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SECTION 1

Background
History
Consolidated Diking Improvement District Number 1 (CDID#1) is a special purpose district pursuant to Chapter 85.15
of the Revised Code of Washington, formed in 1923. Our mission is to "Protect life, property, and environment by
providing comprehensive flood protection for the portions of the City of Longview, City of Kelso, and Cowlitz County
that fall within our jurisdictional boundaries.” We operate and maintain external flood protection levees and internal
drainage ways to manage almost 12,000 acres in Cowlitz County. We are responsible for 19 miles of federal levee,
and 35 miles of internal sloughs, ditches and drains – some natural, some improved and some man-made.
Use and Function of CDID#1 Ditches
CDID#1 drainage ways serve two purposes – they collect and convey stormwater to our pumping stations, and the
provide storage for heavy rainfall events which can exceed our pumping capacity. Because so much of the
stormwater we manage originates from outside the District, we can’t always control the volume or velocity of
stormwater in our ditches. Instead, we continuously strive to maintain and increase our ability to move water by
keeping the ditches free of debris, removing vegetation, dredging excess sediment, and maintaining pump systems.
CDID #1 operates seven pump stations which represent a combined pumping capacity of roughly 700,000 gallons
per minute. Our pump stations are located throughout Longview and are critical for removing stormwater and
preventing flood. All of the water pumped out of the system eventually goes to the Columbia River.
Aquatic weeds severely impede the flow of water in the ditches, reduce storage volume, plug culverts, block trash
racks, and can damage pumps. They also affect water quality, reduce dissolved oxygen levels, and promote habitat
for mosquitos. To keep aquatic vegetation under control and ensure pumping operations are continuous and reliable,
we use an integrated approach to keep aquatic vegetation under control. In addition to removal using mechanical
means, submerged vegetation in some ditches is chemically treated.
The use of chemical products applied to aquatic nuisance plants, noxious weeds, quarantine-listed weeds, algae and
phosphorous in fresh surface waters of the State of Washington is regulated by the Aquatic Plant and Algae
Management General Permit (Permit) issued by the Washington State Department of Ecology. The Permit requires
CDID#1 to submit annual reports, provide certain notifications, meet all applicable monitoring requirements and use
applicators licensed in Washington State with an aquatic endorsement (WAC 16-228-1545 3(t)).
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Types of Aquatic Vegetation
The general categories of aquatic plants that inhabit CDID#1 ditches are characterized as follows:
•

Emergent macrophytes are rooted in the sediment and have stems submersed in water and plant tops
extending into the air. Most emergent macrophytes are perennials, meaning part or all of the plant lives for
more than one year. Emergent plants develop strong roots. Species can spread via seeds, expanding root
systems, or expanding rhizome (underground stem) systems. Emergent macrophytes generally reside in the
upper littoral zone, part of the shoreline that lies between the highest and lowest seasonal water levels.

•

Free-floating macrophytes are not rooted in the sediment. They float on or just under the surface with their
roots dangling in the water. These plants rely on nutrients in the water and can be controlled by decreasing
the available nutrients. The presence of free-floating macrophytes in CDID#1 ditches has not been confirmed.

•

Floating-leaved macrophytes are plants that are rooted in the sediment and have leaves that float. The floating
leaves have a thick, waxy coating on top of the leaf, which can make the plant resilient to herbicides. These
plants generally reside in the middle littoral zone, generally between three to nine feet deep. They spread via
rhizomes and can exist with leaves submersed for a considerable time.

•

Submersed macrophytes compromise a wide range of species that grow completely under the water, rooted
in the sediment, with the tops of the plant below or at the water surface. Submersed plants can absorb
nutrients from both the sediment and water. Plants in this group are comprised of 95% water and don’t have
a strong root system. They generally spread by breaking off after flowering. Drifting plant stems root into the
sediment and create a new plant. Emergent and floating leaved plants tend to be confined to the water edge
while submersed plants can extend deeper and farther out into deeper areas of the ditches, as long as there
is sufficient light that photosynthesis can occur.

The plant species that can be found in CDID#1 ditches include but are not limited to:
•

Myriophyllum aquaticum (parrotfeather milfoil)

•

Myriophyllum spicatum (Eurasian milfoil)

•

Ludwigia hexapetala (water primrose)

•

Ludwigia peploides (floating primrose)

•

Hydrilla verticillate (hydrilla)

•

Egeria densa (Brazilian elodea)
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Table 1. Summary of Aquatic Vegetation in CDID#1 ditches

Type

Description

Parrot Feather Milfoil

An invasive aquatic perennial, herbaceous,
rooted, submersed to emergent plant. Stems
up to 5-feet long trail along the ground or
water surface, becoming erect and leafy at the
ends. Stems are stout and blue-green in color.

Eurasian Milfoil

An invasive aquatic perennial, rhizomatous
submersed to emergent plant. Slender stems
up to 8-feet long with fine, soft herringbone
leaves and wind pollinated flowers emerging
above the water surface.

Water Primrose

A creeping leafy perennial flowering plant that
stands erect along the water edge but also
forms long runners up to 16-feet that create
large floating mats across the surface of the
ditch. Distinctive yellow flower.

Floating Primrose

Dense, fast growing herbaceous perennial
noxious weed with sprawling flowering stems
up to 9-feet long that glow flat along the mud
or float on the surface of the water. Bright
yellow flowers, often confused with water
primrose.

Hydrilla

Submersed invasive winter hardy perennial. It
roots to the bottom and can grow to the
surface and form dense mats. Slender
branched stems up to 25-feet long with small
white flowers. Can grow in water inches deep,
or more than 20 feet deep.

Brazilian Elodea

Submersed, dioecious, perennial plant with
slender unbranched stems usually 1-2 feet
long. Forms dense stands rooted in bottom
sediment but can be found as free-floating
mats. Often confused with hydrilla. White
flowers up to ¾-inch wide.

Photo
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SECTION 2

Physical Aquatic Plant Control Methods
A variety of methods for controlling the extent and density of aquatic vegetation are available. These methods can
include mechanical removal, bottom barriers, mechanical harvesting, water level drawdown, and dredging. The
methods employed by CDID#1 are discussed below.

MECHANICAL REMOVAL
Description of Technique
Excavating the vegetation by the roots: The entire plant including leaves, stem, and root crown, is removed and
disposed of offsite. Equipment includes traditional excavation equipment (excavator or backhoe). In areas where the
ditch is wide to reach the vegetation using our long-reach excavator, CDID#1 also uses an airboat to break root systems
free from loose sediment and push weed pods to within reach of equipment staged along the ditch bank.
Raking the vegetation from the surface of the water body: The surface of the water is raked from trash racks and pump
station forebays to remove any detached, floating vegetation. By removing only detached vegetation, no plants are
pulled out by the roots and the sediment is not disturbed. Plants are raked into piles for offsite disposal.
Advantages and Disadvantages
The advantage of mechanical removal is it requires minimal capital investment and can be used in residential and
commercial areas. It also removes the entire plant, minimizing the chance for re-growth. Raking free floating weeds
does not disturb bottom sediment but excavation can entrain sediment into the water column. The disadvantages are
removal is labor-intensive and aquatic vegetation can re-grow or colonize from plant fragments, requiring treatment on
an ongoing basis. Containing all plant fragments during the removal process is virtually impossible and drifting
fragments can cause the plants to colonize other areas of the ditch.
Long Term Effects and Impacts
No method will entirely remove aquatic vegetation from the ditches. The rate of reduction and the timeframe to achieve
a desirable level of aquatic vegetation depends on several factors. These include, but are not limited to, the amount of
vegetation currently present, the rate of colonization by drifting plant fragments, nutrient loading, temperature, and
winter severity. Mechanical removal does reduce the impact of aquatic weeds on CDID#1 pumping operations, and is
most applicable for short-term and small-scale control at trash racks and pump station forebays.

________________________________________________________________________________________________________________________
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WATER LEVEL DRAWDOWN
Description of Technique
Water level drawdown involves lowering the water level to expose aquatic vegetation to ultraviolet light, freezing or
desiccation. Water level drawdown has been successfully used by flood control and irrigation districts to minimize the
extent of aquatic vegetation, especially in areas that experience little precipitation. Snow cover and rain help protect
plants and thus counter the effectiveness of water-level drawdown. Drawdown is most commonly conducted during the
winter months to take advantage of both drying and freezing of plants but winter drawdown is not possible for CDID#1
given the local climate, precipitation and need for stormwater conveyance and detention. Under winter drawdown
conditions, frost can often "heave" the rhizomes out of the bottom sediment, which results in a thinning of dense stands
of aquatic vegetation. Summertime drawdown can potentially aid the spread of emergent plants such as cattails along
the ditch bank, and will allow more UV light to penetrate the water column to help thwart submersed plants. Water level
drawdown requires a weir, outlet structure or pump station to control the level of water in the water body.
CDID#1 can raise/lower the weir on Ditch No. 5, and open/close the radial gate on Ditch No. 6 to manipulate water
level. CDID#1 also controls water level using the Industrial Way Pump Station on Ditch No. 5, 48th Avenue Pump
Station on Ditch No. 6, Main Pump Station on Ditch No. 10 and Reynolds Pump Station on Ditch No. 14.
Advantages and Disadvantages
This method has been effectively used to control water milfoil in other water bodies. Drawdown provides an opportunity
to repair and improve culverts and other CDID#1 structures, and can allow loose sediments to consolidate. Water level
drawdown has the added effects of oxidizing sediments and impacting resident sediment animal species. Finally,
drawdown can be accomplished at minimal cost where a control structure is already in place. The disadvantages to
drawdown are seasonal limitations. Winter drawdown is not possible due to the need for stormwater conveyance,
detention capacity and flood control. Mild, wet summers may prevent heating and desiccating of exposed plant roots
and rhizomes. And the public may object to the reduced aesthetics and possible odor from rotting plants.
Long Term Effects and Impacts
Water-level drawdown effects would most likely be short term, with plants re-propagating as soon as the water level is
raised. The effect would only last as long as the water level was lowered.

________________________________________________________________________________________________________________________
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SECTION 3

Chemical Aquatic Plant Control Methods
DIQUAT
Description of Technique
Diquat is commonly known by its trade names Reward®, Reglox®, Aquacide®, or Weedtrine-D®. It is a nonselective
herbicide that destroys the vegetative part of submerged vegetation but does not harm the root systems. Diquat works
well for spot treatment of submerged and floating vegetation, and filamentous algae.
Water treatments of diquat are generally applied by injecting it below the surface or by pouring it from the container
while moving slowly over the intended area via boat. Floating weeds can be treated by applying the herbicide directly
onto the intended foliage.
CDID#1 uses Diquat to control water primrose, elodea, milfoil and hydrilla.
Advantages and Disadvantages
Diquat works well for small, localized areas due to its fast-acting effectiveness.
A potential disadvantage is it only kills the vegetative part of the plant, and plants can re-propagate the following year.
Additionally, turbidity interferes with the chemical's effectiveness because the chemical binds tightly to sediment. Its
ability to bind to sediment means it may be persistent in the environment. Diquat is not selective and is known to work
well for spot treatment.
Long-term Effects and Impacts
Health effects of diquat are not thought to be long lasting. Diquat is not known to bioaccumulate in fish and other
aquatic life and degrades quickly from open water when applied properly. While diquat degrades relatively quickly from
water and generally dissipates from the water column within 7 to 14 days, but can persist in the sediment for months.
The effects of diquat on aquatic vegetation are relatively short term, and the treatment needs to be reapplied on an
annual basis for consistent control.

________________________________________________________________________________________________________________________
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FLURIDONE
Description of Technique
Fluridone is commonly known by its trade names, Sonar® and Avast!®. Fluridone is a slow acting, systemic, broadspectrum herbicide used to control underwater plants such as milfoil. It can be applied to aquatic systems in pellet or
liquid form. It is especially effective in CDID#1 ditches where water is calm with extended time for treatment and dosing,
and in ditches which can be isolated to minimize dilution and increase contact time.
CDID#1 generally applies fluridone in pellet form physically broadcasted over the surface of the intended ditch area.
CDID#1 uses fluridone to control elodea, hydrilla and milfoil in large areas. It is not effective for spot treatments.
Advantages and Disadvantages
An advantage of fluridone is the amount and duration of control that can be achieved in one dose, especially in slowly
moving water. This chemical can also be used to affect specific plants with numerous low concentration doses without
substantially harming native aquatic species. The biggest disadvantage of fluridone is its limitation of only working well
in areas larger than 10 acres. Another potential disadvantage is that fluridone is a slow-acting chemical, and it may
take from 6 to 12 weeks before plants are completely dead and decomposing on the bottom sediment. Its slow-acting
effect may have advantages in terms of dissolved oxygen impacts from decaying vegetation.
Long-Term Effects and Impacts
Fluridone has an estimated half-life of 20 days in water and 90 days in the hydrosoil (Pesticide Management Education
Program, 1986). As soon as entire amount of chemical has been removed from the system via photolysis, microbial
degradation, or adsorption, the long-term effects should be minimal or nonexistent, if the chemical is used properly.
Fluridone does not bioaccumulate in aquatic life and is not known to affect algae (Schardt and Ludlow, 2004). Some
of CDID#1 ditches are considered fish bearing but the assumed mortality rate through our pump stations is 100%. Fish
present in the ditches are non-salmonid, non-native and limited to small numbers of bass, catfish and carp.
As with most herbicides, the effects of applying fluridone are likely to last only one growing season. The CDID#1 ditches
need to be treated with this chemical annually to maintain adequate vegetation control.

________________________________________________________________________________________________________________________
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IMAZAPYR
Description of Technique
Imazapyr is broad spectrum herbicide commonly known by its trade name Habitat®, a formulation which consists of
the isopropylamine salt of imazapyr dissolved in aqueous solution. It acts as an enzyme inhibitor in plants, disrupting
the protein synthesis of branched-chain aliphatic amino acids.
CDID#1 uses aquatically labeled imazapyr to treat noxious weeds along the ditch banks and riparian corridors.
Imazapyr can be used to treat emerged parrot feather and water primrose but is not applied directly to the water surface
to treat submerged aquatic vegetation. It is primarily included herein because of the potential to reach the ditch system
due to overspray, drift and offsite movement via runoff.
CDID#1 applies imazapyr in liquid form to control a variety of grasses, broadleaf weeds, vines, Himalayan blackberry,
bamboo and Japanese knotweed.
Advantages and Disadvantages
Imazapyr is extremely effective for both spot treatment and widespread application. Although it is toxic to plants, the
mechanism for plant toxicity (interrupting protein synthesis) is not relevant to birds, mammals, fish and invertebrates
because animals obtain aliphatic amino acids from their diet rather than biosynthesis.
It can be used in pre-emergent applications but is most effective when used as a post-emergent when vegetation is
actively growing. It is not effective on plants that are completely submerged or have a majority of their foliage under
water.
Long-Term Effects and Impacts
Imazapyr is generally persistent in soil, although its persistence and movement in the environment (particularly in soils)
is complex and can be substantially different based on site-specific conditions.
Toxicity studies with imazapyr indicate it is relatively non-toxic and unlikely to adversely affect mammals, birds, fish,
amphibians, and invertebrates (aquatic and terrestrial) at typical application rates.
Imazapyr is essentially stable to hydrolysis. The only identified route of degradation for imazapyr in the environment
is through photolysis. In laboratory studies, imazapyr degraded through photolysis in water with half-lives ranging
between 2.5 and 5.3 days.

________________________________________________________________________________________________________________________
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Table 2. Summary of Aquatic Herbicide Treatments Used by CDID#1

Contact, non-selective herbicide used for
submerged, floating and filamentous weeds.
Diquat binds to sediment and is very persistent 
but its half-life in the water column in 1-7 days.

Fluridone

Imazapyr

Selective herbicide used mainly for broad
leaved submerged vegetation. Works well for
large ditch treatments and should not be used
for spot treatment. Half-life is 20-90 days.

Broad spectrum herbicide used for emergent
noxious weeds along ditch banks, riparian
corridors and maintenance rights of way. 
Persistent in soil but its half-life in water is
approximately 2-6 days.

Hydrilla

Diquat

Milfoil

Description

Elodea

Primrose

Herbicide

Estimated Cost
$0.05 / SF







$300 - $500 / acre






NA
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SECTION 4

Comparison of Methods
VEGETATION CONTROL METHODS
The vegetation control methods are assessed based on cost, applicability, and effectiveness in addressing site specific
issues and meeting the goals of CDID#1. The suitability of these treatments for CDID#1 ditches and a cost analysis
are discussed in the following sections. Other potentially suitable methods have been considered or tried in the past,
but are no longer used due to effectiveness, cost, or permitting issues.
Physical Methods
Mechanical removal methods are inexpensive and appropriate for management of vegetation in small areas including
trash racks, pump station forebays and ditches were sufficient CDID#1 easement or ownership is available for
equipment access, working clearances and hauling. It is the method CDID#1 currently and traditionally employs.
Water level drawdown is being investigated during summer months to increase UV penetration and allow for
maintenance activities, but is likely to increase turbidity and temperature and may lead to algae growth.
Chemical Control Methods
Fluridone is the only herbicide that can be used for treatment of whole ditches, and is recommended for areas larger
than 10 acres. Diquat is nonselective and effective for small areas. Both chemical treatments are periodically and
seasonally used by CDID#1 on an as needed basis.
Other Methods Not Being Used
Asian grass carp was tried in 2002 as a biological control option. 75 sterile white amur carp ranging from 12 to 20
inches long were planted in a 0.75 mile section of screened-off ditch. The $10,000 trial was considered ineffective
despite varied success amongst other Lower Columbia Region waterway users. Given the failed trial, ongoing water
quality issues and 100% mortality rate through pump stations, biological control is not considered viable for CDID#1.
Bottom barriers have proven an effective control method in small lakes and ponds but fabric barriers would interfere
with maintenance dredging to remove accumulations of sediment. CDID#1 may consider lining sections of certain
primary ditches with concrete, but concrete paved bottom barriers are generally expected to be cost prohibitive.
Mechanical harvesting has also been successfully employed as a control option elsewhere, but is not practical in
several of CDID#1 ditches that are either too narrow and too shallow for the equipment.

________________________________________________________________________________________________________________________
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SECTION 5

Chemical Treatment Areas
CDID#1 is selective about which ditches are chemically treated, and when. There are no regulatory treatment
windows that prohibit us from treating our ditches year-round but we prefer to time our application cycles to mitigate
impacts to cavity nesting ducks and waterfowl. Timing is also given to other considerations involving water
temperature, plant cycles, wind, precipitation, staff limitations and other District priorities.

Not all CDID#1 ditches are chemically treated. Greater attention is given to larger primary ditches which contribute
substantially to arterial flow in the system. Certain ditches also tend to be more problematic due to differences in
nutrient load from phosphorous and ammonia introduced from agricultural, commercial and industrial activity. Since
2006, CDID#1 has chemically treated the following ditches on an annual basis:
•

Ditch 5 from 38th Avenue to Industrial Way

•

Ditch 6 from 30th Avenue to CDID#1 Main Pump Station

•

Ditch 10 from CDID#1 Main Pump Station to 38th Avenue

•

Ditch 14 from Industrial Way to Reynolds Pump Station

________________________________________________________________________________________________________________________
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Table 3. Summary of Chemically Treated Ditch Sections and Volumes

CDID NO. 1 DITCH VOLUMES
Ditch Section or Reach

DITCH 5

Washington Way to Industrial Way Station
Industrial Way Station to Weir
Weir to 38th Ave.
TOTALS:

DITCH 6

Terry Ave. to 30th Ave.
30th Ave. to 32nd Ave.
32nd Ave. to 38th Ave.
38th Ave. to 42nd Ave.
42nd Ave. to 48th Ave.
48th Ave. to 2290 Dike Rd.
2290 Dike Rd. to Main Pump Station
TOTALS:

DITCH 10

38th Ave. to Industrial Way
Industrial Way to Ditch No. 14
Ditch No. 14 to Detention Pond
Detention Pond to Mt. Solo Rd
Mt. Solo Rd. to Willow Grove Rd.
Willow Grove Rd. to Ocn. Beach Hwy.
Ocn. Beach Hwy. to Cutoff Slough
TOTALS:

DITCH 14

Ditch No. 10 to Reynolds Pump Station
TOTALS FOR DITCHES 5, 6, 10, 14

Length
(ft)

Average
Width
(ft)

Average Maximum Surface
Depth
Depth
Area
(ft)
(ft)
(ft²)

Surface
Area
(acres)

Volume
(ft³)

4,000
370
2,500
6,870

45
70
88

2
3
3

3
5
5

180,000
25,900
220,000
425,900

4.13
0.59
5.05
9.78

360,000
77,700
660,000
1,097,700

300
1,800
3,900
2,700
4,450
2,400
3,200
18,750

6
20
30
40
30
20
120

1
1
2
3
3
2
5

1
3
4
4
4
2
8

1,800
36,000
117,000
108,000
133,500
48,000
384,000
828,300

0.04
0.83
2.69
2.48
3.06
1.10
8.82
19.02

1,800
36,000
234,000
324,000
400,500
96,000
1,920,000
3,012,300

4,000
2,250
3,540
2,700
1,550
4,100
2,500
20,640

80
40
50
70
85
70
80

2
2
2
3
4
4
4

3
3
4
4
5
4
4

320,000
90,000
177,000
189,000
131,750
287,000
200,000
1,394,750

7.35
2.07
4.06
4.34
3.02
6.59
4.59
32.02

640,000
180,000
354,000
567,000
527,000
1,148,000
800,000
4,216,000

3,100

25

2

4

77,500

1.78

155,000

2,726,450

63

8,481,000

49,360
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Figure 1. Map of Chemically Treated CDID#1 Ditches

DITCH 5

DITCH 6

DITCH 10

DITCH 14
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SECTION 6

Notification Requirements
Regulatory Notifications
CDID#1 emails pre- and post-treatment information to the Washington State Department of Ecology (Ecology) during
each week that treatment occurs. CDID#1 also immediately notifies Ecology of any spill, adverse incident or if any
person exhibits any toxic or allergic response as a result of treatment.
Residential and Business Notifications
CDID#1 notifies all waterfront residences and business within one-quarter mile in each direction along or across the
ditch being treated. Notices are typically mailed but can also be provided via newsletter, handbill or door hanger
delivered directly to the residence or business. Notices are provided at least 10 days in advance and at most 42 days
before the first treatment of the year. If multiple treatments are planned in any given year and the notice explains the
application schedule for the entire treatment season, CDID#1 will not provide further notice unless it deviates from the
published schedule.
CDID#1 does not provide residential and business notice for treatment applications made along limited access
highways, fenced wetland mitigation sites, roadside applications and other facilities where no reasonable public access
exists and there are no potable water intakes.
CDID#1 also posts signs at each public entrance to the walking trail along Ditch No. 6 that is within 400-feet of a treated
area.

________________________________________________________________________________________________________________________
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SECTION 7

Monitoring Requirements
Impaired Water Bodies
CDID#1 ditches are considered Water of the United States. The Clean Water Act requires all states to restore their
waters as “fishable and swimmable.” Section 303(d) of the Clean Water Act establishes a process to identify and clean
up polluted waters. Ecology collects data to assess the quality of surface waters in Washington State and places them
into one of five categories.
Waters whose beneficial use is impaired by pollutants are placed in the polluted water category (Category 5) of the
water quality assessment. The 303(d) list is a list of those Category 5 waters.
CDID#1 Ditch No. 1, 3, 5 and 10 are on the 303(d) list for a variety of parameters including dissolved oxygen, turbidity
and bacteria. In accordance with the requirements of the Aquatic Plant and Algae Management General Permit,
CDID#1 is required to monitor pre- and post- dissolved oxygen levels before and after contact herbicides are used in
water bodies which are on the 303(d) list for dissolved oxygen.
Pre- and Post- Treatment Sampling
CDID#1 Ditch No. 5 is a Category 5 water on the 303(d) list for dissolved oxygen and subject to monitoring requirements
anytime contact herbicides are used in it.
Immediately before application of aquatic herbicides, CDID#1 collects a total of four (4) pre-treatment samples taken
at the surface and at the bottom of the ditch, in the center and at the edge of the area being treated. One area is
monitored per treatment event, and is considered representative of the entire length of ditch being treated.
CDID#1 collects post-treatment samples no earlier than seven (7) days and no later than fourteen (14) days after the
treatment at the same time of day that pre-treatment sampling occurred and at the same sample sites and depths.
Sample results are submitted to Ecology no later than thirty (30) days after the post-treatment monitoring date.

________________________________________________________________________________________________________________________
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Table 2. Summary of 303(d) and 305(b) Listing of CDID#1 ditches

CDID No. 1

Ecology List ID

Category

Parameter

Ditch 1

8762

2

Turbidity

7783

5

Dissolved Oxygen

10434

1

Bacteria

8757

2

Turbidity

7787

5

Dissolved Oxygen

8761

2

Turbidity

10437

2

Bacteria

6692

2

Bacteria

Ditch 3

Ditch 5

Ditch 10

Photo
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Ecology Notification Template
EMAIL TO:

apampreposttreat@ecy.wa.gov

FROM:

PERMITTEE: CONSOLIDATED DIKING IMPROVEMENT DISTRICT NO. 1
CELL PHONE: 360.423.2493

PRE-TREATMENT NOTIFICATION
Week of Treatment: August 3-7, 2020
Waterbody Name and
Permit No.

County

Location where
treatment will begin

Chemicals / products
proposed for use

Targeted plants and
algae

Proposed date and
treatment start time

Additional Information: ____________________________________________________________________________________________________________

Business and Residential Notice
In Treatment Area

In ¼ Mile Notification Area

Distribution Date: July 15, 2020
CDID#1 Ditch No. 6 will be treated with aquatic herbicide on or between August 3-14, 2020
Product(s) planned for use: Sonar PR
Active ingredient(s): Fluridone
Plants/Algae targeted: Fluridone pellets will be broadcasted over the surface of Ditch 6 between
30th and 48th Avenue to control elodea, hydrilla and milfoil. These invasive aquatic weeds restrict
the flow of stormwater in the ditch, occupy detention volume that must be available during heavy
rainfall events and severely restrict pumping operations.
Location of treatment(s): Ditch No. 6 between 30th Avenue and 48th Avenues.
Consolidate Diking Improvement District (CDID#1) will post signs in the treated and potentially
affected areas no more than 48 hours prior to treatment. The signs will describe any water use
restrictions or advisories.
If you are withdrawing water for potable or domestic water use, livestock watering, or irrigation,
and have no alternate water source, please contact CDID#1 at 360.423.2493 or cdid1@cdid1.org
to arrange an alternate water supply.
If you want additional notification prior to treatment, or have further questions, please contact
CDID#1 using the information above.
This herbicide treatment is regulated under a permit issued by the Washington State Department
of Ecology. Permit No. WAG994084.

Scan with QR reader to go to permit web page
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SUMMARY OF PERMIT REPORT SUBMITTALS
Refer to the Special and General Conditions of this Permit for submittal requirements.
Table 1. Required Permit Submittals
Permit
Section

Submittal

Frequency

Due Date(s)

S2

Application for New Coverage

As necessary

At least 38 days prior to
the start of discharge

S2.D

Request for Modification

As necessary

As necessary

S2.E

Request for Transfer of Coverage

As necessary

As necessary

S3.F &
S9

Plant Survey and Mitigation Measures

As necessary

As necessary

S5.A

Ecology Pre-and Post-Treatment Notice

Each week or as
necessary during
the treatment
season

By 8:00 a.m. Monday of
the first week of
treatment each treatment
season

S5.C

Business and Residential Notice

As necessary

No later than one
business day following
notification

S6.A

Dissolved Oxygen Data from 303(d) –
Listed Water Bodies for Dissolved Oxygen
When Using Contact Herbicides

As necessary

Within 30 days for the
post-treatment monitoring
date

S7.A

Annual Monitoring Report

Annually

December 31

S7.D

Noncompliance Notification

As necessary

As necessary

G22

Re-Application for Permit Coverage

Once per permit
cycle

At least 180 days prior to
the permit expiration date

The text of this Permit contains words or phrases in bold and italics. These words or phrases are
the first usage in the Permit and are defined in Appendix A.
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SPECIAL PERMIT CONDITIONS

S1. PERMIT COVERAGE
The Aquatic Plant and Algae Management General Permit regulates the use of pesticides
and other products applied to manage aquatic nuisance plants, noxious weeds, quarantinelisted weeds, algae, and phosphorus in fresh surface waters of the State of Washington.
A. Activities Covered Under This Permit
This General Permit covers aquatic plant and algae management activities that result in a
discharge of herbicides, algaecides, adjuvants, marker dyes, shading products,
biological water clarifiers, and phosphorus inactivation products (referred to hereafter
as chemicals) into fresh water bodies of the state of Washington. The Permit also covers
shoreline and roadside/ditch bank emergent vegetation management activities where
chemicals may enter the water.
Aquatic plant and algae management activities are organized into four categories:
Noxious Weed Management, Native Nuisance Plant Control, Algae Control, and
phosphorus inactivation. The Permit has different requirements for each category.
1. Aquatic noxious weed management
Littoral zone limitations do not apply to control of noxious weeds or weeds on the
quarantine list, but some treatment limitations may apply - see (b) below. The
Permittee may intentionally apply herbicides to:
a. 100 percent of noxious weeds if they are Class A weeds, Class B weeds in
areas where they are designated for control, as identified in chapter 16-750
WAC, and Class C weeds where they are selected for control by a county
Noxious Weed Control Board (RCW 17.10.080).
b. 100 percent of any submersed noxious or quarantine-list weeds not covered
under (a) if the Permittee conducts weed control using a selective herbicide. If
a selective herbicide is not available for the noxious weed being controlled
then 100 percent of submersed noxious or quarantine-list weeds may be
treated with a non-selective herbicide.
c. 100 percent of any emergent or floating-leaved noxious weeds and quarantine
listed weeds.
2. Aquatic nuisance plant control
The Permittee may intentionally apply chemicals to: A percentage of a water body’s
littoral zone based on the littoral acres of the water body and the size of the water
body. Direct herbicide application is limited to a percentage of the littoral zone for
control treatments to preserve native plant habitat.

Aquatic Plant and Algae Management General Permit

Page 1

a. The geographic area where the Permittee intentionally applies chemicals must
remain the same for the entire length of the Permit coverage up to the
maximum percentage of the littoral zone allowed for by water body size.
b. All untreated littoral areas must include native vegetation from the shore to
the edge of the littoral zone where the plants stop growing in deeper water.
c. The cumulative percentage of the littoral zone where herbicides 1 may be
intentionally applied must not exceed the amount allowed below:
(1) In water bodies up to 15 acres in size, the Permittee may intentionally
apply herbicides to no more than 75 percent of the littoral zone.
(2) In water bodies over 15 acres and up to 50 acres in size, the Permittee
may intentionally apply herbicides to no more than 60 percent of the
littoral zone.
(3) In water bodies over 50 acres and up to 500 acres in size, the Permittee
may intentionally apply herbicides to no more than 50 percent of the
littoral zone.
(4) In water bodies over 500 acres in size, the Permittee may intentionally
apply herbicides to no more than 30 percent of the littoral zone.
d. Individual lot aquatic nuisance plant control
(1) No more than 25 feet on either side of a dock or no more than an area 50
feet wide per lot for individual treatments targeting submersed plants
and floating-leaved plants. Treatment of the vegetated area may extend
up to 25 feet beyond the end of the dock. On individual lots with no
docks, treatment of the vegetated area can extend up to 50 feet from the
shore.
(2) No more than 40 percent of emergent shoreline plants on individual lots
for individual treatments.
e. Roadside, ditch bank, and flood control structure plant control

1

(1)

For activities conducted by state and local agencies, the Permittee may
intentionally apply herbicides to 100 percent of the plants within the
right-of-way and on levees and dikes.

(2)

The Permittee may intentionally apply herbicides to no more than 40
percent of native vegetation of roadsides and ditches on privately owned
individual lots, but may intentionally apply herbicide to 100 percent of
any noxious or quarantine-listed weeds.

Different littoral zone limitations apply to the herbicide fluridone. See Treatment Limitations in Table 3.
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3. Algae control
a. The Permittee may intentionally apply algaecides to filamentous green algae
provided the treated areas do not exceed the maximum amount of littoral zone
allowed for treatment in S1.A.2.c.
b. The Permittee may intentionally apply algaecides to the entire water body or
sections of the water body, as needed, when cyanobacteria or other
potentially toxic or environmentally harmful algae species are in the water
body.
4. Phosphorus inactivation
The Permittee may intentionally apply the phosphorus inactivation products and
buffering agents listed in special condtion S4.D, Table 4: Approved Phosphorus
Inactivation Products to the entire water body or sections of the water body in
accordance with Permit sections S4.D Table 4 and S6.B. Limited use of other
phosphorus inactivation products is allowed under Permit section S4.C.2.
B. Geographic Area Covered
This Permit covers the activities listed in S1.A within the State of Washington.This
Permit does not apply to:
1.

Federal lands where a federal agency provided funding, made the decision to apply
chemicals, or is the entity applying chemicals.

2.

Indian Country and trust or restricted lands except portions of the Puyallup
Reservation as noted below.

3.

Puyallup Exception: Following the Puyallup Tribe of Indians Land Claims
Settlement Act of 1989, 25 U.S.C. §1773; this Permit does apply to land within the
Puyallup Reservation except for discharges to surface water on land held in trust
by the federal government.

C. Activities Excluded from Coverage Under This Permit
Ecology will not require coverage under this Permit for the use of chemicals on the
following sites; with the exception of locations identified as critical habitat for Oregon
spotted frogs as defined by the U.S. Fish and Wildlife Services
(https://ecos.fws.gov/ecp0/profile/speciesProfile?sId=6633).
1. Constructed detention or retention ponds designed specifically for wastewater or
stormwater treatment that do not discharge to other water bodies during and for two
weeks after treatment, or where Ecology regulates the discharge under another
permit that allows chemical treatment.
2. Any constructed water body five acres or less in surface area with no discharge to
other surface waters of the state during and for two weeks after treatment.
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3. Any constructed water body ten acres or less in surface area under single ownership
with no public access and no discharge to other surface waters of the state during
and for two weeks after treatment.
4. Farm ponds with no discharge to other surface waters of the state during and for
two weeks after treatment.
5. Treatment conducted on seasonally dry land surfaces (including seasonally dry
wetlands) so long as the treatment occurs when the area is dry and the active
ingredient is not biologically available when the water returns.
6. Research activities when applying chemicals or products to water bodies under a
State Experimental Use Permit (See S4.C).

S2. APPLICATION FOR COVERAGE
Ecology may modify this Permit to require electronic submittal of the permit application,
Annual Report, Monitoring Report, Transfer of Coverage, or Notice of Termination when an
electronic reporting system becomes available.
A. Who May Obtain Permit Coverage
1.

Licensed pesticide applicators (applicators)(WAC 16-228-1545) may apply for
coverage. Applicators must be licensed in Washington State with an aquatic
endorsement (WAC16-228-1545 3(t)).
a. Applicators must obtain separate permit coverage for each water body that
they plan to treat. Each coverage requires a sponsor. Applicators may obtain a
single permit coverage for multiple water bodies where a single, nongovernmental sponsor has authority to treat more than one water body. The
water bodies need not be hydraulically connected, but must be part of the
same distinct community (e.g., ABC Homeowners Association).
b. In water bodies with multiple sponsors or multiple permit coverages,
applicators must obtain separate permit coverages for each location within the
water body (e.g., Lake Washington).

2.

Dischargers are not required to be licensed pesticide applicator to apply phosphorus
inactivation chemicals, because phosphorus inactivation products are not registered
pesticides, EPA and WSDA do not regulate their use. For these projects, the
discharger may apply for permit coverage. Applicants must have a sponsor for each
phosphorus inactivation coverage.

3.

Any state or local government entity may apply for coverage.
a. Government entities may obtain a single coverage that includes multiple water
bodies under its jurisdiction. Government entities are considered sponsors.
b. Government entities must keep Ecology updated with a current list of its
applicators, including license numbers and license expiration dates.
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B. How to Apply for Coverage
Applicants that propose to begin aquatic plant or algae management activities that will
result in a discharge to waters of the state on or after the effective date of this Permit must:
1.

Complete the Notice of Intent (NOI) for the proposed activity online. The
applicant must access Ecology’s online data management system SecureAccess
Washington (http://secureaccess.wa.gov), fill out the NOI online, print it, and sign
it. Applicators must ensure that their sponsor(s) also sign the document.
a. The Permittee must submit a signed and dated Fluridone Vegetation
Management Plan (Appendix C) to Ecology when applying for or updating a
permit coverage that includes fluridone treatment of more than:
• 50 percent of the littoral zone in lakes up to 50 acres or
• 40 percent of the littoral zone in lakes from 50 - 500 acres.

2.

If the product label has potable water use restrictions and the treatment occurs in
water bodies with municipal or community drinking water intakes, the applicant
must obtain and submit written consent to the treatment from the municipality or
community.

3.

Mail the complete NOI to:
Department of Ecology
Water Quality Program
Attn: Aquatic Pesticide Permit Manager
P.O. Box 47600
Olympia, WA 98504-7600

4.

After the applicant has submitted the completed NOI to Ecology, they must fill out
the Public Notice Template provided in the NOI. Publish the public notice twice,
one week apart, in a local newspaper of general circulation (or a regional
newspaper if a local newspaper is not available) that an application for permit
coverage has been made. At the time the second notice is published, a 30-day
comment period begins.

5.

Mail or deliver the public notice to all potentially affected waterfront residents
(those within one-quarter mile in each direction along the shoreline or across the
water from proposed treatment areas) within one week of publishing the first
newspaper notice.

6.

Mail or deliver the public notice to the Washington State Department of Natural
Resources (DNR) at: (Todd.Brownlee@dnr.wa.gov)

7.

Mail or deliver the public notice for permit coverages in Water Resource Inventory
Areas 7 (Snohomish), 8 (Cedar/Sammamish), and 9 (Duwamish/Green)
(https://ecology.wa.gov/Water-Shorelines/Water-supply/Wateravailability/Watershed-look-up) to Nancy.Rapin@muckleshoot.nsn.us and
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Karen.Walter@muckleshoot.nsn.us. In the event that the email contacts become
out-of-date Ecology will provide updated contact information.
At the end of the required 30-day public comment period, Ecology will consider
comments about the applicability of this Permit to the proposed aquatic plant or algae
management activity before issuing a decision on permit coverage.
C. Permit Coverage Timeline
1.

If the applicant does not receive notification from Ecology, permit coverage
automatically commences on whichever of the following dates occurs last:
a. The 31st day following receipt by Ecology of a completed application for
coverage.
b. The 31st day following the end of a 30-day public comment period.
c. The effective date of the General Permit.

2.

Ecology may need additional time to review the application:
a. If the application is incomplete.
b. If it requires additional site-specific information.
c. If the public requests a public hearing.
d. If members of the public file comments.
e. When more information is necessary to determine whether coverage under the
General Permit is appropriate.
When Ecology needs additional time:
a. Ecology will notify the applicant in writing before the 31st day following the
end of the 30 day public comment period and identify the issues that the
applicant must resolve before a decision can be reached.
b. Ecology will submit the final decision to the applicant in writing. If Ecology
approves the application for coverage, coverage begins the 31st day following
approval, or the date the approval letter is issued, whichever is later.

D. How to Modify Permit Coverage
Entities that propose changes to the aquatic plant and algae control activities authorized
by their original permit coverage, such as expanding the area covered, must revise and resubmit permit application materials in accordance with Special Condition S2.B.
E. How to Transfer Permit Coverage
A Permittee may transfer coverage to a new Permittee, in accordance with General
Condition G7 of this Permit, using the Transfer of Coverage Form found here:
https://fortress.wa.gov/ecy/publications/SummaryPages/ECY070348.html.
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Both the original Permittee and the new Permittee must sign the form and provide the
date that the new Permittee will take responsibility for permit coverage. Once both parties
have signed the form, the new Permittee becomes responsible for permit compliance and
permit fees on the date indicated on the form. The original Permittee remains responsible
for, and subject to, all permit conditions and permit fees until the transfer is effective.
F. How to Terminate Permit Coverage
When a Permittee no longer has or plans to discharge they may request termination of
permit coverage by submitting a completed Notice of Termination (NOT) form found
here: https://fortress.wa.gov/ecy/publications/SummaryPages/ECY100300.html.
The Permittee will continue to incur an annual permit fee unless it submits a NOT form
even if no application of pesticides takes place. Once permit coverage is cancelled, the
Permittee may no longer discharge to waters of the state unless it applies for, and gains
coverage under this Permit again.

S3. DISCHARGE LIMITS
A. Compliance with Standards
1. The application of pesticides must not cause or contribute to a violation of the
Water Quality Standards for Surface Waters of the State of Washington (chapter
173-201A WAC), Groundwater Quality Standards (chapter 173-200 WAC),
Sediment Management Standards (chapter 173-204 WAC), and human health-based
criteria in the National Toxics Rule (40 CRF 131.36). Ecology prohibits discharges
that do not comply with these standards.
2. Permittees must use all known, available, and reasonable methods of pollution control,
prevention, and treatment (AKART) when applying pesticides. Compliance with this
Permit, the Washington Pesticide Control Act and the requirements of the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) label constitute AKART.
B. Temporary Exceedance of Water Quality Standards
Short and long-term exceedance of water quality standards are allowed under this Permit
provided the Permittee complies with the provisions of WAC 173-201A-410.
C. Application Requirements
The Permittee must comply with the FIFRA label when using pesticides. Permit
requirements do not reduce the requirements on the FIFRA label. The Permittee must
ensure that:
1. A licensed pesticide applicator, with the appropriate Washington State Department
of Agriculture (WSDA) license and certification, has direct supervision
responsibilities for the use of pesticides during application.
2. All applicators (either under the direct supervision of the licensed applicator for
pesticides or under the supervision of the discharger for non-pesticides) have
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current training in the use of the equipment necessary to apply chemicals correctly
and that they use approved application techniques.
3. Appropriately trained personnel calibrate the application equipment for the
chemical used.
4. Phosphorus inactivation products are not labeled as pesticides by FIFRA and
dischargers are not required to be licensed pesticide applicators.
D. Impaired Water Bodies
1.

The Permittee must not cause further permanent impairment of any 303(d)-listed
water body for any listed parameter.

2.

The Permittee must prevent further permanent impairment of water bodies listed
on the 303(d) list for dissolved oxygen as a result of treatment. It may do so by
choosing appropriate chemicals such as a systemic herbicide instead of a contact
herbicide and must implement one or more of the following mitigation measures:
a. Do not treat in the summer or when water temperatures are warm enough to
contribute to low dissolved oxygen concentrations after treatment.
b. Limit the area treated each time that treatment occurs.
c. Remove decaying plants following treatment.
d. Aerate the water following treatments.

3.

The Permittee must prevent further permanent impairment of water bodies listed
on the 303(d) list for phosphorus as a result of treatment. It may do so by choosing
appropriate chemicals to minimize release of phosphorus from non-target plants or
algae and must implement at least one or more of the following mitigation
measures.
a. When treating for a floating plant such as duckweed or for algae blooms
ensure that a healthy population of native emergent, submersed, or floatingleaved plants remain in the water body after treatment.
b. Time treatment so that plant nutrients are not released during summer months.
c. Limit the area treated at any one time.
d. Remove decaying plants following treatment

E. Identified Wetlands
The Permittee may treat only high use areas to provide for safe recreation (e.g., defined
swimming corridors) and boating (e.g., defined navigation channels) in identified
and/or emergent wetlands. The Permittee must limit the treated area to protect native
wetland vegetation.
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F. Additional Requirements for Discharges to Water Bodies Where Sensitive,
Threatened, or Endangered Plants Are Present
Before issuing permit coverage, Ecology will determine whether sensitive, threatened, or
endangered (rare) plants are present in the proposed treatment area. If present, for
aquatic plant control projects, the Permittee must submit a detailed plant survey and
implement mitigation measures according to Special Condition S.9.

S4. THE APPLICATION OF PRODUCTS
A. Prohibited Discharges
Treatment that causes oxygen depletion to the point of stress or lethality to aquatic biota
from plant or algae die-off, the mortality of aquatic vertebrates, or unintended impacts to
water quality or biota are prohibited.
B. Authorized Discharges
1. Beginning on the effective date of this Permit and until Ecology modifies, reissues,
or revokes this Permit; this Permit authorizes the Permittee to discharge the
chemicals listed in the Permit into freshwaters of the state.
2. This Permit does not convey any property rights of any sort, or any exclusive
privileges, nor does it authorize any injury to private property or any invasion of
personal rights.
3. The Permittee may apply the adjuvants listed in Table 2 and the active ingredients
listed in Table 3 that are labeled for aquatic use, phosphorus inactivation products
and approved buffering agents listed in Table 4, shading products, and water
clarification products (including bacterial products) listed in Table 5.
4.

The Permittee must comply with the specific restrictions/limitations listed in
Tables 3-5.
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Table 2: Listed Adjuvants

Adjuvant (Trade Name)/State Registration Number
800 Plus/37686-18005

Agri-Dex™/5905-50094

AgriSolutions Inergy®/1381-13001

Antero-EA/2935-18001

Atmos™/1381-13006

Avor/9349-16011

Bond™/34704-04003

Brandt Magnify/48813-15003

Break-Thru SP 133/56630-15001

Breeze®/1381-13007

Bronc Max™/2935-03005

Bronc® Plus Dry/2935-12005

Bronc Plus Dry-EDT™/2935-03002

Chempro A-10/46059-16001

Choice Trio/34704-15003

Cide-Kick IIM®/99940/12001

Class Act NG™/1381-01004

Competitor™/2935-04001

Cut-Rate™/2935-06001

Cygnet Plus™/105114-50001

Denali-EA™/2935-15006

DestinyHC™/1381-09002

Droplex™/1381-12001

Dyne-Amic™/5905-50071

Fast Break®/1381-50006

Forge/46661-15002

Fraction™/45989-06001

Glacier-EA/2935-16001

Hasten-EA™/2935-15003

Interlock™/1381-05004

Kinetic™/5905-11004

Level 7™/1381-05002

LI-700™/34704-04007

Liberate™/34704-04008

MSO Concentrate/34704-04009

MSO Concentrate with LeciTech/34704-07001

One-Ap XL™/45989-02001

Phase/34704-05007

Pro AMS Plus™/71058-50001

Rainier-EA™/2935-15001

Renegade-EA™/2935-15002

Sphere 7/73127-10008

Spray-Rite™/7001-09003

Spreader 90/34704-05002

Superb HC™/1381-06003

Syl-Tac-EA™/2935-15004

Tactic™/34704-05008

Trail Blazer/91327-15009

Trapline Pro/86806-16003

Tronic™/45989-06003

Turbulence®/1381-13008

Winfield Solutions Inergy®/138113002

Yardage™/52467-13001
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C. Experimental Use
1. The Permittee may apply chemicals not listed in this Permit on a limited basis in the
context of a research and development effort under the jurisdiction of the
Environmental Protection Agency (EPA) through the issuance of a federal
experimental use permit (40 CFR 172) and the WSDA through the issuance of a
state experimental use permit (EUP).
a. Project proponents must obtain coverage under this General Permit for any inwater projects conducted under a federal EUP (projects over one acre or more
in size), unless the project is conducted at a site excluded from coverage under
this Permit.
b. Ecology does not require coverage under this General Permit for research and
development projects of one acre or less in size where the project proponent
operates under a state EUP (issued by WSDA).
2. The Permittee may apply phosphorus inactivation products not listed in this Permit
on a limited basis in the context of a research and development effort provided the
Permittee develops an experimental phosphorus inactivation plan. The plan must be
reviewed and approved by Ecology prior to treatment. Monitoring conducted as part
of an experimental phosphorus inactivation application must conform to the
requirements for sampling and analysis in Special Condition S6. The experimental
phosphorus inactivation plan must include the following elements:
a. A public announcement of the project proposal must be made through
newspaper notice, public meeting or through mailings to affected and
interested parties. The public notice must be followed by a 30 day public
comment period with all comments being submitted to Ecology.
b. A problem statement that clearly identifies the need for the use of an
experimental phosphorus inactivation product and identifies potential effects
on aquatic organisms.
c. A description of the project objectives and expected results.
d. A schedule for treatment, monitoring and reporting.
e. Proposal for the application of experimental phosphorus inactivation
product(s).
f. Pre-treatment monitoring and water quality testing. Description of how the
experimental phosphorus inactivation product(s) will be applied, including
amount of chemical proposed for use and calculations used.
g. Monitoring of water quality parameters before, during and after the
application of the experimental phosphorus inactivation product.
h. Reporting
i.

Pounds of product used
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ii.
iii.
iv.
v.

Acreage treated
phosphorus reduction
Description of whether the objectives were achieved.
Monitoring results, including any observed or measured, impacts or
stress to aquatic organisms or wildlife.

D. General Application Restrictions
1. Treatments are prohibited with pesticides that have water use restrictions on the
FIFRA label that restrict public water use during the opening week of fishing
season or during tribal fisheries, WDFW Free Fishing Weekend, Memorial Day
weekend, Independence Day weekend, and Labor Day weekend.
2. Permittees must minimize treatments that restrict public water use during weekends.
3. When there are potable water restrictions on the label and the treatment is within the
setback distance listed on the product label, the Permittee must not apply any
chemical until it has notified people who withdraw potable water from the water
body. If requested by the affected water user(s), the Permittee must provide an
alternative potable water supply until the intake water tests at or below the
concentration specified for that pesticide in the product label for potable water. If
requested by an affected water user, the Permittee must provide at least two weeks
advance notice of pending treatments.
4. People withdrawing water under a legal water right or claim for irrigation or
livestock watering purposes may request an alternate water supply during the
treatment if the label has restrictions for those uses and the treatment is inside the
setback distance listed on the product label. The Permittee must provide an
alternative water supply until the intake water tests at or below the irrigation
restriction concentration or livestock drinking water concentration on the label or
until the time interval specified on the label has elapsed. If requested by an affected
water user, the Permittee must provide at least two weeks advance notice of pending
treatments.
5. The Permittee must not conduct treatments that adversely affect salmon or steelhead
in hatcheries when applying treatments to areas upstream of a hatchery water
intake. Ecology will coordinate with the Permittee, the Washington State
Department of Fish and Wildlife (WDFW), and affected tribes to ensure treatments
proposed upstream of a hatchery intake do not adversely affect hatchery fish or
hatchery operations.
6. The Permittee must ensure that there is adequate contact time between the targeted
vegetation and the selected herbicide when treating in reservoirs or in flowing water
to avoid non-target downstream impacts.
7. The Permittee must comply with WDFW timing windows referenced in Tables 3
and 4 to protect salmon, steelhead, and bull trout populations and WDFW priority
habitats and species. WDFW may periodically update this table as new information
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becomes available or on request from Ecology. The timing table is available at:
https://ecology.wa.gov/Asset-Collections/Doc-Assets/Water-quality/Water-QualityPermits/Aquatic-Pesticides-Permits/WDFW-timing-table.
a. Permittees conducting treatments subject to existing timing windows due to
the presence of listed sensitive, threatened or endangered species, identified in
Tables 3 and 4 as requiring consultation, must follow the guidance provided
by WDFW during consultation.
i. For treatments where WDFW does not provide additional guidance the
Permittee must follow the timing windows.
b. Timing windows do not apply to nonnative fish such as bass. At their
discretion, Permittees may choose to comply with the bass timing windows
noted in the WDFW timing table.
c. Timing windows do not apply to treatments conducted for emergent and
shoreline plants.
d. Timing windows do not apply to treatments conducted for roadside, ditch
bank and flood control structure plant control (S1.A.2.e).
e. Permittees may consult with Ecology and WDFW to develop alternate timing
windows if necessary so long as the new treatment windows do not adversely
impact priority species and habitats.
Requests for the development of an alternate timing window must be
submitted to aquaticpesticideperm@ecy.wa.gov. When Ecology receives the
request, staff will consult the WDFW for their determination on the
appropriate work window for the waterbody where the alternate timing
window was requested.
i. Where Permittees are directed to consult with WDFW in the timing
window table, they must provide Ecology with a consultation letter from
WDFW indicating the approved timing window for the treatment.
f. The Permittee must follow the specific restrictions and advisories identified
in Tables 3, 4 and 5. Swimming restrictions/advisories apply to primary
contact activities such as swimming, wading, and water skiing. Drinking
water restrictions apply to residents drinking lake water as their sole source
of potable water or where they hold a water right for potable water.
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Table 3: Specific Restrictions on the Application of Herbicides and Algaecides for Control Projects

Active Ingredient1 1

Subject to Timing

Restrictions/
Advisories

Treatment Limitations

Other Specific Restrictions

2, 4 – D (amine)

Yes for salmon,
steelhead, bull trout
– check timing table
for other priority
species

Swimming advisory
during treatment, and
for 24-hours posttreatment (in the
treated area)

Control projects only: Do not apply within
400 feet of an outlet stream if there is an
outflow.

Consult FIFRA product label for
water use restrictions

2, 4 – D (ester)

See other specific
restrictions – Yes for
salmon, steelhead,
bull trout – check
timing table for other
priority species

Swimming restriction
during treatment, and
for 24-hours posttreatment (in the
treated area)

None

Do not use in salmon-bearing
waters.

Aminopyralid

No for fish - check
timing table for other
priority species.

48-hour re-entry
restriction posttreatment (in the
treated area)

Do not apply:
 To emergent or shoreline vegetation
along undeveloped areas of surface
waterbodies.
 In habitats where native vegetation
restoration is desired (e.g., mitigation
sites, riparian areas, and natural
corridors).

If soil or dead plants in treated
areas are being removed,
consult the product label to
determine appropriate soil and
plant disposal methods.

Bispyribac-sodium

No for fish - check
timing table for other
priority species.

None

None.

None

Carfentrazone-ethyl

Yes for salmon,
steelhead, bull trout –
check timing table for
other priority species

None

None

None

1

The full chemical name for each active ingredient is included in Appendix A – Definitions.
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Active Ingredient1 1

Subject to Timing

Restrictions/
Advisories

Diquat

Yes for salmon,
steelhead, bull trout –
check timing table for
other priority species

Swimming advisory
during treatment, and
for 24-hours posttreatment (in the
treated area)

Endothall
(dipotassium salt)

Yes for salmon,
steelhead, bull trout –
check timing table for
other priority species

Swimming advisory
during treatment, and
for 24-hours posttreatment (in the
treated area)

Endothall
(mono salt)

Yes for salmon,
steelhead, bull trout –
check timing table for
other priority species

Swimming advisory
during and for 24hours after treatment
(in the entire water
body)

Florpyrauxifenbenzyl

No for fish - check
timing table for other
priority species.

None

None

None

Flumioxazin

Yes for salmon,
steelhead, bull trout –
check timing table for
other priority species

None

None

None

None

None

Treatment Limitations



Do not pour Diquat directly from the
container into the water body.
Do not apply to emergent shoreline
vegetation (e.g., cattails, bulrush)

Consult FIFRA product label for
water use restrictions.

Do not apply within 400 ft of an outlet
stream if there is an outflow.

Consult FIFRA product label for
water use restrictions.







Use for control of filamentous algae,
cyanobacteria, or harmful algae only.
See S1.A.2(b)
Limit concentrations to 0.2-mg/L of
active ingredient

Fluridone

No for fish - check
timing table for other
priority species.

None

Unless operating under a Fluridone
Vegetation Management Plan (Appendix C),
Ecology further limits fluridone application to
no more than 50 percent of the littoral zone
in lakes up to 50 acres and no more than 40
percent of the littoral zone in lakes from 50 500 acres.

Glyphosate

No for fish - check
timing table for other
priority species.

None

None
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Active Ingredient1 1

Subject to Timing

Restrictions/
Advisories

Treatment Limitations

Other Specific Restrictions

Imazapyr

No for fish - check
timing table for other
priority species.

None

None

None

Imazamox

No for fish - check
timing table for other
priority species.

None

None

None

Penoxsulam

No for fish - check
timing table for other
priority species.

None

None

None

Peroxyacetic/Peracetic Acid plus
Hydrogen Peroxide

No for fish - check
timing table for other
priority species.

None

Do not treat plants growing on the shore.

None

Sodium carbonate
peroxyhydrate

No for fish - check
timing table for other
priority species.

None

Do not treat plants growing on the shore.

None

Topramezone

No for fish - check
timing table for other
priority species.

None

None

None

Triclopyr TEA

No for fish - check
timing table for other
priority species.

Swimming advisory
during treatment, and
for 12-hours posttreatment (in the
treated area)

Aerial applications are not allowed.

Consult FIFRA product label for
water use restrictions.

Table 4: Specific Restrictions on Application of Products for Inactivation of Phosphorus
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Phosphorus
Inactivation
Products

Subject to Timing

Restrictions/
Advisories

Treatment Limitations




Alum
(Aluminum
sulfate and
Sodium
Aluminate)



No for fish - check
timing table for other
priority species.
Timing should
address aquatic plant
biomass that may
interfere with
inactivation of
sediment phosphorus
(requiring early spring
or fall treatment).



None












Calcium
Products
(Calcium
Hydroxide/Oxid
e and Calcium
Carbonate)

No for fish - check timing
table for other priority
species.

LanthanumModified
Bentonite
Clay

No for fish - check timing
table for other priority
species.

None

The pH must remain between 6.0 and 9.0.


None

No for fish - check timing
table for other priority
species.


None

A jar test must be completed prior to whole
lake treatments only if a buffer other than
sodium aluminate is used or a ratio of liquid
alum to liquid sodium aluminate differs from
2:1 by volume.
An on-site storage facility is required for any
treatment requiring 9,000 gallons of alum or
more, or the project proponent must have a
plan to store any unused alum or buffering
products.
Follow the monitoring requirements in S6.B.
A jar test must be completed prior to
treatment to identify proper dosing levels.
This jar test needs to be conducted at least
over a 24-hour period to ensure that the pH
response is at equilibrium with water
chemistry.
Follow the monitoring requirements in S6.B.

In waterbodies with low alkalinity (< 20 mg/L), a
jar test must be completed prior to treatment to
identify proper dosing levels.




Powdered
Iron

Application must cease when wind
speed is greater than 15 miles per
hour
Powdered alum must be mixed with
water to form a slurry before applying
to the water surface.
The pH of lake water during treatment
must remain between 6.0 and 8.5
based on lake average.
Only aluminum compounds suitable
for water treatment may be used.
Buffering materials must be available
for use.

Other Specific Restrictions

Powdered iron must be applied to the
water surface as a slurry.
Do not apply where anoxic conditions
(zero percent dissolved oxygen) may
occur, including anoxic conditions
created by applications of herbicide
and algaecide.

A jar test must be completed prior to treatment
to identify proper dosing levels.

Note: The products listed above are not registered as pesticides through FIFRA. A licensed applicator is not needed for the application of any of these products to
waters of the United States.
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Table 5: Restrictions on Applications of Shading Products and Biological Water Clarifiers
Product

Restrictions

Shading products

Do not apply directly to rivers or streams or any lake that discharges to other surface waters
of the state.

Biological Water Clarifiers

Use only in water bodies with no discharge to other surface waters of the state during and for
two weeks after treatment.

Note: These restrictions are in addition to the federal FIFRA label requirements (when applicable).
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S5. NOTIFICATION, INSPECTION, AND POSTING REQUIREMENTS
A. Ecology Notification Requirements
1.

Pre- and post-treatment notification
The Permittee must email pre-and post-treatment information to Ecology, at
apampreposttreat@ecy.wa.gov, each week that treatment occurs using the form in
Appendix B. Ecology must receive the form no later than 8:00 am on each
Monday. For unforeseen events, the Permittee may occasionally provide Ecology
with less notice so long as pre-treatment notification occurs at least two days prior
to the treatment.

2.

Adverse incidents or spills
The Permittee must immediately call the appropriate Ecology regional contact and
Ecology headquarters or 1-800-645-7911 when they are made aware of any of the
following conditions occurring during or after a treatment:
a.

Any person(s) exhibiting or indicating any toxic and/or allergic response as a
result of the treatment.

b.

Any fish or fauna exhibiting stress or dying inside or outside of the treatment
area.

c.

Any spill of chemicals covered under this Permit that occurs into the water or
onto land with a potential for entry into waters of the state.

B. Ecology Inspection Coordination Requirements
1.

At Ecology’s request, each Permittee must coordinate and schedule inspections
with Ecology staff. The location and starting time for the scheduled inspection
must be on record in writing at Ecology.

2.

For scheduled inspections, the Permittee must not apply chemicals until Ecology
staff is present, unless they do not arrive within 30 minutes of the scheduled start
time.

C. Residential and Business Notification
1. Using the template on the permit webpage, the Permittee must provide Residential
and Business Notice (notice) to all waterfront residences and businesses within onequarter mile in each direction along the water body shoreline or across the water
from proposed treatment areas.
2. The Permittee may provide the notice by mail, newsletter, or handbills delivered
directly to the residences or businesses.
3. This Permit does not authorize trespass or damage to property as a result of
providing business and residential notices.
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4. Businesses and residents must receive the notice at least 10 days in advance and at
most 42 days before the first treatment of each year. If the notice explains the
application schedule for the entire treatment season and there is no deviation from
that schedule (with an exception for cyanobacteria treatment), Ecology requires no
further notice for the rest of the treatment season. On water bodies with a history of
cyanobacterial blooms, the Permittee may explain in the notice that algae treatment
may occasionally occur outside of the scheduled time periods without prior notice
depending on bloom conditions. The Permittee must provide additional notification
to any resident or business that specifically requests further notification of treatment
dates.
5. Business and residential notices for permit coverages in Water Resource Inventory
Areas 7 (Snohomish), 8 (Cedar/Sammamish), and 9 (Duwamish/Green)
(https://ecology.wa.gov/Water-Shorelines/Water-supply/Wateravailability/Watershed-look-up) must be sent to Nancy.Rapin@muckleshoot.nsn.us
and Karen.Walter@muckleshoot.nsn.us. In the event that the email contacts become
out-of-date Ecology will provide updated contact information.
6. The Permittee must email to Ecology, at apampreposttreat@ecy.wa.gov, a copy of
the notice, the date of distribution, and a list of addresses that the notice was
delivered to, no later than one business day following public distribution (also see
General Condition G1). The Permittee must email a copy of the notice, including
the date of distribution, to the Department of Natural Resources (DNR) at
Todd.Brownlee@dnr.wa.gov no later than one business day following public
distribution. The Permittee need not notify DNR for treatments occurring on
privately-owned lakes with no public access.
7. Ecology does not require business and residential notice for applications made to
limited access highways, fenced wetland mitigation sites, or other facilities where
no reasonable public access exists and there are no potable water intakes. When
applications are made to waters with no reasonable public access and no potable
water intakes, Permittees must provide Ecology with a copy of the treatment notice
as required in Special Condition S5.C.6.
D. Shoreline Recreational Facilities Notification Requirements
1.

Permittees must notify the facility manager when a pesticide application will
occur in or within 400 feet of a facility’s swimming area or recreational area.

2.

Notification must occur at least 10-42 days prior treatment.

3.

Facility notification must include the name of the product being applied, the time
period during which treatment will occur, any drinking, swimming or recreational
advisories or restrictions, and Permittee contact information.

4.

Notification to the shoreline recreational facility manager is not required when
notification to the shoreline recreational facility manager was provided through the
business and residential notice (S5.C).
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E. Shoreline Posting Requirements
1.

General Requirements for Posting Shorelines
The Permittee must:
a.

Use templates provided on the permit webpage.

b.

Post signs no more than 48 hours prior to treatment.

c.

Post signs so that they are secure from the normal effects of weather and water
currents.

d.

Make best efforts to ensure that the signs remain in place and are legible until
the end of the period of water use restrictions.

e.

Remove all old signs at the end of the period of water use restriction.

If applying more than one chemical in an area, the Permittee may list all chemicals
on the sign, but must use the template and restrictions for the chemical with the
most stringent water use restrictions.
If the majority of the affected community speaks a language other than English,
the Permittee may use online translation websites to make signs for these
communities.
For continuous injection treatments for phosphorus inactivation projects, the
Permittee does not need to post the lake.
Ecology does not require shoreline posting in areas where public access is limited
to boat only access and there are no private residents.
2.

3.

Posting Privately or Publicly-Owned Shoreline Areas (excluding public access
areas) with 8 ½ by 11 Inch Signs
a.

The Permittee must post signs at each waterfront private residence or business
property that is within 400 feet of a treated area.

b.

The Permittee must post the signs to face both the water and the shore and site
them where they are most visible to residents (within approximately ten feet
of the shoreline). The Permittee must post one sign for approximately every
100 feet of shoreline.

c.

If the shoreline is only accessible by entering through a gate, the Permittee
may post a sign at each gate that allows access to, or is within 400 feet of a
treated area. The Permittee does not need to post additional signs.

Posting Shoreline Public Access Areas with Two Foot by Three Foot Signs
a.

The Permittee must post signs at all public access areas on the water body that
are within 400 feet of a treated area and at all public boat launches on the
water body within one quarter mile of a treated area.

b.

The Permittee must site the signs so that they are clearly visible to people
using the public access area, spacing the signs approximately every 100 feet
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of shoreline and within approximately 25 feet of the shoreline. Signs must
face both the water and the shore. At public boat launches, signs need only
face the shore.
c.

If a public shoreline is only accessible by entering through a gate, the
Permittee may post a sign at each gate that allows access to, or is within 400
feet of a treated area. The Permittee does not need to post additional signs.

d.

Signs must be a minimum size of two feet by three feet and constructed of
durable weather-resistant material. The Permittee must attach an 8 ½ by 11
inch weather resistant map detailing the treatment areas for each chemical
used. The map must identify the location(s) of the treatment site(s), identify
addresses or parcels that represent the start and end points of the treatment
area or provide gps coordinates that represents the corners of the treatment
area polygon or identify a whole waterbody treatment and mark the reader’s
location. If the Permittee applies more than one chemical, it must mark each
treated area and appropriate chemical on the map.
Signs must:

4.

5.

i.

Include the word “CAUTION” in bold black type at least two inches high.

ii.

Use a font at least ½ inch high for all other words.

Posting Public Pathways Along a Treated Water Body
a.

The Permittee must post two foot by three foot signs at public entrances to
public pathways that allow reasonable direct access to the water body and that
are within 400 feet of a treated area.

b.

The Permittee must post 8 ½ by 11 inch signs at approximately 100 foot
intervals along the pathway along any treated areas and within 400 feet of any
treated areas.

Posting for Roadside/Ditch Bank Aquatic Applications
a.

The Permittee does not need to post signs for roadside applications or
applications to areas with no reasonable public access.

b.

For those sites with public access areas, the Permittee must:
i. Post signs no more than 48 hours before an application.
ii. Place signs at any boat launch within 1/4 mile of any treated area. Signs
must be within 25 feet of the shoreline, facing both the water and shore.

c. The Permittee is responsible for the removal of all signs at the end of each
treatment season, but may use biodegradable sign material so that removal is
not necessary.
6. This Permit does not authorize trespass or damage to property from posting of
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shoreline signs or notices.

S6. MONITORING REQUIREMENTS
Sampling and analytical methods used to meet the monitoring requirements specified in this
Permit must conform to the latest revision of the Guidelines Establishing Test Procedures
for the Analysis of Pollutants contained in 40 CFR Part 136 (or as applicable in 40 CFR
subchapters N [Parts 400–471] or O [Parts 501-503]) unless otherwise specified in this
Permit. Ecology may only specify alternative methods for parameters without limits and for
those parameters without an EPA approved test method in 40 CFR Part 136.
All samples must be analyzed by a laboratory registered or accredited under the provisions
of Accreditation of Environmental Laboratories, Chapter 173-50 WAC. The following
parameters need not be accredited or registered:
1. Flow
2. Temperature
3. Settleable solids
4. Conductivity, except that conductivity must be accredited if the laboratory must
otherwise be registered or accredited.
5. pH, except that pH must be accredited if the laboratory must otherwise be registered
or accredited.
6. Turbidity, except that turbidity must be accredited if the laboratory must otherwise be
registered or accredited.
7. Parameters which are used solely for internal process control
Documentation of monitoring activities and results must include (if applicable):
1. The date, exact place, and time of sampling.
2. The date analyses were performed.
3. Who performed the analyses.
4. The analytical techniques/methods used (if any).
5. The results of such analyses.
A. Application of Herbicides and Algaecides
The Permittee must monitor dissolved oxygen levels pre- and post-treatment when
contact herbicides are used in water bodies on the 303(d)-list for dissolved oxygen.
1.

Immediately before treating, the Permittee must monitor surface and bottom
dissolved oxygen concentrations at a sampling location in the center and at the
edge of the proposed treatment area(s). The Permittee must select at least one
representative treatment area to monitor each time the water body is treated.
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2.

The Permittee must monitor post-treatment surface and bottom dissolved oxygen
concentrations no earlier than seven days and no later than 14 days after the
treatment, at the same time of day that the pre-treatment monitoring occurred and
at the same sites and depths.

3.

The Permittee must submit these data to the Ecology permit manager no later than
30 days after the post-treatment monitoring date.

B. Application of Phosphorus Inactivation Product
1.

Aluminum sulfate or sodium aluminate (alum).
a.

b.

2.

The monitoring requirement for whole or partial lake treatments is:
i.

One surface water pH measurement in the morning prior to any alum
addition and one surface water pH measurement one hour after alum
addition has stopped for that day.

ii.

The Permittee must monitor pH for the duration of the treatment and for
24 hours following treatment completion. The monitoring location must
be representative of water body-wide conditions. If the pH decreases to
less than 6.2, the Permittee must stop the treatment, analyze for
alkalinity, and take immediate steps to increase the pH.

For continuous injection treatments, the Permittee must measure pH at a
minimum once every two weeks during the first month of continuous injection
and thereafter once a month for the duration of the injection process. The
Permittee must ensure that pH measurements represent water body-wide
conditions, unless the injection system is in an isolated area in relation to the
main water body (e.g., in a bay with a narrow channel to the main water
body). For isolated areas of water bodies, the Permittee must measure pH at
the end of the bay and in the main water body.

Calcium hydroxide/oxide or calcium carbonate treatment
a.

The Permittee must measure pH once on the day before treatment, once in the
morning prior to treatment and once in the afternoon after treatment has
stopped for the day, for the duration of the treatment and for 24 hours
following treatment. If the pH is above 9.0 due to the effects of the treatment
(rather than through photosynthesis), the Permittee must stop treatment.

b.

For continuous injection systems, the Permittee must measure pH at a
minimum once every two weeks during the first month of continuous injection
and thereafter once a month for the duration of the injection process. The
Permittee must ensure that pH measurements represent water body-wide
conditions, unless the injection system is in an isolated area in relation to the
main water body (e.g., in a bay with a narrow channel to the main water
body). For isolated areas of water bodies, the Permittee must measure pH at
the end of the bay and in the main water body.
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S7. REPORTING AND RECORDKEEPING REQUIREMENTS
Ecology is making changes to its online permit application and annual reporting system and,
when complete, may modify this Permit to account for the changes.
The Permittee must submit pesticide/product application information in accordance with the
following conditions.
A. Annual Treatment/Monitoring Reports
1.

By December 31 of each year, the Permittee must submit its Annual Treatment and
Monitoring Report electronically through Ecology’s online data management
system (SecureAccess Washington at https://secureaccess.wa.gov). A signed and
dated copy of the report must be mailed to:
Department of Ecology
Water Quality Program
Attn: Aquatic Pesticide Permit Manager
P.O. Box 47600
Olympia, WA 98504-7600

2.

The Permittee must submit an annual treatment/monitoring report regardless of
whether a treatment or monitoring occurred. The report must include: Water body
name, chemicals used, amount of active ingredient applied in pounds, acreage
treated, monitoring results, and the plant species targeted.

3.

The Permittee must submit any dissolved oxygen monitoring data to the Aquatic
Pesticide Permit Manager and the appropriate regional contact, no later than 30
days after the post-treatment monitoring date.

B. Records Retention
1.

The Permittee must retain records of all permitting and monitoring information for
a minimum of five (5) years. Such information must include copies of all reports
required by this Permit, plant surveys, and records of all data used to complete the
application for this Permit.

2.

The Permittee must keep records longer in the event of any unresolved litigation
regarding the discharge of pollutants by the Permittee or when requested by Ecology.

3.

The Permittee must make the records, reports, surveys, plans, public notices
(including a list of locations or addresses to which they were delivered), and other
information required by this Permit available to Ecology upon request.

C. Recording of Results
For each measurement or sample taken, the Permittee must follow the recording
provisions outlined in WAC 173-226-090 (2).
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D. Noncompliance Notification
Compliance with the requirements of this special condition does not relieve the
Permittee from responsibility to maintain continuous compliance with the terms and
conditions of this Permit or the resulting liability for failing to comply.
In the event the Permittee is unable to or does not comply with any part of this Permit,
which may threaten human health or the environment, the Permittee must:
1. Immediately take action to minimize potential pollution or otherwise stop the
noncompliance and correct the problem.
2. Immediately notify the appropriate Ecology regional office and the aquatic
pesticides permit manager of the failure to comply via the regional spills telephone
hotline and the aquatic pesticides permit manager’s phone number below.

Central (CRO) -----------------------------------------------

509-575-2490

Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan, and Yakima counties
Eastern (ERO) -----------------------------------------------

509-329-3400

Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant, Lincoln, Pend
Oreille, Spokane, Stevens, Walla Walla, and Whitman counties
Northwest (NWRO) ----------------------------------------

425-649-7000

Island, King, Kitsap, San Juan, Skagit, Snohomish, and Whatcom counties
Southwest (SWRO) -----------------------------------------

360-407-6300

Clallam, Clark, Cowlitz, Grays Harbor, Jefferson, Mason, Lewis, Pacific,
Pierce, Skamania, Thurston, and Wahkiakum counties
Aquatic Pesticide Permit Manager ----------------------

(360) 407-6600

3. The Permittee must provide a written report to Ecology within five (5) days of the
time that the Permittee becomes aware of any permit non-compliance unless
Ecology requests and earlier submission. The report must contain a description of
the noncompliance and its cause, the exact date(s), time(s), place(s), and duration(s)
of the noncompliance, whether the noncompliance has been corrected and, if not,
when the noncompliance will be corrected, and the steps taken or planned to reduce,
eliminate, and prevent recurrence of the noncompliance.
Upon request of the permittee, Ecology may waive or extend the requirement for a
written report on a case-by-case basis, if the immediate notification (S7.D.2) is
received by Ecology within 24 hours.
4. The Permittee must submit noncompliance notifications to:
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Washington State Department of Ecology
Water Quality Program
Attn: Aquatic Pesticide Permit Manager
PO Box 47696
Olympia, WA 98504-7696

S8. SPILL PREVENTION AND CONTROL
A. Spill Prevention
The Permittee must:
1.

Handle, store, and use all oil, fuel, chemicals, or products authorized under this
Permit in a manner that prevents spills.

2.

Ensure that it maintains all mobile equipment to prevent leaks or spills of
petroleum products.

3.

Have absorbent materials available for cleanup or the spill containment materials
recommended in the Material Safety Data Sheet for that product, including
appropriate cleanup materials for a spill of the products being applied.

B. Spill Notification Requirements
The Permittee must immediately report spills to Ecology by calling 1-800-645-7911. See
https://ecology.wa.gov/About-us/Get-involved/Report-an-environmental-issue/Report-aspill for more environmental reporting information.
C. Spill Cleanup Requirements
1.

In the event of a spill, the Permittee must begin immediate containment and
cleanup using appropriate materials. Cleanup takes precedent over normal work.

2.

Cleanup includes proper disposal of any spilled materials and used cleanup
materials.

S9. MITIGATION FOR PROTECTION OF SENSITIVE, THREATENED, OR
ENDANGERED PLANTS
A. Survey Requirements
If Ecology notifies the Permittee that a rare plant species (rare plant) is reported to be
present in a proposed treatment area, the Permittee must conduct a detailed plant survey
(unless Ecology waives this requirement).
1.

The survey must be performed by a botanist. The person conducting the survey
must not have a financial or personal interest in the treatment.
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2.

The botanist must survey when plants are present and can be positively identified,
but no earlier than three months before treatment. Ecology may waive the three
month requirement if the plant cannot be positively identified during that time
frame.

3.

The survey must cover 100% of the waterbody habitat that is identified as suitable
for the rare plant of concern.

4.

The Permittee must survey each year before treatment for rare submersed, floating,
or floating-leaved plants and once every five years for rare emergent shoreline
plants.

5.

The Permittee must submit the survey data to Ecology no later than thirty days
before treatment. Permittees must submit a map of the location of the rare plant(s)
if the survey identifies rare plants. Ecology may modify or suspend the annual
survey requirement if it determines that the treatment(s) have had no adverse effect
on the rare plant population.

B. Mitigation
1.

When a rare plant is not found, as a result of the plant survey, in the treatment area;
the permittee must use the lowest effective concentration of herbicide for the target
plant and use a selective herbicide (if applicable) or an herbicide demonstrated to
have little effect on the rare plant.

2.

When a rare plant is found in the treatment area, the Permittee must apply
prescribed buffers (where required) and select one or more mitigation choices
listed below to minimize treatment impacts to the rare plant. Monitoring the
vitality of rare plant populations after treatment may be required by Ecology.
The Permittee must not allow treatment to affect the viability of the rare plant
population.

3.

Mitigation measures for:
a.

Submersed, floating, or floating-leaved plants: If the rare plant is submersed,
floating, or floating-leaved and the herbicide application is intended to control
submersed species, the Permittee must maintain a no-treatment buffer around the
rare plants. The Permittee must maintain a 100-foot buffer when using contact
herbicides and must consult with Ecology when using systemic herbicides to
determine appropriate buffer distances. If the Permittee has difficulty
maintaining a buffer from the majority of the rare plant population, it must
consult with Ecology for other options (e.g., physically relocating the plants).
In addition to the buffer, the Permittee must choose one or more mitigation
measures below:
i. Use a selective herbicide (if applicable) or an herbicide demonstrated to
have little effect on the rare plant.
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ii. Use the lowest effective concentration of herbicide for the target plant if
the Permittee can demonstrate that the rare plant is tolerant to the
herbicide at that concentration.
iii. Use barriers or containment structures (e.g. silt curtains) to protect the rare
plant.
iv. For floating rare plants, temporarily relocate the plants to an untreated
area.
v. Time the treatment during the growing season to prevent impacts to the
rare plant.
b.

Emergent plants: If the rare plant is emergent or floating-leaved and the
targeted plants are being treated above the water (i.e., target plants are
emergent), the Permittee must maintain a no treatment buffer of 10 feet from
the rare plant and choose one or more of the following mitigation measures:
i. Use a selective herbicide (if applicable) or an herbicide demonstrated to
have little effect on the rare plant.
ii. Select an application technique designed to cause less non-target damage
(e.g., low-drift nozzle heads, wiper applications, sponge bars, temporarily
covering the rare species, etc.).
iii. Time the treatment during the growing season to prevent impacts to the
rare plant.

S10. APPENDICES
The attached appendices are incorporated by reference into this Permit.
APPENDIX A - Definitions
APPENDIX B - Ecology Notification Template
APPENDIX C - Fluridone Vegetation Management Plan
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GENERAL CONDITIONS
G1. SIGNATORY REQUIREMENTS
All applications, reports, or information submitted to Ecology must be signed and certified.
A. In the case of corporations, by a responsible corporate officer. For the purpose of this
section, a responsible corporate officer means:
1. A president, secretary, treasurer, or vice-president of the corporation in charge of a
principal business function, or any other person who performs similar policy- or
decision making functions for the corporation, or
2. The manager of one or more manufacturing, production, or operating facilities,
provided, the manager is authorized to make management decisions which govern the
operation of the regulated facility including having the explicit or implicit duty of
making major capital investment recommendations, and initiating and directing other
comprehensive measures to assure long term environmental compliance with
environmental laws and regulations; the manager can ensure that the necessary
systems are established or actions taken to gather complete and accurate information
for permit application requirements; and where authority to sign documents has been
assigned or delegated to the manager in accordance with corporate procedures.
B. In the case of a partnership, by a general partner.
C. In the case of sole proprietorship, by the proprietor.
D. In the case of a municipal, state, or other public facility, by either a principal executive
officer or ranking elected official.
E. All reports required by this Permit and other information requested by Ecology must be
signed by a person described above or by a duly authorized representative of that person.
A person is a duly authorized representative only if:
1. The authorization is made in writing by the person described above and is submitted
to Ecology at the time of authorization, and
2. The authorization specifies either a named individual or any individual occupying a
named position.
F. Changes to authorization. If an authorization under paragraph E above is no longer
accurate because a different individual or position has responsibility for the overall
operation of the facility, a new authorization must be submitted to Ecology prior to or
together with any reports, information, or applications to be signed by an authorized
representative.
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G. Any person signing a document under this section must make the following certification:
“I certify under penalty of law, that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering
information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”
G2. RIGHT OF ENTRY AND INSPECTION
Representatives of Ecology must have the right to enter at all reasonable times in or upon
any property, public or private, for the purpose of inspecting and investigating conditions
relating to the pollution or the possible pollution of any waters of the state.
Reasonable times include normal business hours; hours during which production, treatment,
or discharge occurs; or times when Ecology suspects a violation requiring immediate
inspection.
Representatives of Ecology must be allowed to have access to, and copy at reasonable cost,
any records required to be kept under terms and conditions of the Permit; to inspect any
monitoring equipment or method required in the Permit; and to sample any discharge, waste
treatment processes, or internal waste streams.
G3. PERMIT ACTIONS
This Permit may be modified, revoked and reissued, or terminated either at the request of
any interested person (including the Permittee) or upon Ecology’s initiative. However, the
Permit may only be modified, revoked and reissued, or terminated for the reasons specified
in 40 CFR 122.62, 122.64 or WAC 173-220-150 according to the procedures of 40 CFR
124.5.
A. The following are causes for terminating permit coverage during its term, or for
denying a permit renewal application:
1. Violation of any permit term or condition.
2. Obtaining a Permit by misrepresentation or failure to disclose all relevant facts.
3. A material change in quantity or type of waste disposal.
4. A determination that the permitted activity endangers human health or the
environment or contributes to water quality standards violations and can only be
regulated to acceptable levels by permit modification or termination [40 CFR part
122.64(3)].
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5. A change in any condition that requires either a temporary or permanent reduction
or elimination of any discharge or sludge use or disposal practice controlled by the
Permit [40 CFR part 122.64(4)].
6. Nonpayment of fees assessed pursuant to RCW 90.48.465.
7. Failure or refusal of the Permittee to allow entry as required in RCW 90.48.090.
B. The following are causes for modification but not revocation and reissuance except
when the Permittee requests or agrees:
1. A material change in the condition of the waters of the state.
2. New information not available at the time of permit issuance that would have
justified the application of different permit conditions.
3. Material and substantial alterations or additions to the permitted facility or activities
which occurred after this permit issuance.
4. Promulgation of new or amended standards or regulations having a direct bearing
upon permit conditions, or requiring permit revision.
5. The Permittee has requested a modification based on other rationale meeting the
criteria of 40 CFR Part 122.62.
6. Ecology has determined that good cause exists for modification of a compliance
schedule, and the modification will not violate statutory deadlines.
7. Incorporation of an approved local pre-treatment program into a municipality’s
permit.
C. The following are causes for modification or alternatively revocation and reissuance:
1. Cause exists for termination for reasons listed in A1 through A7, of this section, and
Ecology determines that modification or revocation and reissuance is appropriate.
2. Ecology has received notification of a proposed transfer of the Permit. A Permit
may also be modified to reflect a transfer after the effective date of an automatic
transfer but will not be revoked and reissued after the effective date of the transfer
except upon the request of the new Permittee.
G4. REPORTING PLANNED CHANGES, CAUSE FOR MODIFICATION
The Permittee must, as soon as possible, but no later than sixty (60) days prior to the
proposed changes, give notice to Ecology of planned physical alterations or additions to the
permitted facility, production increases, or process modification which will result in:
A. The permitted facility being determined to be a new source pursuant to 40 CFR
122.29(b).
B. A significant change in the nature or an increase in quantity of pollutants discharged.
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C. A significant change in the Permittee’s sludge use or disposal practices.
Following such notice, and the submittal of a new application or supplement to the existing
application, along with required engineering plans and reports, this Permit may be modified,
or revoked and reissued pursuant to 40 CFR 122.62(a) to specify and limit any pollutants
not previously limited. Until such modification is effective, any new or increased discharge
in excess of permit limits or not specifically authorized by this Permit constitutes a
violation.
G5. PLAN REVIEW REQUIRED
Prior to constructing or modifying any wastewater control facilities, an engineering report
and detailed plans and specifications must be submitted to Ecology for approval in
accordance with WAC 173-240. Engineering reports, plans, and specifications must be
submitted at least one hundred eighty (180) days prior to the planned start of construction
unless a shorter time is approved by Ecology. Facilities must be constructed and operated in
accordance with the approved plans.
G6. COMPLIANCE WITH OTHER LAWS AND STATUTES
Nothing in this Permit must be construed as excusing the Permittee from compliance with
any applicable federal, state, or local statutes, ordinances, or regulations.
G7. TRANSFER OF THIS PERMIT
In the event of any change in control or ownership of facilities from which the authorized
discharge emanate, the Permittee must notify the succeeding owner or controller of the
existence of this Permit by letter, a copy of which must be forwarded to Ecology. This
Permit is automatically transferred to a new owner or operator if:
A. A written agreement between the old and new owner or operator containing a specific
date for transfer of permit responsibility, coverage, and liability is submitted to Ecology;
B. A copy of the Permit is provided to the new owner and;
C. Ecology does not notify the Permittee of the need to modify the Permit.
Unless this Permit is automatically transferred according to section A, above, this Permit
may be transferred only if it is modified to identify the new Permittee and to incorporate
such other requirements as determined necessary by Ecology.
G8. REDUCED PRODUCTION FOR COMPLIANCE
The Permittee, in order to maintain compliance with its Permit, must control production
and/or all discharges upon reduction, loss, failure, or bypass of the treatment facility until
the facility is restored or an alternative method of treatment is provided. This requirement
applies in the situation where, among other things, the primary source of power of the
treatment facility is reduced, lost, or fails.
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G9. REMOVED SUBSTANCES
Collected screenings, grit, solids, sludge, filter backwash, or other pollutants removed in the
course of treatment or control of wastewaters must not be resuspended or reintroduced to the
final effluent stream for discharge to state waters.
G10. DUTY TO PROVIDE INFORMATION
The Permittee must submit to Ecology, within a reasonable time, all information which
Ecology may request to determine whether cause exists for modifying, revoking and
reissuing, or terminating this Permit or to determine compliance with this Permit. The
Permittee must also submit to Ecology upon request, copies of records required to be kept
by this Permit.
G11. OTHER REQUIREMENTS OF 40 CFR
All other requirements of 40 CFR 122.41 and 122.42 are incorporated in this Permit by
reference.
G12. ADDITIONAL MONITORING
Ecology may establish specific monitoring requirements in addition to those contained in
this Permit by administrative order or permit modification.
G13. PAYMENT OF FEES
The Permittee must submit payment of fees associated with this Permit as assessed by
Ecology. Ecology may revoke this Permit if the permit fees established under
WAC 173-224 are not paid.
G14. PENALTIES FOR VIOLATING PERMIT CONDITIONS
Any person who is found guilty of willfully violating the terms and conditions of this Permit
is deemed guilty of a crime, and upon conviction thereof will be punished by a fine of up to
ten thousand dollars ($10,000) and costs of prosecution, or by imprisonment in the
discretion of the court. Each day upon which a willful violation occurs is a separate and
additional violation. Any person who violates the terms and conditions of a waste discharge
permit incurs, in addition to any other penalty as provided by law, a civil penalty in the
amount of up to ten thousand dollars ($10,000) for every such violation. Each and every
such violation is a separate and distinct offense, and in case of a continuing violation, every
day's continuance is deemed to be a separate and distinct violation.
G15. UPSET
Definition – “Upset” means an exceptional incident in which there is unintentional and
temporary noncompliance with technology-based permit effluent limits because of factors
beyond the reasonable control of the Permittee. An upset does not include noncompliance to
the extent caused by operational error, improperly designed treatment facilities, inadequate
treatment facilities, lack of preventive maintenance, or careless or improper operation. An
upset constitutes an affirmative defense to an action brought for noncompliance with such
technology-based permit effluent limits if the requirements of the following paragraph are
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met. A Permittee who wishes to establish the affirmative defense of upset must demonstrate,
through properly signed, contemporaneous operating logs or other relevant evidence that: 1)
an upset occurred and that the Permittee can identify the cause(s) of the upset; 2) the permitted
facility was being properly operated at the time of the upset; 3) the Permittee submitted notice
of the upset as required in condition S5.A; and 4) the Permittee complied with any remedial
measures required under S9.D of this Permit. In any enforcement proceedings the Permittee
seeking to establish the occurrence of an upset has the burden of proof.
G16. PROPERTY RIGHTS
This Permit does not convey any property rights of any sort, or any exclusive privilege.
G17. DUTY TO COMPLY
The Permittee must comply with all conditions of this Permit. Any permit noncompliance
constitutes a violation of the Clean Water Act and is grounds for enforcement action; for
permit termination, revocation and reissuance, or modification; or denial of a permit renewal
application.
G18. TOXIC POLLUTANTS
The Permittee must comply with effluent standards or prohibitions established under
Section 307(a) of the Clean Water Act for toxic pollutants within the time provided in the
regulations that establish those standards or prohibitions, even if this Permit has not yet been
modified to incorporate the requirement.
G19. PENALTIES FOR TAMPERING
The Clean Water Act provides that any person who falsifies, tampers with, or knowingly
renders inaccurate any monitoring device or method required to be maintained under this
Permit will, upon conviction, be punished by a fine of not more than $10,000 per violation,
or by imprisonment for not more than two years per violation, or by both. If a conviction of
a person is for a violation committed after a first conviction of such person under this
Condition, punishment will be a fine of not more than $20,000 per day of violation, or by
imprisonment of not more than four (4) years, or by both.
G20. COMPLIANCE SCHEDULES
Reports of compliance or noncompliance with, or any progress reports on, interim and final
requirements contained in any compliance schedule of this Permit must be submitted no
later than fourteen (14) days following each schedule date.
G21. REPORTING ANTICIPATED NON-COMPLIANCE
The Permittee shall give advance notice to Ecology by submission of a new application, or
supplement to the existing application, at least 45 days prior to commencement of such
discharges, of any facility expansions, production increases, or other planned changes, such
as process modifications, in the permitted facility or activity which may result in
noncompliance with permit limits or conditions. Any maintenance of facilities, which might
necessitate unavoidable interruption of operation and degradation of effluent quality, shall
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be scheduled during non-critical water quality periods and carried out in a manner approved
by Ecology.
G22. DUTY TO REAPPLY
The Permittee must reapply for coverage under this General Permit at least one hundred and
eighty (180) days prior to the specified expiration date of this General Permit. An expired
General Permit and coverage under the Permit continues in force and effect until Ecology
issues a new General Permit or until Ecology cancels it. Only those Permittees that reapply
for coverage are covered under the continued Permit.
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APPENDIX A – DEFINITIONS
All definitions listed below are for use in the context of this Permit only.
303(d): Section 303(d) of the federal Clean Water Act requires states to develop a list of polluted
water bodies every two years. For each of those water bodies, the law requires states to develop
Total Maximum Daily Loads (TMDLs). A TMDL is the amount of pollutant loading that can
occur in a given water body (river, marine water, wetland, stream, or lake) and still meet water
quality standards.
2,4-D Ester: 2,4-Dichlorophenoxyacetic acid, butoxyethyl ester.
2,4-D Amine: 2,4-Dichlorophenoxyacetic acid, dimethylamine salt.
Adjuvant: An additive, such as a surfactant, that enhances the effectiveness of the primary
chemical (active ingredient).
Algae: Primitive, chiefly aquatic, one-celled, or multicellular plant-like organisms that lack true
stems, roots, and leaves but usually contain chlorophyll.
Algaecide: A chemical compound that kills or reduces the growth of algae or cyanobacteria.
Algae Control: Applying algaecide products to kill or suppress the growth of cyanobacteria,
filamentous algae, or any algal species that have the potential to affect human or environmental
health.
All Known, Available, and Reasonable methods of prevention, control, and Treatment
(AKART): A technology-based approach to limiting pollutants from discharges.
Described in chapters 90.48 and 90.54 RCW and chapters 173-201A, 173-204, 173-216 and 173220 WAC.
Aminopyralid: 4-amino, 3,6-dichloropyridine-2-carobxylic acid.
Applicant: The licensed pesticide applicator or state or local government entity choosing to get
coverage under this Permit. For phosphorus inactivation projects the applicant does not need to
be a licensed applicator but may be a government entity or the person that discharges the
product.
Application Schedule: The proposed treatment date(s) for a specific water body or specific area
within a water body during one treatment season.
Applicator: The person that discharges the chemical to a water body. Applicators are required to
be licensed to apply registered pesticides. Some chemicals such as alum are not registered or
used as pesticides and therefore the applicator does not, by state law, have to be licensed.
Aquatic Nuisance Plants: Any non-noxious aquatic plants that are at a density and location so as
to substantially interfere with or eliminate some beneficial uses of the water body. Typically
these beneficial uses include activities such as boating, swimming, fishing, or waterskiing.
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Aquatic Plant Control: The partial removal of aquatic plants within a water body or along a
shoreline to allow for the protection of beneficial uses of the water body.
Biological Water Clarifiers: Products sold for the purpose of water clarification, removal of
organic materials from sediment, and reduction of nutrients (as claimed by manufacturers).
Bispyribac-Sodium: Sodium, 2,6-bis [(4,6-dimethoxy-pyrimidin-2-yl)oxy] benzoate.
Blooms: A high density or rapid increase in abundance of algae (cyanobacteria).
Botanist: A scientist that specializes in the study and identification of plants, or an individual
with education and experience in the identification of plant species.
Carfentrazone-ethyl: Ethyl a,2-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-1H1,2,4-triazol-1-yl]-4-fluorobenzenepropanoate.
Constructed Water Body: A man-made water body created in an area that was not part of a
previously existing watercourse, such as a pond, stream, wetland, etc.
Contact Herbicide: An herbicide that typically affects only the part of the plant that the herbicide
is applied to. Contact herbicides often act as chemical mowers, leaving roots available for regrowth. Contact herbicides are fast-acting, but tend to result in temporary removal of the targeted
plants.
Control: The partial removal of native plants, non-native non-noxious plants, algae, and noxious
or quarantine-list weeds (that are not being eradicated lake-wide) from a water body. The
purpose of control activities is to protect some of the beneficial uses of a water body such as
swimming, boating, water skiing, fishing access, etc. The goal is to maintain some native aquatic
vegetation for habitat while allowing some removal for beneficial use protection.
Cyanobacteria: A group of usually unicellular photosynthetic organisms without a well-defined
nucleus; sometimes called "blue-green algae" although they are not actually algae. Some genera
of cyanobacteria produce potent liver or nerve toxins.
Defined Navigation Channels: Clearly delineated areas that are intended to provide safe access
to different sections of the water body by boat.
Detention or Retention Ponds: Man-made water bodies specifically constructed to manage
stormwater. Detention ponds are generally dry until a significant storm event. Retention (wet)
ponds are designed to have a permanent pool of water and gradually release stormwater through
an outlet.
Diquat: Dibromide salt of 6,7-dihydrodipyrido (1,2-a:2’,1”-c) pyrazinediium.
Direct Supervision Responsibilities: Licensed certified applicators may directly supervise
unlicensed applicators. Direct supervision by aquatic certified applicators means direct on-thejob supervision and requires that the certified applicator be physically present at the application
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site and that the person making the application be in voice and visual contact with the certified
applicator at all times during the application (RCW 17.21).
Emergent Vegetation: Aquatic plants that generally have their roots in the water, but the rest of
the plant is above water (e.g., cattails, bulrush).
Endothall Dipotassium Salt: Dipotassium salt of 7-oxabicyclo[2.2.1]heptane-2,3dicarboxylic
acid.
Eradication: The permanent removal of all individuals of a plant species from a water body or
along a shoreline.
Endothall Mono Salt: mono(N,N-dimethylalkyalmine) salt of 7oxabicyclo[2.2.1]heptane-2,3-dicarboxylic acid.
Farm Pond: Private farm ponds created from upland sites that did not incorporate natural water
bodies (WAC 173-201A-260(3)(f)).
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA): A set of EPA regulations that
establishes uniform pesticide product labeling, use restrictions, and review and labeling of new
pesticides.
Filamentous Algae: Typically green algae species that grow in long strings or form cloud-like
mats in water. Filamentous algae do not produce toxins.
Floating-Leaved Plants: Plants that are rooted in the sediment but have leaves floating on the
water’s surface (e.g., water lilies).
Florpyrauxifen-benzyl: 2-pyridinecarboxylic acid, 4-amino-3-chloro-6-(4-chloro-2-fluoro-3methoxyphenyl)- 5-fluoro-, phenyl methyl ester.
Flumioxazin: 2-[7-fluro-3,4-dihydro-3-oxo-4-(2-propynyl)-2H-1,4-benzoxazin-6-yl]-4,5,6,7tetrahydro-1H-isoindole-1,3(2H)-dione.
Fluridone: 1-methyl-3-phenyl-5-[3-(trifluoromethyl)phenyl]-4(1H)-pyridinone.
Glyphosate: N-(phosphonomethyl)glycine, isopropylamine salt.
Herbicide: Any substance or mixture of substances intended to prevent, destroy, repel, or
mitigate any weed or other higher plant (see chapter 17.21.020 RCW).
High Use Areas: Any areas that get a high level of human use. Examples include community
and public boat launches, marinas, public or community swim beaches, and canals.
Identified and/or Emergent Wetlands: Identified wetlands are those identified by either local,
state, or federal agencies as being important wetlands. Emergent wetlands (marshes) are
characterized by plants growing with their roots underwater and leaves extending above the
water (emergent plants).
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Imazamox: 2-[4,5-dihydro-4-methyl-(1-methylethyl)-5-oxo-1H-imidazol-2yl]-5(methoxymethyl)-3-pyridinecarboxylic acid.
Imazapyr: 2-(4,5-dihydro-4-methyl-4-(1-methyleth7yl)-5-oxo-1H-imidazol-2-y1)-3pyridinecarboxylic acid.
Indian Country: Means as defined in 18 USC 1151: “Except as otherwise provided in sections
1154 and 1156 of this title, the term ‘‘Indian country’’, as used in this chapter, means (a) all land
within the limits of any Indian reservation under the jurisdiction of the United States
Government, notwithstanding the issuance of any patent, and, including rights-of-way running
through the reservation, (b) all dependent Indian communities within the borders of the United
States whether within the original or subsequently acquired territory thereof, and whether within
or without the limits of a state, and (c) all Indian allotments, the Indian titles to which have not
been extinguished, including rights-of-way running through the same.”
Individual Treatments: Treatments done at the request of an individual owner under a permit
coverage specific to that property only.
Intentionally Apply: The Permit allows the applicator to directly discharge an herbicide,
algaecide, or other product identified in this Permit into areas designated for treatment (e.g., via
hoses, granular pellets, etc.). Note that products applied directly to the water may disperse
outside of the boundaries of the treated area.
Levees and Dikes: Typically earth structures (dams) that keep elevated water levels from
flooding interior lowlands.
Licensed Pesticide Applicator: Any individual who is licensed as a commercial pesticide
applicator, commercial pesticide operator, public operator, private-commercial applicator,
demonstration and research applicator, or certified private applicator, or any other individual
who is certified by the director of WSDA to use or supervise the use of any pesticide which is
classified by the EPA as a restricted use pesticide or by the state as restricted to use by certified
applicators only. WSDA classifies aquatic herbicides as restricted use pesticides.
Littoral Zone: The vegetated area from the water body’s edge to the maximum water depth
where plant growth occurs. The littoral zone varies between water bodies depending on
bathometry, water clarity, water quality, and other environmental conditions.
Lot: A parcel of land having fixed boundaries.
Management: the control or eradication of aquatic plants.
Marker Dyes: Colorants that are sprayed onto the targeted weed along with the herbicide.
Marker dyes allow better targeting of herbicide sprays since treated and untreated areas are more
clearly seen by the applicator.
Municipal or Community Drinking Water Intakes: A drinking water intake that supplies water
to a city, town, or a community.

Aquatic Plant and Algae Management General Permit

Page 40

Notice of Intent: An application to obtain coverage under an NPDES permit.
Noxious Weed: Means a plant that when established is highly destructive, competitive, or
difficult to control by cultural or chemical practices (RCW 17.10.010(1)). The Washington State
Noxious Weed Control Board maintains the list of noxious weeds in WAC 16-750-005, 16-750011, and 16-750-015. Noxious weeds may also include: Plants listed on the quarantine list as
identified in chapter 16-752-610 WAC. Non-native and potentially invasive plants not listed on
the above lists, as determined by the Washington State Noxious Weed Control Board, the
Washington State Department of Agriculture (WSDA), or the Washington State Department of
Ecology (Ecology).
Occasionally: No more than a few times (1-3) per treatment season and only for unforeseen
events (e.g., disruption with product deliveries or severe adverse weather conditions).
Penoxsulam: 2-(2,2-difluoroethoxy)--6-(trifluoromethyl-N-(5,8-dimethoxy[1,2,4] triazolo[1,5c]pyrimidin-2-yl)) benzenesulfonamide.
Permittee: The licensed applicator or government entities that have obtained coverage under the
Permit. For phosphorus inactivation projects, the Permittee may be the discharger that most
closely resembles a licensed applicator.
Peroxyacetic Acid/Peracetic Acid (PAA): CH3CO3H
Pesticide: WAC 15.58.030 (31) "Pesticide" means, but is not limited to:
a) Any substance or mixture of substances intended to prevent, destroy, control, repel, or
mitigate any insect, rodent, snail, slug, fungus, weed, and any other form of plant or
animal life or virus, except virus on or in a living person or other animal which is
normally considered to be a pest or which the director may declare to be a pest;
b) Any substance or mixture of substances intended to be used as a plant regulator, defoliant
or desiccant; and
c) Any spray adjuvant.
Phosphorus Inactivation Products: Products used to inactivate nutrients in the sediments such
as aluminum sulfate or sodium aluminate (alum) and calcium hydroxide.
Private Property: Any property owned by a single person or multiple persons or business that
provides no public access to a water body.
Priority Habitats and Species: Habitats and species that WDFW considers priorities for
conservation and management in Washington. Priority species require protective measures for
their survival due to their population status, sensitivity to habitat alternation, and/or recreational,
commercial or tribal importance. Priority habitats are habitat types or elements with unique or
significant value to a diverse assemblage of species.
Privately or Publicly-Owned Shoreline: Any shoreline area without public access, owned by an
individual, business, or a public entity.
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Public Access: Identified legal passage to any of the public waters of the State, assuring that
members of the public have access to and use of public waters for recreational purposes. Public
access areas include public- or community-provided swimming beaches, picnic areas, docks,
marinas, and boat launches at state or local parks and private resorts.
Public Access Areas: These areas include public- or community-provided swimming beaches,
picnic areas, docks, marinas, and boat launches at state or local parks and private resorts.
Public Boat Launch: A public- or community-provided location on a water body that is
designated for the purpose of launching or placing a boat in the water, usually for recreational
purposes. Boat launches also include sites used as put-ins and take-outs for small watercraft such
as canoes or kayaks.
Public Entrance: A location where people typically access a public pathway.
Public Pathway: A trail along a water body that allows access to the water body by the public.
Quarantine-Listed Weeds: Plants listed on the WSDA Quarantine list as identified in chapter
16.750 WAC.
Reasonable Public Access: Identified legal passage to any of the public waters of the State, or
areas where it is apparent that the public have been accessing the water (well-worn pathways or
other indications of recent human usage of the site).
Recreation: Water skiing, boating, swimming, wading, fishing, and other such water-related
activities.
Right-of-Way: A strip of land that is granted, through an easement or other mechanism, for
transportation or other typically public uses. Right of way locations may include roadsides and/or
highways, railroads, power lines and irrigation ditches.
Same Time of Day: The same two-hour time window for pre- and post-treatment monitoring on
any given day (applies to pH and dissolved oxygen monitoring).
Selective Herbicide: An herbicide that kills or affects specific plant species, sparing other lesssusceptible species. Selectivity occurs through different types of toxic action or by the manner in
which the material is used (its formulation, dosage, timing, placement, etc.).
Sensitive, Threatened, or Endangered Plants:
Sensitive: Any species that is vulnerable or declining and could become endangered or
threatened in the state without active management or removal of threats.
Threatened: Any species likely to become endangered in Washington within the foreseeable
future if factors contributing to its population decline or habitat degradation or loss continue.
Endangered: Any species in danger of becoming extinct or extirpated from Washington
within the foreseeable future if factors contributing to its decline continue. Populations of
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these species are at critically low levels or their habitats have been degraded or depleted to a
significant degree.
Shading Products: These compounds are usually non-toxic dyes and are designed to reduce the
amount of light penetrating the surface of a water body, thereby reducing plant and algae growth.
Shoreline: The area where water and land meet.
Shoreline Recreational Facilities: Means facilities located along a waterbody that provide water
contact activities as part of an organized camp (e.g. children’s camp through YMCA or other
organization) and facilities where water contact activities are expected such as marinas, resorts,
parks or other facilities actively managed for water contact recreation.
Sodium Carbonate Peroxyhydrate: 2Na2CO3 3H2O2.
Sponsor: A private or public entity or a private individual with a vested or financial interest in the
treatment. Typically the sponsor contracts with a licensed applicator to apply pesticides for aquatic
plant or algae management. A sponsor is an individual or an entity that has authority to administer
common areas of the water body or locations within the water body for the purposes of aquatic
plant and algae management. Entities with this authority include Lake Management Districts
formed under chapter 36.61 RCW, Special Purpose Districts formed under Title 57 RCW,
Homeowners Associations formed under chapter 64.38 RCW, and groups operating under the
provisions of chapter 90.24 RCW. There may be other entities with the authority to manage
common areas in public or private water bodies. For treatment on individual lots, the sponsor must
have the authority to contract for aquatic plant and algae management within the lot boundaries.
State Experimental Use Permit: A permit issued by WSDA allowing use of pesticides that are
not registered, or for experiments involving uses not allowed by the pesticide label. Aquatic
applications are limited to one acre or less in size.
Submersed Plants: Underwater. Submersed plants generally always remain under water,
although many submersed species produce above-water flowers (e.g., pondweeds, milfoil).
Surface Waters of the State of Washington: All waters defined as “waters of the United States”
in 40 CRF 122.2 within the geographic boundaries of the state of Washington. All waters defined
in RCW 90.48.020. This includes lakes, rivers, ponds, streams, inland waters, and all other fresh
or brackish surface waters and water courses within the jurisdiction of the state of Washington.
Also includes drainages to surface waters.
Swimming Advisory: Information required to be posted on all public signs advising people not to
swim in the treated area for a number of hours after treatment. An advisory is a recommendation
rather than a restriction.
Swimming Restriction: Information required to be posted on all public signs stating that no
swimming must occur in the treatment area for a number of hours after treatment.
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Systemic Herbicide: A chemical that moves (translocates) throughout the plant and kills both the
roots and the top part of the plant. Systemic herbicides are generally slower-acting than contact
herbicides, but tend to result in permanent removal of the targeted plants.
Topramezone: [3-(4,5-dihydro-isoxazol-3-yl)-4-methylsulfonyl-2-methylphenyl] (5- hydroxy-1methyl-1H-pyrazol-4-yl)methanone.
Treatment: The application of an aquatic herbicide, algaecide, or control product to the water or
directly to vegetation to control vegetation, algae, or remove or inactivate phosphorus.
Treated Area: The area where pesticide is applied and where the concentration of the pesticide is
sufficient to cause the intended effect on aquatic plants or algae.
Triclopyr TEA: Triethylamine salt of 3,5,6-trichloro-2-pyridyloxyacetic acid.
Trust or Restricted Lands: Means as defined in 25 USC 2201(4): “(i) ‘‘trust or restricted lands’’
means lands, title to which is held by the United States in trust for an Indian tribe or individual,
or which is held by an Indian tribe or individual subject to a restriction by the United States
against alienation; and (ii) ‘‘trust or restricted interest in land’’ or ‘‘trust or restricted interest
in a parcel of land’’ means an interest in land, the title to which interest is held in trust by the
United States for an Indian tribe or individual, or which is held by an Indian tribe or individual
subject to a restriction by the United States against alienation.”
Washington Pesticide Control Act: Chapter 15.58 RCW.
Water Right: A water right is a legal authorization to use a predefined quantity of public water
for a designated use. The purpose must qualify as a beneficial use such as irrigation, domestic
water supply, etc. Any use of surface water which began after the state water code was enacted
in 1917 requires a water-right permit or certificate.
Wetland: Any area inundated with water sometime during the growing season, and identified as
a wetland by a local, state, or federal agency.
In the absence of other definitions set forth herein, the definitions set forth in 40 CFR Part
403.3 or in chapter 90.48 RCW apply.
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APPENDIX B – ECOLOGY NOTIFICATION TEMPLATE
See Special Condition S5.A for instructions on providing notification to Ecology.

Email Form
Email to: apampreposttreat@ecy.wa.gov
From:

Permittee or Applicator: (name)
Cell Phone No: (contact number for the applicator)

Pre-Treatment Notification
Week of Treatment:
Water body
name & permit
no.

County

Location where
treatment will begin

Chemicals/products
proposed for use

Targeted plants
& algae

Proposed date
& treatment start time

Additional Information: _________________________________________________________________________________
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Post-Treatment Notification
Week of Treatment:
Waterbody
name & permit
no.

County

Chemicals or
products used

Targeted plants/
algae

Acres
treated

Amount of
active
ingredient
applied (lbs.)

Treatment
date

Additional Information: _________________________________________________________________________________
Knowingly submitting false information will result in permit termination.

Permittee may add additional rows if needed
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APPENDIX C - FLURIDONE VEGETATION MANAGEMENT PLAN
The following elements are minimum requirements for a Fluridone Vegetation Management Plan.
The applicant must prepare a Fluridone Vegetation Management Plan and submit it to Ecology for
review and approval prior to conducting fluridone treatments of more than:
• 50 percent of the littoral zone in lakes up to 50 acres
or
• 40 percent of the littoral zone in lakes from 50 - 500 acres.
Elements from other documents such as Integrated Aquatic Vegetation Management Plans may
substitute for equivalent elements of the Fluridone Vegetation Management Plan.
The Permittee must submit a signed and dated plan to Ecology when applying for or updating a
permit coverage (Special Condition S2.B.1.a).
The applicant/Permittee must develop its Fluridone Vegetation Management Plan jointly with the
sponsor.
I. WATERBODY INFORMATION
1. Names and locations of any inlets and outlets and impacts of those inlets and outlets on
fluridone treatment.
2. List the aquatic plant species (species or common names) in the water body (submersed, floating,
and floating-leaved plants) and along the shorelines (emergent plants):
Ecology’s aquatic plant database:
https://fortress.wa.gov/ecy/coastalatlas/tools/LakeDetail.aspx
Ecology’s freshwater plant identification manual:
https://fortress.wa.gov/ecy/gisresources/lakes/AquaticPlantGuide/index.html
3. List any sensitive, threatened, or endangered aquatic plant species in the water body or along
the shoreline.
Attach a recent map of their locations.
Washington Department of Natural Resources (DNR) rare plant information:
http://www1.dnr.wa.gov/nhp/refdesk/plants.html or contact Ecology’s permit manager
for this information.
4. List any sensitive habitats or wetlands associated with the water body.
Attach a recent map of these areas.
DNR’s information about high quality/rare ecological communities:
https://www.dnr.wa.gov/NHPspecies.
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5. Are any of the fish species using the water body and associated tributaries sensitive,
threatened, or endangered?
If present, at what time of year are they in the water body?
6. List any sensitive, threatened, or endangered aquatic animals (excluding fish) using
the water body:
WDFW Priority Habitats and Species https://wdfw.wa.gov/species-habitats/at-risk/phs
7. Are there any sensitive waterfowl and bird species (common names) or important nesting areas or
rookeries associated with the water body? If so, attach a map of these areas.
WDFW Priority Habitats and Species: https://wdfw.wa.gov/species-habitats/at-risk/phs
See also WDFW species timing windows: https://ecology.wa.gov/Asset-Collections/DocAssets/Water-quality/Water-Quality-Permits/Aquatic-Pesticides-Permits/WDFW-timingtable.pdf
II. PROBLEM DESCRIPTION AND STATEMENT
1. Describe the target noxious weed species, growth types (e.g. emergent, submersed, etc.),
locations, and density in the water body.
2. Describe any unique characteristics about the noxious weed species that may help determine the
most appropriate management methods and timing.
3. Attach a map that includes the approximate location and species of the target noxious
weed species in the water body:
Ecology’s survey methods for aquatic plant mapping:
https://fortress.wa.gov/ecy/publications/SummaryPages/9003001.html
4. Identify and discuss possible factors that are causing or contributing to noxious weed growth
(e.g., nutrients, invasive species, etc.).
5. Describe why whole lake Fluridone treatment(s) is the appropriate method for eradicating
the target noxious weed species from this water body.
6. If a sensitive, threatened, or endangered species or habitat is present (identified in section I.
WATERBODY INFORMATION of this plan), describe in detail how will its presence be taken
into account during planning and treatment to prevent take?
III. SURVEILLANCE
1. Describe your surveillance plan for evaluating the treatment areas to determine when treatment
or re-treatment is appropriate.
2. Describe how you will evaluate (monitor) treatment effectiveness and explain your criteria
for determining treatment efficacy.
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3. Describe how you will monitor for any adverse impacts caused by treatment.
IV. OUTCOMES AND RESPONSES
1. Describe how you will respond, including specific actions you will take, to any detection of nontarget impacts from whole lake treatment with Fluridone.
2. If non-target impacts to sensitive, threatened, or endangered species or habitat are detected,
describe how your will respond and the specific actions you will take.
3. Describe the desired outcome of whole lake noxious weed treatment with Fluridone.
V. SIGNATURE REQUIREMENTS
I certify under penalty of law, that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of those persons
directly responsible for gathering information, the information in the Fluridone Vegetation
Management Plan is, to the best of my knowledge and belief, true, accurate, and complete and will
be updated as necessary. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment of knowing violations.

_______________________________
Signature of Permittee

__________________
Date

I certify under penalty of law, that I have reviewed this document and all attachments, and that the
sponsor concurs with the information contained in the Fluridone Vegetation Management Plan. The
information in the Fluridone Vegetation Management Plan is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment of knowing violations.

_______________________________
Signature of Sponsor's Representative
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Ø¼Ï¸·ḮÙÿÉÿÆ¼¶Ï¹Ùÿ¹µ́¶·ÿ̧Ì·¸´¼ÏÿÆ¾»ÿ¼Ï¾ÿÇÈÍÿÚÑÛÑÿÜ·Ý¼ÏÿÇÒÑÂÒÿÆ¼¶Ï¹Ùÿ¹µ́¶·ÿ̧¹º́»¼½¹́¾ÿÆ¾»ÿÜ·Ý¼ÏÍÑ

Þ©ÿÔ¥ÿ¬ÿß£ ÿ¬ÿà ¢¤

à°áÕ±Ôâÿãÿäßåà°áà±æâ

çèÿêëìíîÿïðÿíïìèíïîíÿñòÿíìèóêíìòôÿõêëóêíÿòÿòñöêèíïÿ÷òøòÿóêíÿëíÿñòÿíù÷ñèóêíÿòÿêëìíîÿíïÿîíìòññíúÿÿ
ûüýÿþðêÿîðÿïðìÿêïîíøëìòïîÿìÿíÿñòõíñôÿýèïîÿëð0íðïíÿìðÿíù÷ñòèïÿèìÿìðÿþðêÿèïÿîíìòèñú1

6 32ÿ5 37 ÿ23Y68233 7

H,2=%&0ÿ=*46.,-;ÿ%-0ÿ46./&ÿ%:24&:/-6ÿ'%6/&,%*2ÿ6.%6ÿ.%9/ÿ://-ÿ0&/-=./0ÿ4&ÿ
./%9,*7ÿ=4-6%',-%6/0ÿ3,6.ÿ6.,2ÿ<&40)=62ÿ=4-=/-6&%6/1ÿH4ÿ-46ÿ&/)2/ÿ6./'1ÿh4**43ÿ
'%-)(%=6)&/&2ÿ,-26&)=6,4-2ÿ(4&ÿ=*/%-,-;'%,-6%,-,-;ÿff 1ÿB(ÿ-4ÿ2)=.ÿ,-26&)=6,4-2ÿ(4&ÿ
3%2.%:*/2ÿ/g,26Cÿ)2/ÿ0/6/&;/-6ÿ%-0ÿ.46ÿ3%6/&1ÿ//<ÿ%-0ÿ3%2.ÿff ÿ2/<%&%6/*7ÿ(&4'ÿ
46./&ÿ*%)-0&71

âÔÕ±àå2ÿÿ3íòîÿìÿíÿíïìèøíÿñòõíñÿõíýðøíÿêëèïöúÿÿ4ëíÿðïñþÿò55ðøîèïöÿìðÿñòõíñÿîèøí5ìèðïëúÿÿ6¬ÿ
¡7¢ÿÿ¢ÿ¥¢ÿ©¤£¥«ÿ¤ÿ89 9 ÿ9ÿ¤ÿÿ9 ÿ±¬ÿ
¥§ÿÿ££©¥¡«ÿ¥ÿ¥ÿ£ÿ©¤¯
íù5í÷ìÿèïÿìÿíÿëìòìíÿðýÿòñèýðøïèò
èììðøòÿèëÿòÿøíöèëìíøíîÿìøòîí0òøÿðýÿçí3ÿðø÷ðøòìèðï
òïêýò5ìêøíîÿýðøÿ!äßÔÿà©¥¢ÿ
3*ÿ3íöúÿ%ðúÿ&4&5$6#(
""##$ÿ%ðøìÿÿíøèîèòïÿçìøííìôÿçêèìíÿ&$$ÿ
7)$"#"$$&
òø0íñôÿü%ÿ'&$()ôÿ4úçú*ú

3 83328ÿ49 729!

A,g/&2ÿ%-0ÿ*4%0/&2ÿ2)<<4&6,-;ÿ%/&,%*ÿ%<<*,=%6,4-2ÿ%&/ÿ&/W),&/0ÿ64ÿ)2/ÿ=*42/0ÿ
2726/'2ÿ6.%6ÿ<&49,0/ÿ0/&'%*ÿ<&46/=6,4-1ÿV./ÿ=*42/0ÿ2726/'ÿ')26ÿ:/ÿ)2/0ÿ,-ÿ%ÿ
'%--/&ÿ6.%6ÿ'//62ÿ6./ÿ&/W),&/'/-62ÿ*,26/0ÿ,-ÿ6./ÿ4&e/&ÿf&46/=6,4-ÿ\6%-0%&0ÿtf\uÿ
(4&ÿ%;&,=)*6)&%*ÿ</26,=,0/2ÿ_Lÿ5hMÿ0L1K_Lt0ut_u1ÿ./-ÿ)2,-;ÿ6./ÿ=*42/0ÿ2726/'Cÿ
',g/&2ÿ%-0ÿ*4%0/&2ÿff ÿ&/W),&/'/-62ÿ'%7ÿ:/ÿ&/0)=/0ÿ4&ÿ'40,E/0ÿ%2ÿ2</=,E/0ÿ,-ÿ
6./ÿf\1
./-ÿ.%-0*/&2ÿ)2/ÿ=*42/0ÿ2726/'2Cÿ/-=*42/0ÿ=%:2Cÿ4&ÿ%,&=&%(6ÿ,-ÿ%ÿ'%--/&ÿ
6.%6ÿ'//62ÿ6./ÿ&/W),&/'/-62ÿ*,26/0ÿ,-ÿ6./ÿ4&e/&ÿf&46/=6,4-ÿ\6%-0%&0ÿtf\uÿ(4&ÿ
%;&,=)*6)&%*ÿ</26,=,0/2ÿ_Lÿ5hMÿ0L1K_Lt0ut_FuCÿ6./ÿ.%-0*/&ÿff ÿ&/W),&/'/-62ÿ'%7ÿ
:/ÿ&/0)=/0ÿ4&ÿ'40,E/0ÿ%2ÿ2</=,E/0ÿ,-ÿ6./ÿf\1

123456789 52 ÿ75733 7

ÿÿÿÿÿ5

331ÿ967ÿ9 ÿ2354ÿ9 ÿ48!23

456789 ÿ"ÿ12345648#

$%&'()*ÿ,(ÿ,-.%*/01ÿ$%&'()*ÿ,(ÿ23%**43/01ÿ5%)2/2ÿ'40/&%6/ÿ/7/ÿ,&&,6%6,4-1ÿ894,0ÿ
:&/%6.,-;ÿ2<&%7ÿ',26ÿ%-0ÿ=4-6%=6ÿ3,6.ÿ/7/2ÿ4&ÿ=*46.,-;1
82 7ÿ58
8>ÿ?
@ÿA49/ÿ</&24-ÿ64ÿ(&/2.ÿ%,&1ÿ
@ÿÿB(ÿ</&24-ÿ,2ÿ-46ÿ:&/%6.,-;Cÿ=%**ÿD00ÿ4&ÿ%-ÿ%':)*%-=/Cÿ6./-ÿ
;,9/ÿ%&6,E=,%*ÿ&/2<,&%6,4-Cÿ<&/(/&%:*7ÿ'4)6.F64F'4)6.Cÿ,(ÿ
<422,:*/1
@ÿÿ5%**ÿ%ÿ<4,24-ÿ=4-6&4*ÿ=/-6/&ÿ4&ÿ04=64&ÿ(4&ÿ()&6./&ÿ6&/%6'/-6ÿ
%09,=/1
8>ÿGG @ÿÿ5%**ÿ%ÿ<4,24-ÿ=4-6&4*ÿ=/-6/&ÿ4&ÿ04=64&ÿ,''/0,%6/*7ÿ(4&ÿ
6&/%6'/-6ÿ%09,=/1
@ÿÿ$%9/ÿ</&24-ÿ2,<ÿ%ÿ;*%22ÿ4(ÿ3%6/&ÿ,(ÿ%:*/ÿ64ÿ23%**431
@ÿÿH4ÿ-46ÿ,-0)=/ÿ94',6,-;ÿ)-*/22ÿ64*0ÿ64ÿ04ÿ24ÿ:7ÿ6./ÿ<4,24-ÿ
=4-6&4*ÿ=/-6/&ÿ4&ÿ04=64&1
@ÿH4ÿ-46ÿ;,9/ÿ%-76.,-;ÿ64ÿ%-ÿ)-=4-2=,4)2ÿ</&24-1
8>ÿÿI
@ÿÿ$4*0ÿ/7/ÿ4</-ÿ%-0ÿ&,-2/ÿ2*43*7ÿ%-0ÿ;/-6*7ÿ3,6.ÿ3%6/&ÿ(4&ÿ
0JÿFÿKLÿ',-)6/21ÿM/'49/ÿ=4-6%=6ÿ*/-2/2Cÿ,(ÿ<&/2/-6Cÿ%(6/&ÿ6./ÿ
E&26ÿJÿ',-)6/2Cÿ6./-ÿ=4-6,-)/ÿ&,-2,-;ÿ/7/1
@ÿ5%**ÿ%ÿ<4,24-ÿ=4-6&4*ÿ=/-6/&ÿ4&ÿ04=64&ÿ(4&ÿ6&/%6'/-6ÿ%09,=/1
97!83ÿ6N32
$%9/ÿ6./ÿ<&40)=6ÿ=4-6%,-/&ÿ4&ÿ*%:/*ÿ3,6.ÿ74)ÿ3./-ÿ=%**,-;ÿ%ÿ<4,24-ÿ=4-6&4*ÿ=/-6/&ÿ
4&ÿ04=64&Cÿ4&ÿ;4,-;ÿ(4&ÿ6&/%6'/-61ÿB-ÿ=%2/ÿ4(ÿ/'/&;/-=7ÿ/-0%-;/&,-;ÿ./%*6.ÿ4&ÿ6./ÿ
/-9,&4-'/-6ÿ,-94*9,-;ÿ6.,2ÿ<&40)=6Cÿ=%**ÿ8 97254ÿ%6ÿOPQRRPSTSPSRST1
ÿÿ1?IUÿV4ÿ:/ÿ/((/=6,9/Cÿ6&/%6'/-6ÿ(4&ÿ0,W)%6ÿ<4,24-,-;ÿ')26ÿ:/;,-ÿ
838573! 1ÿV&/%6'/-6ÿ=4-2,262ÿ4(ÿ:,-0,-;ÿ0,W)%6ÿ,-ÿ6./ÿ;)6ÿ3,6.ÿ2)2</-2,4-2ÿ
4(ÿ%=6,9%6/0ÿ=.%&=4%*ÿ4&ÿ:/-64-,6/ÿ=*%7Cÿ%0',-,26&%6,4-ÿ4(ÿ=%6.%&6,=2ÿ64ÿ/-.%-=/ÿ
/*,',-%6,4-Cÿ%-0ÿ&/'49%*ÿ4(ÿ0,W)%6ÿ(&4'ÿ6./ÿ:*440ÿ:7ÿ=.%&=4%*ÿ./'4</&()2,4-ÿ4&ÿ
=4-6,-)4)2ÿ./'40,%*72,21

6 32ÿ5 37 ÿ23493 5789

6ÿ?U
@ÿÿ%2.ÿ.%-02ÿ:/(4&/ÿ/%6,-;Cÿ0&,-e,-;Cÿ=./3,-;ÿ;)'Cÿ)2,-;ÿ64:%==4Cÿ4&ÿ)2,-;ÿ
6./ÿ64,*/61
@ÿÿM/'49/ÿ=*46.,-;ff ÿ,''/0,%6/*7ÿ,(ÿ</26,=,0/ÿ;/62ÿ,-2,0/1ÿV./-ÿ3%2.ÿ
6.4&4);.*7ÿ%-0ÿ<)6ÿ4-ÿ=*/%-ÿ=*46.,-;1
@ÿÿM/'49/ÿff ÿ,''/0,%6/*7ÿ%(6/&ÿ.%-0*,-;ÿ6.,2ÿ<&40)=61ÿ%2.ÿ6./ÿ4)62,0/ÿ4(ÿ
;*49/2ÿ:/(4&/ÿ&/'49,-;1ÿ82ÿ244-ÿ%2ÿ<422,:*/Cÿ3%2.ÿ6.4&4);.*7ÿ%-0ÿ=.%-;/ÿ,-64ÿ
=*/%-ÿ=*46.,-;1

3 X829 3 75!ÿ552

V.,2ÿ</26,=,0/ÿ,2ÿ64g,=ÿ64ÿ%W)%6,=ÿ,-9/&6/:&%6/21ÿÿ7ÿ6ÿ04ÿ-46ÿ%<<*7ÿ
0,&/=6*7ÿ64ÿ3%6/&Cÿ4&ÿ64ÿ%&/%2ÿ3./&/ÿ2)&(%=/ÿ3%6/&ÿ,2ÿ<&/2/-6Cÿ4&ÿ64ÿ,-6/&6,0%*ÿ%&/%2ÿ
:/*43ÿ6./ÿ'/%-ÿ.,;.ÿ3%6/&ÿ'%&e1ÿH4ÿ-46ÿ=4-6%',-%6/ÿ3%6/&ÿ3./-ÿ0,2<42,-;ÿ4(ÿ
/W),<'/-6ÿ3%2.ÿ3%6/&21ÿÿ5ÿ6ÿ04ÿ-46ÿ%<<*7ÿ0,&/=6*7ÿ64ÿ3%6/&ÿ/g=/<6ÿ
%2ÿ2</=,E/0ÿ4-ÿ6.,2ÿ*%:/*1

8234789 ÿ92ÿ6 3

B6ÿ,2ÿ%ÿ9,4*%6,4-ÿ4(ÿh/0/&%*ÿ%3ÿ64ÿ)2/ÿ6.,2ÿ<&40)=6ÿ,-ÿ%ÿ'%--/&ÿ,-=4-2,26/-6ÿ3,6.ÿ
,62ÿ*%:/*,-;1ÿM/%0ÿ6./ÿ/-6,&/ÿ*%:/*1ÿ2/ÿ26&,=6*7ÿ,-ÿ%==4&0%-=/ÿ3,6.ÿ<&/=%)6,4-%&7ÿ
26%6/'/-62ÿ%-0ÿ0,&/=6,4-2ÿ(4&ÿ)2/Cÿ%-0ÿ3,6.ÿ%<<*,=%:*/ÿ26%6/ÿ%-0ÿ(/0/&%*ÿ
&/;)*%6,4-21
H4ÿ-46ÿ%<<*7ÿ6.,2ÿ<&40)=6ÿ,-ÿ%ÿ3%7ÿ6.%6ÿ3,**ÿ=4-6%=6ÿ34&e/&2ÿ4&ÿ46./&ÿ</&24-2Cÿ
/,6./&ÿ0,&/=6*7ÿ4&ÿ6.&4);.ÿ0&,(61ÿ-*7ÿ<&46/=6/0ÿ.%-0*/&2ÿ'%7ÿ:/ÿ,-ÿ6./ÿ%&/%ÿ0)&,-;ÿ
%<<*,=%6,4-1ÿh4&ÿ%-7ÿ&/W),&/'/-62ÿ2</=,E=ÿ64ÿ74)&ÿ\6%6/ÿ4&ÿV&,:/Cÿ=4-2)*6ÿ6./ÿ
%;/-=7ÿ&/2<4-2,:*/ÿ(4&ÿ</26,=,0/ÿ&/;)*%6,4-1ÿH4ÿ-46ÿ%<<*7ÿ6.,2ÿ<&40)=6ÿ6.&4);.ÿ%-7ÿ
67</ÿ4(ÿ,&&,;%6,4-ÿ2726/'1ÿH4ÿ-46ÿ)2/ÿ6.,2ÿ<&40)=6ÿ(4&ÿ&/(4&')*%6,4-1ÿ

0

123345ÿ7895ÿÿ ÿÿÿÿÿÿÿÿÿÿÿÿ
 ÿÿ!ÿ"ÿÿÿ#ÿÿÿ$ÿ#ÿ
" ÿÿ%ÿ ÿÿÿÿ&'ÿ#ÿÿÿ
ÿÿÿ"ÿ
(22)ÿ*5+,-.
/ÿ ÿ#ÿ!ÿ#ÿÿ0ÿ& ÿÿÿ ÿÿ1ÿÿÿ
" ÿÿÿÿ ÿ#ÿ#ÿÿ"#ÿ#ÿ"ÿ"
2994345-32+ÿ653,.7ÿ#ÿÿ&ÿ ÿÿÿÿÿÿ89ÿÿ&0ÿÿÿ
ÿÿÿ!ÿ# ÿÿÿÿÿ:#ÿÿÿÿ;'ÿ
ÿÿÿ"ÿÿÿÿÿ#ÿ< #ÿÿÿÿ
0ÿÿ"
=>5-.ÿ2?@AB-)5+ÿÿÿ ÿ"ÿÿ "!ÿÿ"ÿ"ÿ&ÿÿ
""ÿC!ÿÿÿ#ÿÿ""ÿÿÿÿD!ÿÿÿ
#ÿ ÿÿÿ ÿ&ÿE#ÿÿÿÿÿÿ
#"ÿ%"ÿE# ÿÿ#ÿÿ"ÿÿÿÿ
Fÿ"!ÿ ÿ !ÿG
H3+?
Iÿÿÿ"ÿ&"ÿ"ÿ ÿÿ089ÿ ÿJ"0!ÿ ÿ!ÿ
#ÿÿÿÿ:# ÿ!ÿ ÿÿÿÿÿ0ÿ
ÿ7ÿ#ÿ&ÿ0ÿ&"ÿ0ÿ ÿ#ÿÿ0&ÿ"ÿÿ
ÿÿ0ÿÿKLÿMÿÿÿN#ÿ"ÿÿO0ÿ
ÿ#ÿ&ÿ ÿ"ÿÿ"ÿÿÿ"ÿÿÿÿ

75)95P5-AP5ÿ5+?ÿ6A)3?3-8
ÿ 'ÿÿÿ"ÿ0ÿ# ÿÿÿ#ÿ:# ÿ
ÿ#ÿÿÿÿ ÿÿ0ÿIÿ0ÿÿ
 ÿ0ÿ"ÿÿÿ&ÿÿÿ
75)95P5-AP5ÿQ+R5PB32+B
7ÿ#ÿÿ#ÿ#ÿÿ #ÿ0ÿ&#ÿÿ
ÿÿÿC #ÿ0ÿÿ0ÿÿ <!ÿ"ÿ#ÿ
ÿ#ÿÿÿ ÿÿÿÿ#ÿCÿ#ÿÿ
0ÿÿ#&ÿÿ#ÿÿÿÿ0&ÿ" ÿ ÿ#ÿ
0ÿC #ÿ0ÿÿÿ&ÿÿ #ÿ
"ÿ#ÿÿÿ ÿÿÿ"ÿ ÿ#ÿ0ÿÿÿÿÿ
"ÿCÿ&ÿÿ ÿÿÿ#ÿÿÿÿ#ÿÿÿ ÿCÿ
ÿÿ&ÿÿ&ÿ#ÿSÿ"0!ÿÿÿÿÿÿ0ÿ
ÿÿ&ÿDÿ&ÿÿ 0 ÿÿ 'ÿ ÿÿ#ÿ#ÿÿÿ
ÿ 'ÿÿ% 'ÿÿÿÿ 0ÿÿÿÿÿ
#ÿF#ÿ"ÿ"ÿGÿÿÿ0!ÿ"ÿ 'ÿÿ 0ÿ
#"ÿÿÿ ÿÿÿ0ÿÿ <
=5+B3-3R5ÿ2P55B
Cÿÿ#ÿÿ&ÿÿ"ÿÿ"ÿÿ&"ÿ"ÿ ÿ
Eÿ0ÿÿF!ÿÿ!ÿ&ÿÿ"!ÿ'"ÿ&ÿÿ
ÿÿÿ!ÿÿ G

2ZYQVT*7TY2*ÿT=UÿYUrTQYUXU17=

ÿÿ#ÿÿÿÿ"ÿÿ&ÿÿ"ÿÿ'ÿ
mÿ%ÿFm%G!ÿn9ÿ$/jÿmÿ8]9ÿCÿ%ÿÿ
:# ÿÿÿÿÿ##ÿ"'ÿÿ !ÿ!ÿ
#!ÿÿ#!ÿÿÿÿ##ÿÿkÿÿ
:# ÿÿ!ÿ !ÿD!ÿÿ ÿ
 ÿkÿÿÿDÿ#ÿÿ<ÿÿÿ
ÿ ÿÿÿ&ÿ&#ÿÿ0ÿ:# ÿFmmOGÿÿ
ÿ0ÿCÿ:# ÿÿÿ&<ÿÿÿÿ#ÿÿÿ
#ÿÿÿ0ÿ&ÿÿm%
[2ÿ+2-ÿ5+-5Pÿ2Pÿ5442>ÿ>2Ps5Pÿ5+-P8ÿ3+-2ÿ-P55-5?ÿ5P55Bÿ?AP3+,ÿ-.5ÿP5B-P34-5?ÿ
5+-P8ÿ3+-5PR54ÿaYUQeÿ2tÿuvÿ.2APBd
mmOÿ:#ÿÿÿÿÿÿÿÿÿ ÿ#ÿÿm%ÿÿ
ÿ00ÿÿ"ÿÿÿÿ&ÿ!ÿ#ÿÿ!ÿ!ÿÿ
"!ÿL
wÿ$0ÿ0ÿ 0ÿÿÿÿS
wÿ$ ÿ0S
wÿ$ ÿ"ÿ#ÿ'S
wÿm0ÿ"Sÿ
wÿ$ ÿÿÿ0ÿ< #

1W1x2ZYQVT*7TY2*ÿT=UÿYUrTQYUXU17=

Cÿ:# ÿÿÿ&<ÿÿÿ#ÿÿÿ#ÿÿÿKiCÿ"ÿ
ÿÿÿÿ'ÿmÿ%ÿFm%Gÿÿ##ÿÿ
Fn9ÿ$/jÿÿ8]9GÿCÿm%ÿÿ"ÿÿ#ÿÿ#ÿÿ#ÿ
##ÿÿÿ !ÿ!ÿ#!ÿÿ#
y559ÿ544ÿA+9P2-54-5?ÿ95PB2+Bÿ2A-ÿ2tÿ295P5-3+,ÿ5P55Bÿ2PÿR343+3-8ÿ>.5P5ÿ-.5P5ÿ
)58ÿz5ÿ?P3t-d
b2Pÿ-5PP5B-P354ÿAB5B!ÿÿÿÿÿ"ÿÿÿ ÿ"'ÿÿ
ÿ!ÿÿ"ÿÿ"ÿÿ0ÿ"ÿ"ÿ!ÿ"!ÿÿ
!ÿ"#ÿÿ0ÿÿ#ÿÿÿ
b2Pÿ5{A5-34ÿAB5B!ÿÿÿÿÿÿ"ÿ ÿÿÿ 

`YW[TV7ÿQ1bWYX27QW1

Cÿ#ÿÿÿ0ÿ&ÿÿÿ"ÿÿL
wÿ$ ÿ#ÿÿ#S
wÿi ÿÿ ÿFN"!ÿ&#& !ÿÿÿ<ÿÿÿÿÿ$GS
wÿM !ÿ#!ÿ!ÿ !ÿ!ÿÿ#&ÿS
wÿC#ÿ0ÿFÿ#ÿÿ<ÿ ÿÿ GS
wÿÿI ÿ&ÿ# ÿFl # !ÿ !ÿÿÿÿ
GSÿ
wÿ7:#ÿ
7& ÿÿ&ÿÿÿ##ÿ:#ÿÿ"ÿÿ0&ÿÿÿ"ÿ
ÿCÿ#ÿÿ" ÿ&ÿÿ"ÿ ÿÿ#ÿ
"ÿÿÿ #ÿ ÿ#ÿ&ÿ##ÿqÿ0ÿ"ÿÿ
&ÿ#
jÿÿÿ:# ÿ#ÿ"ÿ"ÿÿ#ÿ70ÿÿÿ
ÿ !ÿ !ÿÿÿ&ÿÿ#ÿ!ÿÿE#ÿ
ÿ#ÿ7ÿÿ #ÿ"ÿ ÿ#ÿÿ#ÿÿ; ÿ
ÿ #ÿ"ÿ#ÿ:#ÿÿ ÿÿÿÿ #ÿ"ÿÿ
#ÿÿ#ÿ ÿ#ÿÿ#ÿ&ÿ0ÿ70ÿÿ#ÿ
ÿÿÿ"!ÿ"ÿN"!ÿÿ"0ÿ
|}~ÿ~ÿ
70ÿÿÿÿÿÿÿÿÿ&ÿÿÿÿCÿ
ÿÿ ÿ:# ÿÿ"ÿÿ ÿÿÿ
ÿÿÿCÿÿÿ&ÿÿÿÿÿÿ"ÿ
'ÿ
Cÿ"ÿÿ  ÿ:# ÿ #ÿ&ÿ"ÿÿ0ÿÿ
ÿ 0 ÿ ÿÿÿÿ##ÿDÿ L
wÿÿCÿÿÿÿ# ÿÿÿÿ& ÿ #ÿÿ<ÿ1ÿÿÿ
ÿÿ"ÿÿSÿ
wÿÿKÿ #ÿ"ÿÿ&'"ÿÿ"ÿÿÿ ÿÿ0ÿ&ÿ
ÿ""ÿ ÿÿn^ÿ
ÿÿ0ÿ ÿÿ#!ÿÿ #ÿ&ÿ& 0
[P2945-ÿ=335
Cÿ  ÿ0ÿ"ÿÿ#ÿÿÿÿÿÿÿÿCÿ
&ÿÿ  ÿÿÿÿÿÿÿÿÿ0ÿ
#Dÿ0ÿÿÿ7ÿÿÿ#ÿÿ!ÿ
&#ÿ"ÿÿ0ÿÿÿÿÿ ÿ !ÿÿ#ÿ#0&ÿ
0 ÿÿF%ÿ!ÿÿÿÿÿÿ
ÿÿÿÿ&G
V2+-P2443+,ÿ[P2945-ÿ=335
24A)5ÿÿ ÿÿN"ÿÿÿÿÿÿÿÿÿ0# ÿ
Kÿ"ÿÿÿN" ÿ#ÿÿ
`P5BBAP5ÿÿIÿÿ<ÿÿÿ ##ÿ ÿ #ÿ
/ÿ ÿÿ!ÿ"ÿ #ÿ#ÿÿÿÿÿN"ÿ
ÿÿ!ÿ#ÿÿN"ÿÿÿÿÿÿ #
1A)z5Pÿ2tÿ123345Bÿÿ ÿÿ  # ÿ# &ÿÿÿÿ0ÿ# ÿ
0
123345ÿWP35+-5-32+ÿÿiÿÿÿÿÿÿÿÿÿÿÿ
 ÿ#ÿÿÿÿÿÿÿÿÿ ÿ
ÿ%DÿNÿ ÿÿ"ÿ#ÿÿÿÿÿ
ÿ

T=UÿQ1ÿVWXXUYVQ2*ÿZYUU16WT=U=ÿ21[ÿ1TY=UYQU=

/ÿÿ"ÿÿÿ ÿ#ÿF&ÿ&G!ÿDÿ
"ÿÿÿ'!ÿÿÿ ÿ!ÿÿ#ÿ ÿ&ÿÿ
&ÿÿ ÿÿÿÿ ÿÿDÿ"ÿ ÿ#ÿ
 !ÿÿ  ÿÿÿÿÿCÿ#ÿ ÿÿ&ÿÿ
&ÿÿ ÿÿ ÿÿ ÿF<ÿÿÿÿÿ$G
70ÿÿ"ÿ&ÿÿÿE#ÿ ÿ#ÿIÿÿ#ÿÿÿÿ
ÿ 
=92-ÿB9P58\ÿ7ÿ80ÿ:#ÿÿÿ#ÿ#ÿÿ&ÿÿÿÿ]^_ÿÿ
ÿÿ#ÿÿ899ÿÿÿ"!ÿÿ9]^ÿ#ÿF00ÿ Gÿ
ÿÿ#ÿ#ÿÿ&ÿÿÿÿ]^_ÿÿÿÿ#ÿÿ8ÿ
ÿÿ"
(P25?45B-\ÿ7ÿ80ÿÿÿÿ#ÿÿÿ  # ÿÿ8^ÿÿÿ"ÿÿ
ÿ7ÿÿ&ÿÿÿÿ]^_ÿÿÿÿ#ÿÿ899ÿÿ
ÿÿ <#ÿ ÿÿ:#ÿÿ0# ÿÿ#ÿÿ0

T=UÿQ1ÿWY12XU172*ÿ=UU[ÿVYW`=ÿab*WHUY=cÿ(T*(=cÿU7Vdeÿ
fUgVU`7ÿQ1ÿ76Uÿ=727UÿWbÿV2*QbWY1Q2h

0

/ÿ0ÿÿÿ ÿÿ ÿKiCÿ/ijÿ/iiIÿijÿ/klOjÿ
$jim%ÿ
(P25?45B-ÿa23Pÿ2PÿZP2A+?e\ÿ7ÿ8^0ÿÿÿÿ#ÿ#ÿÿ&ÿÿ
ÿÿ]^_ÿÿÿÿ#ÿÿÿÿ#Dÿ"ÿF  # ÿÿ^ÿ
ÿ&ÿSÿ8^ÿÿ&ÿ#Gÿÿÿÿ"ÿ&#"ÿjÿ
ÿÿÿÿ ÿÿÿ^ÿ0Sÿ#ÿÿÿÿIÿÿ#ÿ
!ÿ !ÿÿ"ÿÿÿÿÿ# 
T=UÿQ1ÿ*21[=V2`UcÿQ1[T=7YQ2*cÿYUVYU27QW12*cÿVWXXUYVQ2*cÿ
YU=Q[U17Q2*cÿ21[ÿ̀T(*QVÿ2YU2=
MÿM ÿÿ7:#ÿJ&ÿ0ÿÿÿÿ&ÿÿ
 ÿ" ÿÿ#!ÿ!ÿÿ#!ÿ !ÿ!ÿÿ
#&ÿÿCÿ#ÿÿÿ0ÿ&ÿÿÿ'ÿ#&ÿ
&0ÿ#ÿ"ÿ"ÿÿ0nopÿ#ÿ70ÿÿÿ&ÿ
Cÿ#ÿÿÿqÿ&Sÿÿÿ ÿÿ&ÿ ÿ
0ÿÿÿÿ" ÿÿÿÿÿk ÿÿ:#ÿ
qÿÿÿ ÿ" ÿ ÿ#ÿÿ#&ÿ"ÿÿ
/ÿ&ÿ#!ÿÿÿ0ÿ"!ÿ#ÿ" ÿID#ÿ" ÿF#ÿ
ÿÿÿÿ" Gÿÿÿ&ÿÿ&ÿ'ÿ <ÿÿ
#ÿ"ÿÿ ÿ&ÿjÿÿÿ#ÿ&ÿÿ
Dÿÿ

123ÿ356789 ÿ558ÿ232ÿÿ7ÿ76ÿ3289 ÿ7ÿÿ355535ÿ537785ÿ
558ÿ23ÿ5ÿ75858ÿ965ÿ675ÿ5ÿ77ÿ76ÿ3289 ÿ7ÿ253ÿ537785ÿ
7ÿ76ÿ35 25858ÿ2ÿ7ÿ96ÿÿ6 ÿ29ÿ2ÿ36ÿ855375ÿ7ÿ5ÿ7935ÿ76ÿ
67 ÿ2 75ÿ5235ÿ32 5587ÿ7ÿ353ÿ2956
5!"#ÿ$232372ÿ 6ÿ2ÿ5658ÿ ÿ26675ÿÿ79356ÿ7ÿ253ÿ
5377856ÿ23ÿ2 777ÿ5 ÿ23ÿ253ÿ85365ÿ55 6ÿ%5235ÿ77ÿ7ÿ
253ÿ5377856ÿ5!"#ÿ$232372ÿ35 2586ÿ29ÿ36ÿ269ÿ293ÿ65ÿ
55375 ÿ672ÿ65ÿ975367ÿ23ÿ55672ÿ5
&ÿÿ'()*+,-ÿ/01+23+0+43ÿ533,ÿ4)+2()67ÿ876ÿ3289 ÿ ÿ5ÿ9658ÿ6ÿÿ62ÿ
23ÿ32 8 6ÿ63ÿ2ÿ232ÿ5586ÿ7ÿ97ÿ2537ÿ8ÿ3567857ÿ
86 56ÿ7 987ÿ86 5ÿ586ÿ 6ÿ2ÿ293656ÿ8ÿ32 867856ÿ876ÿ
3289 ÿ ÿ62ÿ5ÿ9658ÿ23ÿ558ÿ232ÿ3298ÿ5ÿ5856ÿ8ÿ2922858ÿ
23726ÿ2ÿ286ÿ56ÿ8ÿ8756
&ÿÿ:(1/ÿ0+,ÿ;,<3ÿ533,ÿ4)+2()67ÿ876ÿ3289 ÿ ÿ5ÿ9658ÿ2ÿ577 5ÿ98567358ÿ
366ÿ8ÿ32 85 ÿ ÿ32 ÿ7ÿÿ 332 ÿ 8ÿ2ÿ8375 6ÿ  6ÿ
 726ÿ 3ÿ 6ÿ5 5ÿ756ÿ8ÿ3298ÿ3556ÿ23 5 ÿ 3856ÿ97876ÿ
253ÿ639 9356ÿ8ÿ55 ÿ2 2537ÿ3552965ÿ5 56ÿ=5572ÿ
232ÿ7ÿ76ÿ3289 ÿ76ÿ7758ÿ2ÿ5ÿ63ÿ7 72ÿ78ÿ>2ÿ2ÿ5558ÿ
5ÿ558ÿ35ÿ2ÿ76ÿ3289 ÿ6ÿ556675ÿ356ÿ ÿ3569ÿ7ÿ677ÿ2ÿ
2 355 658ÿ 5376ÿ
ÿ ÿ7 5ÿ76ÿ3289 ÿ8256ÿ2ÿ362 5ÿ6657 ÿ ÿ5ÿ9658ÿ6ÿÿ587ÿ
23ÿ397ÿ22ÿ5ÿ35 765ÿ758ÿ2ÿ655 ÿ35 6ÿ2ÿ366ÿ23ÿ2ÿ9856735ÿ
32 ÿ2ÿ856735ÿ23 5 ÿ5887ÿ 6ÿ3298ÿ2536ÿ5
&ÿÿ?+,*-2(106ÿ533,ÿ4)+2()67ÿ@723ÿ@ 86 5ÿ8ÿAB9 7ÿC537785ÿ ÿ5ÿ
9658ÿ6ÿÿ62ÿ23ÿ32 8 6ÿ63ÿ5753ÿ25ÿ23ÿ7ÿ27 72ÿ7ÿ253ÿ
5377856ÿ6ÿÿ6ÿ9382 ÿ23ÿ232ÿ5586ÿ7ÿ3762 6ÿ3732 8ÿ586D
386ÿ7 6ÿ32 86ÿ8778536ÿ8ÿ5876ÿ 37ÿ26ÿ75756ÿ97ÿ
6726ÿ97ÿ977ÿ756ÿ362353ÿ6726ÿ8ÿ696726ÿ55 37ÿ
977756ÿ6235ÿ386ÿ8ÿ253ÿ232ÿ35 6
EF)2ÿ-F(0G7ÿAÿ5753ÿHIÿB9 36ÿ2ÿ76ÿ3289 ÿ96ÿ5ÿ558ÿ35ÿ2ÿÿJKLÿ
23ÿ35 53ÿ2727ÿ693 ÿ53ÿHMMÿ 26ÿ 53ÿ23ÿMJKÿ29 56ÿNIIÿ777536Oÿ
76ÿ3289 ÿ96ÿ5ÿ558ÿ35ÿ2ÿÿJKLÿ23ÿ35 53ÿ2727ÿ693 ÿ53ÿHÿ
 2ÿ2ÿ 53
P()0,40-27ÿHIÿ76ÿ2ÿ76ÿ3289 ÿ53ÿ 35ÿ7ÿ6975ÿ 53ÿ2ÿ76935ÿ228ÿ
63ÿ2535ÿA88ÿ5ÿ558ÿ35ÿ2ÿJKLÿ23ÿ35 53ÿ2727ÿ693 ÿ53ÿHMMÿ
 26ÿ63ÿ7935ÿQ35 53ÿ 53ÿ2956ÿ35ÿ5 5663ÿ7ÿ5ÿ35ÿ 6ÿ35ÿ
 ÿ8D23ÿ8565ÿRÿ76ÿ35 25858ÿ ÿSMÿ 26ÿ23ÿ35 53ÿ 53ÿ295ÿ5ÿ
9658ÿ2ÿ27ÿ228ÿ2535ÿ2ÿ8565ÿ5586

123ÿ7 72ÿ2ÿ2ÿ-2166ÿ5023(ÿN75ÿ286ÿ56ÿ8ÿ837 5ÿ8756Oÿ535ÿ
535ÿ76ÿ77 ÿ23ÿ2ÿ2992 ÿ2ÿ97ÿ 536
8D23
123ÿ7 726ÿ2ÿF*p614ÿ5023(-ÿ7ÿ286ÿ56ÿ356532736ÿ 3656ÿ 296ÿ
837 5ÿ8756ÿ  6ÿ635 6ÿ37536ÿ8ÿ253ÿ62 27ÿ23ÿB97565ÿ
28756ÿ2ÿ 53ÿ23ÿ232ÿ2ÿB9 7ÿ5586ÿ123ÿ965ÿu
&ÿ$236ÿ2ÿv75536w
&ÿÿ15853 ÿ23ÿ5ÿ97ÿ5 756ÿN75ÿ 53ÿx  55ÿ>7637ÿ53625ÿ
977 ÿ276Owÿ23
&ÿÿA7 236ÿ8D23ÿ756556ÿN53758ÿ23ÿB9 7ÿ56ÿ232Oÿ ÿ35ÿ
9237d58ÿÿ5ÿ5ÿ23ÿ@2 ÿ2535
835 58ÿ 53ÿ ÿ5ÿ9658ÿ 2387ÿ2ÿ5ÿ 53ÿ965ÿ35637726ÿ65ÿ23ÿ7ÿ85ÿ
Hÿ23ÿ5ÿÿ3258ÿ66ÿ23ÿ 7 ÿ528ÿ567656ÿ ÿ5ÿ 53ÿ8256ÿ
2ÿ27ÿ235ÿ ÿ5ÿ8567 58ÿ 79ÿ27 ÿ55ÿ2 ÿNx$@QOÿ2ÿ
MMIÿDRÿNOÿ2ÿ87B9 ÿ8732785ÿN 9 58ÿ6ÿ5ÿ 72O
:ZP\;ÿy7ÿzZ:;VÿTE;ÿV;E:V?^:?XUEÿWX\\Xz?U'ÿZ__\?^Z:?XUÿ[a0G-b
{||}~~ÿ
~ ~~ÿ ~~ÿÿ
ÿ ~~ ~~ÿÿ ~ÿ ÿÿÿ ÿ|ÿ
}}
}ÿ |ÿ ÿ~ÿ
~~ {~
ÿ
|~ } }
ÿI 0ÿ8 6 M
Hÿ8 
0ÿ8 6
Kÿ8 6
H
Iÿ8 6 M
Hÿ8 
Iÿ8 6
Kÿ8 6
MJK Iÿ8 6 M
Hÿ8 
Iÿ8 6
Kÿ8 6
MKM Hÿ8 
M
Hÿ8 
Hÿ8 
Kÿ8 6
EF)2ÿ
M
Hÿ8 
Hÿ8 
Kÿ8 6
EF(0Gÿ Hÿ8 
N¡ÿMKO
iÿ
ÿA88ÿÿ2727ÿ693 ÿN7ÿÿ5 6ÿJKLÿ2ÿ5ÿ267956ÿ 75ÿ6ÿÿ63ÿ
89Oÿÿ5ÿ35ÿ35 25858ÿÿ5ÿ 9 9353
iiÿ
ÿ123ÿ35 37ÿ37993 ÿ636ÿ23ÿ228ÿ326ÿ93ÿ23ÿ23 5 6ÿN2ÿ355ÿ
2277Oÿ82ÿ2ÿ965ÿ 53ÿ35 58ÿ7ÿ76ÿ3289 ÿ5235ÿ5ÿ65 758ÿ
75ÿ53728ÿ
5ÿ5ÿ256ÿ2ÿ235ÿ ÿ25ÿ63ÿÿ76ÿ5 5663ÿ2ÿ255ÿÿ675ÿ
B9 7ÿ7 72ÿ2ÿ 53ÿ287ÿ35637726ÿÿ5 55ÿ5ÿ265 975ÿ
63ÿ6
¢2ÿ7 726ÿ35ÿ2ÿ5ÿ 85ÿ7ÿ35 6ÿ535ÿ2537ÿ32 5667ÿ2ÿ6ÿ
35697ÿ7ÿ5ÿ3289 72ÿ2ÿ6ÿ3257ÿ2 535ÿ23ÿ6ÿ5 ÿ76ÿ3 758ÿ
£¤¥¦§¨©ªÿ¦©¬ÿ¦®ª¨©¦¤ÿ̄°°¬ÿ±¥©§®¥¤
876ÿ3289 ÿ ÿ5ÿ758ÿÿ  ÿ732 ÿ63ÿ 89ÿ57253ÿ
73 5ÿ23ÿ6773ÿ7 72ÿ5B975ÿ ÿ35696ÿ7ÿ2329ÿ63ÿ2535
&ÿ 76ÿ²³´µ¶ÿ6ÿ
&ÿ6 77ÿ6ÿ7 987ÿ·¶¹̧º»º¶ÿ½¾¸¿ÀÁ¶
&ÿ89  558ÿ7 987ÿÂ¿½»¶ÿ6ÿ &ÿ 53ÿ 7ÿÃºÄµµ¾Å»º¶ÿÄÅ¶ÀÀº́¿À
&ÿ32t6ÿ7iÿÂº½»¾ÆºÇ½ÿÀ´¾»Èº¶ÿ &ÿ 53ÿ59 5ÿÉºÀÁº¶ÿÀÁÅ¶Áº¾Á¿À
&ÿ5 23ÿÊ³ËÅ¾Ä¾Á³¸¿ÿ6
iÿ¢2
ÿ23ÿ965ÿ7ÿ$ 7237
·´¾Áÿ²Å¿¶Á½¿»ÁÌÿAÿ76ÿ3289 ÿÿIÿ2ÿcÿB9 36ÿ53ÿHMMÿ 26ÿ63ÿ 33753ÿ
NMKÿÿHMLÿ62972Oÿ7ÿÿ3258ÿB9 7ÿ693 ÿ23ÿ57ÿ5ÿÿ
MIKÿÿHMLÿDÿNHÿB9 3ÿ2ÿHÿ 2ÿ53ÿHMMÿ 26ÿ 53wÿ3553ÿ2ÿ5ÿ693 ÿ
5ÿ23ÿ3289 65 7ÿ356Oÿ123ÿ 7ÿ232ÿ76ÿ3289 ÿ6298ÿ5ÿ758ÿ
3723ÿ2ÿ92 537ÿÿ5ÿ 79ÿ7 72ÿ35ÿNÍÿB9 36ÿ2ÿ76ÿ3289 ÿDHMMÿ
 26ÿ63ÿ 33753Oÿ96ÿ5ÿ57ÿ5ÿ"55 ÿ35 56ÿ ÿ5ÿ5 5663ÿ
23ÿ255ÿ232
3ÿ2ÿ255ÿ5ÿ35ÿ5586ÿ9ÿ2ÿ2ÿ392ÿ>565ÿ 58ÿ5586ÿ
23ÿ 6ÿ ÿ35B9735ÿ88772 ÿ7 726ÿ895ÿ2ÿ7 255ÿ63ÿ2535ÿ
"535 ÿ6ÿ55858ÿ123ÿ56ÿ35696ÿ3535 ÿ558ÿ56 56ÿ77ÿIÿ556ÿ2ÿ5ÿ
777ÿ35 5
ÎÅ¾¶ËÄ¶ÀÁÿ²Å¿¶Á½¿»ÁÌÿAÿ76ÿ3289 ÿÿ5ÿ35ÿ2ÿMKÿÿIMÿ 26ÿ53ÿ693 5ÿ
35ÿ7ÿ6975ÿ 33753ÿ2ÿ7ÿHS0Iÿ29 56ÿ53ÿ 35ÿ2ÿÿB9 7ÿ693 ÿ
23ÿ57ÿ5ÿN3553ÿ2ÿ5ÿ693 ÿ5ÿ23ÿ3289 ÿ65 7ÿ356Oÿ"535 ÿ
6ÿ5 5663ÿ23ÿ8565ÿ29 58ÿ558ÿ35 6ÿQ228ÿ2535ÿ76ÿ5 5663ÿ23ÿ
232ÿ2ÿ5ÿ35ÿ5586
123ÿ89  558ÿ232ÿÿ76ÿ3289 ÿÿHÿÿIÿ 26D 35
ÏÐÑÒ°®Ó°¬ÿ̄°°¬ÿ±¥©§®¥¤
82ÿ232ÿ6953658ÿ5586ÿÿ76ÿ3289 ÿ7ÿ 53ÿÿMKÿÿIMÿ 26ÿ53ÿ
693 5ÿ 35ÿN53ÿcÿ22ÿ 53ÿ85Oÿ23ÿ9ÿ2ÿMKÿ 26D 35ÿ22ÿ7ÿ 53ÿ7ÿ
ÿ535ÿ85ÿ35 53ÿ ÿcÿ55ÿ855ÿ123ÿ65535ÿ558ÿ756726ÿ23ÿ5ÿ
35 7ÿ235ÿ879ÿ2ÿ232ÿ65 756ÿ965ÿMKÿ 26D 35ÿ22ÿ2ÿ 53ÿ"553ÿ2ÿ
85ÿIÿ23ÿ7 72ÿ356
&ÿ 5iiÿ·´ºÅ¾È³Å¶ÿ6ÿ8ÿÉºÁµ¾´µ¾Å¶ÿ6ÿ&ÿ837 ÿÊ³ËÅº̧¸¶ÿ¹¿ÅÁºÄº̧¸¶Á¶
&ÿ 8853 23ÿÔÁÅºÄÇ¸¶Åº¶ÿ6ÿ
&ÿ 786ÿÕ¶Ö¶iÀÿ6
&ÿ%3d77ÿ5285 ÿÃÈ¿Åº¶ÿË¿»À¶ÿ
&ÿ28 5586ÿÉ¾Á¶½¾È¿Á¾»ÿ6
&ÿ227ÿ×¿Å¶Á¾´µ³¸Ç̧½ÿË¿½¿ÅÀÇ½
&ÿ 537276ÿ7 987ÿv9367ÿØ³Åº¾´µ³¸Ç̧½ÿ6
&iÿÿ5285 ÿÃ¸¾Ë¿¶ÿ6ÿ
ÿ876ÿ3289 ÿ2326ÿÉ¾Á¶½¾È¿Á¾»ÿ65 756ÿ55ÿ"7 3862t6ÿ28 558ÿNÉÙÿ
ÅºÄµ¶ÅËÀ¾»ººO
iiÿ 93
56672ÿ2ÿ123ÿ232ÿ2ÿ·´ºÅ¾È³Å¶ÿ8D23ÿÉºÁµ¾´µ¾Å¶ÿ965ÿ76ÿ3289 ÿ7ÿ
ÿÿ7ÿ7ÿÿ3258ÿ 5 785

TE;ÿ?Uÿ:TVWÿV;UXYZ:?XUÿ[Z\\ÿ:TVWÿZV;ZEÿ;]^;_:ÿ
^X``;V^?Z\ÿEXaÿWZV`Eb

82ÿ8567 5ÿ2ÿ29365ÿ93ÿ8ÿ253ÿ93ÿ35 6ÿ3723ÿ2ÿ35272ÿÿHIÿ
76ÿ2ÿ76ÿ3289 ÿ53ÿ 35ÿ96ÿ5ÿ558ÿ35ÿ2ÿÿJKLÿ23ÿ35 53ÿ2727ÿ
693 ÿ7ÿIMHMMÿ 26ÿ2ÿ 53ÿNcÿ5 6226ÿ2ÿ76ÿ3289 ÿ96ÿ5ÿ558ÿ
35ÿ2ÿÿJKLÿ23ÿ35 53ÿ2727ÿ693 ÿ53ÿHÿ 2ÿ2ÿ 53Oÿ967ÿ3298ÿ
63ÿ5B975ÿAÿ23ÿ9ÿ2535ÿ8ÿ2329ÿ2 ÿ7ÿ5ÿ93366ÿ
Aÿ2ÿ5ÿ5ÿ93ÿ76ÿ83ÿ355ÿ32ÿ85 ÿ8ÿ7 785 ÿ276935ÿ123ÿ
5  58ÿ93ÿ8567 72ÿ565 7 ÿ7ÿ5ÿ 65ÿ2ÿ7ÿ93366ÿ 53ÿ2956ÿ
6298ÿ32 ÿHMMÿ 26ÿ2ÿ 53ÿ53ÿ 35
123ÿ-*FF(3--1)+ÿ2ÿ3532 ÿ8ÿB97ÿ8567 72ÿ2ÿ35 58ÿ93366ÿ
76ÿ3289 ÿ ÿ5ÿ758ÿ7ÿ253ÿ6657ÿ2655 75ÿ23ÿ6657ÿ
265535 5ÿ366ÿ558ÿ5377856ÿ"553ÿ2ÿ253ÿ3289 ÿ56ÿ23ÿ65 7ÿ
7 72ÿ8735 726ÿ8ÿ35637726
A278ÿ63ÿ2 ÿ7ÿ23ÿ63ÿ837ÿ2ÿ275ÿ2ÿ23 5 ÿ 6ÿ23ÿ228ÿ
326ÿ>2ÿ2ÿ3d5ÿ7562 ÿ2ÿ35 58ÿ93ÿ23ÿ558ÿ35 58ÿ ÿ2ÿ7562 

TE;ÿ?UÿaXV`ZU:ÿ;E:ZP\?Ee;aÿ:TVW'VZEEÿ[P;V`TaZ'VZEEfÿ
gXhE?Z'VZEEbfÿUXUWXXaÿXVÿW;;aÿ^VX_
i

123ÿ232ÿ2ÿ55358ÿ9 ÿ32 85 ÿ8ÿ366ÿ5586ÿ7 987ÿ75ÿ 35ÿ
9 ÿ95366ÿ3256ÿ7 987ÿ35695366ÿ67 556ÿ5695ÿ57ÿ
9539ÿ8ÿ$ 327 ÿ5379ÿ7ÿ567658ÿ823 ÿ%5398 366ÿ 6ÿ
 36ÿ2ÿ293656ÿ5
AÿHIÿ76ÿ76ÿ3289 ÿ53ÿ 35ÿ7ÿIMHMMÿ 26ÿ2ÿ63ÿ7ÿÿ3298ÿ6ÿÿ
32 8 6ÿ7 72ÿA88ÿ5ÿ558ÿ35ÿ2ÿÿJKLÿ23ÿ35 53ÿ2727ÿ693 ÿ
53ÿHMMÿ 26ÿ2ÿ63ÿ7935
%5398 366ÿ96ÿ5ÿ823 ÿÿ7 72ÿA7 72ÿ2ÿ 75ÿ32 7ÿ
%5398 366ÿ23ÿ%5398 366ÿ7ÿ36772ÿ ÿ 965ÿ85 ÿ23ÿ53 5ÿ793ÿ
j6536ÿ7ÿ5ÿ5355ÿ2953ÿ35 6ÿ6298ÿ5ÿ575ÿ2ÿ5ÿ55ÿ2ÿ823  ÿ
ÿ5ÿ75ÿ2ÿ7 72
i123
ÿ232ÿ2ÿ75ÿ 35ÿÿ76ÿ3289 ÿ3723ÿ2ÿ5ÿ7822ÿ65

TE;ÿ?UÿZkTZ:?^ÿZV;ZE

U35ÿh)(lÿmÿU)2ÿn)(ÿE063ÿ-063ÿ)(ÿT-3ÿ*-3ÿ1+ÿU35ÿh)(lÿE2023ÿ512o)*2ÿ
E*FF63/3+206ÿEF34106ÿ\)406ÿU33,-ÿ\0p361+<q
Xp201+ÿV3r*1(3,ÿ_3(/12-7ÿ$269ÿ7ÿ32375ÿ65ÿ23ÿ2 ÿ567785ÿ8D23ÿ
53ÿ9237756ÿ5235ÿ7ÿ76ÿ3289 ÿ7ÿ23ÿ3298ÿ97ÿ 536ÿ!5376ÿ
8ÿ267ÿ23ÿ35 5ÿ27 72ÿ ÿ5ÿ35B97358ÿÿ65ÿ37 ÿ23ÿ2 ÿ97ÿ
5 756ÿ
835 5ÿ2ÿ8565ÿ558ÿ35 6ÿ ÿ3569ÿ7ÿ25ÿ266ÿ32ÿ85 226772ÿ2ÿ
85 8ÿ5586ÿ876ÿ266ÿ2ÿ25ÿ ÿ 965ÿ6ÿ692 72ÿ8535235ÿ2ÿ777d5ÿ
76ÿ d38ÿ82ÿ2ÿ35 ÿ235ÿ ÿsÿ2ÿ5ÿ 53ÿ28ÿ35 ÿÿ25ÿ75ÿ8ÿ 7ÿ
Hcÿ8 6ÿ5 55ÿ35 56ÿ5ÿ696575ÿ 6ÿ35ÿ 935ÿ8ÿ 5ÿ32 ÿ
2ÿ5ÿ 53t6ÿ693 5ÿ23ÿ5ÿ5ÿ35 5ÿ298ÿ3569ÿ7ÿ677 ÿ3589 726ÿ
7ÿ2 ÿ ÿ72 66ÿ 536ÿ 7ÿ7758ÿ8ÿ566ÿ8565ÿ558ÿ756726ÿ ÿ
2ÿ35B9735ÿ 37ÿ35 56

0

01234ÿ67ÿ81339 ÿ9 ÿ90ÿ4ÿ 14ÿ14
1"ÿ#ÿ$
1ÿÿ
! %ÿ'(()
*ÿ'++)
,ÿ'++)
-ÿ'++)
%
./*0ÿ123/ ./0.ÿ123 ./40ÿ123/ %/.ÿ123/
./0.ÿ123 %/.ÿ123/ %/0ÿ1235/ */.ÿ1235/
*
ÿ'
ÿ(6
ÿ72)+6ÿ8+9):5ÿ;ÿ*ÿ<++)ÿ=>?3@8=>1ÿ5:(6+3=>+5Aÿ8(ÿ>()ÿ+B?++8ÿ%ÿ1233(>ÿ9+6ÿ5@6<2?+ÿ
2ÿ?6+/ÿ
C
>ÿ)6+2)D+>)ÿ26+25ÿ7=):ÿ2>ÿ2E+621+ÿ72)+6ÿ8+9):ÿ16+2)+6ÿ):2>ÿ-ÿ<++)Aÿ2993Fÿ2ÿ
D2B=D@Dÿ(<ÿ./0ÿ1233(>5ÿ9+6ÿ2?6+ÿ<(()ÿ(<ÿ72)+6/ÿ
GHGIÿ17ÿJ:+6+ÿ):+ÿ5@KD+65+8ÿ7++8ÿ16(7):Aÿ+59+?=233Fÿ:F86=332Aÿ
:25ÿ6+2?:+8ÿ):+ÿ72)+6ÿ5@6<2?+Aÿ2993Fÿ+=):+6ÿ=>ÿ2ÿ72)+6ÿ?266=+6ÿ(6ÿ2>ÿ=>E+6)ÿ+D@35=(>ÿ
):6(@1:ÿ)62=3=>1ÿ:(5+5ÿ)(ÿ2993Fÿ):+ÿ8=3@)+ÿ5962FÿK+3(7ÿ):+ÿ72)+6ÿ5@6<2?+ÿ)(ÿ=>5@6+ÿ
28+L@2)+ÿ?(E+621+/
2MÿM7ÿJ:+6+ÿ5@KD+65+8ÿ7++85ÿ5@?:ÿ25ÿ:F86=332AÿK3288+67(6)Aÿ(6ÿ
?((>)2=3ÿ26+ÿ16(7=>1ÿ=>ÿ8++9+6ÿ72)+6ÿ2>8ÿ26+ÿ3+55ÿD2)@6+ÿN+/1/ÿ>()ÿ)(ÿ):+ÿ5@6<2?+ÿ(<ÿ
):+ÿ72)+6Oÿ2>8P(6ÿ7:+6+ÿ):+ÿ72)+6ÿ=5ÿ53(73FÿD(E=>1ÿ):6(@1:ÿ):+ÿ7++8ÿ16(7):Aÿ):+ÿ
@5+ÿ(<ÿ2>ÿ2993=?2)=(>ÿD+):(8ÿN5@?:ÿ25ÿ=>E+6)ÿ+D@35=(>ÿ?266=+6ÿ(6ÿ3(>1Q)62=3=>1ÿ:(5+5Oÿ
)(ÿ=>R+?)ÿ):=5ÿ96(8@?)ÿ>+26ÿ):+ÿK())(Dÿ7=):ÿ7+=1:)+8ÿ:(5+5ÿD2Fÿ=D96(E+ÿ?(>)6(3/
GIÿ1ÿIÿGHMSÿ1TGÿ#S7ÿU993Fÿ):+ÿ6+?(DD+>8+8ÿ
62)+ÿ(<ÿ):=5ÿ96(8@?)ÿ25ÿ2ÿ5962Fÿ=>ÿ5@<V?=+>)ÿ?266=+6ÿ)(ÿ<@33Fÿ?(E+6ÿ):+ÿ)261+)ÿ26+2/ÿ
U993=?2)=(>5ÿ5:(@38ÿK+ÿD28+ÿ)(ÿ+>5@6+ÿ?(D93+)+ÿ?(E+621+ÿ(<ÿ):+ÿ7++8ÿ26+25/ÿC>ÿ
D=B+8ÿ7++8ÿ9(9@32)=(>5Aÿ@5+ÿ):+ÿ:=1:ÿ62)+ÿ(<ÿ2993=?2)=(>ÿ25ÿ=>8=?2)+8ÿKFÿ7++85ÿ
96+5+>)/ÿ'(6ÿ8+>5+ÿ5@KD+65+8ÿ7++85ÿ(6ÿ72)+6ÿ(E+6ÿ*ÿ<++)ÿ8++9Aÿ2ÿ5@6<2?+ÿ5962Fÿ=5ÿ
>()ÿ6+?(DD+>8+8ÿNW:=5ÿ96(8@?)ÿ5:(@38ÿK+ÿ2993=+8ÿ5@K5@6<2?+ÿ=>ÿ):+5+ÿ5=)@2)=(>5/O
0XÿYZÿ#$ÿ9$ÿ1TGÿ[HS1S7ÿ'(6ÿ5+E+6+ÿ7++8ÿ(6ÿ
2312+ÿ=><+5)2)=(>5Aÿ):+ÿ@5+ÿ(<ÿ2>ÿ2996(E+8ÿ2312+?=8+ÿ+=):+6ÿ25ÿ2ÿ96+)6+2)D+>)ÿ)(ÿ):+ÿ
2993=?2)=(>ÿ(<ÿ):=5ÿ96(8@?)ÿ(6ÿ=>ÿ2ÿ)2>\ÿD=BAÿD2Fÿ6+5@3)ÿ=>ÿ+>:2>?+8ÿ7++8ÿ?(>)6(3/
J:+>ÿ)2>\ÿD=B=>1Aÿ6+28ÿ2>8ÿ<(33(7ÿ):+ÿ32K+3+8ÿ96+?2@)=(>26Fÿ5)2)+D+>)5Aÿ8=6+?)=(>5ÿ
<(6ÿ@5+Aÿ7++85ÿ?(>)6(33+8Aÿ2>8ÿ():+6ÿ6+5)6=?)=(>5ÿ<(6ÿ+2?:ÿ)2>\ÿD=Bÿ96(8@?)/ÿÿ
ÿSÿ]$ÿ$ÿMÿ"ÿHÿMÿSÿGÿIÿ
$ÿSGÿGSÿÿ$ÿXÿMZ^ÿ_(ÿ>()ÿ+B?++8ÿ2>Fÿ32K+3+8ÿ62)+ÿ(6ÿ8(5+/ÿ
W(ÿ+>5@6+ÿ?(D92)=K=3=)FAÿ2ÿR26ÿ)+5)ÿ=5ÿ6+?(DD+>8+8ÿK+<(6+ÿV+38ÿ2993=?2)=(>ÿ(<ÿ
2>Fÿ)2>\ÿD=Bÿ?(DK=>2)=(>/ÿ̀(>5@3)ÿ7=):ÿa+bcdÿ̀(69(62)=(>ÿ<(6ÿ32)+5)ÿ)2>\ÿD=Bÿ
6+?(DD+>82)=(>5/
3ÿ3SÿSÿ1TGÿ[HSÿeÿfMg
W:+ÿ288=)=(>ÿ(<ÿh(D++>Aÿ(6ÿ():+6ÿ?(99+6QK25+8ÿ:+6K=?=8+5P2312+?=8+5Aÿ7=):ÿ):=5ÿ
96(8@?)ÿD2Fÿ=D96(E+ÿ?(>)6(3ÿ(>ÿ5(D+ÿ59+?=+5Aÿ5@?:ÿ25ÿ:F86=332/ÿ'(6ÿK+5)ÿ6+5@3)5Aÿ
2993Fÿ*ÿ1233(>5ÿ):=5ÿ96(8@?)ÿ=>ÿ?(DK=>2)=(>ÿ7=):ÿ-ÿ1233(>5ÿ(<ÿh(D++>ÿN./iÿ3K5/ÿ
2/=/P1233(>Oÿ9+6ÿ2?6+/ÿ'(6ÿ:F86=332ÿ?(>)6(3ÿ2>8ÿ?(>)6(3ÿ(<ÿ():+6ÿ59+?=+5ÿ7=):ÿ:=1:ÿ
5+>5=)=E=)Fÿ)(ÿ?(99+6Aÿ3(7+6ÿ62)+5ÿ(<ÿh(D++>ÿD2Fÿ235(ÿ+>:2>?+ÿ):+ÿ2?)=E=)Fÿ(<ÿ):=5ÿ
96(8@?)/ÿU993Fÿ?(99+6ÿ2)ÿ2ÿD=>=D@Dÿ(<ÿ./%ÿ99Dÿ=>ÿ?(DK=>2)=(>ÿ7=):ÿ):=5ÿ96(8@?)/ÿ
j=1:+6ÿ62)+5ÿD2FÿK+ÿ>++8+8ÿ=>ÿ26+25ÿ7=):ÿ8+>5+ÿ7++85/
3ÿ3SÿSÿ1TGÿ[HSÿeÿS$
W:+ÿ288=)=(>ÿ(<ÿ+>8():233ÿ7=):ÿ):=5ÿ96(8@?)ÿD2Fÿ=D96(E+ÿ?(>)6(3ÿ(>ÿ5(D+ÿ59+?=+5Aÿ
5@?:ÿ25ÿ:F86=332/ÿ'(6ÿK+5)ÿ6+5@3)5Aÿ2993Fÿ):=5ÿ96(8@?)ÿ2)ÿ%ÿ)(ÿ*ÿ1233(>5ÿ9+6ÿ2?6+ÿ=>ÿ
?(DK=>2)=(>ÿ7=):ÿ):+ÿ8=9()255=@Dÿ523)ÿ(<ÿ+>8():233ÿ2)ÿ./kÿ)(ÿ%/*ÿ1233(>5P2?6+ÿ<(()ÿ
N=/+/ÿ%ÿ)(ÿ*/.ÿ99Dÿ2/=/O/ÿj=1:+6ÿ62)+5ÿD2FÿK+ÿ@5+8AÿK@)ÿ8(ÿ>()ÿ+B?++8ÿ):+ÿD2B=D@Dÿ
233(7+8ÿ62)+ÿ<(6ÿ+=):+6ÿ96(8@?)/
ldWmnÿ'(6ÿ_6=>\=>1ÿNb()2K3+OÿJ2)+6
oÿÿW:+ÿ86=>\=>1ÿN9()2K3+Oÿ72)+6ÿ6+5)6=?)=(>5ÿ<(6ÿ2993=?2)=(>5ÿ(<ÿ):=5ÿ96(8@?)ÿ93@5ÿ
+>8():233ÿ26+ÿ)(ÿ+>5@6+ÿ):2)ÿ?(>5@D9)=(>ÿ(<ÿ72)+6ÿKFÿ):+ÿ9@K3=?ÿ=5ÿ233(7+8ÿ(>3Fÿ
7:+>ÿ):+ÿ?(>?+>)62)=(>ÿ(<ÿ+>8():233ÿ=>ÿ):+ÿ72)+6ÿ=5ÿ3+55ÿ):2>ÿ):+ÿp`qÿNp2B=D@Dÿ
`(>)2D=>2)=(>ÿq+E+3Oÿ(<ÿ./%ÿ99D/ÿU993=?2)(65ÿ5:(@38ÿ?(>5=8+6ÿ):+ÿ@>=L@+ÿ
?:262?)+6=5)=?5ÿ(<ÿ):+ÿ)6+2)+8ÿ72)+65ÿ)(ÿ255@6+ÿ):2)ÿ+>8():233ÿ?(>?+>)62)=(>5ÿ=>ÿ
9()2K3+ÿ86=>\=>1ÿ72)+6ÿ8(ÿ>()ÿ+B?++8ÿ./%ÿ99Dÿ2)ÿ):+ÿ)=D+ÿ(<ÿ?(>5@D9)=(>/
oÿÿ'(6ÿ2993=?2)=(>5ÿ(<ÿ):=5ÿ96(8@?)ÿ93@5ÿ+>8():233Aÿ):+ÿ86=>\=>1ÿ72)+6ÿ5+)K2?\ÿ
8=5)2>?+ÿ<6(Dÿ<@>?)=(>=>1ÿ9()2K3+ÿ72)+6ÿ=>)2\+5ÿ=5ÿrÿk..ÿ<++)/ÿl()+nÿmB=5)=>1ÿ
9()2K3+ÿ72)+6ÿ=>)2\+5ÿ):2)ÿ26+ÿ>(ÿ3(>1+6ÿ=>ÿ@5+Aÿ5@?:ÿ25ÿ):(5+ÿ6+932?+8ÿKFÿ
2ÿ?(>>+?)=(>ÿ)(ÿ2ÿD@>=?=923ÿ72)+6ÿ5F5)+Dÿ(6ÿ2ÿ9()2K3+ÿ72)+6ÿ7+33Aÿ26+ÿ>()ÿ
?(>5=8+6+8ÿ)(ÿK+ÿ<@>?)=(>=>1ÿ9()2K3+ÿ72)+6ÿ=>)2\+5/

09184ÿ1 ÿs 9 13

_(ÿ>()ÿ?(>)2D=>2)+ÿ72)+6Aÿ<((8Aÿ(6ÿ<++8ÿKFÿ5)(621+ÿ2>8ÿ8=59(523/
Sÿ7ÿh++9ÿ9+5)=?=8+ÿ=>ÿ(6=1=>23ÿ?(>)2=>+6/ÿ_(ÿ>()ÿ9@)ÿ?(>?+>)62)+ÿ
(6ÿ8=3@)+ÿ=>)(ÿ<((8ÿ(6ÿ86=>\ÿ?(>)2=>+65/ÿ_(ÿ>()ÿ?(>)2D=>2)+ÿ<++8Aÿ<((85)@<<5Aÿ(6ÿ
86=>\=>1ÿ72)+6/ÿ_(ÿ>()ÿ5)(6+ÿ(6ÿ)62>59(6)ÿ>+26ÿ<++8ÿ(6ÿ<((8/ÿa)(6+ÿ2)ÿ)+D9+62)@6+5ÿ
2K(E+ÿ,*t'/ÿ
Sÿ7ÿd9+>ÿ8@D9=>1ÿ=5ÿ96(:=K=)+8/ÿb+5)=?=8+ÿ725)+5ÿ26+ÿ)(B=?/ÿ
CD96(9+6ÿ8=59(523ÿ(<ÿ+B?+55ÿ9+5)=?=8+Aÿ5962FÿD=B)@6+Aÿ(6ÿ6=>52)+ÿ=5ÿ2ÿE=(32)=(>ÿ(<ÿ
'+8+623ÿ327/ÿC<ÿ):+5+ÿ725)+5ÿ?2>>()ÿK+ÿ8=59(5+8ÿ(<ÿKFÿ@5+ÿ2??(68=>1ÿ)(ÿ32K+3ÿ
=>5)6@?)=(>5Aÿ?(>)2?)ÿF(@6ÿa)2)+ÿb+5)=?=8+ÿ(6ÿm>E=6(>D+>)23ÿ̀(>)6(3ÿU1+>?FAÿ
(6ÿ):+ÿj2u268(@5ÿJ25)+ÿ6+96+5+>)2)=E+ÿ2)ÿ):+ÿ>+26+5)ÿmbUÿc+1=(>23ÿd<V?+ÿ<(6ÿ
1@=82>?+/
vwHÿÿÿSxÿyÿÿÿ!7ÿ_(ÿ>()ÿ6+@5+ÿ(6ÿ
6+V33ÿ):=5ÿ?(>)2=>+6/ÿW6=93+ÿ6=>5+ÿ?(>)2=>+6ÿN(6ÿ+L@=E23+>)Oÿ96(D9)3Fÿ2<)+6ÿ+D9)F=>1/ÿ
W6=93+ÿ6=>5+ÿ25ÿ<(33(75nÿmD9)Fÿ):+ÿ6+D2=>=>1ÿ?(>)+>)5ÿ=>)(ÿ2993=?2)=(>ÿ+L@=9D+>)ÿ
(6ÿ2ÿD=Bÿ)2>\ÿ2>8ÿ862=>ÿ<(6ÿ%.ÿ5+?(>85ÿ2<)+6ÿ):+ÿz(7ÿK+1=>5ÿ)(ÿ86=9/ÿ'=33ÿ):+ÿ
?(>)2=>+6ÿ{ÿ<@33ÿ7=):ÿ72)+6ÿ2>8ÿ6+?29/ÿa:2\+ÿ<(6ÿ%.ÿ5+?(>85/ÿb(@6ÿ6=>52)+ÿ=>)(ÿ
2993=?2)=(>ÿ+L@=9D+>)ÿ(6ÿ2ÿD=Bÿ)2>\ÿ(6ÿ5)(6+ÿ6=>52)+ÿ<(6ÿ32)+6ÿ@5+ÿ(6ÿ8=59(523/ÿ
_62=>ÿ<(6ÿ%.ÿ5+?(>85ÿ2<)+6ÿ):+ÿz(7ÿK+1=>5ÿ)(ÿ86=9/ÿc+9+2)ÿ):+ÿ96(?+8@6+ÿ)7(ÿ
D(6+ÿ)=D+5/ÿW:+>ÿ(<<+6ÿ):+ÿ?(>)2=>+6ÿ<(6ÿ6+?F?3=>1ÿN=<ÿ2E2=32K3+Oÿ(6ÿ6+?(>8=)=(>=>1Aÿ
(6ÿ9@>?)@6+ÿ2>8ÿ8=59(5+ÿ(<ÿ=>ÿ2ÿ52>=)26Fÿ32>8V33Aÿ(6ÿ=>?=>+62)=(>Aÿ(6Aÿ=<ÿ233(7+8ÿKFÿ
a)2)+ÿ2>8ÿ3(?23ÿ2@):(6=)=+5AÿKFÿK@6>=>1/ÿC<ÿK@6>+8Aÿ5)2Fÿ(@)ÿ(<ÿ5D(\+/
9 01s4ÿsÿ90ÿ1 4ÿ9ÿ99xÿ44xÿ9ÿsfs8ÿ#104|
# }ÿM7ÿa+bcdÿ̀(69(62)=(>ÿ72662>)5ÿ):2)ÿ):=5ÿ96(8@?)ÿ?(><(6D5ÿ
)(ÿ):+ÿ?:+D=?23ÿ8+5?6=9)=(>ÿ(>ÿ):+ÿ96(8@?)ÿ32K+3/ÿW+5)=>1ÿ2>8ÿ6+5+26?:ÿ:2E+ÿ235(ÿ
8+)+6D=>+8ÿ):2)ÿ):=5ÿ96(8@?)ÿ=5ÿ6+25(>2K3FÿV)ÿ<(6ÿ):+ÿ@5+5ÿ8+5?6=K+8ÿ(>ÿ):+ÿ96(8@?)ÿ
32K+3/ÿW(ÿ):+ÿ+B)+>)ÿ?(>5=5)+>)ÿ7=):ÿ2993=?2K3+ÿ327Aÿa+bcdÿ̀(69(62)=(>ÿD2\+5ÿ
>(ÿ():+6ÿ+B96+55ÿ(6ÿ=D93=+8ÿ72662>)Fÿ(<ÿV)>+55ÿ(6ÿD+6?:2>)2K=3=)Fÿ>(6ÿ2>Fÿ():+6ÿ
+B96+55ÿ(6ÿ=D93=+8ÿ72662>)Fÿ2>8ÿ2>Fÿ5@?:ÿ72662>)=+5ÿ26+ÿ+B96+553Fÿ8=5?32=D+8/ÿ
YG7ÿ'+8+623ÿ327ÿ96(:=K=)5ÿ):+ÿ@5+ÿ(<ÿ):=5ÿ96(8@?)ÿ=>ÿ2ÿD2>>+6ÿ=>?(>5=5)+>)ÿ7=):ÿ
=)5ÿ32K+3ÿ8=6+?)=(>5/ÿW(ÿ):+ÿ+B)+>)ÿ?(>5=5)+>)ÿ7=):ÿ2993=?2K3+ÿ327Aÿ):+ÿK@F+6ÿ255@D+5ÿ
6+59(>5=K=3=)Fÿ<(6ÿ2>Fÿ28E+65+ÿ?(>5+L@+>?+5ÿ=<ÿ):=5ÿ96(8@?)ÿ=5ÿ>()ÿ@5+8ÿ2??(68=>1ÿ
)(ÿ=)5ÿ32K+3ÿ8=6+?)=(>5/ÿC>ÿ>(ÿ?25+ÿ5:233ÿa+bcdÿ̀(69(62)=(>ÿK+ÿ3=2K3+ÿ<(6ÿ2>Fÿ3(55+5ÿ
(6ÿ82D21+5ÿ6+5@3)=>1ÿ<6(Dÿ):+ÿ@5+Aÿ:2>83=>1ÿ(6ÿ2993=?2)=(>ÿ(<ÿ):=5ÿ96(8@?)ÿ=>ÿ2ÿ
D2>>+6ÿ=>?(>5=5)+>)ÿ7=):ÿ=)5ÿ32K+3/
'(6ÿ288=)=(>23ÿ=D9(6)2>)ÿ32K+3=>1ÿ=><(6D2)=(>ÿ6+1268=>1ÿa+bcdÿ̀(69(62)=(>~5ÿW+6D5ÿ
2>8ÿ̀(>8=)=(>5ÿ(<ÿ5+AÿC>:+6+>)ÿc=5\5ÿ(<ÿ5+ÿ2>8ÿq=D=)2)=(>ÿ(<ÿc+D+8=+5Aÿ93+25+ÿ
E=5=)ÿ ÿ(6ÿ5?2>ÿ):+ÿ=D21+ÿK+3(7/

ÿ̀(9F6=1:)ÿ*.%kÿa+bcdÿ̀(69(62)=(>
q=))(62ÿ=5ÿ2ÿ6+1=5)+6+8ÿ)628+D26\ÿ(<ÿa+bcdÿ̀(69(62)=(>
'bq*.%0%..k

):ÿp+
9ÿ


++
ÿ=)+ÿk..
%%00.ÿl(
6
6
=
8
=
2
>
ÿ
a)
6
)
A
ÿ
a@
`26D+3AÿClÿ-k.,*Aÿ/a/U/

