Building Meadows

a Practitioner’s Guidebook
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The Pennsylvania Environmental Council (PEC) works to protect, restore, and enhance the
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strategic leadership. For more than half a century, PEC has brought together commitias,
land managers, scientists, and policymakers to advance practical, sciencébased
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This meadowhuilding guide, commissioned by PEC and developed bArcheWild® reflects
that commitmenty providing clear, actionable guidance to help land stewards create
resilient, biodiverse meadows that support wildlife, enrich public spaces, and contribute
to a healthier ecological future for Pennsylvania.
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ArcheWild®s a leading ecological restoration firm known for its scientific rigor,
authenticity, and deep practical experience across the landscapes of the Midhtlantic.
Drawing on decades of fieldwork, applied research, and handbn project delivery,
ArcheWild®helps land stewards design, build, and sustain resilient native ecosystems that
reflect both ecological integrity and reaKvorld constraints. Their team brings a rare
combination of technical expertise, horticultural precision, and operational pragnatismy
ensuring that every meadow, woodland, and habitat they help create is grounded in sound
science, shaped by place, and built to thrive.

© 2026ArcheWild . All rights reserved.
Prepared byArcheWild®for the Pennsylvania Environmental Council.

No part of this publication may be reproduced, stored, or transmitted in any form or by any
means without prior written permission fromArcheWild®

All rights to anywebsites, articles, videos, images, software applications,and databases
referred to or linked to in this guideare reservedby their respective owners

Thispublication is not intended toprovide comprehensive detailing of everydecision or
technique related to successfully building a meadow. Pennsylvania Environmental Council
makes no claim to the accuracy of the information contained within and cannot be held

liable for any damages incurred by a user of thidocument.
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INTRODUCTION
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Thisdocument was written to mirror the thought processes, decisions, and actions that
professional meadow builders follow every daythis document reveals their proces®s and
their technology.

Links are provided to thirdparty information sources where a topic is welcovered
elsewhere, such asobtaining yourpesticide¢ GG RH¢ q VY.l + k Wi RAW UL 1I
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https://www.epa.gov/eco-research/ecoregions
https://www.naturalheritage.state.pa.us/Communities.aspx
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https://extension.psu.edu/roadside-guide-to-clean-water-native-meadows
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IS THIS A VIABLE MEADOW OPPORTUNITY?

A

KEY QLESTIONS

OVERVIEW

o Does the site have the ecologitattors to support
a meadow?

o Is there room for a continuing maintenance budg

for the meadow?

o Is there support from right people to build the
meadow?

o What are the goals behind creating a meadow?

Before deciding to install a meadow in a yard
or open parcel of township land, it is
imperative to understand the steps involved i
establishing a meadow by reading this and
other supporting documents. First and
foremost, in this decision there are the
following factors: ecology, support, and goals

CHECKLIST
STEP TITLE SUMMARY NOTES DATE
1 Ecology e.g., are the right conditions for a meadow presént
2 2222‘;‘2' e.g., does the budget exist for all steps in the meadbwilding process

3 Cultural Support

e.g., support from neighbors, residents, staff

4 Contractor e.g., is there an organization or business to assist in any or all steps (¢
Support meadow-building

5 Mzztsggxce e.g.,do you have the staff/equipment/budget to maintain the meadow

6 Enwg)cr)g?sental e.g.,is a meadow your best environmental option for the space?

7 Cultural Goals | e.g.,if you decidea meadow is for you, what else should be included?
Decide Ask again, is this a viable meadow opportunity?

SUMMARY AND SIGNOFF

HOW TO KNOW WHEN YOU ARE FINISHED

MANAGER/CONSULTANT SIGNOFF

This task is complete once all factors of ecology,
support, and goals have been thoroughly looked over
and those that pertain to the meadow are agreed upon.

FIELD MANAGER SIGNATUR DATE

If there is disagreement omismatching goals, a

decision on if and how to continue must be made.

PROJECT MANAGER SIGNAT DATE
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IS THIS AVIABLE MEADOWOPPORTUNITY?
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Ecology

Decide if Conditions Exist for a Meadow

Naturally occurring meadows are rare in Pennsylvania because the ecologica
conditions in which they thrive are rare. Indeed, meadows only persist where
conditions aretoo dry, too wet, owhere soils are thinor too acidic or
calcareous, ora combination of thethese, for larger species like trees and
shrubs to survive.

This does not mean that you cannot establish a meadow if the site does not h
these conditions. In factas mentionedR U Wrbu 13! L h&atom$la@ea t H
generally part of the natural succession of a forest ecosystem. If a canopy
opening is suddenly madenherbaceous species are the first to pop up.
Nevertheless, that canopy gap will only last until new shrubs and eventually tr
take over.

Because of this, if the desire is to maintain a lotgyrm meadow where the
proper conditions technically do not exist, this will involve continued
management of the space for the foreseeable future.

Browse the PANHP link to gain more insight into the ecological conditions tha
¢l WGl Wt y0qWe qgé Wt REW Rnni1Jl 13U q Wbl
Pennsylvania.
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Look for these Characteristics

When you are searching for or have a location in mind, there are several
parameters that can quickly be observed at the site to decide if a meadow, ev
one that will need continued maintenance, will be possible:

o Full Sunlightt while meadows can and do exist in areas with canopy
cover, this is a very difficult structure to maintaifiherefore, pu want a
location thatreceivesfull sun(at least six hours of direct sunlight/day
during the growing season

o VaryingTopographyr naturally occurring meadowsook bestand have a
better chance of longterm success if there are a variety of site
conditions. Hummocks, swales, depressions, rocky area, wet areasyd

even different soil types all contribute to having a meadow complex thi

PA Natural

Heritage List
of Plant

Communities
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can recover from environmental shocks. A highly homogenous site
generally support only a small number of species, which might or migh
not bewhat you want

o LimitedInvasive Pressure this one may take some time for you to figur,
out when youfirst start this journey but is crucial. This especially the
casefor the areas surrounding the possible meadow locatidhthe
surrounding area is heavily invaded, asd6 ¢ q kK t WG Y1 JALWR
to treat these areas for budget or property reasons, this will decrease 1
success of your meadovas these speciesare likely to get a foothold
while you are waiting for the seeds to germinate.

Financial
Support

Do you HaveSufficientFinancial Resources to Build and Maintain a Meadow?
There are multiple types of support that any land manager should have in pla(
before beginning a new meadow project, the first of these being financial
support. Without the appropriate amount of financing to establish a meadow, i
is quite possible thathe project eventually fails

Meadows are natural infrastructure projectskk a solarffarm project. Ameadow
project has a sizable upfrontapital cost followed bya long tail of operational
costs until it stabilizes. In the longerm, a meadowcan save mowing expenses,
Hz qWRqkt WYn qldU UMHldlstraechiditidnantelwvil belhéeded |
every yearand the overallcosts will differ based on whether you owthe
machineryneededfor mowing

Still, too often meadow projects get installed with little or no plans for
establishment and continued maintenance, eventually falling back to unkempt
land that becomes home for invasive species, or becomes mowed regularly il
a lawn again. To ensure th#tis does not happen, reading through this guide
and getting an idea of what the overall costs are for creating and maintaining
meadow is crucial.

Explore Grant Programs to Help with Funding

There are several ways now to receive funding assistance with these projects
from both the state and federal levesuch as PADCNR¢ + Wx ¢ 5 U laq Y L
Programor the Community Conservation Partnerships Program (C28&nts,
and these should be considered to make these and other green infrastructure
projects more feasiblelt often helpsinvolved parties to hear that grant funding
of some kind wilhelp to fund the project as well.

Costs of a
Lawn vs. a
Meadow

Lawn to
Habitat
Grants

C2P2 Grants

NBRc D
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Cultural
Support

Do you have Broad Community and Municipal Support?

Havingample support from the peoplearound you to complete a meadow
project is very important. For landowners, municipalities, conservation
organizations, and other land managerthis meansdiscovering whether direct
neighbors, nearby residents, and even thafftthat will be maintaining the
meadow are on board with a project can help to ensure the implementation ru
smoothly.f nW! Yea |l WA¢I t+ W7 Yel T W Yt big unliksyc
that they will invest the time to properly establish and stewardneadowthrough
its early stges to maturity.

Has the Community been Counselled drerbicides, Ticks, andHayFever?
The last thing any project manager wants is to haaaeerything puin placeto
implement a new meadow only to beaught offguard by a lastminute concern
andthen have the work come to a sto@ommon concerns includethe use of
herbicides, the harboring of ticks, anthe meadowcausing hayfever; it is
generally better to hear out these concerms early as possible As will be
repeated throughout this document, thoroughly communicating the plan and tl
process of a project needs to always be a priority.

[ RNDEADIGRDUIRGV Y 6 RUNIOG IJ¢ T Yt t0¢ | 134y 1 oy 606 FOK ¢ R 1B DI ¢Ol
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Contractor
Support

Do you have Contractor Support for Key Activities?

While this guide has much of the information needed to successfully complete
meadow project, having an experienced contractor to consult with or to help w
animplementationor twocan take the worry out of the project.

This can be especially helpful for some of the more technical tasks includitg
Evaluation Species Selection, and Choosing a Vegetation Management Strate
This guide will be a great first stép ensure that establishment and
maintenance of meadows are successful but there is no getting around some ¢
the nuances such as plantD and proper vegetation management strategies an
timing.

4 4 e /e % nREH(S ik DS
SR TN 0 SRR IR DA N g ,!Z' N
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Meadows are often perceived as one of the more accessible aady-to-
implement forms of environmental restoration. The truththatmeadows are the
most technically demanding. While anyone can build a meadaWe skillsto
efficiently build an authentic, durable meadowome with time this guidewas
conceived to helpanyone improve their chances of success, along with
additional training Experienced ontractors can assist with training or fill any
gaps in your capabilities

If there are questions remaining as to whethgrsu have the necessary support
make the project a successstep back and think about if you are truly ready to
begin.It is always better to wait until you are fully ready than to wing it and hoy
for the best.
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Maintenance
Support

Do you HaveSufficientKnowledge and Equipmerfor Proper Maintenance?
Meadowsrequire constant stewardship once establishednd often require
specialized or dedicated equipment.

Meadow maintenance requires skills beyonghat most landscapers can
provide. Key considerations include:

o Dedicated Mower Deck Do you have a mower deck thgbu can
T T RACqUWaqYWac¢cRUqge RURUN WG Idndowerss t
but mulching brush hogshat are kept meticulously clean with
sharpened blades. Landscaper mowers are probably the #1 source of
new invasive plant infestationd@ Wt Y W! Ye k G & Ws ¢ Uq Wa |
equipment used to maintain your meadows

o0 Plant IDand TreatmentSpecialistt Do you have access to someone thal
can assess the meadow at least once a season that can identify
potential problems and prescribe an appropriate remedyfeadows are
constantly under threat from both invasivepeciesand woody
encroachment. Left alone for a few yegrthese threats can cause
significant damage to a meadow or become a major expenBegularly
assessments and small treatments to keep a meadow healthy are
important maintenance considerations

o Wildlife Specialist Support While meadows providémportant soil and
water conservation services, they are also intended to provide wildlife
habitat to protect our insect and bird populations. Access to someone
with sufficient knowledge ofhe lifecycles of the wildlife your meadow is
likely to support can help guide maintenance activities to maximize the
G¢T Ys kit Ws ROT 0 Rt ndoi2Vehiclre clig@leilsda htbladay
Which bird or bat boxes to install, and where? When to avoid public ug
of the meadow? Which gamebirds to stock?hich shrubs to keep?A
wildlife specialist can help teactand guidea wide range ofmaintenance
activities.

[ RNDEMOWIGR2 IOt 61 2 AIORUHz2 | + RYUIORUq VY HOe OGO D¢ T Y5 1O
el t pro9ziqR2¢e qlltOl DideqRYUL 6RGY 0s Ra6IOGUY Gl
GUeT Ystot¢cRUqUUe UL

Establishment

Maintenance
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Environmental
Goals

Is Buildinga Meadow the Best Use fgrour Space?

This is a nortrivial questionbecause most places on the East Coast want to
becomeforestsor shrubland which provide their own ecological,
environmental, and community benefitsThe cost of establishing a higguality
meadow is on par with your other options, so be sure ask yourself and your
HYGGaURq! AlUmi 6! W YWf Ws ¢ UqWe WaWeT Yl

While here are many environmental benefitéf buildinga meadow(as
mentionedin sikey Conceptsedild further discussed in theXerces link to the
right), thereare other green projects thanight be better able satisfy your
conservation or environmental goald-or instance, if the goal of meadow
project is to mitigate downstream flooding or soil erosion along a stredngn
performing astreambankrestorationand shrublandand/or planting ariparian
forest buffer planting could be a better fit.

Or perhaps there is an interest in developing financial opportunities on the lan
in which case a forestry management plan including plans to plant trees for
timber harvesting may make more sense.

If the main goals revolve around increasing bird habitat and pollinator
populations then a meadow is probably the rigtiécision.

Ensure your Goals Match a Meadow

Make sure to have a clear picture of the short and letegm plans foryourspace
and document your decisiorthat a meadow is in fact théest useof thatspace.
Documenting the decision could helpvoid premature abandonment or
conversion to another land use in the future.

=

ARCH(Z)WILD.
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Xerces

Riparian
Forest Buffers
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https://xerces.org/sites/default/files/publications/19-052_MidAtlantic_Meadow_guidelines_web.pdf
https://www.pa.gov/agencies/dcnr/conservation/water/riparian-buffers
https://www.pa.gov/agencies/dcnr/conservation/water/riparian-buffers

Cultural Goals

Have you Documented angultural Goals?

For municipalities and conservation organizations, while some presenlaa is
meant to stayprotected as a sanctuary for wildlifdt is often the case thabpen
spaceswill need to provideaccess forhuman purposes including recreation.
You will need to talk to the community to discover their expectations and
requirements.

A meadow designed to be consistent wiftying model airplanes or flying kits
might be different from a meadow designed to support gamebird huntifg.
meadow designed to attract the maximum number of migrating songbingigiht
be different from a meadow designed to support a maximum number of inseci
pollinator species. A meadow designed fdog-walkers might be different from &
meadow designed for bird watcher®8uilding a tall meadow behind houses in al
HOA might be inconsistent witkhildren being able tdind their soccer balls.
Knowing your cultural (i.e., people) requirementalong with a thorough analysis
of the type of meadow your site can support, can help you asseggetherthere
is enough alignment to proceed with a meadow project.

Can you Afford AssociateAmenities?

The projectmight also requireadditions such asbird houses, trailsbenches,
educational signageandtrees planted along an existing path that borders the
meadow, etc. These amenities, if required, can increase the cost of building a
meadow that is beyond your means.

Decide

Do you Have a Viable Meadow Opportunity?
Review youanswers toeach question above anthonestly assessvhether or not
a meadow is the best use of your space, time, and money.

[ RNSII BRI WIHOG Ue T Vs 0G| Y T U Feaiieedgitgey ¥ dQe 10T IO ai
YntoG el Ysoqéceqtos ¢t FOGYH + RAGIJKOE UT t0og 6 1K1 131 RI L
2t 1JIOY n I06HID IAIRHAGII #3610t R2 IJIOG R qet Ua
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DECISION POINT #1

You have worked through all relevant needs for support and understand the goals that your
stakeholders have for the space. Ideally, you will have also read through this document to
understand what goes into building a successful meadow from start to finishThis brings up the
first important decision: do you have all the necessary support to properly build this meadow?

It is vital that you be perfectly honest in this decision as straying from what is outlined in this
document can lead to eventual issues or even project failure. If you are unsure whether you wil
have the correct support at any stage throughout this procss, holding off on the project until all
the necessary support is in place can be the best decision for you in the long run.

As will be mentioned throughout this document, meadows can take up to seven years to
establish, and this time is only exacerbated by pushing forward with a project without procuring
the needed support.

N®Ac NI



SITE EVALUATION ECOLOGICAL ZONES

A

KEY QUESTIONS OVERVIEW

o What major ecological zones or etumes does
your new meadow site currently have?

o Where is the solil drier, and where is it wetter?

o Do | have any shady edges, or sections near a r(

o What is the history of the site? Is it an old factory
oiling station? An old strip mine? Or a filled

wetland?

o What are the existing vegetation patterns, if any
Sometimes even park lawns will reveal their
different zones when you look close enough.

o Plan to visit the meadow site both in March/April

and in August

limitations.

Meadows are usually heterogeneous. They
have low spots, high spots, sunny spots, an
shady spots. Large meadow sites can flow
up and down large grades and hills. And ev
small meadows can cross multiple
underlying soil types, each with their own

Each combination of soil type, moisture
pattern, and light availability should receive
its own seed mix, which often improves
performance while reducing costs. But you
need to find and map each zone.

CHECKLIST
STEP TITLE SUMMARYDELIVERABLE DATE
1 Light Map A propct map that indicates, with shapes, the different number of hour
of daylight in July.
5 Water Map A pro_J_ect map that indicates, with shapes, any observable moisture
conditions
. A copy of the USGS soil survey for the project. Pictures of shallow sail
3 Soil Map . .
pits are helpful for each soil type.
A project map that indicates, with shapes, where there are obvious
4 Plant Map . . L .
differences in vegetation, including weeds
5 Historical Map | Notes of any prior uses (e.g., farm, parking lot, ball field, etc.)
A combination map that weaves the lightvater, soil, and plant map
6 Zone Map . .
together in clearly marked ecological zones
Fill out a form to document each zone, and include at least one
7 Zone Data . .
representative GPS coordinate for each zone
8 Use Evaluate Set up your project zones in Collectéror in Evaluaté. Alternatively,

send your zone data sheets out for analysis

SUMMARY AND SIGNOFF

HOW TO KNOW WHEN YOU ARE FINISHED

MANAGER/CONSULTANT SIGNOFF

You should have identified at least three different
ecological zones for any meadow project under 10
acres. Larger meadow projects can have many more.

You will know that you have the right ecological zones
when you can take someone on a tour through the
meadow site and easily point out and explain zone to
someone else not closely involved with the project.

FIELD MANAGER SIGNATUR

DATE

PROJECT MANAGER SIGNAT

DATE
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SITE EVALUATION ECOLOGICAL ZONES B

TITLE

DESCRIPTION

LINKS

Introduction

Performing a Site Evaluation to identify your Ecological Zones is primarily a
mapping exerciseGoogle Earths a suitable desktopseful toolthat can be
learnedwith a little bit of YouTube training.aper maps can be just as effective.
Using PowerPoint is also effective.

Follow the steps belowo evaluate your site and to define yoecological zones.
An ecological zone is a type of area that functions in a particulay andthat

supports adifferent vegetatiorsystemgrowing inthem (if not a lawn) There can
be multiple instances of an ecological zone withi'meadow project site.

DRY UPLAND
ECOLOGICALZONE MAP

MESIC UPLAND

MESIC TRANSITION * e

PERIODICALLY WET 6.1acres

WET/MOIST

_"[")HWND

MES"Q UPLAND

MESIC TRANSITION

7
1.2 acres
e e - PERNWET

0.5 acres /
7

2.5acres N WET/MOIST 4,/»%‘ 4 &
# A\

Data sttribstion  6/16/2024

[ RNEPW IO GG IJIOY noc oG D¢ T Y5 I0GI YTIUHQOs Rq6 O ¢ H
GgchHGOIT

The map above represents the culmination of a site evaluatixercisethat
identified five distinct ecological zonefor a single meadowbuilding project.

Each color represents a different ecological zone. An ecological zone can app
in multiple places such as the DRY UPLAN®Brangecolored] zone This map
was produced in PowerPoint, which &so useful as amapping tool

Each ecological zone receives its own seed mix design. For example, the spe
that are appropriate for the DRY UPLBI¥one would be quite different thathe
seed mix for the®?ERIODICALLY WET zone

Google Earth
Training

Light

Produce a Light Map
While most of youmeadow is likely in full suntree canopyoften creates distinct
ecological zones. Mark all the areas impacted by shade.

Start the mapping process bynntingout a screenshot of your meadow sitgise

Google Maps or Google Eartajhd draw a thick line around the entire boundary

ZNAc NI



https://www.youtube.com/watch?v=GOHqkpf5w4w&list=PLBSxo3pTVWlZ3wfBHIQCISIvp7KrkvOcw
https://www.youtube.com/watch?v=GOHqkpf5w4w&list=PLBSxo3pTVWlZ3wfBHIQCISIvp7KrkvOcw

Alternatively, you can use an opesource or paid GIS system to indicate the
boundaries of the project. Google Earth has some basic GIS functionality, and
is free, so try to use it instead of paper maps.

Mark the FullSun Areas
Mark out the areas of the meadow that you expect to be in full sun all day long
which are the areas well away from any trees or steep slopes. Most of your

QGIS

Google Earth

meadow projects shouldbe in full sun. Evaluate #
. Collector #
ArcGIS
Light
[ RNEADIIW IO ¢ T Ys 05 ¢t O DHIRDUKY KDeODI00 U E @& b KDz ¢
HYUt RT Il FOq6 13101 YO WY ntog! 1313t 10 i YUNKgE It Yea qé
RUqUUT T g
Identify and Mark the Areas with Substantial Shade
Then look for trees or shrub thickets inside the meadow area and look for fore
YI Ws YYTH kWITNIE OWNG IJWE ! et Wa VY Wa 6farwy
some partof the day and these are certainly a different ecological zone from th
open, full sun areas. The same goes for buildings more than one story tall.
Produce a Moisture Map
Understanding the presence and role of moisture in your meadow is extremely
important. The presence of water, and hawuch is present, can have major
implications for your site preparation activities (e.g., herbicid#oice and legal
use), when you can use certain pieces of equipment (e.g., no tractors in wet s QGIS
and on your seed mix desige.g., very dry areas feature warm season grasses
while wet areas feature sedges). Google Earth
Moisture VisitMeadowin EarlySpring Evaluate #
The first visit should be in early springarchis often ideal. You need to walk
around the entirety of the project site and look for any place that is soft, squisti  Collector #
or muddy underfoot. Sometimes you can even see standing water shortly afte
rain. Note these areas of elevated moisture so you can dita@m on yourpaper ArcGIS

or PowerPointmap or show them irGoogle Earth or your GIS system

Visit Meadow irLate Summer
The second visit should be in August, or whenever the driest time of year is fo

your area. This is usually a great time to find those areas of the meadow that {

ZHAC NI



https://qgis.org/download/
https://earth.google.com/web/
https://archewild.com/home/archewild-meadow-builder/
https://archewild.com/seedsource-software/
https://www.esri.com/en-us/home
https://qgis.org/download/
https://earth.google.com/web/
https://archewild.com/home/archewild-meadow-builder/
https://archewild.com/seedsource-software/
https://www.esri.com/en-us/home

to dry out severely in the summer. The best place to start is any place that is
higher up than the rest of the meadow or find any sodifiting steep slopes in
the middle of the field (e.g., a berm or bump). And look for bare patches of soi
caused by excesive mowing or walking, or where there is clearly a lot of exceg
gravel or stone in the soil. Another way to find your dry spots is to look for plar
qécqWl YUk qWY#HHA2] WecU! 56131 WIat JWR U LW
certain type of weed, or a rive drysoil plant species (e.g., poverty oat grass), ¢
where the plants are shorter.

: ; A AREH(I )WILD
[ RN&IIWt 10T | Uc GRHEICGIICT YsIot 1t quatonldc qeal 13t HOC |
t 2GGYI qtoc ol RO BUqtoq! GUKY NG el Ys 1ot GURRIJY

Late summer is also a great time to revisit the previously identified wet spots t
see if they are still wet. If they remain wet, or moist, then you can label those
zones as permanently moistf the wet areas you identified in Spring are dry an
cracked in the summer, then you have aimodal ecological zoneand this must
be noted on your maps$o drive seed mix desigri-modal ecologicalzones have
unigue challenges that require a specific set of species.

Record yourFindings on Your Map
With practice, finding your wet spots and your dry spots becomes easier. Be
to mark these two extremes on your map as these areas will perform very
differently from the rest of the meadow.

Soil

Downloadthe Soil Map

Soil maps are easy to download. Simply go to the California Soil Resource La
(CaSoilWebywebsite, find your project site, zoom in or out until you can see all
the soil types in your meadow, and hit print screen.

If you useGoogle Earth oGIS, the USGS provides soil series layers free of
charge. Simply download the layer for your part of the country as a base layer,

Different soil types can have wildly different characteristics that are important
plants. The soil map for your meadow will have embedded information related
soil depth, bulk density, depth to bedrock, the maximum amount of water it ca

QR c NI




hold, the normal amount of organic matter, drainage capability, and lots of oth
things.

Read the Soil Map

Click on and look at each soil typ&.ou are looking for a few key metrics to
determine if you have a mosaic of different soil types or just one large
homogenous soil layerFind the pH, Ksat, PAW, hardpan deptirainage class,
and hydric rating for each soil type in your meadow.

Sometimes the onlymajor differencebetween soil typess slope. Sometimes,

the underlying chemistry is completely different. You might need to make a
judgement call about whether each soil type is sufficiently different from the
adjoining types to justify a different ecological zone.

Parker
Soil Data Explorer | Series Extent Explorer | Description

A Soil Profiles

Org.Matter - g

A
— 150 4 -
S
[ iy |
(o lom] £

CEC @ pH7

g

Linear Ext.

T T T
100 150 200 250 300

Sat. Hyd. Conductivity (mm'hr)
View Source Data

wE

[ RNDE KRDAARY OG0 D¢ T Y5 1ot Raltot Ge Ut o6 1 Il Ro I WUq
61T 1 YUYNDRHAWE UT IOR6 DG RAC G IOC qal RAz2 qldt g tONG 13t 1JF
P GUHRRIJL HOE | JKOE GGl YGI ReqlOn Y1 HOJ¢ HE g

Add a Soil Maverlay to your Site Evaluation

~cGUWaSWWhT Rnndl WUOqk W YRO Wand €6 howlthdlsail
map boundaries line upvith your moisture zones; often they line up fairly close
and sometimes not at allThe importance here is that topography and point
sources of water interact with different soils in different waysxpect a new
ecological zone each tima singlesoil map shape overlaya moisture zone.

[ Us WGUWYGHWWEe2WDWAS?2t WRUW YROW ARIUL
about mastering whatthe different soil characteristicsnean. You are looking for
key differentials. Soil map analysis is built in@ollector# and Evaluate# if you
are using thosesoftware products

CaSoilWeb

QGIS

Google Earth

Evaluate ¥
Collector #

ArcGIS

=0lhc NI



https://casoilresource.lawr.ucdavis.edu/gmap/
https://qgis.org/download/
https://earth.google.com/web/
https://archewild.com/home/archewild-meadow-builder/
https://archewild.com/seedsource-software/
https://www.esri.com/en-us/home

Plants

Produce aVegetation PatteriMap

Observmg the pIants that are already growmg in a new meadow site is a fantg
T ReNUYH G]RHLIJG]YYU IOWNS Rt W2¢tececqRYULWRY
APO0WaGYsUOWnY!l WeHY2 qWt R¥FWs It + AW Y WY
them to stop mowirg around the middle to the end of June.

Mapping he plantsalreadygrowing in a future meadow can tell you a lot about
where the ecological zones are located and how many you hd&a&ch native
plant specieshas a set oflefinableconditions that itperforms best inand many
more types of conditionsin which it struggles or failsCertain species will
congregate into areas that are ideally suited for their reproductive success an
retreat from areas that are not. The result is often a mosaic of different plants
growing in different places.

Go out into your meadow toetect and mapthese vegetation patternsind
include themon yourecological zonemap. Every time you see that the plants
change substantially, even in a park setting, you are likelpbservea different
ecological zone.The image below reveals several ecological zones, including §
dry/mesic zone dominated by grasses (brown areas),iaterior wet area (purple
flowers), and weedy zone (foreground).

ARCH(Z)WILD

[ RNETOYa] WO 6 D02 NI aéc qRYUKGEe qqldl Ut IORUKg 6 Rt K
AeUYnqUUKI W20¢dtoqédtoe UT U1 G! RUNDWUHYGYNRHAEC
YR qtot YRt g

Record your observations in a notebook, take pictures, or set up your zones
directly into Collecto# or Evaluatet. Overlay your vegetation maps onto your
ecological zone mapo detect the major ecological zones within your meadow.

For IDing plants, we always recommend using@@odN 2 RT IJHY Yt W3 R
Wildflower Guide, but plant ID apps, like iNaturalist, are also available.

QGIS

Google Earth

Evaluate #
Collector #

ArcGIS

iNaturalist

s #HYUOH
Wildflower
Guide

Allqldl t Y
Tree Guide
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https://qgis.org/download/
https://earth.google.com/web/
https://archewild.com/home/archewild-meadow-builder/
https://archewild.com/seedsource-software/
https://www.esri.com/en-us/home
https://www.inaturalist.org/
https://www.workshopplus.com/products/newcombs-wildflower-guide
https://www.workshopplus.com/products/newcombs-wildflower-guide
https://www.workshopplus.com/products/newcombs-wildflower-guide
https://www.workshopplus.com/collections/field-guides/products/peterson-f-g-eastern-trees
https://www.workshopplus.com/collections/field-guides/products/peterson-f-g-eastern-trees

Zone Map

Produce your Final Ecological Zone Map
For this step, there is no algorithm or software tool to help decide how many
ecological zones you havevhere they areor what to call them

But if you did your best to follow the steps outlined above, you should already h
a pretty good sense of how your meadow site is currently functioning, how man
truly distinct ecological zones you have, and where they are on a map.

Simplyreview your light, soil, water, and plant maps and use your best
professional judgement to decide how many that you have and where they are.
to identify at least three; nearly every meadow project has at least three ecologi
zones.

But try to be reasonable about how many ecological zones that you identify and
represent on a map. Too many becomes difficult to manage and the seed mixes
Alags JWUWAYUWUt WadecqlWne UqRYUOW2 1JI1 ! W R
a rule of thumb.each ecological zone should be at least 0.5 acres in total size; a
tacaa wi Yt Ukquwaet ywt 3Ot 13O

[ RDEWGWAR' 100 U ¢ T Y5 IORY 100 ¢ NDIG! 106 YaYNUUgsi e 06 K
6100RINIOG 6100 ¢ HE OY N0l R2 11+ Ra! IORUW0ORqt tOU¢ qR2 13102
Sometimes you will decide that your meadow only has one ecological zone, as
depicted in the image abovelhere were no meaningfabservationaldifferences
in soil type, light availability, moisture, or vegetation patterinsthis meadowr it
truly seemed to function identically throughout the entire 25 acr@his makes
designing seed mixes easier (i.e., just one) but will likely make for a boring
meadow.

SRR NI




Zone Data

Describe Each Ecological Zone
After you have decided how many ecological zones you have, you must descril
them using a standard form that ecologists us&€he form is simple to use answer

about ten questions for each ecological zone. These zone descriptions allowtgo
communicate with others, including consultants, the core characteristics of each
zone andwhat makes each ecological zone unique.

Ecological Zone Data Form

You should record and be prepared to share with others the following minimum

information for each zone:
o Size,

GPS coordinate,

Slope,

Aspect,

Canopy cover %,

The type of canopy

Herbaceous = mostly grasses and flowers,

Shrub = mostly shrubs, with grasses and flowers,

Deciduous Forest = mostly trees with leaves,

Conifer Forest = mostly trees with needles,

Mixed Forest = a substantial mix of deciduous and conifer trees

0 The % of the forest that is comprised of conifers (approximate)

0 Height of the canopy cover (m), if any. Open lawns and pastures are
recorded as 0.25m. Use a phonbased tree height app to measure the
height of trees.

o OJA sail layer depth,

0 Approximate % of aggregates, and aggregate size, in astaavelsfull of
soil,

0 Any nearby permanent sources of water

O OO 0o

=A =4 =4 = =4

A form for recording your ecological zone characteristics is in the Appendix of th
guidebook. Feel free to share your ecological zone characteristic forms with you
collaborators, your consultants, and your seed vendors to develop a seed mix
design

Evaluatet users can record their zone characteristics directly into the software.

Appendix

Arboreal Tree
Height
Measurement
App

= | I EN



https://arboreal.se/en/tree-height
https://arboreal.se/en/tree-height
https://arboreal.se/en/tree-height
https://arboreal.se/en/tree-height

Users of Evaluat# can record theirecologicalzone characteristics directly into the
software to facilitate analysis and seed mix desigrhe form below depicts a
portion of the ecological zone form in Evalugte

HERBACEOUS

Use

Evaluate# Evaluate #

SUIGHT 10 MODERATE
RVERT

»

Once youtvescompleted.theformyplease

Watch theEvaluatet training video to see if it right for you.

[ RDEWOHEHIC 2 qRneadd! 1O 13t RDUOWT OGWeT Ystos Raq6roace! 11+ toc UT 1Ot 5
t ez GARUNDIOqYOUE qal ¢catonyY!l HIJt gtONYT ¢! e tO¢ O V& G Woidd 1IQoEEHRIg
OYqtol 13t WGAGIIKS 6 ¢ qtos ¢t 0G| WREYI Kl T 1kt Heendd 130t KRG (eVHOa)M HBaiYa! | He3HRIIR
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https://archewild.com/home/archewild-meadow-builder/

SPECIES SELECTION SEED MIX DESIGN

A

KEY QUESTIONS

OVERVIEW

Do | want a native meadow? What is the core se
species for each ecological zone in the new
meadow?

Can | find nearby and naturally occurring meado
(not seeded meadows) that closely resemble my,
site conditions and use the species growing ther
the basis for my seed mix design, by zone?

How much am | willing to spend on a-pere basis
to establish a new meadow? What are my budge

Studies show that native species mismatche
qYWe W Rkt WRYUT RqRY
weeds sooner than later. Seasoned
practitioners concur.

Internetsourced seed mixes with multiple

T YAQUL WYnWt GURRIJt Wl
site suitability problem by charging you for
seed that will never be a part of your long

constraints?

o How much do | care about genetics?
o Do I have a consultant that can help with design]

each ecological zone.

term meadowand can mislead clients.

Instead, the preferred method is tiocus on
choosingthe 812 species known to survive

CHECKLIST

STEP TITLE SUMMARY DELIVERABLE DATE
| have consulted with stakeholders and they understand the meado
1 Meadow Type . )
will be of a type that the site can naturally support
. . I have reviewed relevant academic publications that describe local
2 Literature Review ) - . :
meadows in enough detail to be useful for seed mix design
: | have visited nearby natural meadows to find reasonable comparat
3 Reference Sites . .
examples to my site and ecological zones
4 Genetics | have agreement on the guiding principles for meadow genetics
I have established a seed budget based on my grant or on what my
5 Budget T
organization is willing to spend
. | have solicited at least one recommendation from a meadow
6 Recommendations :
consultant or a local ecologist
7 Seed Mix Design | | have a distinct seed mix for each of my ecological zones.
. : | have made a conscious decision about the use and selection of se
8 Carrier Selection

carriers.

SUMMARY AND SIGNOFF

HOW TO KNOW WHEN YOU ARE FINISHED

MANAGER/CONSULTANT SIGNOFF

You are finished when you feel comfortable that you have an
appropriate seed mix design for each of the major ecological
zones that has, ideally, been validated by a thipdrty or by a
decision-support software tool.

Alternatively, you have selected a piaesigned seed mix based
YUWq6 WWRUNYI GecqRYUWGI Y2RT 1IJT 1
decided the number of pounds that you can buy that is within

your budget.

FIELD MANAGER SIGNATU

DATE

PROJECT MANAGER
SIGNATURE

DATE
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SPECIES SELECTION SEED MIX DESIGN

TITLE

DESCRIPTION

LINKS

Introduction

Contrary tocontemporarymeadow desigrphilosophies (e.g.,the kitchensink
approach, ordesigringin layers) the harsh reality is thathe only true meadow
designer is Nature itself.

Designing a seed mix is not an opportunity for sekpression.Your best chance at
leaving your personal mark on a meadow is how well you prepare the site by
ruthlessly removing all competing vegetation and performing an accurate
ecological zone analysis.

When it comes to seed mix designoy have few options anderylittle influence
over how your future meadow evolves and matur&®ur source of pride should
derive from how well you performed your technical analyaisd not from your
personal choices of seed. Popular Hog posts podcasts,and landscape design
bookss RO G WA Rt G¢T W YeWRUqYWg6RUt RUNLWaq §
landscapeH ! WT 13+ RN URUDN Waq 6. Thisis@Gnillusidd¥oar jelblbs B ¢ 1
meadow builderistd Rt #Y2 I Wqdé W GUHRRIIt Wad ¢ q W
HYUT RqRYUt We UT Wt e®#EH#It tnedad! W UG YT 2t

CAUTIONBe wary of prepackaged, predesigned seed mixes. Tifggn contain
species thatare unsuitable for your meadowror example, purpleoneflower
(Echinacea purpureajs a frequent seed mix component, yetdbes not exist
naturallyon the east coast. The closest stahl@aturalpopulation is a dry, barren
cedar glade on the Kentuck@hio border So,unless your meadow functions nearl
identically to a southern cedaglade barren, purple coneflowewill struggle to
persist in your meadowSee the Appendix for a list epecies toavoidin your
Northeast or MidAtlantic meadow

Stakeholder
Input

Hold a Meeting and Get Stakeholder Input

A generabood practiceis to consult with your stakeholders to get an
understanding of what type of meadow they expect to see in the future. Expect
wide range of answers; here is a list of some common responses:

o mf WscUqgYWt WUIWe WnRIJGT Wne ddWYn WH
ceqaiUam

o mf WsecUqWYOUG! Welt 6 YI quWa el Ys WHWHE

o U! g6 RUNWI+EHIIGqLWNY tnl132001 YU R OHOLLf 6 LUK LL

o sf Ws ¢ Uq Wi ¢ *+ R daadbbt&hiRaY dudgtigsk U Rlgy 6 WG 1J

Write down everything you hear. Take a keen interest in what people are sharin
with you and why When finished, repeat back everything you heard and then sa
/BIIKOOW YWg6 WA q Ws 1J Whve st repdd idsuiti@R 1 2 1J
meadowthat can resist weedsvithout us having tareat it like a gardetecause

5 JWI YUK qWé ¢ 2 1J LWatéedt itligdalghrdeNOvet imé (g tatimakell
¢l Tet qaWUqt Ws 60 W6 NWYGGY! qe URq! Wl

Remember that your meadow is going to mature into wéagryour meadow wants
to be and you have little control over the procedgy to avoid committing to any
specific meadow design objectivOll UT W¢ 2 YRIT WGe2 HG Rt 6 RU
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Literature
Review

Perform a Basic Literature Review

A good first step in designing the seed mix for a meadow is to survey which well
documented natural, native meadows exist in your area. Conservancies are ofte
good resource as theyend tolist any meadow easements or conservation areas
their website.County andstate parks,too, can host native meadows of the type
that your region can supporiMake a list of where they are, because you are goin
to visit each one of them in the next step.

Checkonline for botanical reports and species lists for the meadows your listor
ask the conservancy or park managfar a list, if they have oneJSTOR is a popular
repository for academic papers, research articles, old reports and bodkat can
have lists of species for your nearby meadows.

An old-fashioned internet search can sometimes yield good results. A good set ¢
search terms would be:

Aq6 WO aUNWYnWaqd DWG!H 3t U1 210e Wellst GUHRI
also queryone of the many online research tools available and ask for a species
list.

If you find literature about a nearby meadow, your next step will be to go visit it,
5 6 RAHG WGYRUaq WR q WH 1J H[Beke Réfetdackiites) n 131 130 H 1J |

Check NRCSESD Descriptions

The National Resources Conservation Service (NRCS) has been working towar
defining vegetation types by US EPA Ecoregion. While not every ecoregion has
thoroughly profiled, there are quite a few provisional descriptions for the east
coast. Becoming &miliar withNRCSESD literature can be beneficial to your
project. Note, however, that the NRCESD cannot be used to predict which type
meadow your site is likely to supparit is more useful founderstanding what your
meadow cannot be.

OQUT It qé¢UT W! Yel WEqeqWkt W ¢cael ¢dW~We¢l
Similarly,state Natural Heritage Prograsm(NHP) also provide some useful
literature on the major, naturally occurring vegetation types that existach state
Theydefine and describghe2 ¢ | RY et WmwGhcUqrYG a2 URGq
grasslands, that occur throughoutach state f 'n W! Ye Wl YUK qWn RU
that you want irtheir plant communitydescriptions, then perhaps your site cannot
support it Note thatNHP plant community types cannot be used to prescribe or
design a meadow

JSTOR

Gemini

NRCSESD

PNHP

Reference
Sites

What is a Reference Site?

Reference sites are places where native, natural vegetation already egists
persists with minimal human interventionFor a site to qualify as a reference site,
cannot have been previously sown as part of a meadow or restoration project.
Studying seeded meadowsparticularly ones that have been seeded recenttgn
Gl Y2RT Wwac¢UO! Wneée¢at yu RNUcht wWe U WGY qld
evaluate meadows that have been in their current state for a long time.

ONAC NIJ



https://www.jstor.org/
https://gemini.google.com/app
https://www.nrcs.usda.gov/getting-assistance/technical-assistance/ecological-sciences/ecological-site-descriptions
https://www.naturalheritage.state.pa.us/

Analyze the Reference Site

What you want to do while visiting a reference site is to perform another ecologi
zone analysigSee Site Evaluation Ecological Zones)including filling out the
provided form (see Appendix) or agvaluatet.

Once you have completed your ecological analysis for the reference meadow,

compare the zonegou identifyto all the zones for your new meadapvojectto see
where there is some alignment. Be sure to pay close attention to the CaSoilWely CaSoilWeb
soil charts and data. Major differences between the soil series at your new meag
site and the reference site that you are studying could mean that the plant speci{ NatureServe
growing at the reference site miglute unsuitable for your new meadow.
iNaturalist

You might need to visit many different reference sites until you firsgof
ecological zone that closely matd those inyour new meadow. Collector #

Celebrate if you find an ecological zone at a reference meadow tieatsonably
matches one or more zones at your new meadow because that means you can
take the next step in the reference site analydisote that the farther away you
travel from your meadow project site, the less likely you can find a close match.
Meadows in North Carolina, for example, should not be used as reference sites
projects in Massachusetts.

) {
iy ) o
L3 y o
\ =

[ RNE XRWGRt toUc qe |l ¢! OY HE2 | | ARY BOOKANYTYY stODRIh Y+
qs YIOURYOGYNRACGIOAYUWt etOs Ra 6 OE2 ql Y HG6 endyodI edé
[ RUT RUNDIOq 6 1Jt 1IORE UKO6 130 GOl Yz 1Ol IIHRT 1JHBEYE caj koRet |4@D:

Document Species in Matching Ecological Zome
cll Dkt Wsdecqll! Ye W YWs 6 J0LW! Ye WatR (éferdhcelll
site:
1. cc20WeWHRHYG! WYnW WsHYGHKt Wi RAGlnay
favorite plant ID app onto your phone,
2. Walk through the ecological zone and identify as many species as you ¢
et RUDW WsHYOGHKT WYl W Yel WG YUWWe G
you think you are seeing in a notebook. If you know your natives well, yo
can record your observations in iNatuliat. If you are a botanist or
ecologist, consider using Collect@ras your online notebook as it allows
you to make more useful observations as you tgan other applications

OHRc NIJ



https://casoilresource.lawr.ucdavis.edu/gmap/
https://www.natureserve.org/products/element-occurrence-data-standard
https://www.inaturalist.org/
https://archewild.com/seedsource-software/

3.

5.

6.

Final Note: If you are designing an upland meadiomiWesthester CountyNY, then
your best reference site is going to benaturally occurring meadow fragment from
the samecounty orecoregion.No need to rely o vendors t0aq 6 13! 1Ol Y U b (
site. Resisthe temptation todelegat the responsibility of meadow design to a
seed mix markehg company

Once you have written down the species that you see, write them down
again in descending order of how common they are in the meadow, with
most common species at the top of the list and the least common specie
at the bottom. This ranked list is very important so keep it safe
The next step is to assign a letter value to each species on your list. Thig
GUqaqldl WRY W YaWqRGIIt WHeTOGIT Wad 1JWmb
RUT RAcCqY! WYNWag6WW2REHRIGRg! WY nWJI¢
table, from NatureServe.

Table 5.1 - Basic EO Ranks

EO Rank Description
A excellent estimated viability
B good estimated viability
C fair estimated viability
D poor estimated viability
E veritied extant (viability not assessed)
H historical
F failed to find
X extirpated

Repeat this process for other naturally occurring meadotst have
candidate ecological zones

After you have visited all the meadows you can visit, combine all the lists
together into a master species list and assign an element occurrence sc(
to each species, based on your notes and images. There is a methodolo
for how to combine the lists andssign an overall element occurrence
score for each species, but that methodology is beyond the scope of this
guide. For now, just do your best because it will be the best guidance yo
can obtain without hiring an ecologist.
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Decide the
Genetics and
Provenance

Policy

Introduction to Native Plant Genetics
Native plant genetics is a complicated topic, but we can simplify it greatly with a
few key concepts.

First many native plants can be found
throughout the United States. Butterfly milkweed
(Asclepias tuberosa), for example, can be found .
in all but seven states, plus Ontario and Quebec. %
But just because the species seemingly grows
everywhere, seeds from anywhemight not work
or be appropriate for your meadow. This is
because a species growing at a location will
magez UDwWRat BdnWNIIUWqRHEC
butterfly milkweed population growing in Arizona =
might lose its ability to survivieng, cold winters

but develop an extra thick cuticle and deeper

roots to survive in the desert. Bhbutterfly

milkweedgrowing along the shores of the St.

Lawrence River might have adapted to survihe

conditions there, with a short growing season,

and have lost its ability to survive any appreciable

drought

Second the Environmental Protection Agency

(EPA) produced a wonderful map in the 1980s

that attempted to define regions of the United

States that function in a similar way, ecologically. This map is called an Ecoregic
Map, which has proved useful in understanding how far away or from what part
the country it is safe to source seeds and plants. The map ignores political
boundaries soseeds or plants growing in Maryland might be perfectly suitable fo
location in Pennsylvania if both locations are within tsame ecoregion.

[ RNEWMO20Y RT 1Oq 6 Rt 1OH Y GO0 Yicho w010 et W s ! 1os ROT | Y ;¥
q6 Rt OIWET Ysptof Uc GGl YGI ReqUIOGRT 5 13t ql U@ U q
| RT RAPa@W=101gt 106 ¢ 2 1J10¢ i UGAG Gl Had QR RiIGRsEREN 11306 R1 HOG 1.

EPA
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https://www.epa.gov/eco-research/ecoregions
















































































































































































































































































































