which have been established by any State. Federal agencies shall co-operate with State and local
agencies to develop comprehensive solutions to prevent, reduce and eliminate pollution in concert with
programs for managing water resources.

Additionally, Idaho water quality standards indicate the following:

The adoption of water quality standards and the enforcement of such standards is not intended to...interfere
with the rights of Idaho appropriators, either now or in the future, in the utilization of the water
appropriations which have been granted to them under the statutory procedure... (IDAPA 58.01.02.050.01)

In this TMDL, we have not quantified what impact, if any, diversions are having on stream
temperature. Water diversions are allowed for in state statute, and it is possible for a water body
to be 100% allocated. Diversions notwithstanding, reaching shade targets as discussed in the
TMDL will protect what water remains in the channel and allow the stream to meet water quality
standards for temperature. This TMDL will lead to cooler water by achieving shade that would
be expected under natural conditions and water temperatures resulting from that shade. DEQ
encourages local landowners and holders of water rights to voluntarily do whatever they can to
help instream flow for the purpose of keeping channel water cooler for aquatic life.

5.4.2 Margin of Safety

The margin of safety in this TMDL is considered implicit in the design. Because the target is
essentially background conditions, loads (shade levels) are allocated to lands adjacent to these
streams at natural background levels. Because shade levels are established at natural background
or system potential levels, it is unrealistic to set shade targets at higher, or more conservative,
levels. Additionally, existing shade levels are reduced to the next lower 10% shade class, which
likely underestimates actual shade in the load analysis. Although the load analysis used in this
TMDL involves gross estimations that are likely to have large variances, load allocations are
applied to the stream and its riparian vegetation rather than specific nonpoint source activities
and can be adjusted as more information is gathered from the stream environment.

5.4.3 Seasonal Variation

This TMDL is based on average summer loads. All loads have been calculated to be inclusive of
the 6-month period from April through September. This time period is when the combination of
increasing air and water temperatures coincides with increasing solar inputs and increasing
vegetative shade. The critical time period is April through June when spring salmonids spawning
is occurring, July and August when maximum temperatures exceed cold water aquatic life
criteria, and September when fall salmonids spawning is most likely to be affected by higher
temperatures. Water temperature is not likely to be a problem for beneficial uses outside of this
time period because of cooler weather and lower sun angle.

5.4.4 Reasonable Assurance

All load allocations within this document are directed at nonpoint source activities. The
completion of on-the-ground actions designed to reduce pollutant loads will be completed
through designated management agency (DMA) and citizen participation. DEQ’s continued
interaction with these groups will help ensure progress is made towards pollutant reductions.
DEQ will inform these groups on the current water quality data, updated BMPs, and potential
funding sources.
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It is anticipated that forested streamside shade will be improved with the 2014 initiative to revise
the Idaho FPA (IDAPA 20.02.01). The adopted changes will significantly enhance streamside
shade requirements for Class I streams (fish bearing or domestic water use), and further clarify
filtering and shade requirements on Class II streams. Implementation of the new streamside
shade rules may, or may not, result in full achievement of shade targets.

This initiative had its origin from a quadrennial interagency audit of statewide timber harvesting
activities that was conducted in 2000 between IDL and DEQ. Throughout 2012 and 2013, IDL
advanced the proposed rulemaking process working in conjunction with the Idaho Forest
Practices Act Advisory Committee, [daho Board of Land Commissioners, and other interested
parties.

With DEQ concurrence, IDL obtained 2014 legislative approval for the proposed rule changes
with a date of July 1, 2014, for implementation.

5.4.5 Construction Stormwater and TMDL Wasteload Allocations

No known NPDES-permitted point sources exist in the affected watersheds. Thus, no wasteload
allocations are discussed in this TMDL. If a point source is proposed that would have thermal
consequence on these waters, background provisions addressing such discharges in Idaho water
quality standards (IDAPA 58.01.02.200.09 and IDAPA 58.01.02.401.03) should be involved
(Appendix B).

Stormwater runoff is water from rain or snowmelt that does not immediately infiltrate into the
ground and flows over or through natural or man-made storage or conveyance systems. When
undeveloped areas are converted to land uses with impervious surfaces—such as buildings,
parking lots, and roads—the natural hydrology of the land is altered and can result in increased
surface runoff rates, volumes, and pollutant loads. Certain types of stormwater runoff are
considered point source discharges for CWA purposes, including stormwater that is associated
with municipal separate storm sewer systems (MS4s), industrial stormwater covered under the
Multi-Sector General Permit (MSGP), and construction stormwater covered under the
Construction General Permit (CGP).

5.4.5.1 Municipal Separate Storm Sewer Systems

Polluted stormwater runoff is commonly transported through MS4s, from which it is often
discharged untreated into local water bodies. An MS4, according to 40 CFR 122.26(b)(8), is a
conveyance or system of conveyances that meets the following criteria:

e Owned by a state, city, town, village, or other public entity that discharges to waters of
the United States

e Designed or used to collect or convey stormwater (including storm drains, pipes, and
ditches)

e Not a combined sewer

e Not part of a publicly owned treatment works (sewage treatment plant)

To prevent harmful pollutants from being washed or dumped into an MS4, operators must obtain
an NPDES permit from EPA, implement a comprehensive municipal stormwater management
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program (SWMP), and use BMPs to control pollutants in stormwater discharges to the maximum
extent practicable.

5.4.5.2 Industrial Stormwater Requirements

Stormwater runoff picks up industrial pollutants and typically discharges them into nearby water
bodies directly or indirectly via storm sewer systems. When facility practices allow exposure of
industrial materials to stormwater, runoff from industrial areas can contain toxic pollutants

(e.g., heavy metals and organic chemicals) and other pollutants such as trash, debris, and oil and
grease. This increased flow and pollutant load can impair water bodies, degrade biological
habitats, pollute drinking water sources, and cause flooding and hydrologic changes, such as
channel erosion, to the receiving water body.

Multi-Sector General Permit and Stormwater Pollution Prevention Plans

In Idaho, if an industrial facility discharges industrial stormwater into waters of the United
States, the facility must be permitted under EPA’s most recent MSGP. To obtain an MSGP, the
facility must prepare a stormwater pollution prevention plan (SWPPP) before submitting a notice
of intent for permit coverage. The SWPPP must document the site description, design, and
installation of control measures; describe monitoring procedures; and summarize potential
pollutant sources. A copy of the SWPPP must be kept on site in a format that is accessible to
workers and inspectors and be updated to reflect changes in site conditions, personnel, and
stormwater infrastructure.

Industrial Facilities Discharging to Impaired Water Bodies

Any facility that discharges to an impaired water body must monitor all pollutants for which the
water body is impaired and for which a standard analytical method exists (40 CFR 136).

Also, because different industrial activities have sector-specific types of material that may be
exposed to stormwater, EPA grouped the different regulated industries into 29 sectors, based on
their typical activities. Part 8 of EPA’s MSGP details the stormwater management practices and
monitoring that are required for the different industrial sectors. EPA anticipates issuing a new
MSGP in December 2013. DEQ anticipates including specific requirements for impaired waters
as a condition of the 401 certification. The new MSGP will detail the specific monitoring
requirements.
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TMDL Industrial Stormwater Requirements

When a stream is on Idaho’s §303(d) list and has a TMDL developed, DEQ may incorporate a
wasteload allocation for industrial stormwater activities under the MSGP. However, most load
analyses developed in the past have not identified sector-specific numeric wasteload allocations
for industrial stormwater activities. Industrial stormwater activities are considered in compliance
with provisions of the TMDL if operators obtain an MSGP under the NPDES program and
implement the appropriate BMPs. Typically, operators must also follow specific requirements to
be consistent with any local pollutant allocations. The next MSGP will have specific monitoring
requirements that must be followed.

5.4.5.3 Construction Stormwater

The CWA requires operators of construction sites to obtain permit coverage to discharge
stormwater to a water body or municipal storm sewer. In Idaho, EPA has issued a general permit
for stormwater discharges from construction sites.

Construction General Permit and Stormwater Pollution Prevention Plans

If a construction project disturbs more than 1 acre of land (or is part of a larger common
development that will disturb more than 1 acre), the operator is required to apply for a CGP from
EPA after developing a site-specific SWPPP. The SWPPP must provide for the erosion,
sediment, and pollution controls they intend to use; inspection of the controls periodically; and
maintenance of BMPs throughout the life of the project. Operators are required to keep a current
copy of their SWPPP on site or at an easily accessible location.

TMDL Construction Stormwater Requirements

When a stream is on Idaho’s §303(d) list and has a TMDL developed, DEQ may incorporate a
gross wasteload allocation for anticipated construction stormwater activities. Most loads
developed in the past did not have a numeric wasteload allocation for construction stormwater
activities. Construction stormwater activities are considered in compliance with provisions of the
TMDL if operators obtain a CGP under the NPDES program and implement the appropriate
BMPs. Typically, operators must also follow specific requirements to be consistent with any
local pollutant allocations. The CGP has monitoring requirements that must be followed.

Postconstruction Stormwater Management

Many communities throughout Idaho are currently developing rules for postconstruction
stormwater management. Sediment is usually the main pollutant of concern in construction site
stormwater. DEQ’s Catalog of Stormwater Best Management Practices for Idaho Cities and
Counties (DEQ 2005) should be used to select the proper suite of BMPs for the specific site,
soils, climate, and project phasing in order to sufficiently meet the standards and requirements of
the CGP to protect water quality. Where local ordinances have more stringent and site-specific
standards, those are applicable.

42 Final January 2016



Priest River SBA and TMDL Addendum

5.4.6 Reserve for Growth

No allowances have been made for future growth in these PNV TMDLs. No point source
discharges exist in the waters for which PNV TMDLs were developed. Expanded nonpoint
source activities will have the same PNV targets.

5.4.7 Climate Change

Substantial scientific evidence indicates that air temperatures are rising across much of the earth,
including the American West, and most of this warming is due to increasing concentrations of
carbon dioxide and other heat-trapping gases in the atmosphere (NRC 2010). While climate
naturally varies in short- and long-term patterns, research suggests that human activities are
causing an increase in greenhouse gases and causing air temperature changes far outside the
natural range of variability (NRC 2010).

If predictions about the future climate are accurate, these changes pose economic and
environmental threats to many parts of the world, including Idaho. Water resources and aquatic
life may be particularly affected. Many possible impacts to water quality and aquatic life in the
Pacific Northwest are presented by Hamlet et al. (2005); Karl et al. (2009); Mote and Salathé
(2009); the NRC (2010); and Isaak et al. (2010) and can be summarized as follows:

e Increasingly warm air temperatures

e Amplified precipitation variability with decreased summer precipitation and increased
winter precipitation

e Increased insect outbreaks, wildfire activity, and altered stream hydrologies

e Altered vegetation conditions—forests are predicted to change in the future with altered
species composition adapted to the most recent climate conditions

e Warming water temperatures in streams and rivers

Scientists have also evaluated the risk posed to Westslope Cutthroat Trout and Bull Trout by
predicted summer temperature increases, uncharacteristic winter flooding, and increased
wildfires. They determined that 65% of habitat currently occupied by Westslope Cutthroat Trout
will be at high risk from one or more of these factors (Williams et al. 2009).

Other research has evaluated possible risks to Bull Trout from a changing climate. Researchers
found that predicted warming could result in losses of 18%—-92% of thermally suitable natal
habitat areas and an even greater proportion of large (>10,000 hectares) habitat patches
(Rieman et al. 2007). In addition, stream temperature increases associated with a changing
climate may allow nonnative species such as Eastern Brook Trout, Rainbow Trout, and
Smallmouth Bass to invade further upstream and potentially threaten the persistence of native
trout (Fausch et al. 2006; Rieman et al. 2007; Rahel and Olden 2008; Isaak et al. 2010).

These temperature TMDLs are designed to ensure compliance with Idaho water quality standards
based on current and historic climatic conditions. If predictions are correct, future changes in
stream temperature related to warming air temperatures and changing climate may warrant
further investigation. This information also suggests that efforts to protect and restore water
quality are all the more important. Shade can provide cooling effects to the stream fairly
independent of climate and can help to insulate the stream from increasing air temperatures.
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5.5 Implementation Strategies

Implementation strategies for TMDLs produced using PNV-based shade and solar loads should
incorporate the load analysis tables presented in this TMDL (Appendix D, Tables D-1-D-37).
These tables need to be updated, first to field verify the remaining existing shade levels and
second to monitor progress toward achieving reductions and TMDL goals. Using the Solar
Pathfinder to measure existing shade levels in the field is important to achieving both objectives.
It is likely that further field verification will find discrepancies with reported existing shade
levels in the load analysis tables. Due to the inexact nature of the aerial photo interpretation
technique, these tables should not be viewed as complete until verified. Implementation
strategies should include Solar Pathfinder monitoring to simultaneously field verify the TMDL
and mark progress toward achieving desired load reductions.

DEQ recognizes that implementation strategies for TMDLs may need to be modified if
monitoring shows that TMDL goals are not being met or significant progress is not being made
toward achieving the goals. Reasonable assurance (addressed in section 5.4.4) for the TMDL to
meet water quality standards is based on the implementation strategy. There may be a variety of
reasons that individual stream segments do not meet shade targets, including natural phenomena
(e.g., beaver ponds, springs, wet meadows, and past natural disturbances) and/or historic land-
use activities (e.g., logging, grazing, and mining). It is important that existing shade for each
stream segment be field verified to determine if shade differences are real and result from
activities that are controllable. Information within this TMDL (maps and load analysis tables)
should be used to guide and prioritize implementation investigations. The information in this
TMDL may need further adjustment to reflect new information and conditions in the future.

Due to the historic prevalence of extensive stand-replacing forest fires within the Priest River
subbasin, it is recognized that attainment of target shade for all stream reaches at any one time
may not be fully achievable. Frequent lightning starts, difficult access, and occasional wind-
driven events during drought years have all contributed to wildland fire playing a significant role
in shaping the natural landscape. A rough approximation of mid- to upper-elevation streamside
shade segments significantly impacted by extensive fire at different points in time ranges from
5% to 30%. This estimation may be within the natural range of variability for the Priest River
subbasin. More recent large-stand replacement fire events included the 1967 Sundance Fire
(15,850 acres within the subbasin) and the Trapper Peak Fire (16,600 acres within the subbasin).
DEQ views fire events as part of the natural landscape and background (Lieberg 1899; Larsen
and Lowdermilk 1920; Anderson 1968; IDL 1933).

Beaver damming is a naturally occurring phenomenon within the Priest River subbasin. If not
recognized during the aerial photo interpretation, the beaver dam and resulting pond could result
in a misinterpretation of the existing shade, target shade, and stream width. When noted, beaver
dams were incorporated into the PNV model as natural. If beaver dams are found to be causing
erroneous PNV analysis during implementation of this TMDL, the area should be noted and
incorporated into the TMDL 5-year review. Efforts to reach full target shade in these areas may
not be practical.

Portions of some watersheds have natural conditions that limit riparian vegetation growth. Steep
topography, rocky slopes, or rock cliffs limit vegetative growth in these areas, and achieving
potential natural shade as depicted by the modeled shade curve is not practical in these areas.
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These natural occurrences may result in a lack of shade as identified in the model, but these areas
will not be expected to reach full potential shading from riparian vegetation.

Stream segments with existing bank-full widths significantly wider (over 3 meters) than the
estimated natural bank-full widths should be a focus of future monitoring efforts. In these areas,
existing and potential shade is limited due to the overwidened stream channel. The cause for the
overwidening is most likely excess bed load sediment. The excess bed load alters the bank-full
width-to-depth ratio, making the stream wider than it would be naturally. The greater width-to-
depth ratio results in a wide, shallow stream, oftentimes with midchannel bars or extensive point
bars. The excess near-bank stress applied to the streambanks in these situations also exacerbates
the problem by causing bank instability and erosion. The eroded material is transported
downstream resulting in more stream widening. In these locations, measures should be taken to
mitigate bank erosion before the full potential riparian vegetation can be established.

5.5.1 Time Frame

Increases in shade provided to the stream from riparian vegetation may only take a few years to
establish, but many years will be required for vegetation to achieve its full potential to reduce
solar inputs. Once implementation actions and strategies have been established, at least 20 years
(depending on vegetation type) will be required for a diverse and mature vegetative community
to become well established and provide maximum shade. Achievement of shade targets will not
occur at once. Shade targets for smaller streams may be reached sooner than those established for
larger streams given their smaller bank-full widths.

DEQ and the designated WAG will continue to reevaluate TMDLs on a 5-year cycle. During the
S-year review, implementation actions taken, in progress, and planned will be reviewed, and
pollutant load allocations will be reassessed accordingly.

5.5.2 Approach

TMDLs will be implemented through the continuation of ongoing pollution control activities in
the watershed. The designated WAG, DMAs, local organizations, and other appropriate public
process participants are expected to do the following:

e Develop BMPs to achieve load allocations.

e Give reasonable assurance that management actions will meet load allocations through
both quantitative and qualitative analysis of management measures.

e Adhere to measurable milestones for progress.

e Develop a timeline for implementation, including cost and funding.

e Develop a monitoring plan to determine if BMPs are being implemented, if individual
BMPs are effective, and if load allocations are being met.

The Priest River WAG supports efforts by landowners within the basin to improve streamside
shade on stream segments where existing shade falls significantly short of target shade. This
WAG explicitly endorses requests for grant approval or extraordinary funding where the
difference between existing shade and target shade exceeds 20%. Additionally, proposed projects
shall not further degrade riparian areas. Examples of streamside shade improvement projects
may include tree planting, site-specific riparian management plans, riparian fencing, and stream
morphology improvement.
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The WAG will continue to work with the public. As the TMDL process continues, the WAG will
support engaging all interested persons to further the WAG goals to improve stream temperature
to support native fish populations in the Priest River subbasin.

This WAG explicitly endorses requests for grant approval or extraordinary funding in instances
where watershed restoration projects are implemented following extensive or extreme fire
events, provided significant degradation of near-stream areas is not expected to occur from the
proposed project.

5.5.3 Responsible Parties

In addition to the DMAs, the public—through the WAG and other equivalent organizations or
processes—will have opportunities to be involved in developing the implementation plan to the
maximum extent practical. The following Idaho DMAs are responsible for management
activities:

e Idaho Department of Lands for timber harvest activities, oil and gas exploration and
development, and mining activities
Idaho Soil and Water Conservation Commission for grazing and agricultural activities
Idaho Transportation Department for public road construction
Idaho State Department of Agriculture for aquaculture
DEQ for all other activities

Although not an Idaho DMA, the USFS is responsible for implementing TMDL activities on
land it manages.

The responsible DMA will recommend specific control actions and submit the implementation
plan to DEQ. DEQ will act as a repository for the implementation plan and conduct 5-year
reviews of progress toward TMDL goals.

5.5.4 Implementation Monitoring Strategy

Monitoring conducted within the Priest River subbasin to evaluate the effectiveness of BMPs
and ambient water quality will be done using DEQ-approved monitoring procedures at the time
of sampling. These procedures will ensure the data collected are compatible and usable during
the DEQ assessment process.

Effective shade monitoring can take place on any reach throughout the Priest River subbasin and
compared to estimates of existing shade. Those areas with the largest disparity between existing
shade estimates and shade targets should be monitored with Solar Pathfinders to verify the
existing shade levels and to determine progress towards meeting shade targets. It is important to
note that many existing shade estimates have not been field verified and may require adjustment
during the implementation process. Stream segments for each change in existing shade vary in
length depending on land use or landscape that has affected that shade level. It is appropriate to
monitor within a given existing shade segment to see if that segment has increased its existing
shade towards target levels. Ten equally spaced Solar Pathfinder measurements within that
segment averaged together should suffice to determine new shade levels in the future.
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Monitoring progress towards achieving shade targets will follow the guidelines established in
The Potential Natural Vegetation (PNV) Temperature Total Maximum Daily Load (TMDL)
Procedures Manual (Shumar and De Varona 2009).

6 Conclusions

Effective shade targets were established for all streams based on the concept of maximum
shading under PNV equals natural background temperature levels. Shade targets were actually
derived from effective shade curves developed for similar vegetation types in Idaho. Existing
shade was determined from aerial photo interpretation field verified with Solar Pathfinder data.

Most AUs examined lack shade and have excess solar loads as a result. These AUs have been
recommended to remain, or be placed in Category 4a of Idaho’s Integrated Report (Table 15).
Some AUs have relatively low excess loads with needed reductions varying from 1%—-19%.
Others have considerably larger excess loads. Target shade levels for individual reaches should
be the goal managers strive for with future implementation plans. Managers should key in on the
largest differences between existing and target shade as locations to prioritize implementation
efforts.

Table 15. Summary of assessment outcomes.

Recommended
Assessment Unit  Assessment Unit Pollutant TMDL(s) Changes to
Name Number Completed Next Integrated
Report

Justification

Lower Priest River 1D17010215PNO001_05 Temperature Yes Move to 4a Excess solar load
from lack of
shade

Big Creek—source 1D17010215PN002_03 E. coli No Move to 2 Recent data
to mouth suggests no
impairment

Middle Fork East ID17010215PN003_02 Temperature Yes Remainin4a  Excess solar load

River ID17010215PN003_03 from lack of
shade; updated
using PNV
method

East River ID17010215PN003_04 Temperature Yes Remainin4a  Excess solar load
from lack of
shade; updated
using PNV
method

North Fork East ID17010215PN004_02 Temperature Yes Remainin4a  Excess solar load

River ID17010215PN004_03 from lack of
shade; updated
using PNV
method
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Assessment Unit
Name

Assessment Unit
Number

Pollutant

TMDL(s)

Recommended

Changes to

Justification

Completed Next Integrated

Report

Soldier Creek

Hunt Creek

Indian Creek

Indian Creek

Two Mouth Creek

Lion Creek

Trapper Creek

Upper Priest River

Hughes Fork

Beaver Creek

Granite Creek

Reeder Creek

Kalispell Creek

ID17010215PN008_03

ID17010215PN009_03

ID17010215PN010_02

ID17010215PN010_03

ID17010215PN012_02

ID17010215PN013_02

ID17010215PN017_02

ID17010215PN017_03

ID17010215PN018_02

ID17010215PN019_02

ID17010215PN020_03

ID17010215PN022_04

ID17010215PN023_02
ID17010215PN023_03

ID17010215PN024_03

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Move to 4a

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade

Excess solar
Load from lack
of shade

Excess solar load
from lack of
shade

Excess solar load
from lack of
shade
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Recommended
Assessment Unit  Assessment Unit TMDL(s) Changes to e o
Name Number Pollutant Completed Next Integrated Justification
Report
Kalispell Creek ID17010215PN024 03 Combined No Remove asa  Cause of
biota/habitat pollutant impairment is
bioassessment temperature
Lamb Creek ID17010215PN025_02 Temperature Yes Move to 4a Excess solar load
from lack of
shade
Lamb Creek ID17010215PN025 02 Combined No Remove asa  Cause of
biota/habitat pollutant impairment is
bioassessment temperature
Binarch Creek ID17010215PN026_02 Temperature Yes  Move to 4a Excess solar load
from lack of
shade
Upper West Branch1D17010215PN027_03 Combined No None Insufficient data;
Priest River biota/habitat additional
bioassessment pollutants cannot
be ruled out
Upper West Branch1D17010215PN027_04 Temperature Yes Move to 4a Excess solar load
Priest River from lack of
shade
Upper West Branch1D17010215PN027_04 Combined No None Insufficient data;
Priest River biota/habitat additional
bioassessment pollutants cannot
be ruled out
Goose Creek ID17010215PN028 03 Temperature Yes  Move to 4a Excess solar load
from lack of
shade
Lower West ID17010215PN030_03 Temperature Yes Move to 4a Excess solar load
Branch Priest River ID17010215PN030_04 from lack of
shade
Moores Creek ID17010215PN031_03 Temperature Yes Move to 4a Excess solar load
from lack of
shade

This document was prepared with input from the public, as described in Appendix E. Following
the public comment period, comments and DEQ responses will also be included in this appendix,
and a distribution list will be included in Appendix F.
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Glossary

§303(d)

Assessment Unit (AU)

Beneficial Use

Refers to section 303 subsection “d” of the Clean Water Act.
Section 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 United States Environmental
Protection Agency approval.

A group of similar streams that have similar land use practices,
ownership, or land management. However, stream order is the
main basis for determining AUs. All the waters of the state are
defined using AUs, and because AUs are a subset of water body
identification numbers, they tie directly to the water quality
standards so that beneficial uses defined in the water quality
standards are clearly tied to streams on the landscape.

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

Beneficial Use Reconnaissance Program (BURP)

Exceedance

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.

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

Fully Supporting

Load Allocation (LA)

Load(ing)

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

A portion of a water body’s load capacity for a given 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.
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Load Capacity (LC)

Margin of Safety (MOS)

Nonpoint Source

Not Assessed (NA)

Not Fully Supporting

Point Source

How much pollutant a water body can receive over a given period
without causing violations of state water quality standards. Upon
allocation to various sources, a margin of safety, and natural
background contributions, it becomes a total maximum daily load.

An implicit or explicit portion of a water body’s load capacity set
aside to allow for uncertainly about the relationship between the
pollutant loads and the quality of the receiving water body. The
margin of safety is a required component of a total maximum daily
load (TMDL) and is often incorporated into conservative
assumptions used to develop the TMDL (generally within the
calculations and/or models). The margin of safety is not allocated
to any sources of pollution.

A dispersed source of pollutants generated from a geographical
area when 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 nonirrigated 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.

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).

A source of pollutants characterized by having a discrete
conveyance, such as a pipe, ditch, or other identifiable “point” of
discharge into a receiving water. Common point sources of
pollution are industrial and municipal wastewater plants.

Pollutant

Pollution

Generally, any substance introduced into the environment that
adversely affects the usefulness of a resource or the health of
humans, animals, or ecosystems.

A very broad concept that encompasses human-caused changes in
the environment that alter the functioning of natural processes and
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Stream Order

produce undesirable environmental and health effects. Pollution
includes human-induced alteration of the physical, biological,
chemical, and radiological integrity of water and other media.

Hierarchical ordering of streams based on the degree of branching.
A lst-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.

Total Maximum Daily Load (TMDL)

A TMDL is a water body’s load capacity after it has been allocated
among pollutant sources. It can be expressed on a time basis other
than daily if appropriate. Sediment loads, for example, are often
calculated on an annual basis. A TMDL is equal to the load
capacity, such that load capacity = margin of safety + natural
background + load allocation + wasteload allocation = TMDL. 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.

Wasteload Allocation (WLA)

Water Body

Water Quality Criteria

The portion of receiving water’s load 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 a water body.

A stream, river, lake, estuary, coastline, or other water feature, or
portion thereof.

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, aquatic habitat, or industrial processes.

Water Quality Standards

State-adopted and United States Environmental Protection
Agency-approved ambient standards for water bodies. The
standards prescribe the use of the water body and establish the
water quality criteria that must be met to protect designated uses.
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Appendix A. Data Sources and Pathfinder Results

Table A-1. Data sources for the Priest River subbasin TMDLs.

Water Body Data Source Type of Data Co:;«:::‘t;on
10 water bodies DEQ CDA Regional Office, Solar Pathfinder effective 2008, 2009
FPA Water Quality Audit shade and stream width
Middle Fork of East River  Idaho Department of Lands LIDAR 2012
Tributaries
All waters DEQ State Technical Aerial photo interpretation of 2009

Services Office existing shade and stream
width estimation
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Priest River Subbasin

Stream Order
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Pathfinder Results.

Table A-2. Solar pathfinder results collected by DEQ in the Priest River tributaries subbasin.

Site (Stream Name)

Average shade level (%)

Lion Creek 75%
Two Mouth Creek 45%
Indian Creek 79%
Kalispell Creek 63%
Granite Creek 22%

Table A-3. Solar pathfinder results collected by FPA audits in the Priest River tributaries subbasin.

Stream Name FPA audit site Average shade level (%)
Cougar Creek Lake Fly 82%
Hunt Creek Cat Hunt 86%
Moores Creek 57 Bear Paws 29%
Alder Creek Gold Cup 65%
Tunnel Creek POL Industrial 84%
Fox Creek MF Fox 81%
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Appendix B. State and Site-Specific Water Quality Standards
and Criteria

Water Quality Standards Applicable to Salmonid Spawning
Temperature

Water quality standards for temperature are specific numeric values not to be exceeded during
the salmonid spawning and egg incubation period, which varies by species. For spring-spawning
salmonids (including Westslope Cutthroat Trout), the default spawning and incubation period
recognized by the Idaho Department of Environmental Quality (DEQ) is generally from

March 15 to July 1 each year (Grafe et al. 2002). The Coeur d’Alene Regional Office further
divided the general spawning and incubation windows with assistance from the Idaho
Department of Fish and Game to better reflect and protect salmonid spawning and incubation in
northern Idaho. The adjusted spawning and incubation windows account for differences in
elevation, a watershed characteristic not accounted for originally (Table B-1). Fall spawning can
occur as early as August 15 and continue with incubation into the following spring up to June 1.
Per IDAPA 58.01.02.250.02.f.1i., the following water quality criteria need to be met during the
specified time period:

13 °C as a maximum daily maximum water temperature

DEQ recently changed the water quality criteria and removed the salmonid spawning 9 °C
maximum daily average temperature. This was adopted by the Idaho Legislature in 2012.

The cold water aquatic life beneficial use, of which salmonid spawning is a subset, identifies
water temperatures intended to protect and maintain a viable community for coldwater fish
species and for other coldwater species (IDAPA 58.01.02.250.02.b). Per IDAPA
58.01.02.250.02.b., the following water quality criteria need to be met for cold water aquatic life:

e 22 °C maximum daily maximum water temperature
¢ 19 °C maximum daily average water temperature

Bull Trout (Salvelinus confluentus) is listed as a threatened species by the US Fish and Wildlife
Service. To protect the species in Idaho, a recovery plan was developed by the state in which
water temperature criteria were set to protect the threatened species (IDAPA 58.01.02.250.02.g).
The US Environmental Protection Agency (EPA) also promulgated Bull Trout water quality
temperature criteria (40 CFR 131.33). State and federal temperature criteria are summarized in
Table B-1.

The cold water aquatic life criteria is not discussed in this section because where the cold water
aquatic life beneficial use criteria apply, the salmonid spawning criteria also apply and are more
protective (i.e., require a lower temperature) than the cold water aquatic life criteria. When
temperature data exceed the more protective criteria (salmonid spawning), the water body is
identified as impaired by temperature regardless of whether it fails the cold water aquatic life
criteria.
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Table B-1. State and federal water temperature standards applicable in the Priest River tributaries

subbasin.
Type Location Criteria Dates
22 °C (71.6 °F)
Maximum Daily
Maximum Temperature
Cold Water . . . (MDMT) . .
Aquatic Life Applies to entire subbasin 19°C (66.2 °F) Applies entire year
Maximum Daily
Average Temperature
(MDAT)
13 °C (55.4 °F) Spring Fall
Maximum Daily Spawning Spawning
Maximum Temperature
. Applies to entire subbasin where | (MDMT) >4,000 ft Aug 15—
Salmonid beneficial : ; Jun 1-July 31 Nov 15
Spawning eneficial use is designated or 9°C (482 °F)
ex|st|ng i ) / 3,000_4,000 ﬂ
Maximum Daily May 15-July 15
Average Temperature <3.000 ft
(MDAT) May 1-July 1
13 °C (55.4 °F) Reari
Maximum Weekly eanng NA
. . . Maximum Temperature| Jun 1-Aug 31
Applies to the entire drainage to
Idaho Bull Briost Lak uding Sold (MWMT)
Trout Criteria® riest Lake, excluding Soldier 9°C (48.2 °F S -
Creek o (48 5 ?I pawning
aximum Daily B
Average Temperature NA Sep 1
Abandon, Athol, Bath, Bear,
Bench, Blacktail, Bog, Boulder,
Bugle, Canyon, Caribou, Cedar,
Chicopee, Deadman, East Fork
Trapper, Fedar, Floss, Gold,
Granite, Horton, Hughes Fork,
us Indian, Jackson, Jost, Kalispell,
Environmental | Kent, Keokee, Lime, Lion, Lost, |10 °C (50 °F)
Protection Lucky, Malcom, Middle Fork Easti Maximum Weekly
Agency River, Muskegon, North Fork Maximum Temperature Jun 1-Sep 30
Bull Trout Granite, North Fork Indian, (MWMT)
Criteria Packer, Rock, Ruby, South Fork

Granite, South Fork Indian,
South Fork Lion, Squaw, Tango,
Tarlac, Trapper, Two Mouth,
Uleda, and Zero Creeks, Priest
River (above Priest Lake), The
Thoroughfare, East River

a. Current Idaho temperature criteria for Bull Trout have not been approved or disapproved by the US Environmental
Protection Agency.
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Natural Background Provisions

For potential natural vegetation temperature TMDLs, it is assumed that natural temperatures may
exceed these numeric criteria during certain time periods. If potential natural vegetation targets
are achieved, yet stream temperatures are warmer than these criteria, it is assumed that the
stream’s temperature is natural (provided there are no point sources or human-induced ground

water sources of heat) and natural background provisions of Idaho’s water quality standards
apply (IDAPA 58.01.02.200.09):

When natural background conditions exceed any applicable water quality criteria set forth in Sections 210,
250, 251, 252, or 253, the applicable water quality criteria shall not apply; instead, there shall be no
lowering of water quality from natural background conditions. Provided, however, that temperature may be
increased above natural background conditions when allowed under Section 401.

Section 401 relates to point source wastewater treatment requirements. In this case, if
temperature criteria for any aquatic life use are exceeded due to natural conditions, then a point
source discharge cannot raise the water temperature by more than 0.3 °C (IDAPA
58.01.02.401.01.c).

Minor Exceedances of Water Quality Standards for Temperature

It is currently DEQ’s policy to allow for minor exceedances of water quality temperature criteria
when the exceedance occurs less than 10% of the critical time period and there is no other
evidence of thermal inputs (Grafe et al. 2002). Exceptions are also made for water temperature
exceedances that occur during periods when air temperatures exceed the 90th percentile of air
temperatures recorded in the area (Grafe et al. 2002).
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Appendix C. Estimates of Natural Bank-full Width

Table C-1. Bank-full width estimation for Binarch Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m){ BURP Data (m)
Binarch Creek @ mouth 10.6 8 7 5 6

Binarch Cr ab 3rd tributary 8.62 7 6 5 5 5.4
Binarch Cr ab 2nd tributary 6.26 6 5 4 4

Binarch Cr ab 1st tributary 4.4 5 4 3 4

Binarch Cr @ state border 0.99 2 2 2 2

Table C-2. Bank-full width estimation for Beaver Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) [PendOreille (m) [Clearwater (m)] BURP Data (m)
Beaver Creek @ mouth 10.19 8 6 5 6 4.9
Beaver Cr ab 4th tributary 6.72 6 5 4 5

Beaver Cr ab 3rd tributary 4.69 5 4 3 4

Beaver Cr ab 2nd tributary 3.19 4 4 3 3

Bawer Cr ab 1st tributary 1.96 3 3 2 2

Table C-3. Bank-full width estimation for East River.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) |Clearwater (m)| BURP data (m)
Lost Creek @ mouth 10.78 8 7 5 6

Lost Cr ab 1st tributary 8.27 7 6 5 5

Waters Cr @ mouth 1.86 3 3 2 2

North Fork East River @ mouth 20.02 11 9 7 8 9.2
NF East River ab Lost Creek 16.36 10 8 7 7

NF East River ab 3rd tributary 7.9 7 6 5 5 6.6
NF East River ab 2nd tributary 2.62 4 3 3 3

Canyon Creek @ mouth 4.66 5 4 3 4

Tarlac Creek @ mouth 3.15 4 4 3 3

Uleda Creek @ mouth 5.49 6 5 4 4

Middle Fork East River @ mouth 34.66 14 12 10 11

MF East River ab Canyon Creek 29.95 13 11 9 10 8.4
MF East River ab Tarlac Creek 19.31 10 9 7 8

MF East River ab Uleda Creek 9.75 7 6 5 6

MF East River ab 1st tributary 1.8 3 3 2 2

East River @ mouth 61.89 18 16 14 15

East River ab 1st tributary 55.89 17 15 13 14

East R. bl N. & Middle East Rivers 54.69 17 15 13 14

Table C-4. Bank-full width estimation for Goose Creek.

Location area (sq mi)| Spokane (m) [Kootenai (m) [PendOreille (m) [Clearwater (m)| BURP Data (m)
Goose Creek @ mouth 22.55 11 10 8 9
Goose Cr ab 3rd tributary 20.83 11 9 8 8
Goose Cr ab Blonc Creek 18.64 10 9 7 8
Goose Cr ab 2nd tributary 16.45 10 8 7 7
Goose Cr ab Consalus Creek 9.64 7 6 5 6
Goose Cr ab 1st tributary 8.23 7 6 5 5
Goose Creek @ state border 8.1 7 6 5 5
Blonc Creek @ mouth 1.06 3 2 2 2
Consalus Creek @ mouth 6.31 6 5 4 4
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Table C-5. Bank-full width estimation for Granite Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) [PendOreille (m) [Clearwater (m)| BURP Data (m)
SF Granite Creek @ mouth 34.11 14 12 10 11

NF Granite Creek @ mouth 29.53 13 11 9 10

Granite Creek @ mouth 98.72 23 20 17 19 23.5
Granite Cr ab Fedar Creek 88.49 22 19 16 18

Granite Cr ab Blacktail Creek 79.15 20 18 16 17

Granite Cr ab Athol Creek 74.18 20 17 15 16

Granite Cr ab Packer Creek 68.99 19 17 14 16

Granite Cr @ NF & SF confluence 63.69 18 16 14 15

Zero Creek @ mouth 5.02 5 5 4 4

Packer Creek @ mouth 4.1 5 4 3 4

Athol Creek @ mouth 2.14 4 3 2 3

Blacktail Creek @ mouth 6.31 6 5 4 4

Jost Creek @ mouth 2.79 4 3 3 3

Fedar Creek @ mouth 2.81 4 3 3 3

un-connected stream # 33 @ mouth 1.16 3 2 2 2

Table C-6. Bank-full width estimation for Hughes Fork Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m)] BURP Data (m)
Bench Creek @ mouth 4.6 5 4 3 4

Jackson Creek @ mouth 7.13 6 5 4 5

Gold Creek @ mouth 21.28 11 9 8 8 9.8
Gold Cr ab Muskegon Cr 12.07 8 7 6 6 6.9
Muskegon Creek @ mouth 6.36 6 5 4 4

South Fork Gold Cr @ mouth 2.8 4 3 3 3

Boulder Cr @ mouth 9.09 7 6 5 5 5.7
Boulder Cr ab 1st tributary 3.56 5 4 3 3

Hughes Fork @ mouth 59.66 18 16 13 14

Hughes Fork ab Boulder Cr 49.95 16 14 12 13 7.6
Hughes Fork ab Gold Cr 27.21 12 11 9 10 7.8
Hughes Fork ab Jackson Cr 16.13 10 8 7 7

Hughes Fork ab Bench Cr 10.8 8 7 5 6

Table C-7. Bank-full width estimation for Hunt Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) |Clearwater (m)| BURP Data (m)
SF Hunt Creek @ mouth 7.23 6 5 4 5
Sf Hunt Cr ab 1st tributary 5.35 6 5 4 4
Hunt Creek @ mouth 18.58 10 9 7 8
Hunt Cr ab 3rd tributary 17.78 10 9 7 8
Hunt Cr ab SF Hunt Creek 10.02 8 6 5 6
Hunt Cr ab 2nd tributary 5.48 6 5 4 4
Hunt Cr ab 1st tributary 1.77 3 3 2 2

Table C-8. Bank-full width estimation for Indian Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m)] BURP Data (m)
North Fork Indian Creek @ mouth 14.2 9 8 6 7 9.9, 15
North Fork Indian ab 3rd tributay 10.89 8 7 5 6

North Fork Indian ab 1st tributary 5.65 6 5 4 4

South Fork Indian Creek @ mouth 5.82 6 5 4 4 6.3
South Fork Indian ab 2nd tributary 4.81 5 4 4 4

South Fork Indian ab 1st tributary 2.82 4 3 3 3

Indian Creek @ mouth 23.5 11 10 8 9

Indian Cr ab 2nd tributary 22.26 11 10 8 9

Indian Cr ab 1st tributary 20.95 11 9 8 8

Indian Cr @ confluence of NF & SF 20.05 11 9 7 8
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Table C-9. Bank-full width estimation for Kalispell Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) [PendOreille (m) |Clearwater (m)| BURP Data (m)
Kalispell Creek @ mouth 45.99 16 14 12 13

Kalispell Cr ab 2nd tributary 44.62 16 14 11 12

Kalispell Cr ab 1st tributary 42.2 15 13 11 12 8
Kalispell Cr ab Bath Creek 19.12 10 9 7 8 6.8, 6
Kalispell Cr @ state border 12.99 9 7 6 7

Bath Creek @ mouth 5.86 6 5 4 4

Nuisance Creek @ mouth 5.74 6 5 4 4

un-connected stream # 30 @ end 2.42 4 3 2 3

Table C-10. Bank-full width estimation for Lamb Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) [PendOreille (m) |Clearwater (m)| BURP Data (m)
Lamb Creek @ mouth 22.31 11 10 9 9

Lamb Cr ab 5th tributary 21.32 11 9 9 8 7.2
Lamb Cr ab 4th tributary 15.12 9 8 8 7

Lamb Cr ab 2nd tributary 12.48 8 7 7 6

Lamb Cr ab 1st tributary 11.83 8 7 7 6

Lamb Cr ab NF Lamb Creek 5.22 6 5 5 4 4.7
Lamb Creek @ state border 3.11 4 4 4 3

un-connected stream #28 @ end 1.06 3 2 3 2

North Fork Lamb Creek @ mouth 5.75 6 5 5 4

NF Lamb Cr ab 1st tributary 4.26 5 4 5 4

NF Lamb Cr ab Skip Creek 1.53 3 3 3 2

Skip Creek @ mouth 2.08 4 3 3 3

Table C-11. Bank-full width estimation for Lion Creek.

Location area (sq mi)| Spokane (m) [Kootenai (m) [PendOreille (m) [Clearwater (m)] BURP Data (m)
Kent Creek @ mouth 3.71 5 4 4 3
South Fork Lion Creek @ mouth 4.58 5 4 5 4
Lucky Creek @ mouth 1.66 3 3 3 2
Lion Creek @ mouth 28.48 13 11 10 10 17.2
Lion Cr ab Lucky Creek 26.39 12 10 9 9
Lion Cr ab South Fork Lion Cr 21.04 11 9 9 8
Lion Cr ab 6th tributary 15.86 9 8 8 7
Lion Cr ab 2nd tributary 11.7 8 7 7 6
Lion Cr ab Kent Creek 7.23 6 5 6 5
Lion Cr ab 1st tributary 3.04 4 4 4 3
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Table C-12. Bank-full width estimation for Lower West Branch Priest River.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) |Clearwater (m){ BURP Data (m)
LWB Priest River @ mouth 82.69 21 18 15 17 14.7
LWB Priest River ab Pine Creek 74.49 20 18 14 16

LWB Priest River ab Peewee Creek 71.46 19 17 14 16

LWB Priest River ab Snow Creek 57.72 18 15 13 14

LWB Priest River ab Tunnel Creek 54.53 17 15 13 14 9.7
LWB Priest River ab Moores Creek 38.78 15 13 11 12

LWB Priest River ab Ole Creek 35.2 14 12 11 11

LWB Priest River ab Slough Creek 33.04 13 12 10 11

LWB Priest River ab Bear Paw Cr 20.16 11 9 8 8

Bear Paw Creek @ mouth 8.83 7 6 6 5

Mosquito Creek @ mouth 1.59 3 3 3 2

Roger Creek @ mouth 0.62 2 2 2 1

Slough Creek @ mouth 1.13 3 2 3 2

Ole Creek @ mouth 3.14 4 4 4 3

Tunnel Creek @ mouth 4.06 5 4 4 4

Snow Creek @ mouth 9.7 7 6 6 6

Snow Cr ab 2nd tributary 6.43 6 5 5 5

Peewee Creek @ mouth 2.98 4 4 4 3

Pine Creek @ mouth 5.1 5 5 5 4

Moores Creek @ mouth 14.81 9 8 7 7

Moores Cr ab 7th tributary 12.32 8 7 7 6

Moores Cr ab 4th tributary 7.79 7 6 6 5

Moores Cr ab West Fork Moores Cr 6.91 6 5 6 5

Moores Cr ab 2nd tributary 3.16 4 4 4 3

West Fork Moores Creek @ mouth 4.64 5 4 5 4

WF Moores Cr ab 2nd tributary 2.55 4 3 4 3

Moores Cr 7th tributary @ mouth 1.13 3 2 3 2

Table C-13. Bank-full width estimation for Priest River.

Location area (sq mi)| Spokane (m) |Kootenai (m) [PendOreille (m) |Clearwater (m)] BURP Data (m)
Upper Priest River @ mouth 114.57 24 22 19 20 21.4, 18.8
Upper Priest R. ab Malcom Creek 1.65 3 3 2 2

The Thorofare bl Upper Priest Lake 145.13 27 24 21 23

The Thorofare ab Priest Lake 190.28 31 28 25 26

Priest River bl Lake 595.45 54 50 45 48

Priest River @ mouth 957.87 68 63 58 61

Table C-14. Bank-full width estimation for Reeder Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m)] BURP Data (m)
Reeder Creek @ mouth 12.81 9 7 7 6

Reeder Cr ab 3rd tributary 11.4 8 7 7 6

Reeder Cr ab 2nd tributary 8.84 7 6 6 5 3.2
Reeder Cr ab Indian Creek 1.61 3 3 3 2

un-connected stream # 32 @ end 0.79 2 2 2 2

Indian Creek @ mouth 2.28 4 3 4 3

Reeder Cr 3rd tributary @ mouth 1.36 3 2 3 2

3rd tributary ab tributary 3.1 0.62 2 2 2 1
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Table C-15. Bank-full width estimation for Soldier Creek.

Location area (sq mi)| Spokane (m) [Kootenai (m) |PendOreille (m) |Clearwater (m)] BURP Data (m)
Lee Creek @ mouth 3.71 5 4 4 3
Lee Cr ab 1st tributary 1.64 3 3 3 2
Soldier Creek @ mouth 25.04 12 10 9 9
Soldier Cr ab Lee Creek 19.09 10 9 8 8
Soldier Cr ab 7th tributary 16.38 10 8 8 7
Soldier Cr ab 5th tributary 12.74 9 7 7 6
Soldier Cr ab 3rd tributary 9.69 7 6 6 6
Soldier Cr ab 1st tributary 3.98 5 4 4 4

Table C-16. Bank-full width estimation for Trapper Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m)] BURP Data (m)
Floss Creek @ mouth 3.62 5 4 4 3

Floss Cr ab 1st tributary 1.32 3 2 3 2

Floss Cr 1st tributary @ mouth 2.04 4 3 3 2

East Fork Trapper Cr @ mouth 4.97 5 5 5 4

East Fork Trapper Cr ab Floss Cr 1.19 3 2 3 2

Trapper Creek @ mouth 19.13 10 9 8 8 7.7
Trapper Cr ab East Fork Trapper Cr 12.7 8 7 7 6 5.1
Trapper Cr ab 1st tributary 3.87 5 4 4 3 7.6

Table C-17. Bank-full width estimation for Two Mouth Creek.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) [Clearwater (m)] BURP Data (m)
Two Mouth 12th tributay @ mouth 1.59 3 3 3 2

Two Mouth 7th tributay @ mouth 0.81 2 2 2 2

Two Mouth 2nd tributay @ mouth 1.1 3 2 3 2

Two Mouth Creek @ mouth 24.14 12 10 9 9 11.5, 15.2
Two Mouth Cr ab 12th tributay 21.84 11 9 9 9

Two Mouth Cr ab 10th tributay 19.57 10 9 8 8

Two Mouth Cr ab 7th tributay 15.26 9 8 8 7 22.1
Two Mouth Cr ab 5th tributay 12.69 8 7 7 6

Two Mouth Cr ab 2nd tributay 3.09 4 4 4 3

Two Mouth Cr ab 1st tributay 2.58 4 3 4 3

Table C-18. Bank-full width estimation for Upper West Branch Priest River.

Location area (sq mi)| Spokane (m) |Kootenai (m) |PendOreille (m) |Clearwater (m)[ BURP Data (m)
Upper W Branch Priest R. @ mouth 69.9 19 17 14 16

UWAB Priest R. ab 6th tributary 63.16 18 16 13 15 13

UWB Priest R. ab Goose Creek 38.85 15 13 11 12

UWB Priest R. ab 4th tributary 37.16 14 12 11 11

UWAB Priest R. ab 2nd tributary 34.36 14 12 10 11

UWB Priest R. @ state border 33.89 14 12 10 11 11.1

Tola Creek @ state border 0.39 2 1 2 1

69 Final January 2016



Priest River SBA and TMDL Addendum

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

70 Final January 2016



Priest River SBA and TMDL Addendum

Appendix D. Existing and Potential Solar Load Tables and
Target Shade Curves

71 Final January 2016



Priest River SBA and TMDL Addendum

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

72 Final January 2016



910¢ Aenuer |eul €L

000°€8 000001 000°GZ Sppro],
%8 0002 000 000t 4 150 %06 00S 000'% 4 L0 %86 g dnoi9| 0002 L yoino obol | zo 810
%L 000°} 000 000% 3 160 | %06 00 000 3 IL0 | %6 g dnoi| 05zl v %8810 mous| z0 810
%8¢~ 006 000} 004 4 L2 %0L. 08 004 4 L0 %86 g dnois| 09¢ € 39810 mous| 20 810
%8~ 00S 009 000°L 4 150 %06 00l 000} 4 L0 %86 gdnois| 012 4 39aI) Mous| 20 810
%8€- 006 006 00¥ I 827 | %09 05 00v b LL0 | %86 gdnoin| ovy b %9aI0 Mous | Z0 810
%8- 000Z 000Z 000'% z 160 | %06 005 000% z L0 | %86 g dnois| 0081 I Aqny o1 q| 2o 810
%9- 000t 0009 000°01 14 G0 %06 0002 000°0L 14 €C'0 %96 g dnoig| 005z 9 Yea1) Aany| z0 810
%L 004 000°L 000°C € 150 %06 00€ 000 € L0 %L6 g dnoig| 0gs S ¥ea1Q Aany| z0 810
%l- 000V 000°G 000°8 € 150 %06 000°L 000°8 € LL0 %L6 g dnoig| 008z 14 ¥e21Q Aany| z0 810
%8~ 000 000Z 009 z G8'Z | %0G [ 009 z L0 | %86 gdnoin| 08z 3 %2l Aand | z0 810
%8¢~ 006 000°L 00S 3 8¢'¢C %09 09 008 3 L0 %86 gdnoio| 0¥ 4 Yea1Q Aany| zZ0 810
%8~ 0002 000°C 009 A G8'C %08 0L 009 3 L0 %86 g dnoig| 085 3 ¥o10 Aany| zZ0 810
%8~ 0002 000°E 000G z 150 | %06 009 000G z L0 | %86 gdnoi| 009z | ¢ |1eped 0} quIpIE| 20 810
%81 002 002 002 b vl | %08 0z 002 I 110 | %86 gdnois| 0l I [1epaD 01 aMi pig| 20 810
%lC 000°C 000°¢ 000} € VL) %0.L 00C 000V € L0 %.6 gdnoig| ocy € 1epap 01 qul pug| ¢0 810
%81~ 006 000} 000°L 4 4N %08 00l 000} 4 L0 %86 g dnoio| 005 4 1epap 0} qui pug| ¢0 810
%82- 006 000°} 00. | VUL | %0L 08 002 I LL0 | %86 9 dnois| 069 L ['epsQ 01 quypuz| zo 810
%81~ 008 006 008 4 4N %08 06 008 4 L0 %86 g dnois| 06¢ 4 Jepad 01 quyisL| 20 8L0
%8¢ 000°¢ 000°€ 000°C 3 VL %0L 00¢ 000 3 Lo %86 g dnoio| 0091 3 Jepad 0} quyisL| 20 8L0
%91~ 00002 00002 | 00002 v vl | %08 | 000G | 000°0Z v €20 | %% gdnoin| 09/ | ¢ %8210 1epad | 20 810
%8- 008 000°} 000Z | 160 | %06 002 000Z I L0 | %86 g dnois| 00l I %ea10 1epad | 20 810
%8~ 0o¢€ (00]4 004 4 180 %06 08 002 4 L0 %86 gdnoig| oge 14 g swrorqul 2o 8lo
%81~ 0002 000°C 000°C 4 14" %08 002 000 4 L0 %86 gdnois| 008 € o swrorquy 2o 8lo
%8¢~ 00 00 00€ L 82C | %09 o€ 00€ L L0 | %86 gdnoin| oGz z I 8Wr 0} QHY| 20 810
%81~ 00S 00S 0oy b 4N %08 0S (0[0]4 3 L0 %86 gdnoig| 09¢ 3 1D dWIT o1 qul| Z0o 810
Y%t 000°€ 000°0L 000°02 9 150 %06 000°Z 00002 S €0 %v6 g dnoio| ocye 4 3}9a1) awiq| 20 810
%L1 0008 0000L | 0006 € V'L | %08 | 000 0006 € L0 | %6 g dnois| 000€ | %8210 awr| z0 810
%9- 000 0009 | 000°0} v 160 | %06 | 000 | 0000k v €20 | %% gdnoio| oovz | € %8210 300d| 20 810
VAN 0009 000°L 0009 € 4N %08 000} 0009 € AN} %L.6 g dnoig| 000z 4 39817 X200y | 20 8L0
%8¢ 000° 000°. 000V 4 VL %0L 00S 000t 4 L0 %86 g dnoio| 008l 3 381D X00Y| 20 8l0
() (w) (Aep (w) (w) (wp (wonoq
apeys | (Kep/upo) || (Kep/umsn) «wé P /90 speyg || C7P/AAD «wi a2 A S AL @) | oy doy) | swenuweons | Ay
Jo ey |peoyssadxy| peoy reog Juowog Eua.wfm uopeipey peoT rejog JuowSog EuE.wm.w uopeipey uoneddy | PpSudy soquinyg
H.Nﬁow Hﬁﬁcw
Arewrwung Sunsixyg 193re ], s[rer( 1uwdog

"salielnqLi} paweu JaAlyY Jsalid 1addn ayj Jo} speoj Jejos jeuajod pue Bunsix3z “L-g djqel

‘}InsaJ Aew sJouie BUIpuNos BWOS "YIPIM [dUUBYD B} JO
1ey) A]1e01dA) ‘uoije|najes sy Ul [9AS] 1samol ay) A pa|j0uod aie sainbyy Jueoliubls ‘(2g-a-1-a Sa|qel) sa|qe) Peo| [|e Ul GLZ0L0. LAl UM HEelS S1aquinu (NY) JUN JUSWSSISSE ||y :9joN

uolbay JoAIY Jsalld 1addn ay) J10j so|qe] sisAjeuy peo

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Asenuer eulq V.

000'v} 000'9% 000°€E sjpo],
%8- 0002 000 000'€ z IS0 | %06 00€ 000°¢ 2 L0 | %86 g dnoi9| 00/l | Aleinquy yioL | 20 810
%8- 0002 000 000°€ z IS0 | %06 00€ 000°¢ z L0 %86 g dnoi9| 00/L | Kieinquy yis| Z0 810
%8- 000 000C 000°¢ z 160 | %06 00¢ 000°¢ z Lo %86 g dnois| 0051 z Keinquy yig| zo 810
%81 006 000°L 006 | vLL %08 00L 006 L Lo %86 gdnoin| ov6 | Keinqui yig| z0 810
%t 00 000°L 0002 Z IS0 | %06 00 000 z ¥€0 %6 | }saIojuoN | 002} z Keinquy yiZ[ 20 810
%LL- 008 000°} 000°} | vl %08 002 000°L L 1L0 | %6 | }S@I0jUON | 002} L Keinquy yiZ[ 20 810
%8- 000C 0002 000°¢ z /S0 %06 00¢€ 000°c z L0 | %86 g dnoin| 00t z Kieinquy yi9| zo 810
%81 009 004 009 L vl %08 0L 009 b 10 | %86 gdnoin| 0c9 } Keinquy yi9| zo 810
%0 0 000} 00% € 68T | %0S 000°L 00% € G8C | %05 ayoueleAy | 0zl 3 Kieinquy yig[ z0 810
%0 0 000°€ 000C z L1 %0. 000°¢ 000 z VLl %0/ M20d| 0.2 z Kieinquy yis[ Z0 810
%0 0 000C 002 l 827 | %09 0002 002 | 827 | %09 ayouelery| 0z. | Kieinquy yis|[ zo 810
%0 0 000C 002 z e %0¥ 0002 00, z e | %oy /4204 | 0€€ z Kieinquy uw| Z0 810
%0 0 0009 0002 L 68T | %0G 0009 000Z | 687 | %06 ayoueleny | 00/) | Kieinquy Uy | 20 810
%0 0 000°2 000°€ z 82T | %09 0002 000°¢ z 8z %09 /904 | 00/) | Kieynquy pig| Z0 810
%L 0002 000C 000°c 3 160 | %06 00S 000°¢ € 110 %.6 gdnoin| 0011 € Kieynquy puz| Z0 810
%81 00¢€ 00¢ 001 z G8'C | %06 0l 00L z Lo %86 gdnoin| 0/ z Kieynquy puz| z0 810
%81 009 002 009 L vl %08 0. 009 L 10 %86 gdnoin| 019 L Kieinquy puz| z0 810
%L 00% 005 008 € 150 | %06 00l 008 € L0 | %6 gdnoi9| 09z € KieinquyisL| zo 810
%0 0 0002 000 z D %0. 000C 000°L z Lol %0L ayoueeAy | 089 z Kieinquyisy| zo 810
%0 0 0002 008 L 44 %09 000C 008 l 827 | %09 P20d| 018 L KeinquyisL| z0 810
%9~ 00% 009 000°} € 150 %06 002 000°} € €20 %96 o dnoi| 0Ly € (doy Amoug)| 20 810
%0 0 000 008 z 827 | %09 000C 008 z 827 | %09 ayoueleAy| 0Ly z weal}s 1epioq| 20 810
%0 0 000°¢ 008 L e %0Y 000°¢ 008 | e | %0v 208|028 l weal)s Japioq| Z0 810
(u) (ux) (Aep (w) (ux) (p (wonoq
opeus | (Rep/umv) | (Gep/uged) | ° ey |[ZE/AND| | G/ | I aA S . adAL, (w | doy) | owren weos
Jo3pe] |peossooxg| peowiog VPPN ey | TS| propaeig | PV | TP e TS | wopmaSoy | wSuay| 7O Nweess | av
yuowSag | 1wawdsg yuowSog | 1Wawdag JqUINN
Jejog Jejog
Arewrurng Sunsixyg 193re], S AETq RLELIKEIN

"salielNqLi} paweuun J19A1Yy 3salid Jaddn ayj Joj speoj Jejos jenuajod pue Bunsixg "z-g a|qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 72

000%2C 000'6C 00€'9 V(2008
%b- 000°} 0007C 000 9 80 %06 000'L 000% g €0 %6 g dnoss{ ot/ 9 %8810 WodB! 20 810
%¥Z- 000y 000°¢ 000°¢ ¢ WL %0L 000°L 000°¢ g €0 %P6 g dnoio| 0ss ¢ 3saID Wodely: 20 810
%W |- 0009 0008 000°L g Pl %08 000C 0002 g €0 %6 g dnoio! 0zrl 14 %8810 WOodR) | 20 810
%9~ 00S 000'} 000°C 14 180 %06 00S 000¢T 4 €20 %96 g dnoio| oSy € %8810 WodBN| 20 810
%L)- 000°¢ 000°¢ 000°¢ € L'l %08 00% 000 € L0 %L6 g dnoio{ 000} 4 %8310 WOdB 20 810
%8- 000°C 0007C 000°¢ } 80 %06 00¢ 000°¢ L L0 %86 g dno19| 0ove L %8810 WOdB! Z0 810
%81~ 006 000} 000°L 4 Ll %08 00} 000°L 4 L0 %86 g dnoio| 00. ¢ 1D [eusuiued 2o 810
0,88~ 00L 00.L 00 4 r'e %0% 0C 002 4 L0 %86 gdnoio 08 A 10 [elBUI0D | 20 810
%8- 008 000°} 000°C } 80 %06 002 000¢T } L0 %86 g dnoio| 0012 } 10 [eUBUIW0D| 20 810
%81~ 000°C 0007C 000°C [4 4N %08 002 000¢T 4 L0 %86 g dnoso| or6 € %8810 peasds; Z0 8L0
%8¢~ 00¢ 00¢ 00 A [4 4> %0% ol 001 4 L0 %86 gdnois| 09 4 %8810 peasds| Z0 8L0
%8- 008 000°L 000C b 80 %06 002 000C b L0 %86 g dnoio| 005) b ¥8810 pealds; 20 810
%81~ 00. 008 00L 4 4N %08 08 00, 4 L0 %86 g dnoio| 0se c Aieinquy isl; 20 810
%8- 008 000} 000C } 180 %06 00 000¢T } L0 %86 g dnoio| 006} L Aeinquy isL| 20 810
w (aep (aep
apeys | (Sep/upy) | (Sep/qavi) Mav Ma_v /5 [9) (ep/yn) mav. Aa_v /= sy (w) mnwwow I
joxpe |peoyssooxg| prorepog | oV | PP o P propmpeg | MY L P oy | TS| vonesSey |gpSwey O aanel I
wawSag 1wawsag e awsag 1wawsag S TqunN
eJeg B O
Arewruung Sunsixg 12518 L S[re1a(J JU2wsag

")9a19 wWod|ey 10} speoj Jejos jenuadjod pue Bunsixgy ‘g-q ajgel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 9.

000t€ 0005 0006} spoi01

%Z8- 0000z | ooooe |ooo0L | Ol e | %0F [ 00001 | 000 ) 091 | %zL | JS9M0JUON: 00¢L | <zl o4 s8ubnH! 20 610
058~ 0 000€ | 0002 ¥ 1L %0L | 000 | 000 ¥ 61 | %8L | 1SSI0JUON: 06 Ll %04 S8UBNH| 20 610
%81 000 000G | 0002 ¥ 82T | %09 | 000€ | 0002 ¥ ST | %8L | JS9M0JUON: 029 | Ol 304 S8UBNH| 20 610
%9 0007 000G | 000%€ ¥ WL %0 00. 000'¢ 4 €20 | %% gdnolo 00. 6 304 S8UONH| 20 610
%l 000’y 000 | 0008 3 IS0 | %06 | 0001 0008 3 L0 | %6 gdnoo: 052 @ 8 )04 SaUBNH! 20 610
%L1 00L 008 00. 3 Pl %08 00l 00L £ L0 | %6 gdnolo 0cz L 304 S3UONH! 20 610
%l 00 009 000' 3 IS0 | %06 002 000°} 3 LV0 | %[6 gdnoio 08y 9 o4 s8UbnH! 20 610
%L1 008 000} 000'} 3 pl'L | %08 002 000°} 3 LV0 | %[6 gdnoio: 0gs g o4 saUdnHi Z0 610
%8~ 008 000} 0002 Z IS0 | %06 002 000C Z LLO | %86 gdnoio 085 ¥ o4 saUbnHi 20 610
%81~ 002 002 002 Z pl'l | %08 14 002 Z L0 | %86 gdnoio: 01l ¢ o4 saUbnHi 20 610
%0 0 00L 00¢ Z 82T | %09 00L 00¢ Z 827 | %09 || Yied 8u: {09 Z o4 s8UbnH! 20 610
%8- 008 000'} 0007 ! IS0 | %06 002 000C ! L0 | %86 gdnoio 00zz | | o4 S3UbNH| 20 610

() (w) (ep (w) (w) (e (wonoq
3peyg A.EUEE.V (Gep/age) | © v | wer IR S oprs (ep/ape) | v | e //94) S e rp—— @) doy) | swepweeng | v
el mopgl| RS | o et R PRUTRES | it ot "9 psua S—

rejog Te[og

waE:m mcﬁm?m 12518 1 s[rela (g uzuﬁm@w

")9919 Y104 saybnH J1o} speoj Jejos [eualod pue Bunsix3y p-a djqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 1l

0000¢ | 000°8E 00£'8 qoi01
%.- 001 000'} 000¢ € 1570 %06 00€ 0002 £ L0 %.6 gdnoig: 0p/ ¢ Aeingul 419 20 610
%8¢- 000°€ 000°€ 000 ¢ VL) %0. 00¢ 000¢C ¢ 110 %86 g dnoig: 00zl | Aeinqu y1oi 20 610
%.- 000°} 000C 000'F € 1570 %06 00L 000'F € L0 %16 g dnoig: 0op) ¢ yea1) abpall 20 610
%8¢- 000G 000G 000°€ ¢ VL) %0. 00€ 000°€ [4 10 %86 g dnoig: 00¢) | yeel) abpall z0 610
%¢l- 000°€ 000G 0007 9 7l %08 000C 000'p 9 970 %6 gdnoig: 0y ¢ %9810 UOSYIBP! 20 610
%/~ 000 000°¢ 000G € 1570 %06 006 000G € L0 %.6 g dnoig: 059l | %8810 UOSYIBP! 20 610
%89- 000¢C 000C 005 ¢ 66°¢C %0¢ 09 00 ¢ 10 %86 gdnoig 0/ ¢ Aeingul yisi 20 610
%8- 008 000°} 0002 ¢ 150 %06 00¢ 0002 ¢ 10 %386 g dnoig: 000} | Aeinqul yisi 207610
%8- 0002 000 000°€ [4 1570 %06 00€ 000°€ [4 10 %86 gdnoig 00/} } Aeinqui yipi 20 610
%8- 000¢C 000 000°€ ¢ 1570 %06 00€ 000°€ ¢ 10 %86 g dnoig: 00/} | Aseinquy pig 20 610
%8- 00p 008 008 | 1570 %06 06 008 | 10 %86 gdnoig 09/ | Aeinquy puzi 207610
%8- 00€ 00F 00, ) 150 %06 08 001 | 10 %386 g dnoig: 0oL | Aenguyisyi 20 610
%8- 008 000} 000 | 1570 %06 00¢ 000 | 110 %86 g dno19: 0061 | youag 0} qul puz; 20 640
%8- 008 009 000°} [4 LG50 %06 001 000} [4 110 %86 g dnoig: (g9 | yousg 0} U318 Z0 610
%Pe 000¢C 000°¢ 000C G VL %0. 004 000¢ G vE0 %716 gdnoig: 0zg 4 %9910 youag; 20 610
%7 1- 000'} 0002 000 G i %08 00, 0002 C 7E0 %¥6 gdnoig (ze € %8810 yauad, 20 610
%9- 000} 0002 0007 14 1570 %06 006 000y 4 £¢ 0 %96 gdnoig (pol [4 %8810 yauad, 20 610
%8- 000¢C 0002 000°€ ¢ 1570 %06 00€ 000°€ ¢ 10 %86 g dnoig: 0zp) } %8910 yauag| 20 610
(Aep (sep
. . () (w) . () (w) . (wonoq
Miwm A.é\mwwwv A.é\wﬁv o o | me= /B/uAY) et A.MEHBMV «wé S /5 /uA) apeus Suwwwo am”w ordor) | s weang .
JoxpeT (peo] || peoTIe[og yowiEsg | 1wawdag vonepey peoTrejog JusSeg | wawBag uonepey 0 A T squny
Te[og Te[0g
Areuruung sunsixyg 1981 ] S[re}a(J Juawsag

‘salelnqu) }404 saybny 10} speoj Jejos [euasjod pue Bunsixz ‘g-q ajqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 8.

000°.€ 000°LY 0009} sl
%¢C- 000°0L 000°0C 000°0¢ 9 180 %06 000°01L 000°0€ 9 90 %¢C6 g dnoig| 08py 14 3831 Jap|nog Noum_o
%91~ 000°0C 000°0C 000°0C 14 Ll %08 000°G 000°0C 14 €¢0 %96 g dnoi9| 055Y € 39310 Jspinog | ¢0 610
%8¢- 000°€ 000°¢ 000°C 4 VL %0L 00¢ 000 4 110 %86 g dnoin| 036 4 ¥881Q Japinog| Z0 610
%8- 00¢ 00¢ 00S 3 180 %06 09 00S L L0 %86 gdnoin| oyS 3 38310 J3p|nog Nolmro
%8- 008 000°} 0002 4 150 %06 00¢ 0002 4 Lo %86 gdnoin| 0.6 4 Keinquy puz| z0 610
%8- 005 009 000} | 150 | %06 00} 000} b L0 | %86 g dnoi9| 00vl | Keynqu puz| 0 610|
%8- 000°C 000 000°¢ 4 150 %06 00¢€ 000°¢ 4 L0 %86 g dnois| 00v) 4 Aeinquy 1s) NolmS
%8- 00 00S 008 l 150 %06 06 008 ) L0 %86 gdnoi9| 018 3 KieinquiisL| 20 610
@ | w0 @ | w0 (
wr wr wI0no
apeys | (dep/umaD) || (Sep/ums) «Ne WA /UM opeu (&ep /upmon) M& . /T /Um) opeu adiy, @) |, ﬁm&n_ e weong | OV
JoSET | peo]ssaoxy| peo] Iejog v ‘| voneipey peoT] rejog M ‘| uonempey vopedop | duog
wowdog | uowdag yowsag | uowdag _qUINN
Fe[og Jejos
Ayewrwung Sunsixyg 1081e], STIEId( 1UIWIGIg
"j@a.19 Jap|nog Jo} speoj Jejos |euajod pue Bunsix3 - ajgel
000°/1 000'62 00021 spoa0],
%01~ 000 000°0L | 0000} / vL'L | %08 [ 0009 | 000°0L / 160 | %06 g dnoi9| 0051 } %9910 PI0D| 20 610
%8- 00¢ 00¥ 00. 4 180 %06 08 00. 4 L0 %86 g dnoi9| 0g¢ 4 1D PI0D 0} ‘qu}| Z0 610
%8- 00S 009 000°} l 160 | %06 001 000°} l LL'0 | %86 g dnoi9| 0601 l 1D Pl 0} qui| Z0 610
%91~ 005 009 005 v 7L | %08 001 005 v €20 | %96 gdnoig| ozl v %981 PI09 4S| 20 610
%9- 000°¢ 000°G 0006 v /G0 | %06 | 0002 000'6 v €20 | %96 g dnoi9| 00zz g %9913 PI09 4S| 20 610
%8- 000 000 000y 4 180 %06 00S 000y 4 L0 %86 g dnoi9| 002z 4 %9819 PIo9 4S| 20 610
%8\~ 006 000} 006 l 7Ll | %08 00} 006 | LL'0 | %86 0 dnoig| 098 l %9810 PIo9 4S| 20 610
%8- 002 002 00€ | 160 | %06 0¢ 00€ L LL'0 | %86 gdnoi| ol |l [uoBexsniy 0} "qui| Z0 610
%trl- 0009 0006 0008 g vl | %08 [ 000 0008 g v€0 | %6 g dnoi9| 0991 | 1 uobaysnNl| Z0 610
@ | @ | @ | @ |0 (
0110
apeys | (Aep/umeD) [ (dep/umon) w H:H /D] ] &ep/amn) w Bzm /20D adA, (w) M ﬁm% SN WEon
Jooe |peo]ssadxy| peoT Jejog vV HPIA uopeIpey PEUs peor] rejog vV TPIA uonepey PeUs uvoneradop | duay N s v
wowSog | Iudwdag T wowSog | 1udwdag T JqUINN
Iefog Jefog
Ayewrwung Supsixyg 193re], STIe1d(J 1udwdog

")9a.9 p|o9) 10} speoj Jejos [euajod pue Bunsixg "9-q djgel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 6.

000°€ 000°041 0009, sjorel
%0 (000°1) 0006 000G 8 VL %0L | 00001 000G 8 167 | %SS | JS8IOUON 029 LI ] YeeiJdeddeili £07/10
%0 (0002) 000G 0006 8 150 | %06 | 000/ 0006 8 PL0 | %8 gdnoi9 004l { 0L | desspJeddei| €£07/10
%0 (0oo‘0r) [ o000z | 0008 8 G8Z | %O0G [ 0000 0008 8 9/°¢ | %vE [ JepelesuyL 076 6 yeel) Jeddei | £07/10
%0 0 000°G 0008 l 150 %06 [ 000G 0008 / 160 | %06 gdnoi9 080l | 8 yees) Jeddeit| 207/10
%2 )- 000G 0008 000, L PL) 1 %08 | 000°€ 0009 9 9r°0 | %6 gdnoi9 og0L | yeel) Jeddeil| 20710
%0 (000°r) 0009 000G l PL°L | %08 || 0000} 0007 9 292 | %G [ M3 ubiH/M¥0y 00/ 9 yeel) Jeddei| 20 /10
%1~ 000°€ 0000 | 0000} 1 160 %06 | 000°E 0006 G PE0 | %6 gdnoig 0ogL | ¢ yee1) Jeddei| 207 /10
%91~ 00002 0000 00002 | 1 PLL %08 | 0007 0006 v £20 | %96 gdnoig 00zz | v yea1) Jaddei| 207/10
%82 0002 0007 006 14 VL %0 00} 006 14 L0 | %86 g dnoi9 ogp £ yeel) Jeddeit| 2010
%61 0002 000°¢ 0007 4 VL1 %0 | 000°) 0007 14 €90 | %68 [ M3 UBIH/AN0Y 07zl 14 yeeu Jaddel|| 20 /10
%1~ 000} 0002 000°¢ g 150 | %06 | 000°L 000°€ g PE0 | %6 g dnoig: 089 p | JgJedder] 431 20 110
%L )- 000°E 000°€ 000°€ £ PLL | %08 005 000°€ 3 10 | %L6 g dnoi9: 006 € | J0ueddel] 43) z0 /10
%81- 000°S 000°G 000°p 14 PL'L | %08 005 0007 14 L0 | %86 gdnoi9: 000z | ¢z | J0ueddess 43| 20 /10
%8- 0op 005 006 } 150 | %06 00} 006 } 110 | %86 g dnoi9: 006 | | I0Jsdder 431 20 /10
%8- 000°C 0007 000'€ 14 150 | %06 00€ 000°€ 14 L0 | %86 gdnoi9 0opL | ¢ Aenquy pig] 20210
%81 006 000 000 } PLL %08 00} 000} ) 110 | %86 g dnoig 056 } Aeeynquy pigl 20210
%8- 008 000°) 0002 14 150 | %06 002 0007 14 L0 | %86 g dnoig: 068 £ feinquy pug| 20 /10
%8¢ 006 000°) 009 } VL %01 0L 009 } L0 | %86 g dnoig. g 14 Aeinguy pug| 20210
%8- 08 00} 002 } 150 | %06 0Z 002 } L0 | %86 g dnoi9: 00z } fseinquy pug| 20 /10
%8- 008 000°) 0002 14 150 | %06 002 0007 14 L0 | %86 g dnoig: 026 g quiis) 01 QUi 20210
%81 008 006 008 14 PLL | %08 06 008 4 10 | %86 g dnoig: 0lr p qu11S| 01 QUi Z0 10
%8- 002 002 007 } 150 | %06 05 007 } 110 | %86 g dnoig 0s¢ £ qu}1s} 0} QUi 20 10
%81- 009 001 009 } PL'L | %08 01 009 } 110 | %86 g dnoig g0 Z qu}is) 03 quil 20210
%G - 0op 005 00 } PLL %08 00} 00 } 620 1 %G6 [ A3 ubiH/AYa0y 2P } qu} S| 0} QU 20 110
%1 000°} 0007 0007 3 150 | %06 00/ 000'r £ 110 | %6 g dnoig 0pzl p Aenquyisi| 20210
%Q€- 001 001 00€ 14 822 | %09 0€ 00€ 14 110 | %86 g dnoig. (¢l 3 Aeeynquy isi 207210
%8 - 000°E 000 000°¢ 14 PLL 1 %08 00€ 000°¢ 14 L0 | %86 gdnoig 005l | ¢ Aeinquyisi| 20 210
%831 006 000 000 ) pLL | %08 00} 000} ) LL0 | %86 g dnoi9: 0001 } Aeinquy 4} 207410
5 " () () vep . () v (wonoq
speds | (Sep/uavy) | (Sep/ugey) | © w | /8 /UA) — (Eep/ypy) | (w)eary o /B /uAN) P S—— i Foar —
JOWT proTssdXg| proTies o usaw..m uonempey PEOT [0S | juawsag aue.wom vonepey T T mbueg o ’
108 e[0g
Arewung sunsixg 198re ], S[Te13(J JUaW3ag

")aai9 1addeu] o} speoj Jejos |eipuajod pue Bunsix3y "g-q alqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 08

000'}1 000'Ly 000°.¢ Nz
%0 0 000'} 009 14 7N %0L 000'L 009 14 X4 %6G || 4Splejesiuiyl. 09} g %e8I0 88014 20 LIO
%0 0 0006 000'¥ 14 827 %09 0006 000 14 ¥eT %65 || 4Sp[eses|ulyl 016 14 %881 sS04} 20 L10
%L |- 000T 000C 000C € 142 %08 00¢ 000C € L0 %L6 ganoin 0}/ £ ¥e8ID sS04 20 L10
%8" 000CT 000C 000°¢€ 4 L850 %06 00¢ 000°€ [4 L0 %86 ganoi9: 00S) 4 48810 $s0|41 20 LIO
%8- 005 009 000'} } 180 %06 00l 000} | L0 %86 gadnolo: 086 } ¥e8I) sS04 20 L10
%8 - 000°¢ 000°€ 000°¢ 4 ¥l %08 00¢ 000°€ [4 L0 %86 ganoio: 00f| 4 quiisi olqui 20 LI0
%8" 005 009 000'} } L850 %06 00l 000} | L0 %86 ganoio: 00l ) quiisi olqui 20 LI0
%9 0 000C 000C £ ¥l %08 000C 000C 3 080 %98 | JS8IOMON: 09 g Areinquiisi| 20 10
%€E- 0 000°0C 000G 9 ire %07 || 0000 0009 9 A %Sy [ 4SpleJesjulul; 068 14 Aeinquy isL| 20 10
%9}~ 000} 000C 000°} [4 7N %0L 008 000} < 080 %98 | JSplesesjuiyl. 0s9 £ Arenquiisi| 20 10
%0 0 000 | 005 | ¢ 05 %0 | 000€ | 005 | ¢ | OLS | %0 & oz | ¢ Kreynquy s 20°210
%8 - 000T 000C 000C | ¥l %08 002 000C | L0 %86 ganolo 0Ll } Aeinquiisi| 20 10
(aep (Aep
. " (w) (w) - (Ju) (w) . (wonoq
E Aep/y/ Sep/ymy) t w /YA Aep/y/ T w/yA) ads w)
e motsmony] ot | % | o | D E s e | v | e | EE ) e a9 | s |y
wawSag jRwSag wowdag | Wawsag | ¢ ' : JqunN
rejog 1e]0g
Arewung sunsixy 12518 1 S[TB13(] 1UAWGAG

")9919 SSO|4 10} Speoj Jejos [euadjod pue Bunsixz "6-q a|qeL

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul I8

00L°}- 00006 000°06. sjvp0],
%8¢- 0007) 000°12 009 0z 9y | %0C 0089 00£C 0l 9%C | %8y 1SIOJUON| 0€Z 6l ¥eal uor| z0 €10
%E - 000°12 000Z€ | 000°6} L LV | %0Z || 000°bL [ 000°LL | OL 160 | %E8 gdnoio| ocLl | 8l ¥981J uor| zo €10
%€ - 006°€ 00%'Z 00€Y z 1L | %02 00S°€ 009°¢ 0l 160 | %E8 gdnoig| 09¢ Ll ¥ee1J uori| zo €10
%¢- 000°01 0000z | 00000z | OI vL'L | %08 | 0000, | 00070} 6 160 | %¢E8 gdnoi| 005l | 9l ¥ea1d uor| z0 €10
%0 (00072) 0002 000} 6 827 | %09 0007 000} 6 €6 | %lE || ‘eplejesjuiyL| 091 Gl Y9817 uor| z0 €10
%L~ 0 000'0Z | 000% 6 66€ | %0€ | 00002 0007 6 €6¢ | %€ [ JepeesjuL] oy vl ¥ee1J uor| z0 €10
%0 (0007 0009 0007 6 G68Z | %0S 0008 0002 6 €6€ | %€ [ JepesesuL| 0.2 €l ¥ea1Q uori| z0 €10
%0 0 000°0€ | 000°0} 6 G687 | %0S || 000°0E | 000°0k 6 e | %0y [ M3 ubiH/AN20d| ovLL | 2t ¥881] uor| z0 €10
%0 (000°0}) 00006 | 000°0€ 8 68C | %0S [ 000001 | 000°0€E 8 6L | %y || N3 UBIH/AN204] 0oLy | 1L ¥e8&1] uor| z0 €10
%t~ 0 00002 0009 8 Zre | %0F | 000°02 | 0009 8 6L'€ | %y [ A3 YBIH/AN00d| 002 0l eI uor| zZ0 €10
%0 (000°01) 000°0} 000'9 / L) %0L || 000°0Z 0009 L 96°C %8y || A3 YBIH/M00Y| 026 6 ¥98ID UOIT| Z0 €10
%0 (00001) 0008 000°2 9 vl | %08 | 00002 000°2 9 297 | %vS [ M3 uBH/AN00d| 0021 8 ¥8a1d uor| z0 €10
%0 (000Y) 0009 000°G G vl | %08 | 000°0L 000°G G 82 | %09 [ A3 ybBiH/AN204 | 0001 )] ¥eald uor| z0 €10
%01~ 000} 0009 0002 G G687 | %0S 000°G 000C G 827 | %09 | M3 ubiH/AN20d| 06€ 9 ¥881J uori| zo €10
%0 (000°€) 000°€ 000°€ v vl | %08 000°9 000°€ v 88'L | %.9 [ M3 ubH/AN204] 058 G ¥ee1Q uori| z0 €10
%0 (000°04) 0006 0008 2 7Ll %08 | 00002 0008 v 88l %L9 || AI3 UBIH/AN20Y| 0012 2 X981 uol| Z0 €10
%0 0 0002 000 v VL %0. 000C 000} v 88’k | %.9 | M3 ubiH/AN20d| 062 € Y881 uori| z0 €10
%0 0 000} 000 Z 160 | %06 000} 0007 Z €90 | %68 || A3 ubIH/AN00d| 00Z) Z Y81 uor| z0 €10
%0 0 0006y | 00v'98 | Ovz | 0LG | %0 | 00076 | 00v'98 | Ovc | 0LG | %0 [ eMed o9 | | YeeI0 uon| z0 €10
(ur) () (fep (w) (ux) (&ep (wonoq
opeds | (op/ap) | (fop/ar) «Nou 1Pt \Na\a\wﬁv apel (fep /a0 - T \NE\:?& ope ad£y uoneradd () o01doy) | oureN weas
jospey |prossooxa| propaerog | WV | WP G PRI propaeiog | TV | WPIM ey | T | ML TORIPA gy | 2902 Nweess | av
wawdog |1wawdag yuowdog | uowdag qUnN
Iejog Jejog
Ayewruung Supsixq 193re], S ZETq RLENIKEIN

*)9919 uol 10} speoj Jejos |enuajod pue Busixg ‘gL-a @1qel

uoibay aye )3salid apisise] ay) 4o} sajqe] sisAjeuy peo]

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul c8

000°0%- 000°L6 000°0€L o1,
%0 (000°€) 000°S 000t ¥ 'L %08 000°8 000t 4 88'L %29 [ NI UBIH/A4004] 096 9 9940 WaM[ 20 ZLO)
Y%l 0 000Z 000°L 4 8zC %09 000C 000°L ¥ 88'L %29 | AIT UBIH/ANo0d| oo€ S 98I0 1WUSM| 20 ZLO
%0 (000°1) 000C 0002 € L'l %08 000°€ 000Z € €71 %9Z | AIT UBIH/AN90d| 0SZ 4 9813 1USM| 20 ZLO
%0 (0002) 000C 000°€ € 150 %06 000 000°€ € €71 %972 | AIF UBIH/AN90d| 026 € o813 1UsM| 20 ZLO
%0 0 000C 000°€ (4 /50 %06 0002 000°€ 4 €90 %68 | AIF UBIH/A%90d| 06SL 4 39910 WM | 20 ZLO
%S1L- 0oL 00z 002 L L'l %08 09 002 L 62°0 %S6 | AIF uBiH/A%904| o8l L 39910 WM | 20 ZLO
%ol- 000°€ 000°S 0006 € /S0 %06 0002 000°6 € Z1°0 %16 gdnois| ooLe 4 9913 AoNnT| 20 €10
%6~ 00% 008 00 4 Ll %08 00¥ 00~ 4 €9°0 %68 _| AIF ubiH/A908| oce € 9813 AonT[ 20 €10
%S~ 00€ 009 000°} L 250 %06 00€ 000°} L 62°0 %S6 [ A3 uBiH/A%004| 0oL L z %9310 AonT| 2o €10
%S~ 00¥ 0009 005t 5 66°€ %0€ 009°G 00S°L o€ LL'E %S€E I 05 L 39210 Aon| zZ0 €10
%P~ 000"k 0002 000°€ S 150 %06 000°} 000°€ S €0 %6 g dnoio| 095 4 39940 Uor 4S| 20 €10
%0 (000°0%) 00001 000°0Z S 150 %06 | 000°0S | 000°02 S 8zC %09 || AIF UBIH/AX00H | ov6E € 39945 Uor 4S| 20 €10
%0 (000°9) 000 000~ € 250 %06 | 000°0F 000~ € €71 %972 || AIF UBIH/AX90d | 0zve 4 39943 Uor 4S| 20 €10
%S~ 00€ 009 000°L L 250 %06 00€ 000"k L 62°0 %S6 || AIF UBIH/A%90d| 001 L 39913 Uor 4S| Z0 €10
%0 0 000°2Z 008% 08 0.°G %0 000°22 0087 08 0.°S %0 1 09 4 AteinqLy yig| 20 €10
%0 0 009 000°L (4 /S0 %06 009 000°} 4 €90 %68 || AIF UbiH/AN90d | 00 € Areinquy yig| zo €10
%61- 009 000} 009 4 L2 %0Z 00¥ 009 4 €90 %68 _|| AIF UBiH/A%90d| 0oe 4 Areinquy yig| zo €10
%S1- 009 008 00 L Ll %08 002 00Z L 62°0 %S6 || AIF UBIH/AN90d | Ov. L Areinquy yig| zo €10
%6~ 00% 000°L 000°} z L %08 009 000°} 4 €9°0 %68 || AIF UBIH/A90d | 099 € Aeinaily yiZ| 2o €10
%0 0 005 008 4 250 %06 00S 008 z €9°0 %68 | AIF UBIH/AN004d | oL z Aseinqiy /| 20 €10
%S1- 009 008 00Z L Ll %08 00z 00/ L 62°0 %S6 || AIF UBIH/AN004d | 029 L Aseinqiy /| 20 €10
Yol 00¢€ 00¥ 002 € 150 %06 00k 00/ € Z1°0 %16 gdnoio| ocz 9 Aseingiy 9| zo €10
%12~ 008 006 00S € Ll %0L 06 005 € 170 %16 gdnois| 08l S Aseinqiy 9| 20 €10
%91~ 000"k 000Z 000} € 8zC %09 000°} 000°L € €71 %9/ | AT UBiH/A904d| 09t ¥ Aseinqiy yi9| 2o €10
%0 0 009 000°L 4 150 %06 009 000°L z €9°0 %68 _|[ A3 UBiH/A4904|  0v9 € Aieinqiy yi9| 20 €10
%6~ 00€ 00/ 009 z L'l %08 00% 009 z €9°0 %68 _|[ NI UBIH/A4904|  oze (4 Aieinqiy yig| 20 €10
%S~ 002 00S 006 L 150 %06 00€ 006 L 62°0 %S6 | AIF UBH/AM90d| 0.8 L AreingLy yig| 20 €10
%0 (0o1) 00S 006 z 150 %06 009 006 z €9°0 %68 [ AIF UBIH/AM90d| 09t S AieinqLy | 2o €10
%6~ 00% 000°} 000°L 4 Ll %08 009 000°} 4 €90 %68 | AIF UBIH/A%004| 085 v AteinqLy G| 20 €10
%S~ o 0oL 002 L /50 %06 09 002 L 620 %S6 | AIF UBIH/AX90d| oLz € A1engLy G| 20 €10
%8~ 002 002 00€ L 450 %06 33 00€ L LLo %86 gdnois| osz z Aseinqiy US| zo €10
%8~ 00z 002 00¥% L 450 %06 0S 00% L LLo %86 D dnois| ose L Aseinqiy S| zo €10
%6~ 000°L 0002 000C z Ll %08 000"k 000C z €9°0 %68 | AIF UBIH/A904d| 027 z Aseinqiy Wiy Z0 €10
%S~ 002 005 006 L 150 %06 00€ 006 L 62°0 %S6 | AIF uBiH/A4004| 088 L Aieinqiy Wiy| 20 €10
%0 0 00t 00~ z /S0 %06 00% 002 4 €9°0 %68 _|[ A3 UBIH/A00d | ove S Aseinquy pig| 20 €10
%8~ 00€ 00¥% 00Z 4 250 %06 08 00/ (4 LLo %86 gdnois| ore 4 Aseinqig pig| Z0 €10
%L~ 002 00€ 005 4 250 %06 06 005 z 170 %16 O dnois| o9z € Areinqig pig| 20 €10
%0 (oo1) 002 00¥ z 150 %06 00€ 00¥% z €90 %68 [ AIF UBIH/AN90d| ozz z Aieinqig pig| 20 €10
%S~ 002 00% 00/ L 150 %06 00z 00/ L 620 %S6 || AIF UBIH/AN90H | 0S9 L Aseinqiy pig| Z0 €10
%0 0 000} 000Z 4 /50 %06 000°L 000Z z €90 %68 || AIF UBIH/AX90d| 016 € AseingLy puz| 20 €10
%S~ 002 00€ 00S L /50 %06 0oL 00S L 620 %S6 || AIF UBIH/AX004 | 0zS z AseinqLy puz| 20 €10
%0 0 006 008 L Ll %08 006 008 L Ll %08 J90H/AY| 08. L AteinqLy puz| 20 €10
%0 (0002) 000°L 000C € 450 %06 000°€ 000C € €71 %9/ || AIF UBIH/AN00d | 029 S Aseinqunisy| 2o €10
%0 [¢) 000°L 000C 4 450 %06 000"k 000C z €9°0 %68 || AIF UBIH/A490d | 00zL ¥ Aseinqinisy| 2o €10
%6~ 002 005 00% 4 Ll %08 00€ 00% z €9°0 %68 || AIF UBIH/A4904d| 002 € AteinqinisL| 2o €10
%0 0 006 00% 4 8zC %09 006 00% [ 8zC %09 /3UdueleAy | 08l [ AreinquyisL| 2o €10
%S~ 00€ 005 008 L 150 %06 002 008 L 62°0 %S6 || A= uBiH/A1908 | ov8 L AieinqigisL| 2o €10
(Kep &ep
(&ep /amn) ) (un) ) () (wonoq
Mﬁﬁuﬂwm peo AMwov\ :.\W/.M_v eory WPIM /0/1MD speys AMN.W\ &W/MO eory WPIM /0/UmD apeys OQMMWQ MEW o01do3) | sweN weang av
3031 SS9OXH proTLAvIOS JuswiSog [IudwSag woneiped PEOTT IPI08 uswiSog [IudwSag uonwpTy woney A hiabad I_dqUIN N
re[og rejog
Ayeuwrwung Sunsixyg 19381e], S[re1d( 1udwSog

‘salielnqLi} }aai) uolT 1o} speoj Jejos [eyuajod pue Bunsix3y "L1-d a21qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul €8

00029 000052 00008} spvpo],
%cC\- 000°0¥ 000°0L 000°02 14 re %0t 000°0€ 000°0} 6 v.¢ %cS | }SSIOJUON | 08GL Gl eI Yyinoy oml | ¢0 ¢1l0
%cc- 000°0C 000°0€ 0008 0¢ 66°¢ %0¢ 000°0} 000'% 6 v.¢ %cS | }S3IOJUON | 0cZ¥ Pl 9910 YINON omL | 20 ¢L0
%¢EL- 000°C 000°G 000°¢ 6 WLl %0L 000°€ 000°€ 6 160 %E8 g dnoss| 00¢ €l Pe3I] Yyinowoml | ¢0 ¢Lo
%€- 0 000°02 000°02 L Ll %08 000°02 000°02 6 160 %E8 g dnosg| 00/} ¢l P9vIQ Yinow oml | ¢0 ¢L0
%€¢- 000°2 0006 000y Sl 8¢'¢C %09 000°C 000°C 6 160 %E8 gdnoig| |z LL @3] yinoy omL| 20 ¢l0
%L1~ 000°0} 000°0 0006 8 L) %0L 000°2 0006 8 1ZA0) %.8 g dnoig| 0611 0L 19210 yinow oml | ¢0 ¢L0
%/~ 000°€ 000°0} 000°0} 8 Ll %08 000°2 000°0} 8 1ZA0) %.8 g dnoig| 0181 6 9310 Yoy om] | ¢0 ¢L0
%L1~ 0009 000°0} 0009 1] L) %0. 000y 000°G 8 .0 %.8 g dnoio| 0z9 8 9310 Yoy om] | 20 ¢L0
%L1~ 000y 0002 000 8 WL %0. 000°¢ 000y 8 1ZA0) %.8 g dnoio| 005 L 9310 YInoy om] | 20 <10
%0 (000°1) 000°C 006 8 VL) %0. 000°¢ 006 8 6L°¢ %by [|AIF UBIH/AN20d| 0L} 9 931D YInoy om] | ¢0 <10
%0 000°0} 000°0C 000G Sl 4% %0y 000°0} 000°¢ L €q'¢ %8¢ Jople Jesjuiyl | 09¢ S %9910 Yinoj\ omL| 20 210
%cCl- 000°G 0009 000G 8 14 %08 000°} 000°¢ 9 90 %¢6 g dnoi| 08 ¥ PleaId Yo oml| Z0 ¢10
%0 (000%) 0009 000G 8 14 %08 000°0} 000 9 29°¢ %vG [|AI3 UBIH/A¥20d| 029 € %9910 YInoj\ omL| 20 210
%0 (000°0¢) 000°0C 000°0C 9 Ll %08 000°0S 000°0C 9 29°¢ %vG ||AI3 UBIH/AY20d| 08EE Z Peap uno om| z0 210
%0 (000°01) 000°0} 000°0} 14 Ll %08 000°0C 000°0} 1% 88l %.9 ||AI3 YbIH/Ax20d| 090 L %9910 YINo\ omL| 20 210
(;w) (ur) (fep ANEV () (fep (wonoq
speys | (Aep/ym) (| (Kep/ume) M& o 10/ UM oe (4ep /uman) o [/ umD) SR P (w) ordor) | owren weon
Jo3prT | prossaoxg| peoy sejog Vo PPN nempeg | TS| proqaeiog | PV | TP e | TS [P ORTRROA pguay Nfwans | av
yuowdag | Wwowdag yowdsg | uowdag QNN
Jejog Ie[0g
Ayewruung Sunsixyg 1938re], sTre1a(q 1uow8ag

")9a49 YInop om] 1o} speoj Jejos jepuajod pue Bunsix3y "Zj-d a21qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Aienuer jeuiq 8

000°G} 000°0.€ 000°0S€ Y
%L~ 000 000°G 0008 € 150 %06 000°L 0008 € L0 %16 g dnoio | 0092 S Uizl | 20 210
%81~ 0002 0002 0002 4 YLl %08 002 0002 z 110 %86 gdnois| 008 v uizl| 20 210
%8- 05 09 001 [ 150 %06 ol 001 [ 110 %86 gdnoio| ozl € Uizl | 20 210
%82~ 002 002 001 L [V %0. ol 00l ! 110 %86 gdnois| oyl 4 Keinquiuizl| 20 ¢io
%8- 05 09 00} [ 150 %06 ol 001 ! Q) %86 gdnoig| ozl L Aengui yizl | 20 210
%8- 0002 0002 000 z 150 %06 00S 000 z 110 %86 g dnoi5| 0061 L Kenaquy YLl | 20 ¢Lo
%8- 005 009 000°} z 150 %06 001 000°) z 110 %86 gdnoig| 00/ € AieInguy yiol | 20 <10
%8- 002 002 00% ! 150 %06 05 00¥ L 1170 %86 gdnoi9| 09¢ z Keinguy yiol | 20 210
%81~ 00z 002 002 [ vl %08 0z 00z L 110 %86 gdnoig| oce ! AeInguy yioL | 20 <10
%8- 0002 0002 000°€ z 150 %06 00€ 000°€ 4 110 %86 g dnoi9| 09¢l z Aenquy yis| 20 z10
%S~ 00} 002 00% L 150 %06 001 00¥ L 62°0 %S6 [[AIF UBIH/AN20d | 06€E [ Kieinquy yie| 20 ¢10
%0 0 009 000} z 150 %06 009 0001 4 €9°0 %68 || AIF UBIH/AN00d | 0vS 2 Aeinguy wig| 2o z1o
%8~ 002 00€ 005 z 1570 %06 09 005 z 1170 %86 g dnoig| 05z € Aeinqui uig| 20 210
%81~ 00S 00S 00¥ L YLl %08 05 00¥ ! 110 %86 gdnois| 06€ z Aeinqul uig| 20 1o
%8- 002 00€ 009 ! 150 %06 0L 009 ! 110 %86 gdnoig| 0.5 ! Kenqui uig| 20 210
%8- 00S 009 0001 4 150 %06 001 0001 z 110 %86 g dnois| 065 S Keinquy uiZ| 20 210
%0 0 000} 000 z 150 %06 000°L 000°C z €90 %68 || AlF UBIH/A300d | 0v6 v Kenqui uiZ| 20 210
%S€- 009 00/ 00€ L 82¢C %09 06 00€ ! 620 %S6 || AIF UBIH/AN00d | 062 € Kenauy uiZ| 20 z1o
%S- 00} 002 00€ ! 150 %06 06 00€ ! 620 %S6 || I3 UBIH/A00d | 082 z AeIngm yiZ| 20 210
%S~ 001 00€ 009 ! /G0 %06 002 009 ! 620 %S6 || AI3 UBIH/AN90d | 0.G L Keinam wZ| 20 z10
%L~ 00 0001 000 € 150 %06 00€ 000 € /170 %.6 gdnois| 019 S AieInguy 9| 20 ¢10|
%0 (009) 005 008 € /G0 %06 000°} 008 € €1 %9/, [[AI3 UBIH/A20d | 092 ¥ Kieinquy yi9| 20 210
%6~ 000} 0002 0002 z YLl %08 000} 0002 z €9°0 %68 [[AI3 UBIH/AN00d | 018 3 Keinquiuio| 20 1o
%S- 00¢ 00% 00/ L 150 %06 00 00/ L 620 %S6 [[AIF UBIH/AN90H | 01 z Aeinqui ui9| 20 1o
%S~ 002 00€ 00S 1 150 %06 001 00S ! 620 %56 [[AI3 UBIH/AN00H | 06¥ L Keinqui uio| 20 1o
%8- 008 000} 0002 z 150 %06 002 000°C z 110 %86 g dnois | 0001 z Kenquy uis| 20 ¢1Lo
%G~ 00€ 009 0001 L 150 %06 00€ 0001 ! 620 %S6 [|AI3 UBIH/AN00d | 096 ! Keinqui yis| 2o 210
%8- 008 000°L 000 z 150 %06 002 000°C z 110 %86 gdnoig| 0/11 3 Aenguy uww| 20 210
%0 0 009 000} z 150 %06 009 0001 Z €90 %68 [[AI3 UBIH/ANo0d | 06v z Aenquy Y| 20 210
%0 0 0007z | 00SZ€ | OSk 0L'G %0 || oo0'viz | 00§°Z€ | 0Gh 0L'G %0 1 05z b Aieinguy uw | z0 210
%0 (001) 00S 006 z 150 %06 009 006 z €90 %68 || AI3 UBIH/AN20d | 0Er € Kenquy pig| 20 210
%0 0 009 000°L z 150 %06 009 000} z €9°0 %68 [[AI3 UBIH/A 204 | 069 z Kieinquy pig| 20 ¢10
%S~ 002 00 00/ L 150 %06 002 00/ L 620 %S6 || AIF UBIH/AN00d | 069 ! Aenquy pig| 20 z10
%0 (0ov) 009 000°L € 150 %06 000°L 000°L € 1€°1 %9, [[AIF UBIH/AN20d | ovE 8 Areinquy puz| 20 ¢10
%0 (0002) 0001 0002 € 150 %06 000°€ 0002 € 181 %9/ |[AI3 UBIH/AN00d | 089 A Kiengum puz| 20 20
%0 (00¥) 009 000} € 150 %06 000} 000°L € €71 %9, [[AIF UBIH/AN20d | 0Lt 9 Kieinquy puz| 20 ¢10
%0 0 009 0001 4 150 %06 009 0001 z €9°0 %68 || AIF UBIH/AN00d | 012 S Kenguy puz| 2o 240
%0 0 00008 | 0007} 0z 0L'S %0 00008 | 000V} 0z 0L°S %0 002 v Kienguy puz| 20 ¢l0
%8- 002 002 00¥ ! 150 %06 05 00 ! 110 %86 o_:ew 09¢ € Keinquy puz| 20 20
%9- 001 00z 00¥% [ 150 %06 06 00 [ €20 %96 adnois| oor z Kienqui puz| 20 ¢l
%0 0 000°L¥ 002°Z 09 0,°G %0 000°L¥ 002°L 09 0L°S %0 0zl ! Keinqui puz| 20 z10
%0 (001) 005 006 z 150 %06 009 006 z €90 %68 || AI3 UbIH/AM00d | OcY v Keynquy isL| 20 210
%0 0 00¥ 00/ z 160 %06 00 00/ z €90 %68 || AIF UBIH/AN90d | 0ge 3 Kengmisi| 2o z10
%61~ 00€ 005 00€ z [ %0. 002 00€ z €90 %68 || I3 UBIH/A004| 0¢EL z AienguyisL| 20 210
%S~ 00€ 009 0001 ! /50 %06 00€ 0001 L 620 %S6 || AI3 YBIH/AN20d| 0.6 L AienguyisL| 20 z10|
W) (wr) tep Gw) (ar) top (wonoq
opeys | (Aep/umeD) | (Kep/ume) M»E WP /9/4MD) opeus (&ep /umen) %E WP /75/9m) S N S MS o1 doy) | owen weong v
JO 3O | PeOTT SSOXY| PrOT Fe[o§ JuowSog | 1wowSog uopepey peoT Jejog JuswSog | 1wowSog uonepey PoudT Joquinpg
rejog yejog
Arewruing Sunsixyg 1938re], S[re1d(J 1UdWESag

‘salenqLi} 3}aal) Yo om] Joj speoj Jejos |enuajod pue Buisix3y "g1-g djqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Aienuer jeuiq g8

00019 00002} 00085 svpo],
%EC- 000'S 000°2 000°¢ €l 82C | %09 000°C 000°C 6 160 | %E€8 g dnoig| 0zz S %9810 UelpUl| €0 010
%EL- 000°0L 000°0C 000°0L 4 (YN %0. 000°8 0008 6 16°0 %€E8 g dnoig| 088 14 ¥9a1] uelpul| €0 010
%~ 000°0} 000°0€ 0008 z Zr'e | %0v | 000°0z 0009 6 vLT | %cS | 1SQIOJUON| 00. € %9810 Uepul| €0 010
%EL- 000°0} 000'0€ | 000°0C L L) %0. | 0000z | 000°0Z 6 160 | %E€8 g dnoi9| 0061 z ¥9a1] uelpul| €0 010
%L\~ 000°0Z 000°0€ 000°0Z 0l VL %0L 000°L 000°0} 8 .0 %.8 g dnoi9| 005} L X913 uelpu|| €0 0L0
%8- 000C 000°C 000°¢ z 160 | %06 00€ 000°¢ z 110 | %86 g dnoi9| 0gGl € Kenguy puz| 20 010
%81~ 009 00L 009 3 Ll %08 0L 009 L L0 %86 gdnoi9| 095 4 Kieynquy puz| z0 010
%8- 08 00L 00z l IS0 | %06 0C 002 | 110 | %86 g dnoig| 00z l Keynguy puz| 20 010
%8- 00S 009 000°} Z LG50 | %06 001 000} Z L0 | %86 gdnoi9| 0z v Keynquyist| 20 010
%8- 000°C 000C 000°€ 2 1G0 | %06 00€ 000°¢ z 110 | %86 g dnoi9| 0051 € Kieynauy 1sL| 20 010
%81~ 00S 009 00S l vLl %08 09 00§ | 110 | %86 g dnos| 09y z Keinquy1sL| 20 040
%9- 002 00€ 00$ | 150 | %06 001 00S | €20 | %96 @dnoin| 005 | Areinguy 1sL| 20 010
(o) (w) (op () (w) (ep (wono
opeys | (Sep/umy) || (Sep/ums) M& o ffasn| | Gep/ug) | o1 AAT . adAy, @ mo% SEN wEon
Jo 3o | peoT ssdX| peoT] Je[og v PPIA uonepey Peys peo rejog IV PPIA uopepey PEYs uopeadop | pdudy N s oy
yuowSag | 1wawdag yuowSog | 1awdag FRqUINN
Jejog Jejog
Ayrewrwung Sunsixyg 193re], STre1d(J 1udwi8ag

")@a49 uelpuj 1o} speoj Jejos |enuajod pue Bunsix3y "yL-g d|qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 98

00€'y 00007} 000°0%} spop],
%0 00002 00005 | 000°0€ | G} 1L | %04 [ 000°0¢ | 0000k i 96°C | %8¥ [ AIFUBIH/AN00N| 0081 | 0L | uDuepulA'N| Z0 010
%0 0 0000z | 0006 6 1V | %0L [ 0000z | 000°Z / 96T | %8¥ [ AT UBIH/AH004| 0001 | 6 1D Uelpul "4'N| 20 010
%0 (000°01) 0000z | 000°0} 8 1LV | %0 | o000 | ooo'ol / 96T | %8¥ | M3 uBH/AH004| 008l | 8 1D Uelpul "4'N| 20 010
%0 (000°1) 0006 0007 L 82T | %09 [ 000°0L | 000% 9 297 | %S | A3 uBiH/A00Y| 019 ] 1D Uelpul "4'N| 20 010
%0 (000°01) 0000} | 000°Z 9 1LV | %0L [ 0000z | 000°Z 9 297 | %S [ A3 uBiH/M004 | 0011 9 10 Uelpyl “4'N| 20 010
%0 (000°¢) 000/ 0009 g 7L’ | %08 | 0000 | 0009 g 827 | %09 || A3 ubiH/AN00d| 0zzl g 1D Uelpul '4'N| 20 010
%0 (00072) 0008 000/ v 7L’ | %08 | 000°0L | 000°Z v 88l | %./9 || N3 uBIH/AN00d| ov/L ¥ 1D Uelpul '4'N| 20 010
%9- 000°} 000'S 000'c 3 LV | %0L | 000 000'c 3 181 | %9L [ A3 ybiH/M00d| 096 3 19 uelpul N[ 20 010
%61- 000Z 000'c 0002 z LV | %0L | 000%) 000C z €90 | %68 [ A3 ybiH/MS00d| 086 Z | 1Duepu4'N| 20 010
%G1 005 009 005 L vl | %08 00} 005 | 620 | %S6 || A3 UBIH/AN00d| ObS | 19 uelpul N[ 20 010
%8 000Z 0002 000y z 160 | %06 005 000y z L0 | %86 gdnoi9| 0061 | Keinquy yiy| 20 010
%8- 008 000} 0007 z IS0 | %06 002 000C z L0 | %86 gdnoio| 018 € Keynquy pig| z0 010
%81 008 006 008 | viL | %08 06 008 | L0 | %86 gdnoio| 0z z Areinquy pig[ z0 010
%8- 08 00} 002 L 1G0 | %06 0z 002 | L0 | %86 gdnoin| 0ze | Areinquy pig[ Z0 010
%8- 008 000} 000 z 1G50 | %06 002 000 4 L0 | %86 gdnois| 0z6 4 Keeynquy puz| 0 010
%G- 002 005 006 L 1650 | %06 00¢ 006 | 620 | %S6 | A3 ubiH/A¥00d| 006 | Keeynquy puz| 0 010
%8 0002 000 000°¢ Z 1650 | %06 00¢ 000°¢ Z L0 | %86 gdnoio| 0/l | € Kieinqui sy z0 010
%0 0 009 000} z 160 | %06 009 000 Z €90 | %68 [ A3 YbIH/AM00d| 0v9 Z Kieinqui sy z0 010
%G- 00} 3 009 | 160 | %06 002 009 | 620 | %S6 || A3 UBIH/AM00d| 095 | Kieinqui sy z0 010
(ur) (w) (tep () (uwr) (fep (wonoq
apeys | (Kep/upmy) || (dep/ume) M& or JAULIY) soenc | CEP/4AD ¢ A /%/4M%) soeac ladtr wonengon| @ o doy) | oweng weas
JO3PET | peoT SSROXH| peoT Jejog V| PPIA uopepey pras peoT e[og A uopepey pras L HOREIREA ydua] o N s v
wowsog | Iuawdog wowsog | IUawSag JqUINN
Jejog Jejog
Arewruung Sunsixg 193xe ] S[reId (T Juowsag

")9al9 uelpu| 3104 YoN Jo} speoj Jejos jenuajod pue Bunsix3 ‘GL-q dgel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Aienuer jeuiq /8

0002 000'82 000°/¢ seio].
%0 (000°9) 0002 000°¢ 9 180 %06 000°2 000°¢ S 8¢'¢ %09 [ AIF YBIH/AN20Y| 00 9  MeauD uepu| 4S| 20 010
%0 0 0006 000G 9 " %0L 000'6 000t G 8¢'¢ %09 [ AIF YBIH/A¥204| 018 G pi@3IQ uelpul 4S| 20 0LO
%0 (000°¢) 000 000 g 14" %08 000G 000 g 8¢'e %09 [ AIF YBIH/AN20Y| OvE ¥ MeaiD uepu| 4S| 20 010
%vL- 000t 0009 000°S q vl %08 0002 000G g ¥€0 %6 gdnoi9| 006 €  pi@3IQ uelpul 4S| <0 0L0
%9- 000°¢ 000G 0008 % 150 %06 000 0008 14 €¢0 %96 gdnoig| 00l Z Meaip uepu| 4S| 20 010
%0 0 000°L 000°C 14 160 %06 000°} 000 14 €90 %68 [ AI3 UBIH/A%204| 00Z) | pi@31Q uelpul 4S| 20 0L0
%8- 008 000°} 000 4 150 %06 00¢ 0002 4 L0 %86 gdnoin| 081} 4 Kenquy puz| z0 010
%9~ 00¢ 00¢ 005 3 160 %06 (00]2 005 } €C0 %96 @ dnois| 009 } Keynquy puz| z0 010
%8- 000 000C 000°€ 4 150 %06 00¢ 000°¢ [4 Lo %86 gdnois| 00/} ) Keinquyis| 2o 010
@ | @ | P @ | @ |, O (wonoq
apeys | (Aep/um) || (Sep/umen) Ma o /0/4m) or (fep/um) | © A //4m) soetc ladtr womeogs (w) | doy) | e weos
JO3OET | peoT SSXY( peo re[og v PP uonepey Pras peoT rejog v PP uoneIpey Peas oL HORETIA pSur] o N i v
wawSag | wawdag wawSag | 1uawdag RqunN
rejog Je1og
Arewrwing Sunsixy 193], 0| (AETq ELENIREI

")9al9 uelpuj 3104 Ynos 1o} speoj Jejos jeuajod pue Bunsixy '9}-a aiqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 88

000°Z} 000°0¥¥ 000'02¥ sopo ],
%0 (000°1) 000'9 | 000°0L 8 /S0 | %06 0002 | 000°0} 8 vL0 | %.8 gdnoin| 059l | 2l %9910 JUNH| €0 600
%0 (0002) 000°€ 000 J VUL | %0 000G 000 L 82C | %09 v dnois| o5z L %8910 JUNH| €0 600
%0 0 000'0c | 0006 9 Ll | %0 | 000°0c | 0006 9 00Z | %S9 vy dnoss| 0gSL | 0L %8910 WUNH| Z0 600
%2- 0 000°€ 0009 9 /S0 | %06 | 000°€ 0009 9 0 | %6 g dnosS| 010l 6 %9810 JUNH| Z0 600
%Ze- 000°G 000°2 000t 9 1L | %0L| 000 000y 9 90 | %c6 g dnos| 0¢/ 8 %9810 JUNH| Z0 600
%P~ 000°€ 0000l | 000°02 S /S0 | %06 | 000", | 000°02 g v€0 | %¥6 g dnosS| 00ze L ¥8810 WUNH| Z0 600
%L~ 0002 000°€ 000G € /G0 | %06 006 000°G € [0 | %6 g dnosS| 0951 9 %9910 JUNH| Z0 600
%L~ 00v 009 000°} z IS0 | %06 002 000°L z 110 | %6 Do dnois| 0.5 S %9910 JUNH| Z0 600
%9- 001 00T 00% L /S0 | %06 06 00% b €20 | %96 gdnois| oty v %9910 UNH| Z0 600
%l 00l 0078 00LC 0 66€ | %0¢ | 008 00LT 0 €6 | %lE 0L 3 %8810 JunH| Z0 600
%8- 08 001 002 | 150 | %06 0z 002 | lL'0 [ %86  Odnoio| o8l [ %9910 WUNH| Z0 600
%0 0 000°'€9€ | 009°'€9 | OZ) 0L'S %0 | 000°€9€ | 009°€9 | OZlL 0LS %0 0€S L %9810 WNH| 20 600
%L 008 000°L 000°L € 7Ll | %08 002 000°} € 110 | %6 gdnosS| oly 9 Areinqis uiy| 20 600
%.L- 00% 009 000°L € IS0 | %06 00z 000°} € 110 | %6 gdnosS| oLy G Areinquy | Z0 600
%81 - 006 000°} 006 z vL'L | %08 00} 006 2 11’0 | %86 g dnois| ovy 4 Arenquy Wy| 20 600
%E- 002 009 000} z IS0 | %06 00% 000} z 070 | %€E6 v dnoi| 095 € Kreinqa uy| Z0 600
%8~ 00¥ 005 006 b /S0 | %06 001 006 b 110 | %86 g dnos| 058 z Kieynqa uy| z0 600
%ovl- 002 00€ 00€ L vl | %08 00l 00g L V€0 | %v6 v dnois| 062 L Kieynqa | z0 600
%8~ 0002 0002 000% z /S0 | %06 00S 000% Z L0 | %86 g dnosS| 008 I Kreynqua pig| z0 600
%8~ 0002 0002 000°€ z /S0 | %06 00€ 000°€ z L0 | %86 g dnosS| 0091 z Areynquy puz| 20 600
%81~ 006 000°L 006 | vl | %08 00} 006 ! LL'0 | %86 gdnoin| 058 | Asenquy puz| 20 600
%L 00% 009 000 € IS0 | %06 002 000°L € 10 | %6 g dnosS| 06v S Areynqiaist| 20 600
%8~ 008 000} 000C 2 IS0 | %06 002 000C 2 L0 | %86 g dnoio| 0z8 v Areynaiaist| 20 600
%L~ 00€ 00 006 2 /S0 | %06 002 006 z 110 | %6 O dnoig| o9y € Areinqiaist| 20 600
%9~ 002 00€ 00 l /S0 | %06 00} 00S | €20 | %96 g dnois| o9r z Areinqiaist| 2o 600
%8~ 002 00€ 009 L /S0 | %06 0/ 009 | L0 | %86 O dnoin| 0.5 L AreinquyisL| 20 600
&ep &ep
(&ep /D) (W) (w) (W) (w) (wonoq
speus _VMS Geopaen | 20 S0 | paae | 20 S | i) (SO es | oy
Jo yoe - peoT] re[jog JuswSag 1 wisg uonepey peor] rejog Juowsog suowag uonepey uoneldsd | pSudy soqunNg
Je[og Jejog
Arewruung Sunsixyg 198re], STre1a( 1udwgog

")9a.9 Juny 10} speoj Jejos jeuajod pue Bunsix3y "/1-d a1qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 68

000'0€Z  000°0EY 000042 w0 ]
%Le- 0000z | 0000 | 0000 | <zl €L'G | %0L | o000'0E | 000'8 6 €6€ | %€ | Jopeseauiyl| 08 | ¢ | %9940 JOIpoS| €0 800
%Ll- 0 0000+ | 000t | O 66'€ | %0€ | 0000 | 000 6 €6€ | %lE | opejesuiyl] Oce | €L | @eiD JeIpos| €0 800
%lE- 0000} 000'0€ | 000G | O 0.6 | %0 | 0000z | 000G 6 €6€ | %lE | P jesuyL] O0cS | zI | @eJD JeIpos| €0 800
%le- 000°0} 000'0S | 000'0L | O} €L'G | %0l | ooo'Oy | 0000L | 6 €6'€ | %lE | Jopleesuiyl] 08kl | kL | 994D JAIpoS| €0 800
%LE- 0002 0000+ | 000% [ O} G8C | %0S | 000t | 000 8 v20 | %8 gdnold| oy | 0L | %0940 J9IpI0S| Z0 800
%l- 000°€ 0007 [ 0009 | O vi'l | %08 | 000% | 000G 8 v20 | %8 gdnoip| 019 6 ¥8a1D JeIplos| Z0 800
%LL- 0000z | 0000z | 0006 | O \ZL | %0. | 0006 | 0007 8 v20 | %8 gdnoip| 006 8 ¥881D JeIplos| Z0 800
%0 (0o0'0L) | 000'0c [ 000°0L | OF \ZL | %0. | ooo0e | 0000L | 8 15T | %99 vdnoigl ooyl | £ %8813 JeIplos | Z0 800
%0 (0oo'0l) | o000z | 0o00L | O 82C | %09 | ooo'oc [ 0000k | 8 1GT | %SG | hIsaiojuoN| ocvl | 9 931D J2IPIoS | 20 800
%02- 000°0Z 000'0Z | 0000} [ O} \L | %04 | 000G | 0008 ) 150 | %06 gdnoo] 0oLk | S %9310 J2IPIog| 20 800
%0%- 00005 | 00009 | 0000 | kb G8C | %0S | 000'9 [oo00L [ Z 160 | %06 gdnoip| 059l | ¥ 821D BIPIoS| 20 800
%cr- 000°0€ 000°0€ | 0006 L G8C | %0S | 000% | 00078 9 IREES gdnoip| 08zl | € @81 JeIpIoS| Z0 800
%9¢€- 0000z | 0000z [ 0000, | ¥ 82C | %09 | 000 |o000L[ ¥ €20 | %96 gdnoip| oeve | ¢ %081 J8IPIoS| Z0 800
%9v- 000'8 0006 | 000°€ z G8'C | %0S 00. 000°€ z €20 | %9 @ dnoss| 06zl b %991 JAIPIoS| 20 800
%8- 0002 000C | 000 Z 150 [ %06 005 000y Z Lo | %86 gdnoip| 0042 b Kieynquy yZ| 20 800
%8- 008 000°L 000°C z 160 | %06 002 000'C z Lo | %86 gdnoip| 098 z Kieynquy yo| 20 800
%8\- 008 006 008 b vl | %08 06 008 b L0 | %86 gdnoip| 06/ b Kieynquy Y] 20 800
%8\ - 006 000° 000° z vl | %08 00} 000° z L0 | %86 gdnoip| 08t v Kieynquy ws| 20 800
%8- 005 009 000° z 160 | %06 00} 000°} z Lo | %86 gdnoio| o€ € Kieynquy ws| 20 800
%8\- 009 002 009 | vl | %08 0L 009 b LL'0 | %86 gdnoin| 0v9 z Areingin uig| 20 800
%8- 00€ 00y 002 b 160 | %06 08 002 b 110 | %86 gdnoi9| 099 b Kieynquy ws| 20 800
%L~ 000T 0007 | 000° € 180 | %06 005 000°€ € L0 | %6 gdnoi9| o8 € Aieynqiy Wyy| 20 800
%81~ 000°€ 000'¢ | 000° 12 vl | %08 00€ 000°€ z 110 | %86 gdnoo| olel | 2 Kienqiy uiy| 20 800
%82- 0002 0002 006 | WL | %0L 001 006 | L0 | %86 O dnoin| 058 | Areinquy yy| z0 800
%8~ 005 009 000°} Z 160 | %06 00} 000° Z L0 | %86 gdnoip| 0v9 Z Aignquy pg| 20 800
%81~ 006 000° 000° 3 vl | %08 00} 000° b 110 | %86 gdnoip| 08zl b Aignquy pig| 20 800
%8\~ 006 000°L 000° z vl | %08 00} 000°L z 110 | %86 gdnoip| 059 € Aignquy puz| Z0 800
%82- 000°S 000G [ 000 z PR 00€ 000°€ z 110 | %86 gdnoip| o9zl [ ¢ Kignquy puz| Z0 800
%8\- 006 000°L 000°L b vl | %08 00} 000° b L0 | %86 gdnois| oizl b Kignquy puz| Z0 800
%LE- 00002 | 0000z [ 0000 [ £ 82Z | %09 006 000'S € LL0 | %6 gdnoip| 09k | ¥ KienquyisL| zo 800
%82- 000°€ 000'¢ | 00072 Z PIRE 002 000C Z L0 | %86 gdnoip| 068 € Kieynquy1sL| 20 800
%8\~ 006 000°L 006 b vl | %08 00} 006 b L0 | %86 9 dnosp| 006 z KieynquyisL| 20 800
%6- 000 000'€Z | 00S¥ | 0S €S [ %0l | 0007l | 00S% | 0S 29% | %6 [T O 06 | Kienqiais) | 20 800
(Aep (Aep
opras | P/ (oo e | EP D e Goppann | 2 O iy | |OPOd
Jo 3de g proT peo] rejog vV PP uoneipey peds —UNO‘H Jejog vV PP uonepey peas QO—HNuOMQNV QH.MQQ‘H o &Oav SWEN Weansg av
$SOOXT wuswSog [1wswdag T wowSog [1uswdag N : _quInN
Jejog Jejog
Arewrung Sunsixyg 198re], sTre1a(q 1udw3ag

")9a.19 I3Ip|0S 10} speoj Jejos [euajod pue Bunsixy "gL-d a21qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 06

000 6¢ 00029 0008 SjpioT
%5~ 0 000 0l 000 9 9 8¢ ¢ %09 0000} 0009 9 00¢C %59 | 1SaIOJUON: 000l 4 Y9910 Janeag; €0 020
%0 0 000°0C 0000} 9 VL) %0L 00002 00001 9 00¢C %59 | JSIOJUON: 00/ 5 Y9310 Janeag; €0 020
%ok L~ 0002 000 0L 00001 G il %08 000°€ 000°0L G ¥e0 %¥6 g dnoi. 0oz G Y9810 Janeag| 20 020
%9~ 000+ 0009 0000l 14 150 %06 000¢C 0000k 4 £C0 %96 g dnoil9: 0082 14 ¥ea1) Janeag! Z0 020
%8¢~ 000¢ 000¢C 008 A 8¢ ¢C %09 06 008 T4 L0 %86 gdnoin ozy £ ¥oa1) Janeag; Z0 020
%81~ 008 006 008 3 Ll %08 06 008 5 L0 %86 gdnoin 013 [4 Y9310 Janeag; Z0 020
%8¢" 00S 00S 00¢ 5 8¢ ¢ %09 0¢ 00¢ 5 L0 %86 gdnoin 0iz 5 %9910 Janeag| z0 020
%8- 008 0001 000¢C 4 1580 %06 00¢ 000¢C [4 L0 %86 g dnoin. 000l € qul Yy 01 quii 20 020
%81~ 000¢ 000¢ 000¢C [4 Ll %08 00¢ 000°¢C 4 L0 %86 gdnoi 00l C qu} Yyl 01 quii 20 020
%8" 00S 009 000} 5 G0 %06 00l 000°} 5 L0 %86 g dnoi: 00 5 qul Yy 01 quli 20 020,
%L~ 000 ¥ 000G 000 ¥ € il %08 004 000+ € L0 %L6 gdnoin (zgl [ Areingul Uiy 20 020
%8- 00C 00€ 00S L 160 %06 09 005 L L0 %86 gdnoig: 0gg [4 Aeingul Uiy 20 020
%81~ 009 00 009 5 Ll %08 0L 009 } L0 %86 gdnoin 079 } Areingul Uiy 20 020
%8" 00S 009 000} 4 /G0 %06 00} 000°}L [4 L0 %86 g dnoi (095 € Aeingul piei z0 020
%81~ 002 008 001 G il %08 08 00L [4 L0 %36 gdnoin. (0c¢ C AleIngul pIgi 20 020
%8- 008 0001 000¢C I 180 %06 00C 000¢ L L0 %86 g dnoio: 0pGL 5 Areinqul pigi Z0 020
%8- 000¢ 000°€ 0009 [4 1560 %06 00L 0009 A L0 %86 g dnoi9: 008z C Arenqul puzi Z0 020
%8V~ 006 006 00€ 5 S8 ¢ %05 0g 00€ 5 L0 %86 gdnoig 09z L AreInqul puzi Z0 020
%8~ 000¢ 000¢C 000 ¥ [4 150 %06 005 000'% 4 L0 %36 gdnoin: 0012 } Areinqui sy z0 020
(w) (w) (ep (w) (w) Gep (wonoq
apeys | (Aep/uai) || (fep/uss) oo v | wmpm /7 /UAN) apes (£ep /ya) oo v | wea /7 /UANN) apeus adip () ordoy) | swen weans .
JO joeT | peoTssadXF|| peoT rejos ) uonepey peoT IE[0§ - uvonepey uvoneSay | yiSuag :
wawsag 1uvawsag wawSag 1uawsag JaquumpN]
Iejo§ 1BJ0S
Arewruung sumsixg By S[Te}a(J JURWIS g

")9919 JoAeag 10} speoj Jejos [eiudjod pue Bunsix3 "61-a d|gel

uoibay aye }salid 9pISISap\ 9Y) 10} sajqe] sisAjeuy peo]

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 16

000 0% 000066 000 058 SjoI0]
%€ 1- 008 9 000 91 005 € 14 9G¥ %0¢ 00¢ 6 00% ¢ 9l [4:33 %EE | ISaJojuoN: (S| 91 ¥331) dueI9| 0 220
%EC- 000 001 0000L¥ | 00008 9l €lS %01 000 0L€ {00008 9l [4: %3 %€EE | JS2JOJUON: (66F Gl %3310 ajueI9! $0 220
%G |- 000 LI 000 /8 000 61 Gl 95 ¥ %02 0000/ 000 6} Gl VL€ %GE | 1SaI0juoN: 052} vl ¥321) AJUeIH! $0 220
%S¢ 000 Gl 000 95 000 }1 Gl €lS %01 000 }¥ 000 )} Gl LLE %G€E | 3S=JOJUON: 01/ €l ¥331) duel9| 40 220
%S~ 000¢ 000 ¥€ 0098 Gl 66 € %0¢ 000¢E 009 8 Gl LLE %G5¢E | 3S|JOJUON: 0.5 4 %3310 AjueI9| ¥0 220
%G 1- 000 }1 000 65 000 €l Gl 95 ¥ %02 000 8% 000 €} Gl LLE %G5€E | IS3I0JUON: 0/8 bl ¥331) dueI9! 0 220
%0 (000°%) 000 §§ 000 91 Gl e %0% 00065 000 9 Gl LLE %G5€E | 3S=J0jUoN: 050} 0l ¥331) dueI9| 0 220
%0 (000°2) 000 €L 000 ¢¢ Gl 8c¢ %09 0005/ 000 2€ Gl vET %65 gdnoin 001z 6 %3210 AjueI9! ¥0 220
%0 (000°2) 000 L} 001G Gl 44> %0¥ 00061 001G Gl LLE %G5€E | IS2JOJUON: (%€ 8 ¥331) dueI9| 0 220
%0 (0o0'01) 000 € 000 €l vl G8¢ %05 000 ¥ 000 €l vl 65 € %.E | 3S2J0JUON: 0£6 L %3210 3jueI9| 0 220
% 00¢€ 00001 005 ¥ vl 8c¢ %09 00.6 005 ¥ vl LT %¢9 gdnoig (z¢ 9 %3210 AjueI9! 0 220
%0 (000°€) 000 ¢} 00€ ¥ vl G8¢ %05 00061 00€ ¥ vl 65€ %.E | 3S|JOJUON: (1€ G ¥3310 dlueI9| 0 220
% 000} 000 ¢e 005 6 vl 8¢¢ %09 000'1e 005 6 vl Ll¢ %¢9 gdnoin 089 4 ¥3310 AjueI9| $0 220
%0 (000°g) 000 0¢ 000 L vl G8¢ %05 00052 000 . vl 65 € %.E | ISaJOJUON: (005 € %3210 AueI9! ¥0 220
% 000¢ 000 ¥€ 000 Gl vl 8¢¢ %09 000 ¢E 000 5l vl Lle %¢9 gdnoig 00} ) [4 %3210 ajueIn| 0 ¢20
%6- 000€ 000 ¥2 0019 €l 66 € %0¢ 000'}¢ 0019 €l 8y € %6E | IS3I0JUON: 0./% } %3210 AjueI9! 0 220
%8- 000 € 000 }¢ 000 9 0l [44> %0% 0008l 000 9 0l 96°¢ %8¥ | IS|JOJUON: 009 } 1D BJueI9 4N ¥0 220
(Aep (Aep
] ] () () : (ux) () : (wonoq
e Ae; Ap; ! L /Y Ae / % W/ ads w
ot ot smoea] peormen | ¥ | wein U speus| T | wary | e (S s | S || 2000 | sumcumans | v
1awSag | lwawSag il jwawSag | uawSag ik - » Iaqump
Ie[os 1eos
Arewruung sunsixyg 1981e T, S[Te19(J 1UdW3ag

*)99.19 a)uel9) 10} speoj Jejos |euajod pue Bunsix3y ‘0Z-a djqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul c6

0009 000°02z 000°0LL 710 ],
%0 0 0006 000y L 8¢'C %09 0006 000y L 8¢'¢C %09 | 1SSIOJUON| 089 6 ¥981D Jopesy| €0 €20
%01~ 000°C 000°6 000°¢ L Gg8¢c %08 000°L 000°¢ L 8¢¢C %09 | }SSIOJUON | 0GY 8 ¥881Q Jepesy| €0 €20
%S1- 000°C 0009 000°C 9 Gg8¢ %08 000t 000 9 00¢ %S9 | }SSI0JUON | 09¢ L 39310 J9pssy | 20 €20
%¢€- 0 000°0¢ 000°8 9 44 %0¥ 000°0€ 000'8 9 GC'e %EY || 49pIe yesjulyL| 00€L 9 39310 J9psdy | 20 €20
%0 0 0000} 000y 9 G8'¢ %09 0000} 000y 9 Gc'e %EY || J9ple fesjuiyl | 0.9 S 39310 19pady | ¢0 €20
%01~ 0000} 000°00L | 000°0€ g e %0y 00006 000°0€ S G8'¢C %0G || 49pIe jesjuiyl | 0609 4 %981] 1opasy| 20 €20
%0 0 0000} 0009 4 8¢¢C %09 000°0} 0009 4 1£X4 %65 || 49pIe jesjuiyl | oovi € X981 1opasy| 20 €20
%L1~ 000‘8 000°6 000‘8 € 14 %08 000°} 000°8 € 110 %16 g dnoio| 008z 4 39310 J9psdy | 20 €20
%8- 00¢ 00¢€ 009 3 150 %06 09 00§ b L0 %86 gdnoin| oLy 3 39310 J9pady | 20 €20
%81~ 009 004 009 [4 142 %08 0. 009 4 L0 %86 g dnoig| 08z € qu} pig 0} qU3| 20 €20
%8- 000°C 000°C 000°€ 4 150 %06 00€ 000°¢ 4 Lo %86 g dnoig| 0ovl 4 qu} pig 0} qu}| 20 €20
%8¢- 008 006 00S 3 VL %0. 09 009 } L0 %86 gdnoi9| 0zs } quy pig 0} qui| 20 €20
%.c- 000°C 000 000°} € WL %0. 00¢ 000} € 110 %.6 gdnoig| oLy 6 Kieinquy pig| Z0 €20
%8¢- 000°C 000 008 4 8¢¢C %09 06 008 4 A0 %86 gdnoig| ozv 8 Kieinquy pig| Z0 €20
%8¢- 000°¢ 000°¢ 000°C 4 WL %0. 00¢ 000 4 Lo %86 g dnoin| 068 L Kieinquy pig| Z0 €20
%8¢~ 006 006 00v 4 8¢'C %09 09 00y [4 Lo %86 gdnoig| 0zz 9 Kieynquy pig| 20 €20
%81~ 008 006 008 4 4 %08 06 008 4 L0 %86 gdnoin| 00v S Aeynquy pig| 20 €20
%8- 00¢ 00€ 00S } 180 %06 09 00S 3 L0 %86 gdnoi9| 09% 14 Keynquy pig| 20 €20
%8¢- 00€ 00€ 00¢ 3 WL %0L 0¢ 002 I L0 %86 gdnoin| otz € Keinquy pig| 20 €20
%8¢~ 006 006 00¥ 3 8¢'¢ %09 0S 00 } L0 %86 g dnoin| 06¢ 4 Kieinquy pig| 20 €20
%8- 0c 0c oy 3 150 %06 S oy } Lo %86 gdnoi| of 3 Kieinquy pig| 20 €20
%8¢- 004 004 00y 4 ML) %0. 09 00v 4 L0 %86 g dnoi| 06l [4 Aleynquy puz| z0 €20
%8- 008 000°L 000°C 3 150 %06 00¢ 000°C ) Lo %86 g dnoig| 0091 b Krenguy puz| z0 €20
%91~ 000°¢ 000°S 000°c 4 WL %0. 0002 000°¢ 4 080 %98 || 49p[e JedjulyL | 0091 14 Kieinquy 3sL| 20 €20
%.1- 00€ 00€ 00€ } Ll %08 0S 00€ 3 110 %.6 | }SSIOJUON | 0/C } KeinquiisL| 20 €20
%91~ 000°8 000°0L 000°6 14 14N %08 000°C 000'6 14 €20 %96 g dnoig| 00¢z € 39310 uelpul| 20 €20
%8¢- 000°C 000°C 008 4 8¢'C %09 06 008 [4 Lo %86 g dnoin| 06¢ 4 39310 uelpul| 20 €20
%81~ 006 000°L 000°L } 4 %08 00} 000°L 3 Lo %86 g dnoin| 0g0l 3 %981] UeIpUl| Z0 €20
%81~ 000°C 000°C 000°C 4 4 %08 00¢ 000°C [4 Lo %86 g dnoin| 000} € (1D uelpurjo M| 20 €20
%8¢- 000 0002 008 3 8¢¢C %09 06 008 l L0 %86 gdnoi9| 008 4 weaJs Japiod| z0 €20
%8- 002 00€ 009 3 150 %06 0L 009 l 110 %86 g dnois| 09 3 Weal}s J9pioq| ¢0 €20
(Aep (Aep
apeqs | (dep/upmD) (| (Kep/umon) ch M:w fufumn) o Gep /s o) ?“v 1/ | adAr (w) Aw_wwow S
Jo e | peo] ssadxy| peoT] Jejog v PP uopepey PrUs peo] rejog vIv PP uopepey PUUs uonedop | pdury } o N 1S v
wowsosg | 1uswdag wowdag | 1wowSog PqunN
Jejog Jejog
Arewrwing Sunsixg 198re], sTre1d(q 1uawdag

")9a19 19paay 10} speoj Jejos [eyuajod pue Bunsix3y "Lz-d 21qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul €6

00018 000015 000 0¥¥ ey
%~ 000 0L 0000LC 00009 4 v e %0% 000002 00009 cl 9ce %l ¥ | JSaIOJUON: 066F 6 39819 [[2dsied | €0 ¥20,
%0 (000°1) 000 L 00€ ¥ L G8¢C %0S 000°€L 00€ ¥ Ll 7l %SGV | JSSIOJUON: 06E ) 39319 [[2dsieM | €0 ¥20,
%S~ 000¢ 000 ¢¢ 0056 Ll re %0¥ 000°0€ 0056 L 42> %S¥ | JSaIOJUON: (098 L %9310 |13dsIeM| €0 ¥20
%0 (000°1) 000 ¥L 008'% Ll G8'¢C %0G 000Gl 008'v L vle %S¥ | JSSIOJUON: Ot 9 %9310 |13dsIeM| €0 ¥20
%8~ 000G 000 8¢ 000°LL 0l re %0¥ 000°€E 000°LL 0] 96°¢ %8¥ | JSaIOJUON: 00} S %9310 |13dsIeM| €0 ¥20
%l 000 0L 00009 00002 6 G8'¢C %0G 000°0S 000°0¢ 6 v.L¢C %CS | JSIOJUON: 008l 14 %9310 |13dsIeM| €0 ¥20
%0 (000°0L) 0000C 0000} 6 8C¢C %09 000°0€ 0000} 6 |24 %CS | JSaIOJUON: 00€El € %9310 |13dsIeM| €0 ¥20
%L~ 000¢ 000°€ 000¢C 8 VL)L %0. 000} 000¢C 8 ¥.0 %.8 g dnol9: 06¢ 4 %9310 |13dsIeM| €0 ¥20
%0 0 000 05 000°0C 8 8C'C %09 000°0S 000°02 8 yAHTA %SG | JSIOJUON: 0/cC } %3310 |13dsIeM | €0 ¥20
%8~ 008 000°} 000¢C l 150 %06 00¢ 000°¢C L L0 %86 g dnoi 00ze } qul puz 01 quli 20 ¥20
%91~ 00G 006 00S € VL) %0L 00 005 € 080 %98 | JSaIOJUON: 09l 14 AlInqul puzi 20 +20
%9 000°€ 000G 000¢C € 8¢ ¢ %09 000¢C 000¢ € 080 %98 | JSaIOJUON: 019 € Aeinqul puzi 20 +20
%81~ 000¢ 000¢C 000¢C [4 vl %08 00¢ 000¢ 4 L0 %86 g dnoio: 003 4 AleInqul puzi 20 +20
%8~ 000¢ 000¢ 000°€ L 150 %06 00€ 000°€ L L0 %86 g dnoi9: 00Ge L AleInqul puzi 20 +20
%81}~ 006 000} 000} [4 vl %08 00} 000} 4 L0 %86 gdnoio: oz/ € piezeH 01 quli Z0 ¥20
%8€- 000¢ 000¢C 004 G 8¢ ¢ %09 08 004 4 L0 %86 gdnoig: oce 4 piezeH 01 quli z0 20
%8~ 00S 009 000} L 150 %06 00} 000} L L0 %86 g dnoio: 00zl } piezeH 01 quli Z0 ¥20
%91~ 000} 000 '€ 000¢C € VL %0L 000°¢C 000°¢C € 080 %98 | 1SSIOJUON: 0E9 4 %3310 pIeZeH! 20 20
%9~ 00C 000°}L 000} € vl %08 008 000} € 080 %98 | JSSIOJUON: Ot € %3310 pIBZBH! 20 #20
%8~ 000¢ 000°€ 000'S 4 150 %06 009 000G 4 L0 %86 g dnoi: 00cz c %9310 pIBZBH! 20 ¥20
%8¢ 005 005 00¢ L VL1 %0L 0€ 00€ L L0 %86 gdnoio: 06 L %9310 pieZeH! 20 ¥20
%V E- 000°0C 000 0¢ 000°0L S 8¢ ¢ %09 000°€ 000°0L G ¥e0 %¥6 g dnoi9: 00ze 14 %9310 Uegi 20 ¥20
%9¥~ 0009 0009 000¢C 14 G8'¢C %0G 00S 000¢C 4 €c0 %96 gdnoio: 005 € 39810 ueg! 20 20
%9€- 0009 0002 000°€ 14 8¢ ¢ %09 004 000°€ ¥ (XA %96 gdnoio: oy/ G Y9310 uegi 20 +20
%L~ 000¢ 000¢C 000¢C € vl %08 00€ 000¢C € .10 %.L6 gdnoio: 0/ L %9310 yeg! 20 #20
%V 000 ¥ 000G 000°€ S VL %0L 000°L 000°€ S ¥e0 %¥6 g dnol: 0ys L 1) 3dUBSINN| 20 20
%9 0008 00001 0002 14 LLL %0L 000¢C 000°L 14 €¢0 %96 g dnoi: 00/l € 0¢ Wealsi z0 20
%8}~ 000¢C 000°¢C 000'¢C 4 vl %08 00¢ 000°¢C & LL0 %386 gdnol9. (%6 4 0¢ Weans; 20 20,
%8E~ 002 00 00€ 3 8C'C %09 02 00€ } LL0 %386 gdnoi: 0ce L pajosuuod-uni z0 +20
() () vap () () L (wonoq
apeys | (fep/usvt) || (fep/ums) o o | /9 /UA) - (fep /ymy) oa o | v /753 /9AN) aprus adir () ordey) | swen wesng v
JONOET | PEOTSSIXT| PeoTIejos ’ uonempey PEOT JEj0S . | uonepey uonersay | ySuaT :
jwawSag 1uawsag wawsag Juawdag Jaquunp
18108 1108
Arewruung Sunsixg IEY A1 g S[re}2(J JUdWIS g

"y9a.19 [|adsije) 104 speoj Jejos |enuajod pue Bunsix3g zz-a @1qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Aienuer jeuiq 6

005y 000°09¢ 000°0S€ S/Pio],
%C- 0 000°0L 000°S 6 g8'¢ %08 000°0} 000°G 6 v.'C %<CS | 1S8IOJUON | 009 Ll 39aI) queT| ¢0 S0
%0 (0ooo0°0t) 000°0C 000°0} 6 8¢'¢ %09 000°0€ 000°0L 6 v.'C %<CS | 1SSIOJUON | 00€E} 9l 3810 qwel| z0 Gz0
%l 0 000°0L 000°¢c 6 66°¢ %0¢€ 000°0} 000°€ 6 €6°¢ %LE || I9P[EJesjulyl | 09€ Sl 39aI) que| ¢0 20
%0 (000°€) 000°L 000°¢ 6 8¢'C %09 000°0L 000°¢ 6 €6 %LE (| Joplejesuiyl| oce 14 39310 quien| 20 S20
%0 (oo0°01) 000°0} 000t 6 e %0% 000°0C 000'% 6 €6°¢ %LE (| JSplejesjulylL| 0Ly €l 3ea10 quwel| Z0 620
%l- 0 0002 0009 0€ 66°€ %0¢€ 0002 0009 o€ €6°¢ %LE || 49P[E Jesjulyl | 00C 43 3}9aIp que| ¢0 S0
%0 0 000°0€ 000°8 6 e %0¥ 000°0¢ 0008 6 €6'¢C %LE (| Jople jesjuiylL| 098 b 3oa10 qweT| z0 520
Y%L~ 000°0L 00006 000°0C 8 9G¥y %02 000°08 000°0C 8 9.°¢ %ve (| JSple jes|ulyl| 006l 0l 39310 queT| ¢0 S¢0
%S~ 0 000°0} 000t 8 g8'¢C %08 000°0L 000'v 8 19°C %SS | ISaIOJUON | OPY 6 3981 qwe| 20 S20
%ot~ 0 000°0% 000°0L 8 66°€ %0€ 000°0% 000°0} 8 9L°¢ %Vve (| Jople jesjulyl| ooct 8 3oa10 queT| 20 G20
%0 (ooo00t) 000°0€ 000°0L L g8'¢c %08 000°0% 000°0} A €5°¢ %8€ || JeP[e jesjuiyl | 0091 L 3@8ID qwe| ¢0 S20
%0 (ooo0°01) 000°02 000°8 L 8¢'¢ %09 000°0€ 0008 L €9'¢ %8¢ || Jeple jesjuiyl | 0oLl 9 3931 que | ¢0 S20
%0 (000°1) 000°6 000°¢ L G8'¢ %08 000°0L 000°¢ L €G'¢ %8€ || Jep[e jes|ulyl | 08€ S 381D queT| z0 620
%Cl- 000°C 000°S 000°C S 8¢'¢ %09 000°¢ 000°C S 09'L %cCL | ISSIOJUON | 0S€ 14 Y9810 queT| ¢0 S20
%ve- 000°C 000°¢ 000°C S VL %0.L 004 000 S €0 %v6 gdnoig| ozv € 3@8I) que | ¢0 S0
%91 0008 000°0L 000°6 14 14 %08 000°C 000°6 14 €20 %96 g dnoi9 | 00€e 4 ¥oa1Q qwel| Z0 Sz0
%9¢- 000°c 000°€ 000°C 14 VL) %01 00§ 000 14 €20 %96 g dnoig| ovs 3 39310 qweT| ¢0 20
%LC- 000°‘S 000°G 000° € VL' %0.L 00S 000°€ € L0 %.6 g dnoig| 0g8 L gc wealls| 20 G20
Y%L\~ 000°C 000°C 000°C € 14N %08 00€ 000 € 210 %16 gdnoin| 019 9 8z weans| z0 G20
%8~ 006 006 00€ 4 g8'¢C %08 0€ 00€ 4 L0 %86 g dnois| 091 S gc wealls| ¢0 Gc0
%8¢- 006 000°} 009 4 VL %04 0. 009 4 L0 %86 gdnoio| o0¢ 4 gz weans| z0 Gz0
%81~ 009 004 009 4 vl %08 0L 009 4 L0 %86 g dnois| 062 € 8¢ wealns| ¢0 S¢o
%8~ 009 009 00¢ 3 g8'¢C %08 (14 00¢ l Lo %86 g dnois| oze 4 8¢ wealls| 20 S0
%8~ 00¥ 00S 008 l AN %06 06 008 l Lo %86 gdnois| o¢g l 8z weals| 20 G20
%81~ 004 008 002 4 14 %08 08 004 4 L0 %86 gdnoin| 0Ge € Kenquy uig| 2o G20
%8¢- 000°€ 000°€ 000°C l VL %0.L 00¢ 000 3 L0 %86 g dnoig| 0051 4 Kenquy yig| Zo 520
%8¢€- 004 004 00€ l 8¢'¢ %09 (01 00€ 3 L0 %86 gdnoin| 06z 3 Keingu uig| 20 20
%8~ 006 006 00€ 3 Gg8'¢c %08 0€ 0o¢€ 3 L0 %86 g dnois| 08z 4 Kenquy uiwy| Z0 G20
%8~ 008 000°L 000°C 3 190 %06 (0]04 000°C 3 L0 %86 g dnois| 0091 3 Keynguy uiwy| 20 G20
%8~ 008 000°L 000°C 3 150 %06 00¢c 000°C 3 L0 %86 g dnoig| 000z 3 Aeinquy pig| Z0 G20
%8~ 008 000} 000 3 190 %06 00¢ 000°C 3 L0 %86 g dnois| 0061 3 Kienquy puz| Z0 S20
%9¢- 000°L 000°C 008 4 G8°¢C %08 009 008 4 08°0 %98 (| Joplejesjulyl| 08€ 14 KeinquiisL| 20 520
%8¢- 000°¢ 000°¢ 000°C 4 VL %02 00C 000°C 4 L0 %86 gdnoin| 016 € Aeinquy ist| Zo G20
%81~ 00S 009 008 3 14 %08 09 00S l Lo %86 gdnois| oGy 4 Kenquy i1sL| Z0 520
%8€- 006 000°L 009 I 8C'¢C %09 0L 009 3 L0 %86 gdnoi| 08S l Keinquy isL| 20 520
() () (op () () (ep (wonoq
opeys | (Aep/umon) || (Kep/umsn) M& or femfamen| -l Gep/ann | | /AND | adAy, (@) o ) | ouwen weos
Jospe |peossooxy| peoT eog V| ORI ey | TS | propeog | PV | PRI e | TS| wonwesos | wSuay| X N 'S v
wowgog | Iuowdag JuowSog | Juswdag qunN
Iejog Jejos
Arewrwung Sunsixyg 13re], S[re1d(J 1udw3og

")j9ai9 quieT Joj speoj Jejos [euajod pue Bunsix3y ‘'cz-g d|qel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910z Aienuer jeuiq G6

0007z 0000k} 000't8 72101,

%0 0 00002 | 000°Z S S8Z | %0S | 000°0Z | 000'Z S S8'C | %0S | JoPle Jeauiyl| 00yl | 0L  pe9JD qwed dN| 20 §20
%81 000 000G | 0002 2 827 | %09 | 000°€ | 000C v SZ'L | %8L | LISelojuoN| oY 6  Pi@eI0 queT IN| 20 520
%82- 000°} 0007 008 v S8Z | %0S | 000°L 008 v SZ'L | %8L | 4ople Jeajul| 06} 8  P{@eI0 queT IN| 20 520

%0 0 000G | 0007 v 827 | %09 | 000G | 000C v VEZ | %6S | Jople feauiyl | 0vS L P{@dID queT IN| 20 520
%22 000°} 000°¢ | 000°F 3 S8C | %0S | 000 | 000'L € 09’} | %c. | Jop[e Jesul| oLy 9 1ea1D queT IN| z0 620
%L 008 000'L | 000} € vi'L | %08 002 000} € L0 | %6 gdnop| oee G o310 quel IN| 20 520
%L 000'G 000'GS | 000CL | OF 9Sv | %0C | 000'0S | 0007l | OF avr | %L l 062 v 19910 queT IN| z0 G20
%8- 008 000} | 0007 4 150 | %06 00Z 000 4 L0 | %86 gdnoio| 00LL | € M0 qwel IN| 20 G20
%L2- 00S 00S 00€ ! WL | %0L 05 00€ b LL'0 | %/6 | |1SSIOJUON| 0Z€ ¢ PidID queT IN| 20 520
%LL- 009 00Z 009 b vi'L | %08 001 009 b LL'0 | %/6 | | 1SSIOJUON| 0¥9 | P{eeI0 queT IN| 20 520
%9€- 00v 009 002 14 S8Z | %0S 002 00Z 4 080 | %98 | 4oPIe jesjulL| 0zl v Ksenauyis| | 20 G20
%81~ 002 008 002 4 vl | %08 08 002 4 L0 | %86 gdnoin| o9 € Aleinquiis) | z0 520
%8¢ 0007 000 006 b VoL | %0L 00} 006 b L0 | %86 gdnosp| 0z6 Z AieinqiyisL| 20 S20
%8€E- 00Z 00 00€ b 8227 | %09 o€ 00€ b LL0 | %86 gdnoin| o0¢ b Kienquy sy | Z0 G20
%LL- 000°8 00004 | 0006 € vi'L | %08 | 000 | 0006 € L0 | %6 gdnoio| o006z | | #9010 dviS| 20 520

(Aep (Aep
— (&ep /qmn) G () /I (&ep/umen ) (w /UMD odAT, @ |@oned
peo] vIY | WP peys ©IY | WPIA apeys 01doy) | sweN weang | OV
Jo 3pe] $599XH Ppeo] rejog HGOEMQW aﬂvﬂ&vm uonpepey peo] rejog wﬁuawum aEO—:.Mom uonerpey QOW&uUMu\V EHMGQ‘H saquinN
Je[og Jejog
Arewruung Sunsixyg 198re], sTre1a(q 1udwdog

")9a49 quieT ¥404 YMON Joj speoj Jejos [euajod pue Bunsix3y "yz-a ajqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 96

00072 000°0%} 00099 s,

%01 000°¢ 0009 000°G i vl | %08 000°€ 000°G i 150 | %06 gdnoi| oy. vl | Me810 yoseuid| zo 920!

%0 0 000°0Z | 000°0} 9 LIV | %0Z | 0000z | 000°0L 9 00C | %S9 | 1isesojuoN| oovz | €1 | ea1d ydoseuig| Z0 920
%GC- 000°c 0002 000 9 re | %0v | 000 000 9 00C | %G9 | 13IseiojoN| ore ZL | Mea1d yoreuig| zo 920
%G~ 0 0000} 000G 9 827 | %09 | 00001 000G 9 00Z | %G9 | 1 IseiojuoN| 078 L1 | @10 yoseuid| 20 920
%22~ 00002 0000 | 0006 S G8Z | %0S | 000°0L 0006 S 09V | %c. | L3ISeIOjUON| 00ZL | O | 921D ydoseuld| 0 920
%2k~ 000Z 000G 0007 S 827 | %09 000°€ 000 S 09V | %c. | LIseIojuON| 0LE 6 | Y9910 yoleuig| zo 920
%P~ 0008 000°0b 000G S 68T | %0S 000 000G S ve0 | %6 g dnois| 000} 8 | ¥ee1Q yoleuig| zo 920
%¥e- 0002 000°€ 0002 S VUL | %0L 00/ 0002 S ve0 | %6 g dnoio| 09¢ L | eeig yoleuig| zo 920
%S- 000} 0001} | 00LZ | OF 66'€ | %0€ | 0000l | 00.T | OF e | wse B pued 06 9 [ e81p ydleuig| zo 920
%9¢- 000Z 000 000°} v 82C | %09 002 000°} v €20 | %96 gdnoio| 0/¢ G | o910 yoleuid| zo 920
%9~ 000°€ 000°€ 000°t v G687 | %0S 002 000°} v €20 | %9 g dnoin| oze ¥ | @810 yoleuig| zo 920
%9€¢- 0008 0006 000% 2 82C | %09 006 000 v €20 | %9% g dnoi5| 000} € | @810 yoleuig| zo 920
%L2- 0008 0006 000G € L2V | %0L 006 000G € 110 | %6 g dnoi| 00St Z | eespyoleuig| zo 920
%L~ 000 000C 000 € YL | %08 00€ 000 € 110 | %6 g dnos| 019 L ¥e81J ydoJreuid| 20 920
%82~ 000°€ 000°¢ 000C z LUV | %0L 002 000Z z 11’0 | %86 gdnoin| 06/ z Arenquy pig| Z0 920
%81~ 000 000 000 I vl %08 00z 0002 l LL0 | %86 g dnoso| 0gez I Asenquy pig| Z0 920
%81 009 00/ 009 L vl | %08 0L 009 L 110 | %86 gdnoin| 095 z qu puz o} qu| Zo 920
%8¢- 005 00S 00€ | LUV | %0Z 0¢ 00€ L LL'0 | %86 gdnoin| 08z L qL} puz 0} g1} Z0 920
%81~ 006 000°} 000°} z vl | %08 001 000°} z LL'0 | %86 g dnos| 055 € Krenquy puz| 20 920
%82~ 000C 000Z 000'} z VUL | %0L 001 000'} z L0 | %86 gdnoin| 0/9 z Asenquy puz| 20 920
%81~ 00S 00S 00¥ L vl %08 05 00¥ I L0 | %86 gdnos| 09¢ I Asenquy puz| 20 920
%81~ 000 000 000 Z YL | %08 00z 000 z L0 | %86 g dnois| 00z} 2 KenqgiyisL| 20 920
%82- 006 000°L 00/ L VUL | %0L 08 00/ L LL0 | %86 gdnoin| oy L KrenqguyisL| 20 920

&ep &ep
apeyg (4ep/um) (Kep /um>D) G (o) //9m3D) (Kep /umeD) ) (o) /74 adAy, () (tonoq
Jo 3poeT mvNO‘H peo] H@—Ow NUHAN Jumﬁ? GOSN—.@GM Omvwﬂm peo uﬁ—Ow NOE Qam:\k/ QOH—G——UNM U@Nﬁmm QO—HGH—UWQ\V QHMGQ‘H o &Oav dWeN ENUH—W DA\
SSIOXY JuswSog |1wawdag o wowSog [1wewdag U : IqUINN
Hﬁﬁow Hﬂﬂow
Arewruung Sunsixyg 198re], sTre1a(q 1udwdog

")y9919 Yoieulg 10} speoj Jejos |enusjod pue Bunsixgy ‘gZ-a ojqel

uoiBay JOAIY }salid Jomo] 9y} 10} sajqe] sisAjeuy peo

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 16

00000} 000 0€C 0000€L D
%C - 000¢C 000 L 000¢C 6 44> %0% 000G 000'C 6 | JAT4 %CS | JSSIOJUON: 0GZ 9 #8310 9S00 | £0° 820
%CC 000 0€ 00008 000 0C 6 66 € %0€ 000°0S 000°02 6 | ZX4 %CS | 1SaIOJUON: 09/¢ S #8310 3s009 | €0 820
%S - 00001 000 0¢ 0006 8 v e %0% 00002 0006 8 15T %SG | JSaIOJUON: (Cll 14 #8310 3S009 | €0 820
%SG~ 0 00001 000'S 8 G8¢ %05 000°0L 000G 8 A4 %G5S | JSaIOJUON: 019 € #8310 9S00 | €0 820
%0¢- 000 0L 00002 000G L v e %0% 0000 000G L 8¢ ¢ %09 | JSaIOJUON: (G 4 %8310 3s009 ! €0 820
%SG~ 0 0000 0009 9 8¢ ¢ %09 0000 0009 9 00¢ %59 | JSaIOJUON: (0L0L L #8310 3S009| €0 820
Y%~ 008 006 00¢ c G8¢ %05 00} 00¢ 4 ¥e0 %¥6 | JSaIOJUON: (S| € pic 01 QUi puZ! Z0 820
%V 000¢ 000°€ 000¢C 74 1Ll %0. 00. 000°C 4 ¥e0 %¥6 | JSaIOJUON: (S/ c pig 01 qul puZi 20 820
%L1~ 00% 005 00v l vll %08 0L 00y L .10 %.6 | JSAIOJUON: (/€ b pic 01 qul puz! Z0 820
%8€- 000 ¢ 000¢C 008 7 8c¢ %09 06 008 4 L0 %86 g dnolo: 06e € pIg 01qul ISl 20 820
%8¢ 008 006 005 | VL'l %0L 09 005 L L0 %86 gdnoig: 015 4 pIg 01qul ISl 20 820
%81~ 00€ 00€ 00¢€ I il %08 0€ 00€ L L0 %86 g dnoi: (vt L pig 01qul ISl 20 820
%9¢€- 0002 000 0L 000'¥ € G8¢C %05 000°€ 000 ¥ € 080 %98 | JSaIOJUON: (0cCl S Aleinqui pigi 20 820
%W L~ 00S 00 009 4 vl %08 00C 009 4 ¥e0 %¥6 | JSaIOJUON: (¢ 14 Areinqui pig| 20 820
%¥E- 008 000°L 005 & 8¢ ¢ %09 00C 005 4 ¥e0 %¥6 | JSaIOJUON: (¥¢ € Aeinqui piei 20 820
%8¢ 006 000°L 009 4 Ll %0. 0L 009 c L0 %86 gdnoin: 03z c Areinqui pig| 20 820
%8~ 00% 00S 008 l 150 %06 06 008 L L0 %836 gdnoin: (|3 } Areinqui piei 20 820
%9¥~ 0008 00001 000°€ € v e %0% 000¢C 000°€ € 080 %98 | JSaIOJUON: (L6 S ¥891Q duoigi 20 820
%9¢ 00S 000} 009 € 8C ¢ %09 00S 009 € 080 %98 | JSaIOJUON: (00C 14 }8310 duoigi 20 820
%¥G- 000°€ 000°€ 000°L c v e %0% 00€ 000°L c ¥€0 %¥6 | JSaIOJUON: (¢S & }991Q duoigi 20 820
%~ 00€ 009 000°L C 150 %06 00€ 000°) T4 ¥€0 %¥6 | JSaIOJUON: (¥. 4 }991) duoigi 20 820
%8" 00S 009 000} | 150 %06 00l 000°L I LLO %836 g dnoi9: 0G0l 3 39310 duoigi 20 820
%8¢" 00S 005 00€ C 1L} %0L 0€ 00€ c L0 %86 g dnoi: 0yl € quipuz ol qu}i 20 820
%81~ 000°€ 000°€ 000°€ c vl %08 00€ 000°€ 4 L0 %86 g dnoio: 00yl C quipuz 0l quii Z0 820
%8€" 00C 00C 001 I 8¢ ¢ %09 0l 00L L L0 %86 gdnoin: ogl } quipuz 0l quii z0 820
%9¥- 000G 0002 000'¢C € v e %0¥ 000¢C 000¢C € 080 %98 | JSSIOJUON: 06/ G AleInqul puzi 20 820,
%9€- 000¢ 000°€ 006 € G8¢ %05 004 006 € 080 %98 | JSSIOJUON: 06¢C 4 AleInqul puzi 20 820
%8¢ 000C 000¢C 000} 4 VLl %01 00} 000} 4 L0 %86 gdnoi 029 € AleInqul puzi 20 820
%81~ 000¢ 000¢C 000¢C 4 vl %08 00C 000¢C 4 L0 %86 g dnoin. 00zl 4 AleInqul puz: 20 820
%8¢~ 00C 00C 00} 3 8C¢C %09 oL 00} I L0 %86 gdnoi: ()] L AleInqul puz: 20 820
%CC 000} 000'€ 000°L S G87¢C %05 000'¢C 000} S 091 %CL | 1SSIOJUON: 0GZ € %3310 SnesuoD ! z0 820
%< 0 000°€ 000'C S VL' %0L 000°€ 000'¢C S 09} %CL | JSIOJUON: (G [4 %3310 SnesuoD | 0 820
%C |- 000¢C 000 000°€ S 8C¢C %09 000'G 000°€ S 091 %CL | JSSIOJUON: 0SS } %3310 SnesuoD ! 20 820
%8¢~ 000G 000G 000¢C 4 8C¢C %09 00C 000¢C 4 L0 %86 gdnoi 0o#3 C AreinquyisLi 20 820
%8~ 00G 009 000°L 3 150 %06 00} 000°L } 110 %86 gdnoi: 001} } Areinguy isL| 20 820
" " () (w) Gep . (ur) (w) ep " (wonoq
apeys | (Aep/um) | (Gep/umy) «w or | moem /W/ud) apeus (fep /y M) aw x| e /70/ U apeus adir (w) Ty — v
JOOETT | PEOT SSAOXT| PEOT IEJOS JowSss | wawSg uonempey peOoTIE[OS JuowSeg | wawSag uonempey vonewSay | ySuag s3qunN
Iejos Iejos
Arewruung sunsIxg 18I, S[re3a(J JUdWISag

*)99.19) 9S00K) 10} SpPeo| Jejos |enusdjod pue Bunsix3y ‘9z-a djqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 86

000'6. 000028 00002 Sjpo]
%LC 0008 000°9¢ 000G 145 €LG %01 000°8L 000G 143 65 € %LE | JSSIOJUON: (092 8 o 1saud gMN| ¥0 220
%0 (000°1) 000'2C 00% 9 ¥l [4 4> %0 000°€C 00% 9 14 65 € %LE | 1SSIOJUON: (9% 7 o 1s8ld gMN ¥0 220
%0 (000°¢) 000°€l 005 ¥ 14 S8 ¢ %065 00091 00G ¥ 14 65 € %LE | JSSIOJUON: (cE 9 o 1saud gMmn; #0220
%1 00001 000°0Gl 000°8€ vl 66 € %0¢ 000 0Fl 000°8¢ 14 65 € %LE | 1SaIOJUON: 00/¢ G o 1saud gMNT ¥0 220
%0 (000°01) 000 /€ 000°€L 14 S8 ¢ %065 000 /¥ 000°€L 14 65 € %LE | JSSIOJUON: (0S6 14 o 1sdud gMmN; #0220
%LL- 0008 000°8€ 00¥ 8 14 9G¥ %0¢ 000°0€ 00% 8 vl 65 € %LE | 1SaIOJUON: 009 € o 1sdud gMN #0220
%0 (oov'L) 001G 0031 14 S8 ¢ %068 0059 008} 14 65 € %LE | JSaIOJUON: (€L c o 1sdud aMmn; #0220
%0 0 000°0¥C | 00069 €l [4 4> %0¥% 000°0¥C | 00069 €l 8r e %6¢ | JSaIOJUON: 0L€EG L o 1sdud gMmN; ¥0 /20
%G~ 000 ¥ 000 '8¢ 000°L} Ll [44> %0 000 v€ 00011 L vl € %G | JSaIOJUON: 000L S o 1sald gMN; €0 220
%GE" 0008 000 ¢L 000 ¥l Ll cLg %01 000 ¥ 000 ¥ L vl e %G | JS8IOJUON: 00¢) 14 o 1saUd gMN; €0 220
%S- 0002 0006 000°€C Ll re %0¥% 0007¢L 000°€C L vl € %G | JSaIOJUON: 060¢ € o 1saud gMmN; €0 /20
%0 (00¥) 00L'6 00C € 0l S8 ¢ %065 0056 00Z € 0L 96¢ %8 | JSSIOJUON: (cc 4 o Isaud gmn; €0 220
%8" 0006 00089 000°0C 0L 44> %0¥% 00065 000°0C 0L 967¢ %8 | JSSIOJUON: (0GB} L o 1sald gmn; €0 /20
%8¢ 000¢C 000¢C 000} 4 VL) %0L 00} 000} [4 L0 %86 gdnoin 0/ € Aleingqul yl9: 20 /20
%8L- 008 006 008 4 vl %08 06 008 Z L0 %86 g dnoio: 06¢ 4 ABInQul Y191 20 /20
%8¢ 006 000} 008 3 VL) %0L 06 008 L L0 %86 gdnoin 9/ L Areinqul yi9! 20 /20
%8V~ 006 000} 005 4 G8¢C %065 09 005 [4 L0 %86 gdnoin 09z [4 Aeinqul yig! zo /20
%81~ 006 000} 000°}L } il %08 001 000°L } L0 %86 g dnoi. 00l } Areinquy yigi 20 /20
%8E€" 006 006 00F 4 8C'C %09 05 00% [4 L0 %86 g dnoi: 06l € qul Yy 01 quii 20 /20
%81~ 00L 008 00L 74 vl %08 08 00L c L0 %86 gdnoi: ge 4 qul Yy 01 quii 20 /20
%8" 00C 00€ 009 5 160 %06 0L 009 5 L0 %86 gdnoi: g9 L qul Yy 01 quii 20 /20
%91~ 00% 000°L 008 € L) %0L 009 008 € 080 %98 | JSaIOJUON: (9¢ £ Areinqul Uiy 20 /20
%¥E€- 000¢C 000¢C 000} 4 8¢ ¢C %09 00€ 000} 74 ¥e0 %6 | JSaIOJUON: (19 A Areinqul Uiy 20 /20
%81~ 006 0001 0001 3 il %08 00} 000°L L L0 %86 gdnoin: /6 5 Aeinqul Uiy 20 /20
%81~ 000°€ 000°€ 000°€ 4 il %08 00€ 000°€ [4 110 %86 g dnoin. 009l 3 Aieinqul pigi 20 /20
%8¢ 000°€ 000°€ 000¢C 4 7 %0L 00¢ 000¢C [4 L10 %86 g dnoi. 00zl € Aringul puzi 20 /20
%81- 06 001 00} | vll %08 0L 001 | L0 %86 g dnoin: oyl 4 Arenqui puzi 20 /20
%8¢ 006 000} 00L | VL) %0L 08 00L l L0 %86 gdnoi (039 L AlInqul puzi 20 /20
%8¢ 000°€ 000€ 000'C c VL) %0.L 00¢ 000'¢C [4 L0 %86 gdnoi 09/ } el Z0 /20
(w) (w) = () (w) o (wonoq
apeys | (Aep/ua) | (fep/umy) «w e /7T /UM) - (fep /ym) oo R /7T /UM) apeus adiyr () odoy) | swen weans -
JONOET | PEOTT SSIXT| PEOTIEJOS Jewshg 1wawShs uonempey peoTIejos JuswSsg | IowSas uonempey vonersay | ySuaT saqunN
Iejos Jejos
Arewrung sunsixg 18T, S[Te3a(J JULUIsag

“J9AIY ]1S8lid Youeag 3sapn Jaddn oy speoj Jejos [ejuajod pue Bunsix3y *2z-a dgel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul 66

0009 0000l 000°09} o]
%t 000y 0008 000°C 6 66°¢ %0¢€ 000y 000} 8 9.°¢ %¥e | ]1SSIOJUON | 08l 9l JanlY 1se3 dN
%0 0 000°0b 000°¢ 8 re %0¥ 000°0} 000°¢ 8 9.°¢ %¥e JISplE Jeajulyl | 0cy Gl JaAlY 1se3 dN
%0 (000°01) 00002 0000} 8 8¢'¢ %09 000°0€ 000°0} 8 8¢ %8S | 1SSIOJUON | 009} 14 JaAlY 1se3 AN
%S 1- 0 0000} 000y 8 [44% %0% 0000} 000 8 1S9¢C %SS | JSOIOJUON | 061 €l JaAl 1sed 4N
%G~ 0 000°0C 000 8 G8¢ %08 000°0C 0002 8 18¢ %SG | 1SSIOJUON | 068 45 JaAlY 1se3 AN
%G~ 0 000°02 0002 8 8¢ %08 000°02 0002 8 18¢C %G8 | }SSIOJUON | 0¢C6 L JaAlY 1se3 dN
%0¢- 0002 000°2 000°C L e %0% 000°G 000°C L 8¢'¢ %09 | 1SSIOJUON | 0cE oL JanlY 1se3 AN
%01~ 0 000°0C 0008 L G8'c %08 000°0C 000°8 L 8¢'C %09 | 1S8IOJUON | 00LL 6 JaAlY 1se3 AN
%0 (000°1) 0006 000°G L VL %0. 000°0} 000°G L 8¢'¢C %09 | }SSIOJUON | 09/ 8 JOAY 1SeT 4N
%0 (000°01) 000°0} 0009 9 8¢'¢ %09 000°0C 0009 9 Gc'e %EY Jope JesjulyL | 000l A JaA 1se3 AN
%ce- 000°2 0006 000y 9 8¢'¢ %09 000°C 000y 9 90 %C6 g dnoi| 0z 9 JaA 1Se3 AN
%cc- 00002 000°02 000°0L 9 WL %0L 000G 000°0L 9 9’0 %6 g dnoi9| 008l S JoAY 1se3 AN
%cC¢e- 0002 0006 000y 9 8¢¢C %09 0002 000y 9 90 %C6 gdnoin| 0g9 14 JoNY 1SET AN
% 000°0C 000°0C 000°0L g VL) %0L 000°€ 000°0} q €0 %6 g dnoi9| 00/2 € JaAl 1Se3 AN
%91~ 000°C 000°¢ 000°¢ % Ll %08 0042 000°¢ 14 €0 %96 g dnoso| 0.8 14 JaA 1SE3 AN
%8~ 000°C 000°C 000°¢ 4 180 %06 00¢ 000°¢ [4 L0 %86 g dnoig| 009} 3 JaAlY 1se3 dN
%81~ 000°C 000°C 0002 [4 14N %08 00¢ 000 4 Lo %86 g dnoi| 001} € Kieinquy yiy
%8¢- 006 000°} 009 3 8C¢C %09 0. 009 3 Lo %86 g dnois| 009 4 Kieinquy iy
%8~ oy 09 08 3 180 %06 6 08 3 Lo %86 gdnoig| 08 3 Keinquy uyy
%81~ 000°€ 000°¢ 000°¢ 4 Ll %08 00¢ 000°¢ 14 Lo %86 g dnoig| 009} 14 3931 eyune
%8~ 005 009 000°} 3 160 %06 0ol 000°} 3 Lo %86 g dnoig| oogl 3 39310 eyunp
%81~ 000°G 000°G 000 4 Ll %08 00S 000 4 L0 %86 g dnoig| 00l 4 39310 8%y
%81~ 000 0002 000 4 145 %08 00¢ 000 4 Lo %86 g dnoig| 068 € Kieinquy 3s)
() (w) (hop () (w) (hop (wonoq
apeys | (dep/ym) || (Aep/ym) M& . /%9 ow (fep/upmy) | © o1 /9 spets lodi  vonersds (w) ordor) | owren weos
Jospw] | peo ssooxg| peo seros vV | WPIA S— PRUS | spopaeog | ©°V | WPIA S— peys |odir vopeiaBop | o Nweang | OV
yowSag |1uowdag yowSag |1Uowdag FPqUINN
Je]0g Je1og
Arewrwung Sunsixq 1981e ], STIe1d(J 1udwSag

“19AIY }se3 Y104 Yo 1o} speoj Jejos [enuajod pue Bunsixy "gz-q d|gel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910g Aenuer |eul 001

000°L8 00008¢ 000002 DA
%6¢ 00082 000°/8 000 L1 cl £LG %01 00065 000°LL cl S¥ ¢ | 1SaloJUoON: QO0EL [ 18AIY 1583 $0 €00
%6E" 000 '¢C 000 /S 0000l cl 0.6 %0 000 SE 000 0L cl SF ¢ | 1SaIOJUON: (8L 4 1Ay 1583 $0 €00
%61 000 €2 000 0LL 000°5¢ cl 95V %0¢ 000°/8 000G cl S¥C | 1SaI0JUON: 006l L 1814 1583 #0 €00
%01 0 000 0L 000¥ G (44> %0¥% 000 0L 0007 G G8°%¢ Isple esjuiyl: /8 L MeInqul ISt 20 €00
%9 000'L 000 00F G £LG %01 009 00¥ G 091 | }SaloJuoN: (08 9 AeInquiisy: 2o €00
%8- 000°L 000G 000°€ 4 (YA %0.L 000 ¥ 000°€ ¥ Gcl | JSaIOJUON: (093 G feinquiisy: 2o €00
%L 000'¢ 000°€ 000°€ € vl 005 000°€ [ 110 g dnois: Q0L 4 feinquiisy: 2o €00
%b e 008 000°L 005 4 8¢ ¢ 00¢ 005 4 ¥e0 | 1SaIOJUON: (0EC € MAeinqulisy: zo €00
%81 00¢ 00¢ 00¢ 4 vl 0¢ 00¢ 4 LL0 gdnoin )| 4 Meinquiisy: 20 €00
%9E- 000°¢ 000°¢C 009 4 G8¢ 005 009 4 080 Isple esjuiyl : 08¢ L MeIngquiisL: 20 €00
. . () (w) ep . i . (ux) (w) (ep ) (wonoq
apeys | (dep/um) || (dep/ums) o Hw E_“:.B /G UA) speus (Lep /ums) o v EE.B /U speus adir (w) ordoy) | suren weans -
10 ¥OB | PO SS2IXT|| peoT IE[OS JuswSag EuEWe . uonepey peoT IE[OS JuswSag EuEWu . uonempey uopelafa s | ySuag saquinyg
IEJ0S IEJOS
Areuruung Sunsixg By g S[re32(J JUdWIS g
"J9AlY }se3] 1o} speoj Jejos _N_“_.CQHOQ pue mc_wm_xm ‘0¢-d °lgel
000°LE 000°0% 000°GlL JPIa]
000} 000C 000°¢ 9 180 %06 000} 000°¢ 9 970 g dnoio! 0cg 6 yeald 1807 Nonoo
000°L 000°¢ 000°¢ 9 150 %06 000C 000G 9 970 g dnoio! 068 8 ¥ea1D 1807 20 #00
000C 000°¢ 000C 9 WL %0L 006 000T 9 970 g dnoio! 05z L ¥ealD 1807 20 00
000C 000°¢ 000°¢ 9 Pl %08 000} 000%¢ 9 970 g dnoi9! 08g 9 ¥eauD 1807: 20 00
000°¢ 00001 00002 g 180 %06 000°L 000°02 g €0 g dnoio] oLes g Yeald 1807 NoHvoo
000°C 000C 000°C 4 Pl %08 005 000°C 4 £€C0 g dnoio! 0.6 4 Yeald 1807 Nolwoo
000°L 000C 000°¢ 4 180 %06 00.L 000%¢ 4 £€C0 g dnoioi 099 € yealD 1807 Nolwoo
000°0C 000°0C 0008 € 8C'C %09 000°L 000 € LL0 g dnoio| 0092 c Yes.D 1807 Nolvoo
000°¢ 000°¢ 000°C L L) %0L 002 000 L L0 g dnoio| 0081 | JealD 1807 20 #00
000C 000C 000 ¥ 4 180 %06 005 0007 Fé L0 g dnoi! 00zZ L Aeinqu sl 20 #00
) ) _w) () (ep ) . ) (wr) (aep ) od4 (wonoq
HM_"M.HM MMH\W Mumwuw Mwmwﬂw BTy qIpim \MOUM ﬁw,wm_ apeyg MM“M.\H\HWM_W BaIy PPIM Wodﬂ :,Mx apeyg :odﬁw.wu " EMHW - o1do1) | aureN weang av
: A s wawSag | JwawSag atiad . wawsSag | uAwSag et ’ ‘ I3quInN
Tef0g TE[08
Arewruung gsunsixg 1931 S[TRId( JURWSag

")9a19 }s0 10} speoj Jejos |enuajod pue Bunsixy "6Z-d d9el

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910g Aenuer |eul 10l

00062 000°0.¢ 000°0FC eIy
%S~ 000°€lL 00009 000G Ll 66 € %0E 000 ¥ 000Gl Ll L€ | 1SSIOIUON: 08EL ¥l 1anry 1se3 4 €0 £00
%0 0 000%L 008+ oL S8 ¢ %05 000+ 008 ¥ oL 9% C | 1SSIOIUON: (08% cl Janrd 1se3 4 €0 £00
%8~ 000+ 000'/¢ 0082 oL cr e %0 000€eC 008 . oL 9% C | 1SSIOJUON: (08/L cl Janrd 1se3 4 €0 £00
%0 (00072 000 %€ 000¢h oL S8 ¢ %05 0009¢ 000 ¢l oL 9% C | 1S8I0IUON: 00ZL Ll Janrd 1se3 4 €0 £00
%CL- 0 0000¢ 0002 6 cr e %0 00002 000/ 6 v. e | 1SBIOJUON: (Z8 oL Janrd 1se3 4 €0 £00
%C" 0 0000€ 0000L 6 S8 ¢ %05 0000¢ 0000l 6 ¥l | 1S8I0IUON: 00LL 6 Janrd 1se3 4 €0 £00
%0 (000°1) 000, 000¢g 6 8¢ C %09 0008 000¢ 6 v. e | 1SSIOJUON: (08E 9 Janrd 1se3 4 €0 £00
%5~ 0 00001 000+ 9 S8 ¢ %05 0000L 000 % 9 15¢ | 1SSIOIUON:  (OF{ L Janrd 1se3 4 €0 £00
%0 (000°1) 0006 000+ 9 8¢ C %09 0000L 000 ¥ 9 15¢ | 1SSIOJUON: (0SS 9 Janrd 1se3 4 €0 £00
%.LC 000 0L 0000¢ 0006 9 8¢ ¢ %09 000 0006 9 .0 g dnoin: oLl G JaAd 1S3 4NF €0 €00
%0 (0000L) 0000¢ 00001 9 L %0L 0000€ 000°0L 9 29¢ NI UBIH/MPOY: occe 4 1aARd 1S3 4N €0 €00
%9¢" 0008 0000L 0008 4 Ll %0L 000¢ 0008 4 €0 g dnoi: 000z € 1aAd 1S3 4NF 20 €00
%L 1L- 0009 0002 0009 € ¥l %08 0001 0009 € L0 g dnoi. 000z 4 1aAd 1S3 4N 20 €00
%S¢ 000°¢ 000¢C 006 3 Ll %0L 00€ 006 3 620 ANJ UDIH/MP0Y . 0/8 3 JaARd 1se3 4 20 £00
(w) (w) (=P () (w) (A5p (wonoq
apeys Q%B.Bm.v (Lep /y M%) s N R /3 /UNT) sprs (Lep/ym) oo v | mem /3 /UM) apeus [pdi s vomensas M& ordo) | suren wans v
JONJET [ PEOT SSDXT| PEOT FEJOS wewSag | JUawBag uonepey PEOT FETOS wowSag | 1UawBag uonempey s Jaquunpg
Iefos Ie[o§
Arewruung Sunsxyg 1931, s[re19(J 1uswdag

"J9ATY }se3 104 3|PPI 10} SPeo] Jejos [enuajod pue Buysix3g ‘Lg-q dlqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910¢ Aenuer |eul c0l

00019 000°001L 000°c spio]
%L1 000 000G 000% ¢ vl %08 001 000y 3 10 %.6 _gdnoig: oLel 4 ¥8819 uokuedi z0 £00
%9 (000%c) 000G 000 | L) %0L || 000°0L 000'6 € £ %9/ [|A3 UDIH/A0Y: 0562 [ ¥aa1) uokued| z0 £00
%L2- 0002 000°€ 0002C | L) %0L 000°} 000 € ) %.6 gdnoi: 01¢z 4 ¥881) Uokuedi z0 £00
%L2- 00L 000} 009 | WLl %0L 00€ 009 L 150 %L6 | Jope eajul;: 0z9 L %8819 uokued zo £00
%LC" 000°€ 000°€ 000¢C 3 L) %0L 00€ 000C 3 110 %L6 _gdnoig: oy 4 AeInquI y19i Z0 €00
%9 002 000'L 009 3 L) %0L 008 009 € £ %9/ |N3 UBIH/A0Y: 061 S Alengu1 y19! Z0 £00
%6 00 000'L 000} 4 7Ll %08 009 000'} 4 £9°0 %63 [|A3 YbIH/AP0Y. 029 4 AleINquI Y19 20 €00
%SC- 008 006 005 L WL %0L 001 005 L 620 %G6 N3 UBIH/MP0Y: 061 | ABINgUI Y9! 20 £00
%91~ 000G 0009 000G 4 7Ll %08 000} 000G 4 €20 %96 g dnoio: 00zl 4 ¥oa1) JepeLi Z0 £00
%LZ- 000G 000G 000°¢ 3 L) %0L 005 000°¢ € 110 %.6 g dnoio. 000} 3 ¥oa1) JBpeLi 20 €00
%81- 000°S 000G 000% 4 vl %08 005 000 Z L0 %86 ~gdnoin. 0061 ra %9310 JBleL! 20 €00
%SC- 0002 000C 000°L L WL %0L 00€ 000°L L 620 %56 N3 YbIH/MP0Y 00Z) L %891 BBl 20 £00
%82- 000 000°2 000% ra L) %0L 005 000t 4 L0 %86 g dnoi: 0031 ¥ e 8edodiudi zo £00)
%8E- 006 006 00¥ L 2T %09 0S 00% L L0 %86 gdnol opy ¢ bpa sedodiydi zo £00)
%GE- 006 000°L 005 | 2T %09 00l 005 L 620 %56 A3 UBIH/MP0Y: 015 g Ppary s8dodiydi zo €00
%8€- 0002 0002 008 | 82T %09 06 008 | L0 %86 gdnoin 0// L ppar) 88dodiydl z0 £00
%82- 000°€ 000°€ 0002C 4 L) %0L 002 0002 4 L0 %86 g dnoi. 0201 14 Bpajn 01qul Z0 £00
%61 0001 000 000 z WL %0L 009 0001 4 £9°0 %68 N3 UBIH/MP0Y: (/5 L epa|n 01qul 20 £00
%0 (000'1) 0006 000G G WL %0L | 000°0L 000G G 92 %09 |3 UBIH/MP0Y 000} G %9310 ¥paini 20 £00
%.- 000°} 000G 0002C 4 2T %09 000% 0002 4 83') %/9 A3 YDIH/AP0Y. 029 4 ¥e810 epaini 20 £00
%9 0002 0000} 0009 ¢ L) %0L 0008 0009 3 1271 %9/ [|AI3 YBIH/MP0H . 0061 3 #9810 ¥paini 20 £00
%81- 0002 0002 000¢C 4 7Ll %08 002 0002 Z Lo %96 ~gdnoig 058 Z %810 BpaIN| 20 £00
%GC- 0002 0002 000°} | L) %0L 00€ 000°L | 620 %56 [|AIF UDIH/A0H . 00v L | ¥e810 epaini 20 £00
%8" 005 009 000} 4 160 %06 001} 000°} Z L0 %86 gdnol 0z 4 99309 01qUY} Z0 £00
%G - 009 008 00. | 7Ll %08 002 00/ | 62 0 %G6 |3 UBIH/AN0Y:  0/9 L 89)09) 01qUl} Z0 £00
%LZ- 000'6 0000} 0002 3 VL) %0L 000} 000 € 110 %.6 g dno19: 00:Z 3 yaa1) 98)09)| 20 £00)
%8 008 000'L 000¢C 4 1670 %06 002 000'¢C 4 L0 %86 gdnol9. (0r6 Z Y8810 98309 20 £00
%0 0 000} 000¢C 4 /G0 %06 000°} 000'¢C Z £9°0 %68 A3 UDIH/MPOY: 026 L %8810 98)09)| 20 £00)
%82- 000G 000G 000°€ 4 VL) %0L 00€ 000°C Z L0 %86 g dnol9: (05| z AeInqul ISt Z0 £00
%81- 006 000'L 000} | 7Ll %08 00} 000'} | L0 %86 D dnoio: 096 | ABINqUI ISLE 20 €00
. . (w) (w) vep . (w) (w) ViEp (wonoq
apeys | (dep/ymy) || (Sep/ymy) «.24 i /36 /uns) — (fep/yxms) «,24 i /26 /um) S [ S—-u. (w) EREY o—— .
JONOET | PEOTSSADXT| PEOT IEJOS wawSag | 1awSag uonepey PeOT JETOS wowSag | 1awSag uonepey qSuaT saquunpg
Jejos Jejog
Arewuing Sunsxyg 19818 L S[TR19(] JUdWSag

‘salIeINqLI} ALY }Seq Y404 3|PPIN 104 speoj Jejos jeuajod pue Bunsixg ‘ze-a djqel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



910g Aenuer |eul €01

SdiL (w) (wonoq
ape! oydoy JuWeN Wwearn
uonepey PPIS wonwwsay sy sa_E:WA N s

Te[0g

"1I9AIY }Solid youelg }SOM Jamo] 1o} speoj Jejos [euajod pue Buisix3 "ge-q dlgel

wnpusppy 1dINL PUe YgS I18AIY }sdlid



