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1. Introduction

Stone Creek Golf Club recognizes the importance of sound environmental stewardship
and is committed to optimizing its golf course management practice to protect the
environment within, and surrounding the golf course. The OGCSA Environmental
Stewardship Guidelines have been used to develop an Environmental Stewardship Plan,
which directs the management practices at Stone CreelOilf

The cornerstone of environmental stewardship at Stone Creek Golf Club is the
philosophy of Integrated Pest Management (IPM). IPM is a management system that
utilizes systematic, disciplined, and documented cultural practices as a first line of
defense for pest control. Many pest management practices do not involve the use of
pesticides. Mechanical strategies, such as proper mowing and aerification, also
contribute to turfgrass health and will be implemented. Biological control options will
be considered and utilized whenever feasible. On occasion, when cultural practices are
not fully effective at controlling pests, the use of pesticides to manage pest damage will
be necessary. The staff at Stone Creek Golf Club will routinely scout the golf course and
monitor for evidence of pestfestation.

Stone Creek Golf Club will consider all IPM strategies that will protect the environment
and maximize the quality of turfgrass by using a combination of tactics to control pests,
including cultural, biological, genetic, and chemical controls. The Stone Creek Golf
Club IPM Plan provides a sound working framework for selection and implementation
of the most environmentally sound solutions to golf coursegrebtems.

This IPM Plan describes detailed and specific practices at Stone Creek Golf Club, and
serves as an operational reference that directs golf course management practice. Stone
Creek Golf Club is dedicated to the philosophy and the practicality of Integrated Pest
Management, and remains vigilant to incorporate emerging and useful golf course
management practices into the IPM Plan. Accordingly, this document is viewed to be a
functional document that will evolve over time, and one that will be revised to
incorporate industry developments that will bolster and optimize the effectiveness of the
plan.



2. Integrated Pest ManagemenDefinition

Integrated pest management is "a coordinated decision-making and action process that
uses the most appropriate pest control methods and strategy in an environmentally and
economically sound manner to meet pest management objectives" (Washington State,
Interangency Integrated Pest Management Coordinating Committee, 2002 and ORS
634.650). Integrated pest management includes optimizing turfgrass health through
cultural practices to enhance natural plant resistance to pest infestation, optimizing
habitats for beneficial species, and minimizing plant damage resulting from routine golf
courseoperations.

In certain instances the use of pesticides to control some pests and diseases may be
necessary. An essential component of the IPM Plan is the coordination of the ongoing
use of cultural methods with the selective use of pesticides as a means of minimizing
pesticide application. The elements of integrated pest managemiede:

® Preventing pest problems.

Scouting and monitoring for the presence of pests and pest damage.

e Establishing the density of the pest population, which may be set as low as zero,
that can be tolerated or correlated with a damage level sufficient to warrant
treatment of the problem based on health, public safety, economic, or aesthetic
thresholds. This density is the action threshold for a specific pest.

® Treating pest problems to reduce populations below those levels established by
action thresholds using strategies that may include biological, cultural, mechanical
and chemical control methods and that shall consider human health, ecological
impact, feasibility and cost effectiveness.

® Evaluating the effects and efficacy of pest treatments.

The broad objective of the Stone Creek Golf Club IPM Plan is to maximize the use of
natural methods to control pests through optimized, disciplined, and documented golf
course management practice. To meet this objective, the Stone Creek Golf Club IPM
Plan defines turfgrass, non-turfgrass, natural and aquatic management areas; pests of
concern within these areas; methods to monitor pest populations; pest action threshold
levels that when exceeded require action; and the actions to be taken once threshold
levels have beereached.

Several examples of natural methods to control pests include optimizing turfgrass health
through cultural practice to optimize natural plant resistance to pest infestation,
optimizing habitats for beneficial species, and minimizing turfgrass damage resulting
from routine golf course operations. However, in spite of the use of natural methods, in
certain instances the use of chemicals such as pesticides to control some pests is



unavoidable. An essential component of the IPM Plan is the coordination of the ongoing
use of natural methods with the selective use of these agents to wisely make pesticide
applications.



3. IPM Objectives

The most important part of a successful program is monitoring. The turfgrass conditions

need to be observed regularly. Results of the monitoring will be documented including

patterns of pest activity and the successes and failures. The following are the basic
objectives for the Stone Creek Golf Club IFNan.

® Minimize potential hazards and reduce risk of exposure to people, animals, and the
environment.

e Optimize playing conditions of the golf course.

e Utilize effective monitoring to enable selective and targeted control of pest
populations.

® Minimize pesticide use through tactical and targeted application while optimizing
pesticide efficacy.

® Optimize turfgrass quality.

® Reduce pest management expenses.

® Maintain health of landscape elements such as trees, shrubs, flower beds, and
natural areas

® Conserve energy.



4.1PM Structure

The structure of the IPM Plan is based on the selective targeting of plant pathogens,
weeds, and insects that threaten the agronomic health of the golf course. In addition, the
IPM Plan includes provisions to optimize the quality of aquatic areas of the golf course.
The strategy of the IPM Plan is fadlows:

® Define areas requiring management and the relative maintenance intensity
associated with each area.

e |dentify pests likely to be encountered.

® Determine the pest's life cycle, and know which life stage to target.

® Establish action threshold levels for each pest that when exceeded, trigger
corrective action.

® Scout and monitor for the presence of pests.

® Maintain vigorous turfgrass health through maintenance practices to optimize pest
tolerance.

® |Implement sequential corrective action when threshold levels have been exceeded.

O Adjust cultural practice.

O Utilize mechanical and biological controls when appropriate.

O Determine if pesticide intervention is necessary or appropriate and apply
minimum amounts of selective chemical agents in a highly targeted fashion.
Chemical agents will be selected based on minimal toxicity and optimal
efficacy.

® Document all scouting and monitoring observations, treatments, and treatment
results.

e Determine if the "corrective actions" actually reduced or prevented pest
populations, were economical, and minimized risks.



5. Area Definition

Stone Creek Golf Club, which was built in 2002, is located on 90 acres with 18 holes in
OR, OR (Clackamas County)SA.

Stone Creek Golf Course is an 18 hole public golf course located on approximately 140
acres in Oregon City, Oregon (Clackamas County). Property surrounding the golf course
includes rural and residential property. The golf course was built in 2001 using a
combination of native materials and sand-based construction. All greens are "USGA"
type (sand based) greens and tee boxes are capped with a 6 inch layer of sand. The
remaining areas of the golf course consist of shaped, native material present on-site at
the initiation of construction. The managed areas of the golf course include turfgrass
areas, non-turfgrass areas, and aquatas.

5.1. ManagementAreas

The managed areas of the golf course include turfgrass areas, non-turfgrass areas,
environmentally sensitive areas, and/or aquatic areas. A description of each specific area
is providedbelow.

The turfgrass, ornamental areas, and their respective management requirements are
defined in Tabld..

Table 1.

Area Definition and MaintenanceRequirements

Typical .
Acres Irrigation Mowing Turfgrass  Fertilizer Cultgral
Area o . . : Practice
Maintained Requirement Frequency Height Requirement
. Frequency
(inches)
Greens 3.5 High High 125 High High
Tees 3.2 High Med-High  .400 Med-High Med-High
Fairways 30 Med-High Med-High  .500 Medium Medium
Rough 30 Medium Low-Med 1.25 Low-Med Low
Ornamentals 2 Medium N/A N/A Low Low
Natural 20 N/A N/A N/A N/A Low

Areas



Ponds &

10 N/A N/A N/A N/A Low
Streams

For this table, ornamentals are defined as shrubglants
* Aerification, verticutting, andopdressing

5.1.1.Turfgrass
The grass types currently established at Stone Creek Golfiri@iuiole:

GrassTypes Greens Tees Fairway Rough

CreepingBentgrass O - - -

FineFescues - - O o]
PerenniaRyegrass - O o O
PoaAnnua o o O O

5.1.2. Lake and Aquatic PlantManagement

A comprehensive lake (pond) management plan exists at Stone Creek Golf Club. Some
of the challenges in maintaining the water quafitfude:

Low dissolved oxygen
Sedimentation

Excess nutrients

Changes in plant population
Nuisance vegetation
Aquatic life

Erosion control

Depth

5.1.2.1. Aquatic PlantControl

In order to control the aquatic plants appropriately, the intended use of the water body
must be known, as well as whether there are any invasive or weedy species present, the
aesthetic purposes of the lake/pond, and any other environmental conditions. The
comprehensive lake/pond management plan should include strategies to control the
growth of nuisance vegetation that can negatively impact the water quality and treatment



capacity of thgonds.

The general IPM principles applied as part of the aquatic plant control at Stone Creek
Golf Clubinclude:

Proper turfgrass fertilization practices

Unfertilized buffer strips

Good pond design

Hand removal of plants or mechanical harvesting
Littoral shelf plantings of desirable plants

Use of lake dyes, aeration, and biological controls
Aeration

Aquatic herbicides

If herbicide applications are to be used, they are used according to the label and aquatic
herbicides are chosen according to: target plant, water body type and uses; wind;
temperature; water depth; efficiency; and cost effectiveness. If water from the pond is
used for irrigation, waiting periods for using the water for irrigation required by the
herbicide label aréollowed.

e Streams and Creeks

O Within the golf golf course two drainage corridors, one beginning from Lake
"C" and running to the right of the thirteenth fairway and the other beginning
at the water retention system (Pond "A") flowing behind the sixteenth green,
under the 15th fairway and finally meeting the other at the left of the thirteenth
fairway combine to what is deemed "Stone Creek". Stone Creek flows through
the middle of the thirteenth and the twelfth fairways and ends at Beaver Creek.
Beaver Creek enters the property on the NE corner of the property and runs
along the northern boarder until it leaves the property at thecbivier.

® |akes and Ponds
O Ponds
Three ponds that were in existence prior to the initiation of golf course
construction remain on the golf course. The pond locations dod@ss:

- Pond 1 is located behind the #j&en.
- Pond 2 is located to the left of #8Brway.
- Pond 3 is located to the left of #4B&en.



Lakes
Four man-made lakes are located on the interior of the golf course. The lake
locations are afllows:

- Lake A is located to the left of #If8een.

- Lake B is located behind #4reen.

- Lake C is located between #3 andf#ways.

- Lake D is located between the tee area and the green o#ghole

® Buffer Zones
O Buffer zones are defined as a corridor of land that is a fixed width on the sides
of a stream or other body of water. In specific areas, buffer zones may be
adjusted based on playablity requirements. Minimum buffer widths will vary
with the intended buffer function and the specific site conditions including
hydrogeology, slope, vegetation, soil type, presence of wetlands, and the type
of nutrient or pollutant to be removed.

® The width of the buffer zones at our facility is typically 6' to 60’ feet. Buffer zones
are defined as a corridor of land along waterways and environmentally sensitive
areas. 100% of all water bodies are buffered throughout the golf course. The
specific widths of buffer zones may vary from 60 to 6 feet depending on location
proximate to the golf courdeatures.

5.1.2.2. Permittinglssues

Stone Creek Golf Club is aware of the rules governing the application of pesticides to
aguatic environments and plans to stay current with all related rules. At this time,
permits are required for applications of aquatic herbicides in all states. Pesticide residues
and biological pesticides constitute pollutants under Federal law, and therefore are
regulated under the Clean Wakext.

5.2. Other Non-TurfgrassAreas

Non-turfgrass areas consist of bunkers, aquatic areas, ornamental plantings, and natural
and/or environmentally sensitive areas. Aquatic areas were discussed in the previous
section.



5.2.1.Bunkers

Fairway and green-side bunkers are located throughout the golf course. Bunker
management is confined to routine maintenance including raking and smoothing of sand
contained within théunkers.

5.2.2. OrnamentalPlantings

Ornamental plantings are located throughout the parking lot and around the club house.
Plantings located throughout the golf course and around the maintenance shop are
limited to nativespecies.

5.2.3. Natural and Environmentally SensitiveAreas

A number of areas on the golf course are defined as environmentally sensitive. These
include:

- Hole #4 - wetlands and the lake located left of thepait.

- Hole #12 - the entire left side of thele.

- Hole #13 - both sides of the fairway between the 140 yard and 16hgakers.

- Hole #14 - the entire area between the tee area anyebe.

- Hole #15 - the left and right side of the fairway between the 120 yard and 150 yard
markers, and the left and front areas of #s.

- Hole #17 - the area to the right of tiees.

- Hole #18 - the area left of thygeen.

10



6. Turfgrass Cultural Practice

Turfgrass area maintenance is the most labor-intensive element of the Integrated Pest
Management program, requiring greater than 95% of resource allocation. As stated
repeatedly throughout this document, the primary intent of the Integrated Pest
Management program is to optimize turfgrass vigor utilizing sound cultural practices as
a means of preventing and/or minimizing pest infestation. The primary practices of
turfgrass maintenance at Stone Creek Golf Club include mowing, fertilization, and
irrigation. Cultural practices also include aeration, topdressing, topdressing, thatch
removal, and overseeding to promote a healthy turfgmagisonment.

Pesticide applications may be used as part of $eMegies.

6.1.Cultural Practice

Cultural practice also includes the aeration, topdressing, thatch removal, and
overseeding to promote a healthy turfgrassironment.

6.1.1.Mowing

Mowing will be performed on an as-needed basis and mowing frequency is area
dependent. Mowing of Greens occurs daily, mowing of tees and fairways occurs three to
four times per week, and mowing of the rough occurs on an average of one to two times
perweek.

Lightweight mowing equipment is used as often as practical to minimize turf
compaction and mowing heights are adjusted for individual areas. Mowing heights
include 0.125 to 0.180 inches for greens, 0.35 to 0.5 inches for tees, 0.5 to 0.75 inches
for fairways, and 1.5 to 2.5 inches faugh.

Mowing heights include .125 inch(es) for greens, .400 inch(es) for tees, .500 inch(es) for
fairways, and 1.25 or more inch(es) fough.

6.1.2.Aeration

Aeration is the practice of removing soil cores from turfgrass and is performed to
minimize turfgrass compaction. This practice enhances the movement of air, water, and
nutrients in the soil and is a useful technique to manage tlagtets.

The aeration frequency will be adjusted as appropriate for turfgrass location and
conditions. Aeration frequency is greatest for greens and tees and to a lesser extent for
fairways. Aeration is typically performed during periods of active turfgrass growth in
the early spring, early summer, and fall; although selective aeration may occur at the

11



discretion of the superintendent. In the case of greens, topdressing sand is applied to fill
the cores resulting from the aeratimeatment.

6.1.3. ThatchManagement

Thatch is a layer of organic debris and the roots, crowns, and stems of grass that exists
between the soil and the turfgrass canopy. In the absence of cultural management, this
layer becomes thicker over time, resulting in sub-optimal turfgrass growth. Management
of thatch is particularly important on greens and consists primarily of aeration and
topdressing practices. The thatch layer on greens will be maintained at a depth of < 1" or
less.

6.1.4.Topdressing

The practice of topdressing consists of the application of a layer of sand to greens and is
used to assist in thatch layer management and to provide a smooth and firm playing
surface. Topdressing applications typically follow the aeration or verticutting of greens,
and are also made in the absence of aeration (light topdressing). Following the
application of sand, the sand is lightly brushed into the turfguasace.

6.1.5.0verseeding

Overseeding is the selective application of turfgrass seed to improve areas of turfgrass
depletion and to bolster turfgrass density. Overseeding is performed in the late fall, early
spring, or earlysummer.

6.2. Plant Nutrition

The goal of the nutrient management program is to improve turfgrass quality, protect
water resources, and reduce fertilizer costs. The application of fertilizers is essential for
development of turfgrass vigor. Management of turfgrass fertility involves the
understanding of soil composition, fertility management history, and the use of solil test
information. The objective of the fertilizer program is to provide maximum nutrient
availability to turfgrass while simultaneously avoiding the application of excess
nutrients to avoid weed infestation, disease development, and nutrient runoff. The
nutrient management program described below is a guide for managing the amount,
sources, placement, form, and timing of the application of nutrients and other soil
amendments. It is a guide for adjusting management practices to address variability
throughout the golf course. Specific Best Management Practices (BMPs) related to
nutrient management are presented elsewhere in the Stone Creek Golf Club
Environmental Stewardshiplan.

12



6.2.1. Soil NutrientTesting

Soil testing for nutrient composition provides valuable information that allows for the
development of strategic fertilizer plan development and also provides insight into the
effects of preceding management practices. Soil testing will be performed on areas of
the golf course selected by the superintendent to generate information that will provide
technical support during the development of the fertilpregram.

Because nutrient management has a significant impact on plant health, soils, and the
environment over time; the nutrient application rate, nutrient form, nutrient application
method, and nutrient application timing will be closeignitored.

6.2.2. Turfgrass NutrientRequirements

The major nutrients required for turfgrass health are nitrogen (N), phosphorus (P), and
potassium (K). Calcium, magnesium, and sulfur also contribute significantly to turfgrass
health. Micronutrients include iron, boron, copper, manganese, and zinc. The availability
of nutrients to turfgrass is influenced markedly by the pH of the soil. Consequently,

management of the appropriate pH is an important component of the fertilizer program.
Controlled release fertilizers will be used whenever possible, with adjustments being
made for special needs acainditions.

e Nitrogen

O The management of nitrogen levels is critical owing to the high turfgrass
demand for this nutrient and the potential for excess nitrogen to enter into
surface water and groundwater. As a result, the amount of nitrogen delivered
to turfgrass will be the minimum amount necessary to promote turfgrass vigor.
In general, nitrogen will be applied based on known rates to be effective for
this area. In certain instances when turfgrass and/or climate conditions dictate,
rates of application will be adjusted (either higher or lower) at the discretion of
the superintendent. The contribution of nitrogen from other nitrogen sources,
such as clipping, recycling, or microorganism release, besides fertilizer will be
considered. Soil factors, weather, and climate are also important
considerations.

O Nitrogen formulations consist of water insoluble (slow release) and water
soluble (quick release) types. Slow release nitrogen sources include methylene
urea, sulfur-coated urea, IBDU, polymer coated fertilizers, and organic
preparations such as activated sewage sludge. Examples of quick release
nitrogen sources include ammonium sulfate, ammonium nitrate, potassium
nitrate, and urea. To maximize plant uptake and minimize nitrogen runoff
(e.g., nitrate), slow release nitrogen sources and/or light applications of soluble
nitrogen ("spoonfeeding”) will be used whenever possible.

13



O Determination of the appropriate nitrogen source will be at the discretion of
the superintendent and will be based on the season and relative growth rate of the
turfgrass at the time of application.

® Phosphorus

O Turfgrass requirements for phosphorus are relatively low and phosphorus does
not generally leach from soil quickly. As a result, application rates tend to be
correspondingly low, which minimizes the possibility of storm water runoff
carrying residual phosphorus into water systems. However, phosphorous is
persistent and excess phosphorous in aquatic systems can promote algae
growth and subsequent consumption of oxygen upon degradation. Therefore,
phosphorus should be managed efficiently. Stone Creek Golf Club will only
apply phosphorous when solil tests show the need.

® Potassium

O Potassium is an essential component needed in plant growth. Turfgrass
requirements for potassium are intermediate in relation to nitrogen and
phosphorus levels. Although applied to maximize efficiency of uptake,
potassium does not pose the extent of environmental risk that excess nitrogen
and phosphorus levels represent. Proper levels of potassium are an important
component of plant disease resistance and contribute to the ability of turfgrass
to withstand wear and traffic.

® Additional Nutrients

O In general, turfgrass requirements for sulfur, calcium, iron, and micronutrients
are lower than for nitrogen, phosphorus and potassium. These nutrients are
available in a variety of formulations, and application of these nutrients will be
at the discretion of the superintendent.

e pH

O Maintenance of the proper soil pH is essential in optimizing the availability of
nutrients, and also is important in minimizing overall turfgrass stress. When
the soil pH requires adjustment to a more alkaline pH, lime will be added until
the targeted pH is obtained. When soil requires adjustment to a more acidic
pH, ammonium sulfate will be added until the targeted pH is obtained. Ferrous
sulfate may also be used to adjust pH and provide iron to turfgrass.

6.2.3. Fertilizer Treatment Areas

The rate and frequency of fertilizer application is area and situation dependent. A typical
fertilizer application frequency is shown in Table 2. Fertilizer application is most
frequent on the greens with less frequent applications being made to tees and fairways,
and the least frequent application being made toahgh.

14



Table 2.

Fertilizer Application Areas and Typical Yearly Applications

Fertilizer .

Area Acres Treatments per Total Nitrogen per
Maintained P Year (Ibs per 1,000 ft"2
Year
Greens 3.5 20-25 4-6
Tees 3.2 6-8 6-8
Fairways 30 2-4 2-4
Rough 30 0-1 0-1
Ornamentals 2 0-1 0-1
Ponds & 10 N/A N/A
Streams

6.2.4. Fertilizer Storage

All fertilizers will be maintained in a dedicated moisture free, well-ventilated storage
area and stored on a pallet, not directly on the floground.

6.2.5. Fertilizer Documentation

Records of all fertilizer purchases will be maintained in a fertilizer logbook. All
fertilizer applications will be documented on a fertilizer application form. Information
recorded will include date of application, location of application, type of fertilizer(s)
applied, rate of application, irrigation following application, and the identity of the
applicator(s).

6.2.6. BufferZones

Application of fertilizer to turfgrass located in designated buffer zones will be limited to
the extenpractical.

15



6.3.Irrigation

Turfgrass is irrigated to maintain plant health and optimize playing conditions. Our
water sources, irrigation system, irrigation water quality, and water conservation
measures are described in thétion.

6.3.1. WaterSource

The irrigation season begins with utilizing a water source from Beaver Creek. We are
allowed to utilize this water as long as 2 CFS can pass by the diversion. Usually around
July 1st we shift our water source to a well located near the pump house which is
utilized to the end of the irrigation season which is Octdlser

6.3.2. Irrigation System

The irrigation system is currently an automated Toro LTC Plus system that is computer
controlled. Areas of localized dryness are treated by haatering.

6.3.3. Irrigation Water Quality

Historically, no turfgrass problems have been correlated with problems in irrigation
water quality. Historically the irrigation water pH increases toward the end of the
summer as a result of pumping from the deep well. Test have been as high as 9.0. Any
accumulation of salts are generally flushed with the onset of the fall and veimer

6.3.4. WaterConservation

Irrigation is limited to prevent over-application of water as a means of optimizing
turfgrass vigor and conserving water. The areas requiring the most frequent irrigation
are tees, fairways, and greens. Because it represents a substantial percentage of the
overall turfgrass area, the rough is irrigated as sparingly as possible to comatane

In addition to other methods, a means of determining turfgrass irrigation requirements is
the daily observations of the superintendent statf.

6.3.5. Hydrophobicity or Water Repellancy

Hydrophobic soils are soils that repel water as opposed to wetting easily under irrigation
or rainfall conditions. Soil hydrophobicity commonly referred to as soil water
repellency, is generally caused by a coating of long-chained hydrophobic organic
molecules that accumulates on individual soil particles. Nonionic soil water repellency
can lead to run off, non-uniform wetting of soils, poor delivery of fertilizers and

16



pesticides, plant stress and reduced quality, increased need for irrigation and water use,
and increased risk of environmental contamination. To counteract hydrophobicity in
soil, soil surfactants, A.K.A. soil wetting agents can be used. Wetting agents are
substances that reduce the surface tension of water and in many cases restore the
wettability of the soil. When applied to water-repellent (hydrophobic) soils at rates
recommended by manufactures, surfactants can improve the ability of the water and
solutes to penetrate the soil surface and more uniformly wet the entire root zone. Before
using a wetting agent, be sure that slow infiltration is being caused by water repellency,
not some other factor. Soil wetting agents will improve infiltration rates and water
distribution only in soils that have some level of water-repellency present, regardless of
their texture, tilth, and aggregation (North Carolina Cooperative ExteB&once).

6.3.6. Plant GrowthRegulators

Plant growth regulators (PGRs) are chemicals that regulate plant growth. The objective
of plant growth regulators is to increase turfgrass quality and reduce maintenance costs.
Plant growth regulators provide economical growth regulation of turfgrass. Because the
vertical growth of the turfgrass is reduced, the frequency of mowing may also be
reduced. The use of plant growth regulators may also limit seedegatbpment.

17



7. Composting and Organic MaterialsManagement

Sustainability practices conducted at Stone Creek Golf Club include composting and
recycling of organic materials from the golfurse.

7.1.Grass Clippings and AerificationCores

Whenever possible, grass clippings from greens are scattered on the golf course and
clippings are left on tees, fairways, and rough, where feasible. When clippings cannot be
scattered, they are deposited on one of several compost piles located on the golf course.
The compost is used for soil building in landscape areas. Aerification cores are used to
fill depressions in outlying areas of turfgrass or composted for reuse by mixing with leaf
compost. The resulting soil is used in landscape plaatiegs.

7.2.Leaves

Leaf blowers and sweepers are used to remove leaves from turfgrass areas. The
collected leaves are deposited in one of several composting piles. During heavy leaf
drop in the fall, rotary mowers are used to mulch leaves in the deepaceagh

7.3.Woody Brush

When practical, brush chippers are used to process tree limbs and other woody material.
The wood chips are used as mulch for application to out-of-play areas like planting beds,
steep slopes, or naturalized areas under trees. Tree stumps are removed with a stump
grinder and the chips are deposited in out-of-play areas on the golf course. Small debris
from trees and landscape maintenance is collected and comppptegriately.

7.4.Logs, Stumps, and Large Woodyebris

Logs, stumps, and woody debris will be stockpiled in suitable storage locations and
periodically processed with a wood grinder to generate wood fiber landscape mulch or
used as enhancements to natural areas. This material functions as excellent mulch for
ornamental plant beds, tree wells, and nataraas.

18



8. Pest PopulationDefinition
A summary of the total pest population at Stone Creek Golf Club is shown in the table
below.

Table 3.

Pest Definition andDistribution

Fungal Diseases Turfgrass Ornamentals Npit ;;zl Pgngtsré:?g}s
Anthracnose o - - -
Dollar Spot O - - -
Fairy Ring O - - -
FusariumPatch O - - -
RedThread O - - ]
Take-All Patch O - - -
Broadleaf Weeds Turfgrass  Ornamentals N:rt g;‘:l Pgngtsr’e;?rfs
BuckhornPlaintain @) - o) -
Chickweed @) - O -
Clover O - O -
Curly Dock - - O -
Dandelion @) - o) -
Dog Fennel - - O -
English LawnDaisy O - O -
Horsetalil - - 9] -
oo S ST S

Oxalis - o - -
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Plantain
Thistle

Yarrow
GrassyWeeds

Annual Bluegrass
(PoaAnnua)

Crabgrass
Quackgrass

Velvetgrass
Insects

Aphid

Bill Bug

Cutworm
European CranEly
Slug
SodWebworm

Wasp & Yellow
Jacket

Aquatic Pests

Algae

Pondweed

Algae

Moss

Turfgrass

Turfgrass

O O O O O

(@]

Turfgrass

Turfgrass

Turfgrass

Ornamentals

Ornamentals

Ornamentals

Ornamentals

Ornamentals
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5
5

Natural
Areas

5

5
5
5

Natural
Areas

Natural
Areas

Natural
Areas

Natural
Areas

Ponds, Lakes
& Streams

Ponds, Lakes
& Streams

Ponds, Lakes
& Streams

5
5

Ponds, Lakes
& Streams

Ponds, Lakes
& Streams



Silvery Thread
Moss

Vertebrate Pests

Nutria
Rodent

*Noxious &
Invasive Weeds

Blackberry

ScotchBroom

5

Turfgrass

5

Turfgrass

Ornamentals

5

Ornamentals

Natural
Areas

5
5

Natural
Areas

5

Ponds, Lakes
& Streams

Ponds, Lakes
& Streams

Incorrect
param: fieldld

Table includes the most common pests, however, there may be additional pests that will

betreated.

" State of Washington listed noxious weeds (Classes A, B, & C): marmated|.
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9. Pest Action ThresholdLevels

The action threshold levels for specific pest types are shown in Table 4. Action
threshold level is defined as the number of pests detected within a specified area that
leads to corrective action to reduce the density of the specific pest below the threshold
level.

Table 4.

Action Threshold Limits for Specific PestCategories

Fl_JngaI Greens Tees Fairways Rough Buffer Ornamentals Natural Ponds

Diseases Zones Areas

Anthracnose  0.2% 5% 10% - - - - -

Dollar Spot 0.2% 5% 10% - - - - -

Fairy Ring 0.2% 5% 10% - - - - -

Fusarium o o o ) ) ) ) )

Patch 0.2% 5% 10%

RedThread 0.2% 5% 10% - - - - -

Take-All o o o ) ) ) ) )

Patch 0.2% 5% 10%

Broadleaf Greens Tees Fairways Rough Buffer Ornamentals Natural Ponds

Weeds Zones Areas

Buckhorn 5-10/M 10-15/M

Plaintain 0/M ft2 1-5/M ft2 ft2 fto 5-10/M ft2 -

Clover oMz  1-5Mfz  OLOM  10-15M 5-10/M ft2 .
ft2 ft2

Coast 5-10/M 10-15/M

Dandelion 0/M ft2 1-5/M ft2 f2 ft2 5-10/M ft2 -

CulyDock OMfrz 15Mf2 oM 10-15M - 5-10/M ft2 ;
ft2 ft2

Dandelion ~ OMfrz 15Mfz oM 10-15M 5-10/M ft2 -
ft2 ft2

DogFennel O/Mft2  1-5/M ft2 5-10M  10-15/M 5-10/M ft2 -
ft2 ft2

English 5-10/M 10-15/M

Lawn Daisy 0/M ft2 1-5/M ft2 f2 ft2 5-10/M ft2 -

Horsetail oMz  1-5Mfz  OLOM - 10-15M 5-10/M ft2 -
ft2 ft2

Mouse-Ear 5-10/M 10-15/M

Chickweed 0/M ft2 1-5/M ft2 ft2 fto 5-10/M ft2 -
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Oxalis

Plantain

Thistle

Yarrow

Grassy
Weeds:

Annual
Bluegrass
(Poa
Annua)

Crabgrass

Quackgrass

Velvetgrass

Insects:

Aphid
Bill Bug

Cutworm

European
CraneFly
Slug

Sod
Webworm

Wasp &
Yellow
Jacket

Aquatic
Pests:

Algae

Pondweed

Algae:

Moss:

0/M ft2

0/M ft2

0/M ft2

0/M ft2

Greens

no
control

0/M ft2

0/M ft2

0/M ft2

Greens

2-5/ft2

2-3/M ft2

5-15/ft2

1-2/ft2

Detection

Greens

Greens

Greens

1-5/M ft2

1-5/M ft2

1-5/M ft2

1-5/M ft2

Tees

no
control

0/M ft2

0/M ft2

0/M ft2

Tees

5-10/ft2

5-10/M
ft2

15-25/ft2

1-2/ft2

Detection

Tees

Tees

Tees

5-10/M
ft2

5-10/M
ft2

5-10/M
ft2

5-10/M
ft2

Fairways

no
control

5-10/M
ft2

5-10/M
ft2

5-10/M
ft2

Fairways

10-30/ft2

25-40/ft2

5-10/ft2

Detection

Fairways

Fairways

Fairways

10-15/M
ft2

10-15/M
ft2

10-15/M
ft2

10-15/M
ft2

Rough

Rough

20-40/ft2

20/ft2

Detection Detection

Rough

Rough

Rough
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Buffer
Zones

Buffer
Zones

Buffer
Zones

Buffer
Zones

Buffer
Zones

5-10/M ft2

5-10/M ft2

5-10/M ft2

5-10/M ft2

Ornamentals

20/M ft2

20/M ft2

20/M ft2

20/M ft2

Ornamentals

5%

5%

Detection

Ornamentals

Ornamentals

Ornamentals

Natural
Areas

Natural
Areas

Detection

Natural
Areas

Natural
Areas

Natural
Areas

Ponds

Ponds

Ponds

As
needed

As
needed

Ponds

Ponds



Silvery
Thread
Moss

Vertebrate
Pests:

Nutria

Rodent

Noxious &
Invasive
Weeds:

Blackberry

Scotch
Broom

Treatment based on detection in high traffic areas and when conditions dictate,

5%

Greens

When
damaged

Greens

Tees Fairways

When When
damaged damaged

Tees Fairways

Buffer

Rough Zones

) When
damaged

When When

damaged damaged

Buffer
Rough Zones
As As
needed needed
As As
needed needed

additional preventative measures maycbasidered.
Note: /M ft2 = per 1006t 2
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When
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Ornamentals

As needed

As needed

Natural Ponds
Areas
When When
damaged damaged
When
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param:
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As
needed



10. Pest Monitoring and PestControl

The pest control strategy is sequential and consists of using cultural practices as the first
line of defense, followed by biological/chemical control where appropriate. The decision
to implement chemical pest control measures beyond cultural, biological, or mechanical
practices is based on the review of relevant safety, scientific, economic, and
environmental information. All products used for pest control are those approved for use
by the Environmental Production Agency for the spedaiftication.

10.1.PestScouting

All golf course maintenance staff will be trained to routinely scout the golf course and
monitor for evidence of pest infestation appropriate for their individual job descriptions.
The intensity and frequency of monitoring will be adjusted based on the likelihood of
pest infestation (i.e., seasonal) or in situation/site-specific instances. All monitoring
observations of potential pest infestation will be reported directly to the superintendent
on the same day of the observation, and will be documented in a scouting form.
Recorded observations will include the area observed and a description of the pest(s).
No action will be taken until the threshold for a specific pest has been exceeded. If the
threshold for a given pest is exceeded, the resulting corrective action and the
corresponding results will also becorded.

10.2.PestControl

The pest control strategy will be developed on a case-by-case basis with all potential
control options givemonsideration.

The following are means by which pests carmcdetrolled:

e Cultural Control:
O The use of sound horticultural practices to optimize plant health and to
suppress insects, disease, and weed growth. Other cultural controls include
site-appropriate design and the use of disease or drought-resistant plants.

® Mechanical Control:
O The use of a variety of tools and equipment for the purpose of eliminating
pests.
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® Biological Control:
O The use of biological control agents that act as predators or parasites of pest
species. The use of other beneficial organisms that improve plant health by
enhancing soil quality.

® Chemical Control:
O The application of various agricultural products such as herbicides,
insecticides, or fungicides or other chemical compounds to a target pest as a
means of control.

The decision to implement appropriate pest control measures beyond maintenance
practices will be based on the review of relevant safety, scientific, economic,
environmental, and feasibility information. The products listed in this section are
examples of pesticide controls that could be used, but may not be the only products used
to control a particulapest.

10.3.Fungal Disease

Within the overall spectrum of pest management, fungal disease represents the most
serious and consistent threat to turfgrass health and is of concern primarily on greens
and tees. Greens and tees are inspected regularly for symptoms of fungal disease. The
primary means of identifying fungal disease is diagnosis by the superintendent.
However, in some instances symptoms consistent with fungal disease may have
alternative causes (nutrient deficiency, insects, etc.). When uncertainty regarding
potential fungal disease is encountered, samples are sent to a plant pathology lab for
confirmation of the presence of fungal pathogens. Heightened monitoring of greens and
tees will occur when conditions known to favor the development of these pathogens
occur.

An essential aspect of preventing the development of fungal disease is the optimization
of turfgrass vigor through routine cultural practice. In addition, fungal disease control is
dependent on the correct identification of the disease, understanding the disease cycle,
symptoms and conditions that promote disease development, and the selective use of the
appropriate fungicide agents. Specific cultural practices can be employed to minimize
the potential for fungal disease, which are described below. In general, if conditions
favoring disease development are present, or if cultural measures fail to suppress fungal
infestation below damage thresholds, fungicide applications may be necessary to control
the disease. The superintendent considers numerous factors including season, weather,
and turfgrass health/vigor before determining whether fungicide treatment may or may
not be necessary. When the superintendent does determine that the use of a fungicide is
necessary for disease control, the product applied is that specifically labeled for the
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disease, and is applied according to label. Annual review of improved products and
rotational application strategies are implemented to reduce resistance of fungal
pathogens to speciffgroducts.

10.3.1.Fungicide Resistance Action Committe¢FRAC)

Pesticides can be applied as preventative maintenance or as curative maintenance.
Whether the pesticide application should occur prior to the pest becoming apparent or
after the pest has began to establish itself may depend on the type of pest/disease and its
characteristics, the action threshold set for the pest at the golf course, time of year, and
the schedule of maintenance include aerification. Further guidance is available from
sources such as FRAC, the Fungicide Resistance Action Committee, and IRAC, the
Insecticide Resistance Action Committee which are specialist training groups of
Croplife International.

The purpose of FRAC is "to provide Fungicide resistance management guidelines to
prolong the effectiveness of "at risk" fungicides and to limit crop losses should
resistance occur.” This could include turfgrass grasses. As stated on the FRAC & IRAC
websites, the main aims of both FRAC and IRACtare

® |dentify existing and potential resistance problems.
O Collect information and distribute it to those involved with fungicide and
insecticide research, distribution, registration and use.

® Provide strategies, guidelines, and advice on the use of pesticides to reduce the risk
of resistance developing, and to manage it should it occur.

® Recommend procedures for use in pesticide resistance studies.

Facilitate communication and education on pesticide resistance.

e Stimulate open discussions and collaboration with universities, government
agencies, advisors, extension workers, distributors, and farmers.

10.3.2.Diseases and ControMeasures

A description of conditions favoring disease development, symptoms of disease, and
specific control measures for each specific type of fungal diseasefailas:

10.4.Broadleaf Weeds

The broadleaf weeds that are potential turfgrass pests and that require monitoring and
control by golf course personnel are listed in Table 3. In addition to managing turfgrass
weeds, weed management is required for ornamental shrubs and plants. All areas are
monitored weekly for the presence of weeds problematic for the respaas
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® Other miscellaneous broadleaf weeds that are found mostly in the rough can be
treated with applications of triclopyr + clorpyralid.

A description of the individual areas and measures used to control weeds located in
these area®llows:

10.4.1.Turfgrass

The standard means of controlling broadleaf infestation will be to optimize turfgrass
health through standard maintenance practices. Selection of well-adapted turfgrass
cultivars in combination with proper cultural practice, fertilization, irrigation, insect and
disease control produces a dense vigorous turfgrass that optimizes resistance to
colonization by broadleaf weeds. If maintenance practices are not completely effective,
the first approach to broadleaf control will be mechanical removal (i.e.,hdinug).

10.4.2.0rnamentals

Broadleaf and grass weeds in ornamental areas will be controlled primarily by
mechanical means (hand pulling). In addition, mulches such as bark dust will be used to
control weed populations. Herbicides that can be used are pre-emergents or glyphosate,
which is a non-selective post-emergent that could also be used focorgeal.

10.4.3.Trees

Weed and grass control around the trunks of trees in turfgrass areas is essential to
protect trees from damage resulting from mowing, trimming equipmentoaledts.

® Cultural Control:

O Weeds around the bases of trees are controlled primarily by a combination of
mechanical means (hand pulling and string trimmers). Caution is used when
using string trimmers to prevent damage to the bark of trees. Mulch material is
used around newly planted trees.

® Herbicide Control:

O Periodic spot-treatments with herbicides during the spring and fall are
occasionally necessary to control growth of weeds around the bases of trees.
Typical treatment options include oxadiazon and glyphosate.
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10.5.Insects

Turfgrass areas are most vulnerable to damage from insect infestation, and the two
insects most likely to cause turfgrass damage include cutworms and the European crane
fly. Monitoring for insects will consist of routine visual inspection of susceptible areas
on a weekly basis. General turfgrass cultural practices leading to optimal turfgrass vigor
are the primary means of minimizing the potential for insect infestation. If cultural
practices are ineffective at preventing damage thresholds for a specific pest from being
exceeded, the selective use of biological agents and/or insecticides will be employed.
Rotational strategies will be employed as necessary to reduce insect resistance to
specificproducts.

A description of specific insect pests, symptoms of infestation, and corresponding
control measure®llows:

10.6.Aquatic

Monitoring of the streams and ponds on the golf course will consist of visual inspection
of these areas on a daily basis. The optimal condition is to have zero aquatic pests. As a
result, early detection of aquatic pests is very important, and corrective action will be
engaged as soon as evidence of these pests is recognized. Application of aquatic
pesticides should be done only after review of currently applicabldations.

10.7.Algae

Algae growth (black algae) is of concern primarily for turfgrass located on greens and
tees and is caused by 'Symploca spp. or Oscillatoria spp.. A description of conditions
favoring algae growth, symptoms of the presence of algae, and specific control measures
follows:

e Growth Conditions and Symptoms:

O Conditions favoring algae growth include shaded areas with poor drainage,
reduced air movement, and compacted soil. Symptoms of "black algae"
include the appearance of dark brown-black growth over the soil surface and
plant crowns that may look like oil spots.

® Cultural Control:

O Preventative cultural and fertility practices are the primary means of
controlling algae on turfgrass. Techniques include improvement of soil
drainage, maintenance of balanced turfgrass fertility, the loosening of
compacted soil, and providing more light to turfgrass via pruning of trees and
shrubs.
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® Chemical Control:
O Temporary chemical control can be realized by the application of wettable
sulfur or mancozeb.

10.8.Moss

Maintenance practices on greens can create an environment that can be favorable for the
infestation of various moss species, including silvery thread ifBrgsim argenteun),

which is the species most commonly detected. Moss species in greens may require
different control methods than species commonly found in other turfgrass.

® Growth Conditions and Symptoms:

O Conditions favoring moss growth include low mowing heights, frequent

irrigation, and low nitrogen fertility.
e Cultural Control:

O Control measures include raising mowing heights when possible,
improvement of turfgrass fertility, and adjusting irrigation to optimize
drainage and prevent over-watering.

® Chemical Control:

O Products showing varying levels of moss control include ferrous sulfate,

copper hydroxide, and salts of fatty acids.

10.9.Noxious and InvasivelNeeds

Noxious weeds represent a serious environmental problem, and the Oregon Department
of Agriculture (ODA) has assigned considerable resources devoted to noxious weed
control. While typically not a management problem for turfgrass, a wide variety of
noxious weeds have the potential to colonize peripheral and out-of-play areas. As a
result, scouting and monitoring for the presence of noxious weeds does occur as a matter
of routine management activity. A complete listing of noxious weeds identified by the
ODA is located at the on-line address listed below:
http://egov.oregon.gov/ODA/PLANT/weed_listcommon.shtml and information

regarding King County Noxious Weed Control can be found on the King County
website ahttp://dnr.metrokc.gov/weeds.

In the event that a noxious weed is identified, the following control measures are
engaged.
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® Cultural/Mechanical Control:

O Weeds and roots are removed by hand pulling, plant material is placed in bags,
and bags are placed in dumpsters. Removed plant material for noxious weeds
is not composted, and frequent mowing prior to seed production is used when
practicable.

® Herbicide Control:

O Chemical spot-treatment may be required to eradicate noxious weeds.

Treatment options include 2,4-D + triclopyr or glyphosate.
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11. PesticidesSpecifications

After cultural, mechanical and biological options have been exhausted or when
thresholds have been exceeded, pesticides will be used as describeddatits

A pesticide is any substance that is used to control pests including insects (insecticides),
weeds (herbicides), and fungi (fungicides). The mechanism of action of most pesticides
is to eliminate the pest by suppressing, weakening, or eradicating thepsget

11.1.Pesticide Usdetermination

The ideal pesticide is highly potent (requires minimal application), is target-specific (is
safe for non-targeted species), and is compatible with the environment. While these
properties are ideal and pursued by pesticide manufacturers, the degree of cross-toxicity
and environmental compatibility in pesticides approved for use by the Environmental
Protection Agency can vary considerably. As a result, if avoidable, pesticides will not be
used. In the event that pesticide application is necessary, pesticides will be applied
according to théabel.

The primary strategy for pest management as defined in this IPM Plan is to optimize
turfgrass vigor through maintenance practices to optimize turfgrass resistance to, or
tolerance of pests. In the event that maintenance practices do not maintain pest
populations below damage thresholds, biological/chemical controls will be considered
when necessary. Pesticides applied to control pests will be selected by the
superintendent based on their safety, efficacy, economic impact, toxicology, and
environmental compatibility. In addition, the superintendent will monitor developments
in pesticide research and development; and incorporate the use of newly developed,
tested, and improved pesticides approved by EPA wdgueopriate.

11.2.Current Practice

In certain instances the use of pesticides for pest managemeawisidable.

The pesticides that have potential for use at Stone Creek Golf Club are shown in Table
5. To minimize the development of disease resistance, pesticides with different
mechanisms of action will be rotated as frequently as practical and necessary. In
addition, if pest resistance to these agents does develop, or if unanticipated
circumstances arise, the superintendent may use alternative EPA approved pesticides as
required.
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Active Ingredient  Product

Plant Growth Regulator:

Trinexapac-ethyl
Active Ingredient  Product

Fungicide:
Aluminum Tris
Azoxystrobin
Chlorothalonil
Iprodione
Mancozeb

Polyoxin D zinc
salt

Propiconazole
Thiophanate-methyl

Triticonazole
Active Ingredient  Product

Herbicide:

2,4-D + Clopyralid
+ Dicamba

2,4-D +Triclopyr
Carfentrazone-ethyl
Dicamba
Glyphosate

MCPA

MCPP

Quinclorac
Sulfentrazone
Triclopyr
Trinexapac-ethyl

2,4-DAmine
Active Ingredient  Product

Insecticide:
Carbaryl

Imidacloprid

Table 5.

Pesticide Selection for PotentiaRpplication
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Table includes pesticides currently being used. Other registered pesticides may be
rotated into the program as well as newly develgmeducts.

11.3.PesticideStorage

All pesticides will be maintained in a dedicated, dry, well-ventilated area that has
restrictedaccess.

11.4.Formulation

Prior to pesticide formulation, the superintendent will determine that local weather
conditions are suitable for pesticide application. All pesticides will be formulated

according to manufacturer's labeling instructions by properly trained personnel.

Personnel will wear personal protective equipment appropriate for the pesticide being
formulated during the entire mixing process. All formulations will be prepared in a

dedicated pesticide mixirgrea.

11.5.Application

All pesticides will be applied by personnel properly trained in the safe application of

these agents. Applicators will wear appropriate personal protective equipment (PPE)
appropriate for the pesticide being applied. All pesticide application equipment will be

properly calibrated prior to the addition of the pesticide formulation to the equipment

and application to the golf course. Mobile spill response equipment and safety
equipment will accompany applicators during the applicgiracess.

The areas of the golf course requiring pesticide application will be specifically defined
by the superintendent. Whenever possible, applications will be selective and limited to
localized, targeted areas to minimize the amount of pesticide appiigd.

If necessary, pesticide delivery in buffer zones will be carried out by hand with directed,
low volume, single wand sprayers, or drop spreaders. No pesticide spray applications
will occur if wind speed is above 5 miles per hour or if wind direction or activity will
carry pesticides toward, or deposit them upon opaier.
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11.6. Clean Up andDisposal

Pesticide containers, mixing tanks, and equipment will be rinsed in accordance with
recommended procedures and rinse water will be distributed onto theogddk.

11.7. PesticiddDocumentation

All pesticide purchases and usage will be documented in a pesticide logbook as a means
of monitoring inventory control. Pesticide application information recorded will include
date of application, location of application, type of pesticide applied, rate of application,
weather conditions, and the identity of the applicator(s). In addition, current pesticide
labels and Material Safety Data Sheets (MSDS) will be compiled and maintained in a
location accessible to all employees. All pesticide documentation will be in accordance
with federal and stateegulations.
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12. Facilities Description

Descriptions of the building, storage areas, and other pertinent areas at the Stone Creek
Golf Club are describeldelow.

12.1.MaintenanceBuilding
MA

12.2.Mechanical Shop

This area is where all equipment maintenance and repair work is performed. All fluids
and solvents required for maintenance and repair are maintained within this area and
used fluids and solvents are disposed of according to federal, state, amiidekhes.

12.3.Equipment Storage

This area contains all equipment used in golf course maintenance operations including
mowers, tractors, and fertilizer and pesticide application equipment. An additional
1800sqft covered storage building located apart from the original is for the storage of the
largeequipment.

12.4.Fertilizer Storage

All fertilizer is stored in a dedicated storage area. The storage area is isolated and allows
for the maintenance of fertilizer in a dry, well-ventila@/ironment.

12.5.PesticideStorage

All pesticides will be maintained in a dedicated, dry, well-ventilated area that has
restrictedaccess.

12.6.Petroleum Fluid Storage andDisposal

All ails, solvents, lubricants, and antifreeze are stored in dedicated storage.
Used fluids are stored in separate containers appropriate for the fluid type.
Used fluid containers are labeled with the identity of the used fluid.

°
°
°
® Used fluids are disposed of according to state and federal regulations.
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12.7.Fuel Depot

The fuel station is located 50 feet from the maintenance building and consists of a
double walled above ground electric gasoline and diesel tank. An emergency shut off
switch is located on the maintenance building near the north exit outsidewalthe

12.8.Equipment WashArea

The equipment wash area is designated for only mowing and maintenance equipment.
Spray equipment is rinsed off over turfgrass away from any type of drain with a tank
decontamination mix. A designated chemical fill and rinse station is not part of the
maintenance compound and needs to be part of the longpkamge

12.9. Pesticide MixingArea

Currently a pesticide mix station is not available. Care is taken to mix on a small asphalt
pad located in the maintenance yard. ldeally the compound should be paved and a
mixing and load station should be built as part of a long ratage
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