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Resource Protection Plan

and

Integrated PeSt Management Plan for

Hidden Meadow

ProjectSummary

Hidden Meadow isa 30-lotsingle-familysubdivisionlocated in the Cityof Tenino (Figure1).

Because thisprojecthas more than 10 lotsand islocatedina CriticalAquifer Recharge Area, an

"IntegratedPest Management Plan" (IPMP) isrequired to address best management practices

(BMPs) for the maintenance of common open space areas,maintenance of the bioretention

swales,as wellas any maintenance of lawn and garden areas forthe individualbuildinglots.

This IPMP has been recorded with the Thurston County Auditor and willbe includedon the title

of alllotsincluded in thisdevelopment. The followingpages describe how stormwater and

wastewater are managed inthisdevelopment, as well as describe methods that residentscan

followon a dailybasisto reduce theirimpacts on localwater resources.

SiteConditions

The projectsiteislocatedwithinan Extreme CriticalAquiferRecharge Area and withinthe Scatter

Creek Drainage Basin.

Stormwater Management & Treatment

Stormwater runoff(thewater that leavesyour property during rainyweather) may representthe

largestsource of pollutantsto nearby water resources. As thisstormwater moves over your

property,itpicksup soil,fertilizers,pesticides,oilsand grease,and a multitudeofother pollutants

from driveway, rooftop,and roadway areas. Normally many of these pollutantsare removed as

the stormwater drains into the soil. However, sitedevelopment increases the amount of

impervious area and can cause an increaseinstormwater runoff.

Fortunately,stormwater control features have been designed into the Hidden Meadow

development to help reduce the impacts of these pollutants. Stormwater runoff from the

roadways with Hidden Meadow sheet flow to a seriesof roadside bioretentionswales for

treatment, detention,and infiltrationof stormwater (Figure1).The bioretentionswales contain

a designed soilmix and plantsand are intended to mimic a forested condition by controlling

stormwater through detention,infiltration,and evapotranspiration. Stormwater runoff from

roofswillneed to be conveyed to underground downspout infiltrationtrenches and runofffrom

new driveway and yard areas willneed to be sheet flow dispersed over soilsmeeting the Post-

ConstructionSoilQualityand Depth requirements.
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These stormwater systems require continued inspectionand maintenance to insurethey are

working properly. Individuallotowners willbe responsiblefor installingand maintainingtheir

lot'slandscaping and stormwater systems. The Homeowner's Association (HOA) will be

responsibleformaintaininglandscapingwithinthe common open space areas and maintenance

ofthe bioretentionswales along the roadways.

It is the responsibilityof individualhomeowners and/or the HOA to insure these routine

maintenance tasks are performed. These tasks include,but are not limitedto,the following:

cleaningculvertpipes,landscaping maintenance, removing invasiveplantsand noxious weeds,

and many other tasks.

Specificmaintenance criteriaforthe roadside bioretentionswales include:

Maintaining a minimum 80% of vegetation coverage. Any new vegetation needed shall

consistof an even mix of Slough Sedge, Kelsey Dogwood, Toughleaf Iris,Common Rush,

and Hancock Coralberry.

Providing supplemental irrigationas needed, especiallyduring the firsttwo growing
seasons.

Removing invasiveplants and noxious weeds by hand (no herbicideuse isallowed in

stormwater facilities).

Maintaining a 3-inch depth of mulch over a 3-inch depth of compost over an 18-inch

depth of a designed soil mix (see the Hidden Meadow Record Drawings dated

A - / G ,20Jg, formulch, compost, and soilspecifications).

Open Space

The Hidden Meadow development includesthree open space tracts,TractsA, B and C,foryour

enjoyment and to provide an area for native vegetation and habitat to flourish. Itisthe

responsibilityofthe HOA to maintain these community open space areas. Depending upon how

the open space tractsare ultimatelydeveloped, routinemaintenance may involvesuch thingsas

mowing and garbage pickup, removing invasiveplants and noxious weeds, and other tasks.

Landscape maintenance inyour development should followthe methods outlinedinthisIPMP

when working inthese publicareas.

Pollutantsand Contaminants

There are two common sources of pollutantsgenerated by homes -those produced by lawn and

garden areas,and those resultingfrom home and shop activities.
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PollutionSources - Lawn & Garden

Lawn, garden and other high maintenance landscapingoften requirepollutantcontributing

upkeep measures such as mowing, fertilizing,and chemical weed and diseasecontrol.These

pollutantsoften migrate from your yard to nearby water resources. There are two common

ways thiscan happen: the pollutantsare caught up with stormwater leavingyour property

and transported to surface waters, or they can filterthrough the soilsand into the

groundwater.

The type of soilthatexistson your property isthe key factorindetermining how healthyyour

lawn and plantswillbe, and therefore in determining how much fertilizer,water, etc.,you

willbe tempted to use. According to the Thurston County SoilSurvey,completed by the U.S.

Department of Agriculture/NaturalResources Conservation Service, the soilsin your

development are Everettand Spanaway Very GravellySandy Loam. As part of the building

permit approval process,each lot must submit a SoilManagement Plan for review and

approval. This plan shows existingsoilsthat need to be amended with compost and/or

mulch; existingsoilsto be stockpiledforfuture amendment; soilsand vegetationto remain

undisturbed; and proposed lawn and landscape areas. Amending your soilwillaccomplish

two things:itwillprovide an improved growing medium forgardening and landscaping,and

willincreasethe water holding capacityof your soil.Without amendment, every time you

water your lawn or garden, most of the water willpass through the root zone before it

providesyour plantswith any benefit.Also,fertilizersand pesticideswillmove through the

soilbefore plantscan use them. This means that not only have you wasted money on these

chemicals because they won't help your plants,you have alsocontributedto pollutionofthe

groundwater.

The following listcontains recommendations for reducing impacts of lawn and garden

activitieson localwater resources:

Reduce use ofhazardous materials(fertilizersand pesticides,paints,solvents,or other

chemicals).

Clean up and disposeofthese wastes properly.Do not wash them down the driveway

and intothe stormwater system. Do not use them during periodsof rainor predicted

rain.

Do not over-fertilizeor over-water. More frequent and shorter periods of watering

willbe more effectivethan long duration watering in areas with nativeundisturbed

soils.In areas with amended soils,infrequent,long irrigationisrecommended to

encourage deep roots. Lower fertilizerapplicationratesare more appropriate since

excess could be washed intothe groundwater. Avoid using chemical fertilizersor

pesticidesatallifyou have not taken the precautionoffirstadding amendment to the

soil.Nativevegetationismore diseaseresistantand requireslessfertilizerand water

than traditionallawn and garden plants.
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Preserve nativevegetationwhenever possibleand utilizenativeplantsinlandscaping

plans. Similarly,reduce the extent of high-maintenance lawn and garden areas and

selectgrassseeds that are more drought-tolerant.

Additionally,localgovernment agencieshave severalpamphlets and informationalbrochures

availablethat describe environmentally-friendlymethods of yard maintenance. These

include "Natural Yard Care" (rev.12/09/2008, Washington State Department of Ecology

PublicationNo. 08-07-064) and "The Common Sense Guide to Natural Lawn Care" (2007,

published by Thurston County). These documents, as well as many others,are available

onlineor directlyfrom Washington Stateor Thurston County.

PollutionSources - Home, Shop & Garage

Household cleaning agents, oils,paints,solvents,and innumerable other pollutantsare

continuallyused in home, shop and garage areas. As with lawn and garden areas,proper

home stewardship involvesreducing the amount of chemicals or pollutantsused, and then

keeping these pollutantsfrom migratingfrom your property.

The followinglistdescribesalternativesfor limitingthe impacts of home, shop and garage

activitieson localwater resources:

Reduce use of hazardous materials by utilizingalternative "natural" and

biodegradable household cleaningproducts and givingexcess paints,pesticides,and

etc.to others to use. The pamphlet "Turning the Tide on Toxins inthe Home" lists

alternativesto ordinaryhousehold products that are lesstoxic.Thispamphlet can be

obtained freeof charge from the Washington StateDepartment of Ecology.

Recycleused solventsand motor oils.

Take allunused hazardous wastes to a household hazardous waste collectionsite.

Reuse and recycleas much as possible.

Impervious surfaces,such as asphalt,buildings,concrete,and even heavilyused trails

act as pathways for polluted runoff water to enter nearby water bodies. Try to

minimize the amount of impervious area on your property. A smaller driveway,

parking pad or the use of pervious pavement/pavers can reduce impervious surface

area for your automobile needs. Additionally,smaller decks or use of flagstones

interspersedwith vegetation may decrease runofffrom outdoor livingareas.

Where impervious surfacesalready exist,redirectrunofffrom these areas to lawn,

garden, or other vegetated areas to help slow down runoffand filterout pollutants.

Residents of Thurston County can drop offtoxicmaterialsfree of charge at the HazoHouse,

located at the Thurston County Waste & Recovery Center at 2418 Hogum Bay Road NE in

Lacey. A detailedlistof items that the HazoHouse accepts can be found on the County's

website: www.co.thurston.wa.us/solidwaste/hazardous/haz-hazohouse.htm.
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IntegratedPest Management PrincipalsforGeneral Landscape Maintenance & Management
The goalof environmentallyfriendlylandscape care isto minimize the potentialforwater quality

impacts from yard and garden activities.The recommendations described here follow the

Thurston County Pestand Vegetation Management Policy.They reflectproper land stewardship

practicesthat should be followed by allproperty owners. There are recommendations for

protectionof groundwater, plantselection,landscape maintenance and low-impact approaches
to pest and diseasecontrol.

Groundwater

Groundwater isan important source of drinkingwater forcommunities and individuals.In

2000, the use of groundwater inthe United Statesfor human consumption was about 408

billiongallons per day. Roughly 78% of allAmericans get their drinking water from

underground sources. InWashington State,groundwater providesapproximately 80-85% of

the drinking and irrigationwater to communities and individuals.In Thurston County,

groundwater isour solewater supply.

Until the 1970s, it was believed that groundwater was naturally protected from

contamination by layersof soil,rock, and sand between the surface of the ground and

groundwater. These layersof soil,rock and sand were believedto filterout pollutantsbefore

they could reach the groundwater. However, ithas been determined thisisnot the case and

contaminants can move through these layers and enter the groundwater. Because

groundwater isnot immediately visibleand easy to monitor,groundwater contamination can

go undetected untilthe problem has become extensive. Inturn,cleaningup contamination

of groundwater iscomplicated, costly,and sometimes impossible;therefore,preventing
contamination of groundwater isthe best way to guarantee continued supply. Listedbelow

are methods to controlyour inputto groundwater:

Reduce your use of hazardous materials(fertilizersand pesticides,paints,solvents,or

other chemicals) and substitutewith non-hazardous products whenever possible.

Additionally,many common household products include potentially harmful

components that may be considered hazardous. The pamphlet "Turningthe Tide on

Toxins inthe Home" listsalternativesto ordinary household products that are less

toxic.

Clean up and dispose of wastes properly. Do not wash them down the driveway and

intothe stormwater system.

Buy only what you need.

Reuse and recycleas much as possible.

Take allunused hazardous wastes to a household hazardous waste collectionsite.

Appropriate PlantSelection

See "Stormwater Management and Maintenance" above forspecificlandscape requirements for

the bioretentionswales. The firststep to considerwhen choosing grassor landscapingplantsis
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to selectplantsthat are nativeor well-adapted to the soilsand climateof the Puget Sound area.

Native plant species have adapted over time to theirspecificregion. Ifa plant isadapted to

regionalconditions,itislesslikelyto requireextrafertilizingand watering,as well as lesslikely

to be attacked by pests. An excellentreference for more information on native plants is

Gardening with Native Plantsof the PacificNorthwest by Arthur Kruckeberg.

Based on informationfrom the SeattleTilthAssociationand the NationalTurfgrassEvaluation,

the followinggrassstrainsare recommended for use inour area. A mix containinga varietyof

these strainscould be used to optimize best characteristicsofeach strain.The easiestway to get

the best varietyisto choose a mix that isblended forthe PacificNorthwest.

Recommended StrainsOf Grass Types

Grass Type Strains

Fescue (finestleaf) Palmer, Manhattan 11,and Repell

PerennialRye grass Reliant,Scaldisand Enjoy

Landscape Maintenance

Mulching

See "Stormwater Management and Maintenance" above forspecificlandscape requirements

forthe bioretentionswales. Mulch isrecommended inlandscaped areasasthe most effective

form of non-herbicideweed control.Mulch actsas a physicalbarrierto weeds. Ittypicallyis

either composed of compost, bark, wood chips,leaves,dry grass clippings,or sawdust.

Annuals or herbaceous perennials generallyrequire 1 to 2 inches of compost, dry grass

clippings,leaves,or sawdust. Shrubs or trees require2 to 4 inches of coarse wood chipsor

bark. (Note: Shrubs such as rhododendrons and azaleas,with roots located close to the

surface,should receiveno more than 2 inchesof mulch to allowforadequate gas exchange.)

The key to successfulweed controlisto maintain the mulch depth as itdecomposes, and to

take intoconsiderationthatwood chipsand sawdust deplete nitrogenifworked intothe soil.

This effectmay requiresome additionof nitrogenfertilizer.Mulch iseffectiveas a control

againstchickweed, annual bluegrass,bittercressand many other species.Weeds that grow

through properlyinstalledmulch are more easilyremoved by hand. Periodichand-pullingof

weeds isalsorecommended inzones between mulched areasto minimize weed seed source.

Fertilizing

According to the NationalAcademy of Science,on the average, 5 to 10 pounds of fertilizer

are appliedannuallyforevery acre of lawn inthe United States. Often thisoccurs whether

the lawn needs itor not. There are two types of fertilizers,naturaland synthetic.Natural

fertilizerssuch as:bone meals (Ca,P and some N),blood meals (N),fishmeals (N and P),kelp

meals (Kand traceelements),seed meals (N and some P/K)and rock phosphates (P)are often

recommended for both lawns and landscaping plants. These are preferred over synthetic

fertilizersfora number of reasons. The variousmeals listedabove are slow-releasing,tend
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to be neutralinpH and are relativelywater insoluble.As such,they tend to stay inthe soil

longer and are not as quicklyleached out as theirsyntheticalternatives.Naturalfertilizers

often contain many naturallyoccurring micro-nutrientsthat are typicallyunavailable in

syntheticfertilizers.Syntheticfertilizerscan alsocontaininertingredients(compounds added

during manufacturing thatare not listedas partofthe activeingredients)thatcan be harmful

to the environment. However, for both natural and synthetic fertilizers,improper

management and over-applicationcan cause seriousimpacts. When applyingfertilizers,the

applicationrateand timingisdependent upon the type offertilizerused and soilneeds. Some

general notes to remember when fertilizinginclude:

Avoid over-watering lawns immediately afterapplyingfertilizer.Itisbetterto water

the lawn thoroughly a day or two before fertilizing,and then water brieflyafterthe

applicationto wash the fertilizeroffthe leavesand intothe soil.

Reduce the need for fertilizersby returninggrass clippingsto lawns. In Western

Washington, 4 pounds of nitrogen per 1,000 square feet per year is usually a

maximum applicationrate;1 pound isoften sufficient.Grass-cycling(leavingthe cut

grasson the lawn) can supply at leasta quarterofwhat isneeded by your lawn.

Test soilsbefore applying fertilizers.Simple soiltest kitsare availableat most

gardening centers. In the Puget Sound area,soilsare naturallyhigh in phosphate.

Adding additionalphosphate through fertilizingisnot only a waste of money, but it

can also resultinexcess pollutionof nearby waters. There are now phosphate-free

lawn fertilizersavailablecommercially thatcan provide a nitrogenand micro-nutrient

source without contributingto excess phosphates inour environment.

Use fertilizersno more than four times per year. The preferred frequency isApril,

June, September and November.

An example of a well-balanced organic fertilizermixture for lawn grass suggested by the

TerritorialSeed Company consistsof:4 partsseed meal or fishmeal (N);1 part agricultural

lime or dolomite (Ca);1 part rock phosphate or 2 part bone meal (P,);2 part kelp meal (K);

(allmeasurements by volume). This mixture would need to be adjusted based on resultsof

sitesoiltestingand nutrientcontent of the meals used. For more informationon fertilizers

referto "Grow Smart, Grow Safe - A Consumer's Guide to Lawn and Garden Products" by

PhilipDickey and the Washington Toxics Coalition. This handbook rates fertilizersand

pesticidesby theirtoxicityor environmental impacts. Itcan be obtained freeof charge from

the KingCounty Hazardous Waste Management Program or the Washington ToxicsCoalition.

Establishednative plants should require littlein the way of fertilizingother than annual

mulching. Although periodicfertilizationwillpromote bloom of more traditionalgarden

plants,you can stillreduce fertilizeruse through mulching and use naturalfertilizersinstead

of synthetictypes. As always the garden soilshould be tested firstto determine nutrient

needs.
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Watering

The key to a healthy lawn and plantsisto encourage the rootsto grow as deep intothe soil

as possible.That willmake them more drought resistantlaterinthe season. Infrequent,long

irrigation(i.e.,wetting the soilto about 10 inches)isrecommended to encourage deep roots

inareaswith amended soil.However, more frequent and shorterperiodsof watering willbe

more effectivethan long durationwatering inareas containingnativeundisturbed soils.

When watering,keep an eye on the watered area to insurethat the flow rateof the

sprinklersdoesn'texceed the infiltrationrateofthe soil,which can vary greatlybased

on surfacemanagement. Over-watering can resultinthe proliferationof unwanted

insectpests.

Water duringearlymorning to reduce lossby evaporation and minimize development
of mold and fungalproblems on lawn and plants.(Note:Many garden plants,notably

roses,garden phlox, peonies, and others,are susceptibleto diseases that can be

discouraged through earlymorning watering.)

During extreme drought conditions,watering should be restrictedto priority

plantings,such as newly establishedtreesand shrubs.

Healthy lawns need no more than l inchof water per week, includingrainfall.

Consider not supplying extra water to your lawn in summer, to letthe grass go

through a normal dormant stage.Think of thisas a naturalseasonal event likethe

treeschanging colorinthe fall.

Monitoring of Noxious Weeds

The Thurston County Noxious Weed Control Program keeps a listof invasiveplantspeciesthat

are creatingproblems inThurston County. Leftunmanaged, these plantscan quicklypopulate
an area and displacenativevegetation. The displacement of nativevegetation over time isa

threatto plantdiversityand wildlifehabitat.

An integratedvegetation management approach isrecommended forcontrolof these species.
This approach involvesearly identification,use of appropriate control measures, and proper

timing of theirapplication.Use of these methods willreduce the need for herbicideuse. Itis

recommended thatyou visuallycheck your siteforthese speciesinearlyspringand latesummer.

Earlyspringiswhen the over-wintered seeds are germinating. Identificationof the plantswhen

they are stillyoung iscritical.Generally,itisrecommended that plants be hand-pulled and

disposed of at the County landfill.Inlatesummer and earlyfall,the recommended method for

eradicationforthe followingyear isto remove the seed heads on the plantand collectany that

are at the soilsurface. However, there are a number of problem plantsforwhich thismethod

willnot be effective. Because the best control technique variesfor each plant listed,itis

recommended Thurston County Noxious Weed Control be contacted directlyat (360)786-5576

forplant-specificinformation.
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ControllingPestsand Disease

Effectivepestcontrolcan be achieved by avoidance ofcircumstancesthatencourage pestgrowth

and periodicmonitoring. Ultimately,the types of insectpeststhatwilloccur willbe based on the

type of landscapingplantsand grassesused and how wellthey are maintained. Many insectpests

can be avoided by selectingappropriate plants,and by followingrecommendations on proper

care. The cornerstone of pest management isdoing periodicvisualchecks of your landscaping.

Thisway, a new diseaseor infestationwillbe spotted before itbecomes out of hand. When pest

management becomes necessary,an integratedpest management approach should be followed.

Integratedpest management (IPM) isa holisticapproach to pest and invasiveplantcontrolthat

consistsof:monitoring the problem at hand; determining the injuryand action level;correct

timing of the solution;and selectingoptimal strategies(as defined below) to carry out the

solution.The firststep iscorrectidentificationof the problem pest. Once thishas been done,

strategiesto reduce or eliminate the specificpest can be applied. IPM practicestake into

considerationthat insectsare a naturalpart of the environment. Therefore, itisnecessary to

determine atwhat levelof infestationthey become a problem. Action usuallyoccurswhen there

are extensive unacceptable aestheticchanges inthe vegetation and, in some cases,when the

healthof an entirelandscaped area isinjeopardy.

Optimal strategiesare defined as:

Leastdamaging to the naturalenvironment and humans

Greatest probabilityof permanent reductionof the intended pest

Leastdisruptiveto the naturalpest controlsat hand

Pestcontrolcan be dividedintothree types:physicalcontrols(traps,barriersand hand removal),

biologicalcontrols (beneficialinsectsor bacteria),and chemical. Allof these controlshave

advantages and disadvantagesthatmust be taken intoconsiderationpriorto use. Recent federal

rulingson pesticideuse requirebuffersfrom streams and prominent warning labelsthat display

potentialofthe product to impact species.

EarlyInfestation

Earlyinfestationsare defined as small areas of coverage and/or new lessdense populationsof

the pest (e.g.a few plantsina small area). The goal isto catch the problem pest at thisstage

before itleadsto an advanced infestation.Itisrecommended that these earlyinfestationsbe

dealtwith by usingphysicalcontrols.Physicalcontrolsare by farthe leastinvasiveofallthe insect

controlmethodologies. Ifphysicalcontrolsalone prove ineffective,then appropriate biological

controlsshould be utilized.Biologicalcontrolsincludepredatory insectsand bacteria.The high

effectivenessofthese types of controlshas been proven withinthe lastthirtyyears,and remains

as some of the best,lessinvasiveforms of pest control. Chemical controlsare generallynot

recommended forinfestationsof thislevel.

Advanced Infestation
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Advanced infestationsare defined as largeareasof unacceptable aestheticchanges to vegetation
due to insectsor diseases. When dealingwith advanced infestationsitisrecommended that

biologicalcontrolsbe utilizedfirst.Ifthese methods failthen itisrecommended that botanical

and mineral (organicor synthesized)insecticide/fungicidecontrols(i.e.chemical controls)be

implemented. These controlsshould be applied properly at levelsintended to bringthe target

problem back to a levelthat can subsequently be managed with the physicaland biological
controls.Unwise use could leadto an upset inthe naturalecologicalbalance of the system and

resultinwetland and water qualityimpacts.

Once a decisionhas appropriatelybeen made to utilizea pesticide(insecticideor fungicide)to

help with controllinga diseaseoutbreak,the pesticideto be used should be selectedcarefully.A

number of pesticidesthat have unrestricteduse (thatisthey are easilyavailableforpurchase and

use by homeowners and do not requirea professionalapplicatorslicenseto apply),have a high

potentialfor leachingintogroundwater and thus constitutea riskto nearby ground and surface

waters.The lowest hazard pesticideproduct thatwillbe effectiveincontrollingthe pest problem
should be used. The www.growsmartgrowsafe.org website can be a good source for selecting
which pesticidesto purchase to accomplish this.

Additional Resources

Thurston County PublicHealth & SocialServicesDepartment (Common Sense Gardening)
-
(360)867-2674

Thurston County Noxious Weed Control- (360)786-5576

Thurston Conservation District- (360)754-3588

Washington StateDepartment of Ecology
-
(360)407-6000

Washington State UniversityCooperative Extension- (360)867-2151

Thurston County Drainage Design and ErosionControl Manual, 2009
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