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ASSESSMENT, MONITORING AND RESTORATION OF
MEADOWS IN THE SIERRA NEVADA

SECTION |. INTRODUCTION

This document is a handbook created to help guide watershed groups in the Sierra Nevada region to a
greater understanding of mountain meadows and the ways that their organizations, and fellow citizens,
can protect and improve these ecological jewels. Most meadows in the Sierra Nevada are in a condition
of moderate to severe impairment and many groups are engaging in the process of determining the
location and objectives of restoration projects. Volunteers and organizations with the capacity to recruit
and coordinate them, provide substantial resources for the assessment, monitoring and restoration of
meadow ecosystems.

This handbook provides the most comprehensive guide yet to using citizen volunteers specifically for
completing meadow health assessment. Meadow health assessment means a qualitative evaluation of a
meadow’s current hydrologic and ecological condition. In addition, this handbook has provided
descriptions of how volunteers can be involved with the actual work of meadow restoration and various
types of monitoring associated with meadow restoration.

SCOPE OF INFORMATION
This handbook includes discussions of meadow hydrology and ecology, human impacts on meadows,
and presents a rationale in selecting meadows for assessment. Detailed sections break down the process
of recruiting and managing volunteers. Sections on analyzing and interpreting the results of assessment
will allow you to make a relative prioritization of the evaluated meadows by categorizing them from
least to most impaired.

This handbook details the use of a meadow condition scorecard developed by American Rivers that
enables citizen volunteers to collect useful and informative observations with relatively minimal
training. The scorecard addresses specific features of a meadow and allows the observer to make
educated observations about its functional condition. The resulting meadow condition scores will allow
you to:

v Focus your resources on meadows most likely to benefit from restoration efforts
v" Communicate specific concerns to land managers
v Engage the public in meadow stewardship
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v Determine the need for an in depth assessment
v" Guide restoration planning

Sections of this document which cover monitoring and restoration are relatively light yet provide
guidance to planning for the use of volunteers in these categories of work. The shortage of actual
experience and case studies in these categories reflects the young age of meadow restoration work.

THE IMPORTANCE OF VOLUNTEERS

Volunteers are a great way to build the capacity of an organization and to rapidly assess multiple
meadows. If you plan on evaluating only a single meadow, volunteers can also be used to research
historical use, conduct meadow reconnaissance, communicate with land managers and the public, help
with restoration, and conduct regular monitoring of a site post-restoration. No matter what your
meadow goals are, well managed volunteers can be tremendous assets to your program.

From a utilitarian perspective, volunteers are a substantial resource for accomplishing tasks. One
important manifestation of this is the “in-kind” match value that volunteers may contribute to the
budget of a project. According to the national authority on the valuation of volunteer time
(www.independentsector.org), more than $21/hr can be attributed to the contribution of volunteers.

Since state and federal grants commonly require matching amounts of funding, the contribution of
volunteers can be a critical component to a program budget and qualification for grant funding. For
example, the South Yuba River Citizens League (SYRCL) has documented approximately $60,000 per year
for in-kind match from volunteer roles in assessment, monitoring and restoration projects.

From a more holistic perspective, volunteers provide many potential benefits to meadow assessment
and restoration. Volunteers become knowledgeable and invested in a project, and often act as ongoing
stewards. Participation by volunteers is a form of outreach that can extend widely; volunteers typically
share their experiences more than people who simply read or heard about a project. In many cases,
volunteers provide special skills or perspectives that result in significant added value to a project. For
example, a volunteer for SYRCL has provided his media skills to produce a free and professional-grade
public service announcement. Other volunteers have provided expertise in mapping or illustration of
birds, insects, soils and other subjects for which a project had no funded role. Volunteers often return
to a project site on their own time, and can provide useful observations for the long-term monitoring or
maintenance of a project.

How 70 USE THIS HANDBOOK

To best utilize the information and guidance of this handbook, first determine the stage and needs of
your organization’s program with volunteers and meadows. The handbook, complete with Table of
Contents, is meant to provide quick reference to sections that specifically address priority needs.


http://www.independentsector.org/
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Find Your Path:
Start Here

| already have a
meadow in mind

| want to get
involved with
meadow health

| am concerned

with a specific

problem in my
meadow

| don't have any
specific concerns
yet

Use the site
selection section
to identify
meadows of
concern pg.10

Conduct in depth

assessment,

determine if

restoration is
advisable pg. 15

Conduct
assessment using
scorecard to
learn more about
the meadow's
health pg. 11

Learn about
meadow health
assessment and
use scorecard for

preliminary

assessment
pg.11

] MoOnitor site for

OF MEADOWS IN THE SIERRA NEVADA

After restoration,

success pg. 16

Based on results
decide whether
to communicate
results and/or
conduct in depth
assessment
pg.13

Use the results of
your assessment
to prioritize
meadows,
prescribe
restoration, or
communicate
concern pg.13

Figure 1: A flowchart to help think through goals and steps for meadows project planning and what
sections of this handbook you can find the relevant information to help. In the red boxes are topics that
are not discussed in detail in this document.
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SECTION Il. BACKGROUND: SIERRA MEADOWS

WHAT AND WHERE ARE THEY?

DEFINING FEATURES

If you spend time hiking in the Sierra Nevada, there’s a good chance that you will find your way to a
mountain meadow. A mountain meadow is defined as an ecosystem type currently composed of one or
more plant communities dominated by herbaceous species, and supporting plants that use surface
water or shallow ground water. In total, meadows occupy a fraction of the Sierra landscape, but their
beauty and stark contrast to the surrounding forest, make them favorite destinations. One need only
step from dense conifers or granite outcroppings to a bright oasis of grasses and wildflowers to know
that mountain meadows are hotspots of biodiversity and havens of distinction. Ecologists and
hydrologists confirm this instinct: Sierra meadows provide many critical ecological functions.

WHERE MEADOWS ARE FOUND

Mountain meadows occur at hydrologic convergence points in a watershed — that is, areas that
encourage sediment to be deposited and water to collect, resulting in high water tables. Thus, meadows
represent areas of high moisture availability in what can be an otherwise water-limited landscape. This
availability of water in combination with other factors, including shade and lower temperatures during
the summer, a greater supply of food due to higher plant productivity, and special plant structures such
as willow thickets, make mountain meadows key habitat for Sierra plants and wildlife.

WHY ARE MEADOWS IMPORTANT?

BIODIVERSITY

Many threatened and endangered species utilize meadows for forage, nesting habitat and the
abundance of water. These habitats are especially beneficial for birds and amphibians such as the
California endangered Willow Flycatcher (Empoidonax traillii) and sensitive species like the Yosemite
toad (Bufo canorus). The transitional ecotone that occurs where forest and meadow meet is important
habitat for the California threatened Great Grey Owl (Strix nebulosa), the Swainson’s Thrush (Catharus
ustulatus), and the Western Red Bat (Lasiurus blossevilli), a California special species of concern.
Meadows are thought to be the single most important habitat for birds during the summer months and
many mid-elevation meadows are critical habitat for amphibians, mollusks and other invertebrate
species. Meadows with streams are very important for native trout. On land, meadow hydrology
supports diverse arthropod and microorganism communities as well as approximately 30 rare taxa of
vascular plants and bryophytes.
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WATERSHED BENEFITS

Meadows not only benefit the plants and animals that inhabit these rich ecosystems but also provide
hydrological benefits to the watershed as a whole. Scientists are beginning to collect data that suggest
that mountain meadows play a critical role in the watershed by acting as natural reservoirs and natural
filters. A healthy meadow stream is connected to its floodplain, which means that when flooding occurs,
the river overtops its banks and spreads over the plain. This action slows the water, giving it a chance to
soak into the ground. In essence, mountain meadows act as giant sponges. The natural capacity of a
meadow to soak up floodwaters and store them in groundwater is similar to the function of a human-
made reservoir.

During the dry summer months the filtered and stored water is slowly released back into the stream or
river. Streams filled by groundwater have cooler temperatures because groundwater remains cool
relative to the stream. By providing stored groundwater over a long period of time, not only do
meadows help lower water temperatures, they also increase dry season flows downstream. This cool,
late summer water supply can be critical for many species of native fish and other aquatic life.

There is also initial evidence to support the idea that meadows act as natural filters, thereby protecting
water quality. Currently, sediments are ranked as the number one pollutant of surface waters in the
United States. Excessive sediments cause problems for aquatic life, drinking water treatment plants,
industry, navigation, and other uses of the resource. Healthy meadows, as areas of increased sediment
deposition, could be a critical component to maintaining good water quality downstream.

CULTURAL RESOURCES

Sierra meadows have had a long history of human use and have been an integral part of Native
American culture for thousands of years. These cultures have responsibly managed meadow ecosystems
allowing for sustained harvesting of important medicinal plants, and plant fibers for basket weaving that
can only be found in meadows. As an integral part of the Sierra’s Native American cultures, and as
attractive and peaceful places that draw thousands of visitors every year, healthy meadows maintain a
rich cultural heritage as well as a natural one.

MEADOW DEGRADATION

Within the last 250 years, a history of human use and alteration has impaired the health and
functionality of Sierra meadows. As a result, degraded meadows are less able to provide their extremely
beneficial ecosystem services. Watershed managers have been seeking various ways to filter and cool
water, increase summer instream flows, maintain cultural uses, and provide critical habitat for
threatened and endangered species. With the large cost of addressing each of these problems
individually, it is easy to argue that restoring function to degraded meadows, along with sustainable
changes in land management, is one of the most efficient and cost effective way of improving watershed
health.
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GRAZING

Grazing in Sierra Nevada meadows has occurred since the 17" century when Spanish herders began
using these rich habitats for livestock forage. With the onset of the Gold Rush in the mid 1800’s,
livestock grazing was intensified to feed the sudden boom in California’s population. Thousands of sheep
and cattle scoured mountain meadows for almost 100 years. It wasn’t until the mid 1900’s that grazing
came under regulation which eventually resulted in the reduction of the number of livestock in the
region by over half. Despite this reduction in practice and more responsible management today, the
detrimental impact of overgrazing can still be seen in many mountain meadows throughout the Sierra.

Grazing has been found to severely alter meadow plant communities and reduce the capacity of
meadows to retain and purify water. This reduction in water retention, caused by the frequent
trampling and subsequent compaction of soil, means that in hot summer months less water is released
into stream channels making survival more difficult for those organisms that rely on summer flows. A
shorter water retention time also reduces a meadow’s ability to filter out pollutants.

In addition to compaction, grazers increase soil disturbance allowing more colonizing opportunities for
weedy species. Such plants are poor soil stabilizers and can further reduce the sponge effect of
meadows. Additionally, grazing of riparian vegetation destabilizes stream banks resulting in an increase
in the water’s sediment load and allowing for the rapid erosion and incision of stream channels. Deeply
incised channels cut the meadow off from its natural water supply, the shallow groundwater table,
which can cause noticeable changes in plant species composition on land. Once the meadow is incised
below the shallow groundwater table, the wet meadow habitat drains into the stream channel leaving
the surface of the meadow high and dry.

MINING

The building of roads and mine infrastructure has severely impacted meadow health. In the northern
Sierra, home of the Gold Rush, there is great concern specifically about the impacts of hydraulic mining
on meadow ecosystems. Not only did hydraulic mining wash enormous amount of debris downstream,
filling channels and destroying riparian habitat, but mining activities also left large quantities of mercury
entrained in river gravels. It is theorized that through time this mercury is washed downstream with
river gravels where it can contaminate meadow ecosystems. The anoxic environment found in meadow
soils is ideal for the conversion of mercury into its biologically available form, methyl mercury. Once
mercury enters the food chain it can bioaccumulate in aquatic predators, severely impacting the food
web. More research is required to determine if and where this is occurring in meadows but mercury has
certainly been detected in fish living in Sierra streams and rivers that were hydraulically mined
throughout the Sierra Nevada.

FIRE SUPPRESSION

The native people that have managed mountain meadows in the Sierra for thousands of years
frequently used low intensity fires to prevent the encroachment of conifer species and promote the
growth of beneficial meadow plants. In the last hundred years, government agencies have taken over
the care of much of this land, and these agencies have practiced an active policy of fire suppression. In
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turn, fire suppression has allowed for the invasion of conifers, like lodgepole pine, into meadows and
resulted in the substantial build up of fuels in the surrounding areas. These large fuel loads ultimately
result in high intensity fires whose high temperatures and long duration have a greater detrimental
effect on meadow plant and animal communities than those resulting from a natural fire regime.

DAMS, DIVERSIONS, AND IRRIGATION

Water from the Sierra Nevada provides over half of California’s water supply while dams provide
electricity, flood control, and water storage for millions of people. Today’s highly engineered system of
dams, diversions, ditches and culverts strives to manage the 20 million acre-feet of Sierra runoff each
year. With so many water needs and uses, conflict often arises between human use of water and use of
water by aquatic ecosystems, including meadows. An Integrated Regional Watershed Management Plan
states “meadows downstream of large dams or withdrawals could be negatively affected by long-term
reductions in incoming water, reducing water quality, reduced sediment supply, and reduced amount
and altered composition of incoming plant and animal propagules.” (CABY, 2006)

RoADs

Roads have been built to and through many Sierra Nevada meadows to increase grazing access,
facilitate logging and mining activities, and to allow the development of settlements and recreational
areas. Unfortunately, roads fragment habitats and create hard surfaces that alter meadow hydrology.
The increased rate of storm runoff from these impermeable surfaces increases flow into stream
channels. This results in increased rates of incision and channelization and a reduction of water
infiltration, effectively reducing a meadow’s ability to filter out pollutants and cool water. Vehicles
traveling across these roads bring pollutants like oil, brake lining, and carbon monoxide fumes to
meadows and also act as conduits for invasive species that can alter meadow communities. Chemicals
like salt, oil, dust or herbicides that are applied to roads can also negatively impact meadows.

LOGGING

Logging near meadows has many indirect impacts on these ecosystems. When areas upstream of a
meadow are logged you can expect an increase in runoff and sediment loads to make its way
downstream. In turn this can lead to incision and gullying of the stream channel and the degradation of
native trout spawning gravels. An increase in water temperature may also be observed due to the
reduction in shaded water upstream and the higher turbidity of water in the channel. Logging roads may
have the greatest impact of all through the increase in impermeable surfaces and inputs of vehicle-
associated pollutants.
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CURRENT STAKEHOLDERS

Because meadows offer so many services and benefits to humans, it is important to understand that
there are many agencies, groups and individuals that have a stake in meadow management. When
beginning a meadow project, it is essential that you acquaint yourself with those groups and individuals
that are currently using the meadow.

GOVERNMENT

Many meadows in the Sierra are on public lands and as such are managed by one of several state or
federal government agencies. In general, these land managers are interested in protecting the biological
integrity of these areas while allowing for their public use. These uses can include: grazing, recreation,
logging, and mining. All of these activities have the potential to negatively impact meadows so it is
these agencies’ duty to ensure that these activities are carried out responsibly.

Meadows aren’t exclusively impacted by those people that use them and those agencies that manage
them; a meadow is also impacted by the use and management of resources up and downstream of its
location. It is important to know who manages the water and other resources in your whole watershed
since their policies can directly impact the health of a meadow.

Most meadow projects occur on public lands due to their accessibility and inclination of the land
managers. Many meadows in the Sierra Nevada, however, are located on private land.

AGRICULTURE

In many meadows, grazing is allowed on a permit basis and these areas can provide important forage for
local meat producers. Additionally, water is frequently diverted from natural stream channels for
irrigating crops. This water is important to these food producers but can restrict the amount of water
available to maintain healthy meadows. It is important to understand who has agricultural interests and
rights since any restoration project should take into account other resource users.

ENVIRONMENTAL

There are many environmental non-profits in the Sierra that may have interest in meadow health and
restoration. These groups approach meadow problems in a myriad of ways such as: lobbying for or
against legislation, filing lawsuits, running volunteer monitoring programs, conducting original research,
and educating the public. Environmental groups frequently have a focus on a particular taxa, habitat or
watershed.

CORPORATE

A great deal of money can be made from natural resources, and their modification and extraction can
impact meadows. Businesses own portions of these resources and are thus responsible for their
management. Their primary concern is profit and the decisions they make will always enhance their
ability to make money. Understanding a corporation’s interests will allow you to effectively negotiate for
the health of your meadow.
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INDIGENOUS GROUPS

Native Americans in the Sierra have been utilizing and managing meadows for centuries. Meadows have
become integral parts of their cultural heritage and they require the use of some meadow resources and
protection for others. The needs and perspectives of these groups are important considerations for any
meadow assessment or restoration project.

FUNDERS

These groups have an interest in helping to actualize on the ground improvements in meadows through
the allocation of funds. It is important that you understand what funders are hoping to accomplish with
their money and to convince them that it is well spent on your project. Funders will want to see specific
deliverables so focus on developing projects that demonstrate tangible results and you will have a

greater chance of capturing funds.
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SECTION IIl. ASSESSING THE HEALTH OF MEADOWS

SITE SELECTION

Whether you already have a meadow in mind or just want to get involved in assessing and restoring
Sierra meadows, selecting your site is a crucial step to take in accomplishing your goals. This section will
focus on a method of selection primarily useful to those who want to get involved in meadows but don’t
know where to start. It will present a rationale for selecting a meadow for assessment, restoration and
monitoring based on a variety of important factors.

LOCATING MEADOWS

MAPS AND AERIAL PHOTOGRAPHY

Maps are the easiest way of locating meadows in your area of interest. Decide how far you are willing to
travel to work on meadows and narrow your search to that area, with your current location at the
center. Obtain USGS quadrangle topographic maps of your target area and begin marking all labeled
meadows within those quadrangles. Google Earth is a free source of maps and aerial photography that
will help identify unlabeled meadows on your topographic map.

When you find a meadow be sure to record its:
v" Name

Approximate coordinates

Nearby land marks, roads, or towns

Approximate area

Presence or absence of a stream channel

D N N NN

Ownership

GEOGRAPHIC INFORMATION SYSTEM (GIS)

Easier yet, if you have the program and expertise, use GIS to analyze and generate maps of meadows.
You can download a meadow map layer from the USDA Forest Service or California Fish and Game and
overlay it with a road and trail map, and digital elevation model (give specific website to get layers).
With GIS you can easily tell the exact location of a meadow, and with the right map layers, collect a suite
of information before you even visit it. If you wish to look for meadows not delineated on the available
map layers look for open areas with a small slope, ideally less than 6%. Once located, these areas need
to be verified as meadows in the field.
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MEADOW SELECTION: FACTORS TO CONSIDER

There are several factors when considering selecting a meadow as a candidate for assessment and
restoration. It is valuable to gather some background information on the meadows you have found to
make informed decisions on the feasibility of your work.

> Accessibility- Decide how far you are willing to travel to your meadow. If you can, pick meadows
near drivable roads or that require short hikes to access.

» Size- Restoration cost per acre increases for smaller meadows due to per-site costs such as
mobilization of equipment and permitting. Large (about 20 acres or above) meadows allow you
to maximize limited resources.

» Land Ownership- Privately owned meadows require more time to build relationships with land
owners while public lands are immediately accessible.

» Money/Resources- If you have money to invest in large equipment for large scale restoration it is
more cost effective to assess and restore a large meadow. If you do not, a smaller meadow may
require fewer of your resources while still allowing you to make a meaningful difference.

» Previous work at the site- Do your research. Has someone already assessed this meadow? Check
with the managing agencies and other groups doing meadow work to make sure your
assessment isn’t redundant.

» Time- Though large meadows may be more cost effective, be realistic about how much time you
can spend in your assessment. Is your meadow distant? Will you have to spend half your day
hiking in or out?

» Capacity- If it is a large meadow, how many people can you get to help assess it or carry out
restoration?

> Field season- Higher elevation meadows are covered with snow for a large part of the year. Will
your meadow be accessible at the right time?

MEeADOW CONDITION SCORECARD

The Meadows Condition Scorecard is used to record observations throughout the meadow selected for
assessment and observation. An example of the Scorecard is found in the Appendix of this document.
The goal of the meadow scorecard is to provide a relatively rapid assessment tool that captures the
current condition of the entire meadow into a single number which allows that condition to be
compared to other meadows.

The Meadow Condition Scorecard is designed to be a user-friendly tool for recording the current
condition of the meadow as visually apparent on a single visit. The scorecard contains pictures that
show the range of conditions that the scorecard is designed to capture. However, in order to use the
scorecard consistently, a general overview and orientation to the scorecard is necessary.
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Users of the scorecard are encouraged to walk the entire perimeter of the meadow and along the banks
of the streams that run through the meadow before scoring the meadow features. Observations of the
main stream channel as well as the entire meadow are recorded on a scale of one to four, one being the
most impacted state and four being the most healthy. The Scorecard begins with a table for basic
information, including: meadow name; GPS location: elevation: USGS Quad name: observers: and photo
file names associated with the meadow.

The Scorecard then provides a table to assist in meadow condition categorization on a scale of one to
four for the following meadow features: (1) Bank Height; (2) Bank Stability; (3) Gullies/ditches outside of
the main channel; (4) Vegetation cover; (5) Bare ground; (6) Conifer or upland shrub encroachment.

Additional observations are then recorded and photo numbers listed regarding evidence of conservation
or restoration efforts (check dams, stabilized headcuts, enclosure fencing, etc.); Headcut presence in the
meadow; Fish observations; Beaver evidence; Aspen presence; Vehicle accessibility; Grazing
observations (trails, stubble, dung in channel, hoof prints on banks); Human impacts (trails, OHV, road,
corral, buildings); Adjacent land use within 200 yards of the meadow (culvert, bridge, road, building);
Gopher disturbance; Willow, Alder and Aspen cover; and comments on ease of/ barriers to restoration
(e.g., are impacts localized or disbursed throughout meadow, access, adjacent land use).

The Scorecard includes four pages of information, illustrations, and photographs to assist with
observation criteria and data recording. Information to assist with recording and observation strategies,
and details regarding the categories (i.e., bank height, bank stability; et. al.) for the previous table are
provided.

The datasheet at the end of the Scorecard provides details regarding doing toe point transects for
meadow assessment. Toe point transects are a quick method of estimating percent cover by pacing
transects and making equally spaced observations at every step, or every other step, depending on the
length of the transect and number of points to be sampled. A measurement is taken as follows: as the
observer takes a step, a stick is held against the toe of the boot to define the precise point of
observation. Where the stick lands, the observer tallies which is present: graminoid, forb, bare ground,
or other (moss, litter, woody species, etc.). Bare ground is further divided as either gopher disturbed or
not obviously gopher-disturbed. The datasheet has space for tallies along each transect, with a total of
three transects minimum and space to calculate the percentages used in the scorecard.

TIPS FOR USING THE SCORECARD IN THE FIELD
There are some field techniques and strategies that can be helpful to review with volunteers before they
fill out the scorecard. The following will help you collect more consistent and accurate observations.

e Scale- When evaluating the dominance of plant functional groupings and percent bare ground, it
is helpful to picture the meadow from a bird’s eye view and evaluate these parameters on the
coarse scale. You may find that a high resolution aerial image is helpful in making these
evaluations and that walking the entire perimeter of the meadow as well as the length of any
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channels that run through the meadow is a good way to get a picture of the entire meadow
condition.
e Primary vs. Secondary Channels- Meadows often have more than one channel that flows

through them. The condition of each is important for understanding overall meadow condition.
When more than one channel is present, discern the primary channel as the one with the most
water in it even during periods of low flow. The scorecard provides a way to capture the
condition of each channel and weight the overall impact of all channels to meadow condition as
a single number.

e Work in Groups- Ideally, a field crew will fill out a scorecard together. Using several people to

evaluate a meadow allows for the group to discuss each parameter, coming to a consensus only
after the parameter is clearly understood and a score agreed upon.
e Field Crew Leaders- Having a crew leader is a great way to ensure the quality of your

observations. The crew leader will be the most experienced of the group, having clearly
demonstrated their familiarity and skill in using the scorecard. This allows less experienced
volunteers to learn through discussion and allows for future promotion opportunities for
volunteers.

e Check for Completion- Always check to make sure the scorecard is complete BEFORE you leave

the field. This ensures that you only collect observations directly from the meadow and not your
memory.
e (Calculating Scores- Use a calculator to calculate scores and be sure to add them up more than

once to check for errors. If you are using an excel data base for your scores, input a formula that
will calculate the total score for you.

USING INFORMATION FROM THE ASSESSMENT

STORING DATA

Once you have completed your meadow assessment it is important to store your data in a useful way
where it can be analyzed and easily referenced. A database is the ideal way to store this information. A
good database is well organized and contains all the information relevent to the condition of your
meadow including size and ownership. A good database also allows you to generate charts, perform
analysis, and perform queries. A public database is a great way to store your information while making
it accessible to other interested parties. Not only is your information safely stored, it contributes to the
overall knowledge of Sierra meadows and makes it more useable by other groups and agencies.

PRIORITIZING MEADOWS

If you have evaluated multiple meadows with the scorecard you can use these scores to decide how to
prioritize your efforts. This allows you to focus your efforts on meadows that are in the poorest
condition or those that can be most positively influenced by your resources. To do this, consider not just
the meadow condition score but also meadow ownership and the accessibility and size of the meadow.
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When making your evaluation keep in mind:

e [f your goal is restoration, larger meadows are more cost effective to restore.

e Restoring on public land requires development of relationships and permits.

e A private meadow owner, once convinced, may require less permitting and may be more open
to creative solutions.

e Severely degraded meadows may be very expensive to restore while a mildly damaged meadow
could greatly benefit from limited resources.

e A meadow that is difficult to access is more challenging to get volunteers and large equipment
to and will me more challenging to monitor on a long term basis.

e [f your goal is to communicate educated concern to land managers you may choose to focus on
those meadows that are most degraded and the policies that likely resulted in their ill health.

COMMUNICATING RESULTS AND BUILDING PARTNERSHIPS

Now that you have conducted a health assessment and prioritized meadows based on various factors,
you are in a strong position to proceed on a path toward restoration. The next important step is to
develop partnerships with land managers, techical experts and funders. These partnerships are not
merely about gaining access, technical knowledge or funds. Meadow restoration projects can be
extremely complex from the standpoint of necessary cooperative relationships, environmental
permitting, and monitoring.

The best way to establish strong partnerships is to involve them in the selection and evaluation of which
meadows are priorities and decisions about next steps. Before concluding your prioritization, convene a
meeting with the landowners or land managers to share the results of your assessment or investigation.
Come prepared with your results and your objectives, but leave space in the agenda for others to
assimilate the information and share their own. Be sure to listen and acknowledge the goals and
objectives of others, and demonstrate in follow-up communication, your willingess to incorporate these
into your own planning.

The agencies that should be involed in meadow assessment and restoration depend on the land
ownership and the proposed restoration actions. Federal land owning agencies include the US Forest
Service, The Bureau of Land Managemnet (BLM) and tribes. State land owning agencies include the
Department of Parks and Recreation (State Parks), Department of Conservation (DOC), and others. Units
of local government include your local county, city and water districts. Federal, State and local land
agencies have regional budgets that are submitted annually with a list of proposed activities for the
following fiscal year.

Developing a good relationship with the field officer for your region at each of these agencies can lead
to fruitful projects. Coordinating a field visit to your meadow is a great way to get your regional officers
input on your meadow assessment methods, changing conditions, exsisting land and water permits
(such as range permits, mining permits or water rights), and to disscuss potential restoration activities
and funding opportunities for these activities.
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Many government employees are unfamilar with grant funding and foundation funding. You can explain
how your non-profit status can help bring needed funds to the project and that their support will be
critical to the success of such an effort. Getting a letter of support from the state, federal and local
agencies are ways to formalize the support and partnership around a specific meadow project.
Developing a relationship with other organizations and agencies should take place well before a specific
funding stream is identified and will be most successful if it is not being driven by the deadline of a
specific proposal application. Relationships with agencies take a long time to establish and are almost
always based on personal connections with individual employees. Take the time to get to know people
and let them know your long-term commitment to the meadow work in your area.

DETERMINING THE NEED FOR IN-DEPTH MONITORING AND APPROPRIATE RESTORATION ACTIONS

Meadow monitoring is often conducted for assessment purposes, however, the developing field of
mountain meadows necessitates that meadow function and ecosystem services must undergo
additional research to be widely accepted. Meadow research will continue to enable the quantification
of the ecosystem services that meadows provide to the watershed and downstream reaches. The use of
volunteers to carry out the field components of this research can be successful if volunteers are familiar
with basic field techniques and well coordinated. Your organization may benefit from working closely
with university and government scientists that are doing meadows work. Let them know how you can
help and do the leg work it takes to stay in touch with them as their investigations mature.

Scorecard results are useful in prioritizing meadows but are not adequate for prescribing and developing
specific restoration actions. For this, in depth assessment of specific meadow properties are required by
using rigouous engineering analyses and scientifically credible and quantifiable data collected by
certified experts. Certain restoration activities require a detailed and technical process that will likely
require the help of restoration professionals and expensive equipment. These people will be able to take
the information they collect and prescribe meaningful restoration projects that may or may not be
accessible to volunteers. Much restoration requires the use of heavy machinery and allows for very little
volunteer involvement. There are some types of restoration, however, that are well suited to volunteers
and these are addressed in a following section.
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SECTION IV. MONITORING CHANGING CONDITIONS IN MEADOWS

Key to developing a monitoring program is having a clear articulation of the goals of the monitoring.
Monitoring can be conducted for purposes of assessing current conditions, establishing baseline
conditions, evaluating project performance, or tracking longer-term change in conditions. Within each
of these four types of monitoring, projects may focus narrowly on a few parameters of interest or
endeavor for a broader scope inclusive of hydrology, vegetation, water quality and wildfire. Assessment
of meadow condition can be considered one type of monitoring, as it involves the expectation that
meadow condition may change and that the change in conditions would be monitored through some
future assessment. This section also addresses more intentional monitoring. Monitoring meadows for
changes over time, requires site specific considerations and is benefited by a multi-disciplinary
understanding of the fields of hydrology, botany, geology and wildlife biology (birds, fish, amphibians).

ASSESSMENT MONITORING

The goal of assessment monitoring is to determine the current condition of the meadow in a general
sense; is it relatively healthy, or in a degraded state, or somewhere in between. The best tool is
professional judgment and familiarity of the area which local landowners can sometimes provide.
Second to this and hopefully in addition to local knowledge and professional judgment is the Meadow
Scorecard. The Scorecard integrates the condition of the entire meadow into a report card format which
gives a numeric score to reflect the status of the meadow (see previous section on scorecard use). A
common pitfall in designing an assessment monitoring program is trying to use it to answer research
guestions about meadow function. It is best to design research projects on meadow function that can be
designed to address key questions about the roles of meadows in the hydrologic cycle, for example,
separately from assessment monitoring programs.

BASELINE MONITORING

Baseline monitoring often takes place after a meadow has been selected for restoration and/or study
but before the restoration has taken place. The goal of baseline monitoring is to be able to capture the
changes in meadow condition over time and to have a record of information that is useful for designing
restoration actions. Baseline monitoring should include parameters that quantify the meadow hydrology
(surface and groundwater), the condition of vegetation communities and the use of the meadow by
wildlife for habitat.
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STREAM HYDROLOGY
The surface water hydrology of a meadow is best measured by collecting a record of stream flow over
time. The hydrology of the stream is described using stage or discharge.

The stream hydrology can be characterized by measuring the stage (height of the water at a single
location) over time. This can be as easy as measuring the height of the surface water below a fixed
feature, like a bridge, with a stadia rod or a measuring tape. Only slightly more complicated, is installing
a staff gage/also called a plate gage (a ruler on a T-post that is pounded into the stream bed) and
measuring the height of the surface water over time (daily, weekly, or monthly). The staff gage can be
modified to become a crest gage, which measures how high the water gets during a single storm even if
you are not there, by applying a long strip of ‘crest’ toothpaste along the length of the ruler, the
toothpaste will wash off at the height of the peak of the flow. More involved but much more useful, is
the installation of a pressure transducer with a data logger (water level logger) than can measure the
change in water height (pressure) at regular intervals (every 15 min) and record it to be downloaded
later. Stage by itself, is a useful hydrologic measurement for looking at changes over time in a single
meadow and the more data points collected, the more complete of a hydrologic picture you will get.

In order to use the stage data in the interpretation with other hydrologic parameters, it is necessary to
convert stage to discharge. Discharge is the amount of water in the stream at a single location. A stage
discharge relationship, or rating curve is developed by measuring the velocity and the area (length times
width) of the water at the location of the stage reading and correlating the measurements. As stage
increases, so does discharge (velocity times area). To create a good rating curve, it is important to
measure the discharge at a wide range of conditions, capturing low flows and high flows (at least 5
measurements are needed).

To measure the discharge in a stream at a single location, first determine the cross-sectional area of
flow at a single location using the midsection method (see figure below). Take five to ten area-velocity
measurements. Stretch a tape across the stream perpendicular to the direction of flow in an area that is
easily wadeable and relatively free of obstructions, such as large logs or rocks. Divide the channel width
up into even segments, one foot or two foot segments (stations) for a stream that is 10-20 feet wide. At
each station (one foot segment) use a flow meter to measure the velocity of the water at this location in
the stream. The velocity meter should be placed at 0.6 the depth of the flow (this is considered the
average vertical position of flow for streams that are less than 2ft deep.) For each station you should
have a width (1 ft), a depth (the depth of the water), and the velocity (at 0.6d). The discharge (ft*/s) for a
single station is the width times the depth (ft?) times the velocity (ft/second). The discharge of the
stream is the sum of the discharge for each station and is reported as cfs, or cubic feet per second.
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Figure 2: Sketch of midsection method for computing discharge, also called the velocity area
method. Where X is the distance from the left bank in feet, y is the depth of the stream at each
station in ft, and v is the velocity at 0.6 the depth of the stream at each station (ft/s). The stream
discharge is the sum of the discharge at each station.

For example, the Alpine Watershed Group trained six volunteers to take flow measurements at Hope
Valley Meadow. The volunteers were trained on how to “stretch a tape” and use various flow meters to
take velocity measurements for the velocity area method of determining discharge. Four stream gages
will be installed at Hope Valley (November 2011) with water level loggers and plate gages. Volunteers
will take monthly measurements to obtain data used to develop rating curves for each of these gages.
Alpine Watershed Group plans to have a team of trained meadow stewards that will conduct meadow
assessment and monitoring at Hope Valley.

GROUNDWATER HYDROLOGY

The depth of the water table is perhaps the single most important feature in a meadow that determines
both the habitat and the hydrologic characteristics of a meadow. The most quantitative way to measure
the height of the water table is by installing groundwater monitoring wells, which typically consist of
PVC pipes with slots in them to allow groundwater to enter through the sides. Alternatively one can use
the existing vegetation communities as a surrogate for groundwater wells because the vegetation
composition will reflect the subsurface condition of the soil, specifically how saturated it is, and how
deep it is to the groundwater table.

Groundwater wells should be placed in transects from the stream to the edge of the meadow at
multiple locations in the meadow. Three transects, one in the upper end of the meadow, one mid
meadow and one in the lower part of the meadow would be the minimal number of transects. Each
transect should have at least six wells in it, three on either side of the meadow, one near the stream,
one mid meadow and one near the edge of the forest vegetation. The placement of the groundwater
wells should capture the rise and fall of the groundwater table and its proximity to the stream channel.

To install shallow groundwater wells with PVC pipe, the pipe should be pre-drilled with 2mm holes every
two inches on four sides of the pipe for the first 6-12 inches of pipe, so that there is a circle of holes
every two vertical inches of pipe. To install the well, a hardened steal driving rod is placed inside the PVC
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pipe and driven into the ground with a fence post-hole pounder and sledge hammer. Depending on the
soil conditions and depth to groundwater level, special adaptations to this general description may need
to be made. Ideally, the well should be installed below the groundwater level during dry conditions. To
measure the water table height, a coaxial water level meter or a flat-tape water level meter can be
used. The water level meter is used to measure the water level in a well through a coaxial wire (marked
in color-coded increments) that emits a sound when water is detected. The length of cord/tape that
was extended into the well is the distance to the groundwater table.

WATER QUALITY

The most important water quality parameter in meadows is water temperature. Water temperature is
affected by the amount of water in the stream, groundwater recharge, solar exposure, and elevation.
When meadows have a degraded hydrology the amount of water in streams diminishes, adding stress to
the aquatic habitat of many species. Other water quality parameters that are important in meadows are
those that are important in any aquatic system, specifically dissolved oxygen, conductivity, heavy
metals, pH and bacteria. Heavy metals may be a significant concern in meadows where there was
hardrock or hydraulic mining that exposed highly mineralized soils, and/or received mercury inputs to
extract fine grain gold from placer deposits. Bacteria from livestock grazing could also enter the aquatic
environment. Monitoring for water quality parameters is something that many watershed groups have
been doing for a long time, using inexpensive kits and meters to take point measurements. Dataloggers
that measure temperature at regular intervals (hourly, or every 15 minutes) can produce a much more
meaningful data set to describe temperature conditions in meadow streams than monthly
measurements. Resources for water quality monitoring can be found at the Clean Water Team website
of the State Water Resources Control Board (see Resources Appendix).

VEGETATION MONITORING

Vegetation communities can be used to give a general indication of presence of the shallow
groundwater table. Meadow-associated herbaceous plant communities, as well as riparian shrub
communities diminish as meadows become less wet, while sagebrush and conifers have encroached into
many meadows after disturbance and degradation. More xeric plants (forbs) can be found in areas
where the groundwater table has dropped significantly so that only the hardiest plants can survive.
Clear demarcations of the extent of the shallow groundwater table can be seen in the plant
communities as the threshold where plant communities change from graminoids (sedges, rushes and
grasses) to forbs (broad-leaved herbs other than a grass, such as sagebrush). Riparian plant communities
can be classified using different measures of plant cover along a 50m transect. Typical plant
communities in meadows include; non-woody plants, sedges, grass, forbs, shrubs, willows along stream,
willows at site, alders along stream, alders at site, sagebrush, other shrubs, number of trees, tree
coverage, aspen, white alder, cottonwood, lodgepole pine, white fir and other tree species. The
amount of plant cover can be measured by estimating the percentage cover of each community with a
score of 1 equal to <5% of the total area, 2 = 5-20%, 3 = 21-50%, 4 = 51-80%, and 5 = 81-100% (see
Appendix data sheet). In addition, the average willow height and moisture regime can be recorded by
answering yes or no for three variables (standing water, saturated, moist top 2 -5 centimeters).
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WILDLIFE

Meadows provide critical habitat for numerous species of amphibians, fish and birds. In order to design
the appropriate wildlife monitoring activities the species that are present need to be known. This is
especially true for birds because the appropriate time to conduct the survey will depend on the time of
year for nesting and/or migration of specific species.

Amphibian and reptile surveys are easiest to conduct mid to late summer, when there are frogs and not
just tadpoles in the meadow. Amphibian and reptile surveys are as simple as walking a 50m length of
the stream, one person on each bank, starting at the downstream end of the meadow and working your
way up to the upstream end of the stream.

Day-active amphibians (mainly frogs) and reptiles (mainly garter snakes) in the riparian zone can be
recorded using Visual Encounter Surveys (Crump and Scott 1994). The amphibian and reptile surveys
start as soon as the crew arrives on the site, before other sampling begins. Two observers, one on each
side of the stream, walked upstream along the stream bank over the length of the stream reach,
counting all amphibians within 5 meters of the stream bank and in any side channels or pools along the
stream bank. All amphibians observed are identified and recorded on a standardized form (Crump and
Scott 1994, p. 91, see Appendix). Amphibians or reptiles observed or captured during the fish sampling
are recorded in a total abundance score for the site. The final data consists of (1) a species list and (2)
abundance score for each species, where 0 = none observed, 1 = rare (single individual encountered), 2
=common (2-10 individuals encountered), and 3 = abundant, more than 10 individuals encountered.

Fish surveys can be as simple as noting presence or absence of fish in the stream, or they can be more
involved and utilize electroshocking techniques. Electroshocking is commonly used by the Feather River
Coordinated Resource Group in Quincy, California. Electroshocking involves netting off at least 50m of
stream with block nets and then walking the length of the sectioned off stream, starting at the
downstream end, and electroshocking fish using a backpack electroshocker, while two to three people
using dip nets capture electrocuted fish. Fish, upon being electrocuted, will float belly up to the surface
so that you can capture them and place them in a 5 gallon bucket filled with fresh water, where they will
revive. This is repeated until all the fish are captured in that section of stream. Fish are typically
identified, weighed, and measured (fork length) before being returned to the stream at the end of the
survey.

Bird surveys can be conducted by trained volunteers. Bird surveys are done at the appropriate time of
year by 1 to 2 volunteers that visit the meadow in a single day. Birds can respond rapidly and
dramatically to meadow conditions, with populations of some meadow-associated bird species
increasing in or even colonizing meadows within as little as one year after restoration efforts are
implemented. Recommended survey techniques include point counts, broadcast surveys, area searches,
and vegetation assessments. An overview of each technique is provided in Avian Monitoring Protocol for
Sierra Nevada Meadows (Loffland et al. 2011).
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PROJECT PERFORMANCE MONITORING

The goal of project monitoring is to capture the impact of project specific activities on the meadow. This
is site specific and activity specific. If the goal of the restoration activities was to restore meadow
hydrology, then hydrologic monitoring would be the key indicator of success. If the goal of the
restoration project was to improve bird habitat, then bird surveys may be the most important
monitoring component. Typically, meadow restoration projects have multiple goals and so monitoring
for the relative changes in each one of these selected areas over time would be the best indicators of
success. Changes in meadow hydrology following restoration may appear after just one year following
restoration, whereas changes in habitat may take multiple years to appear.

It's important to realize that once a meadow has been restored, it should be continually monitored to
both evaluate whether the restoration has had the desired effect, and to document the continued effect
the restoration has on the meadow. This is often a long term commitment since ecological function
often takes many years to improve. It is possible to use volunteers for monitoring, but this requires a
carefully designed project that is compatible with citizen scientists, strict data quality assurance and
quality control (QA/QC) measures, a strong monitoring database, and volunteers that are thoroughly
trained in a specific protocol.

LONG TERM MONITORING

Long term monitoring typically includes a before, during and after data set. The hydrology of the
meadow is typically the most common focus of long-term monitoring because if the hydrology changes
over time, the vegetation and wildlife habitat conditions will follow. Hydrology changes over the entire
year with the seasons and so a single data point would be a single year of monitoring (one water year
October 1% to September 31%). Annual variation in hydrology is expected and so multiple years of
hydrology data for a single meadow are needed to be considered long term. In general, the length of
time that the degradation took place would be the maximum length of time for conditions to return to a
restored state.

A long-term monitoring program ideally includes a continuous recording stage gage at the upstream end
of the meadow and at the downstream end of the meadow, plus a groundwater well network that
would cover the width of the meadow (stream edge to canopy line) at more than one point in the
meadow (multiple transects). In addition to the infrastructure to measure changes in surface water and
groundwater hydrology in the meadow, annual surveys of vegetation communities and wildlife
(amphibians, fish and birds) are also collected at the appropriate time of the year.
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ROLES FOR VOLUNTEERS IN MONITORING

Volunteers can be a valuable resource for a monitoring program and contribute widely to monitoring
activities in meadows. However, these opportunities and the extent of roles for volunteers depend
upon what parameters are included in the monitoring program. A monitoring program that is well
developed will allow for identification of discrete volunteer roles as well as the coupling of volunteers
with experienced field crews. This coupling not only allows volunteers to provide valuable assistance to
the field crews, it also enables a higher quality data set than possible without volunteer help.

VOLUNTEERS AND HYDROLOGY MONITORING

Hydrologic field methods, specifically equipment installation and velocity area discharge measurements,
are often made easier with a couple of additional people on hand who can help record while another
takes measurements. A person with field experience may need to lead these activities but volunteers
can be an important asset to these methods and may help ensure that things go smoothly.

Once staff gages and/or groundwater wells are in place, regular readings of the height of the water on
the stage gage or in the well head are needed to develop a record of flow/height over time. Volunteers
that are able to make frequent trips to meadows are great assets to collecting such a data set. A
significant cost savings can be made by having volunteers make regular stage/well readings.
Piezometers that record the stream stage or water table height in a well cost anywhere from $700-
$1,400 dollars and can require additional logging equipment to record readings which can increase the
cost to $2,000-S3,000 per stream gage. Volunteers can help save thousands of dollars by taking these
readings manually.

FLOwW MONITORING WITH VOLUNTEERS
The Alpine Watershed group and its partners have been monitoring stream discharge and
groundwater table height in Indian Valley during the summers of 2010 and 2011 for the
Forest Service. Volunteers took monthly measurements of the groundwater table height in six
wells and took flow measurements using the velocity area method at the upper and lower
extent of Indian Valley. The data were provided to the Forest Service as a component to their
meadow monitoring and restoration planning at Indian Valley.

VOLUNTEERS AND WATER QUALITY MONITORING

Monitoring water quality parameters such as temperature, pH, dissolved oxygen, and turbidity can
involve the use of meters that can be taken out to the field, such as YSI meters, DeMotte titration kits
and turbidity meters. Monitoring water quality parameters that involve taking grab samples for
laboratory analysis are also a way in which volunteers can assist with a meadow monitoring program
similar to the way that volunteers are used to conduct stream monitoring programs. Several groups in
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the Sierra Nevada already conduct water quality monitoring programs with trained volunteers. These
programs require a Quality Assurance Program Plan maintained with the State Water Resources Control
Board. Example programs are listed in the Resources Appendix.

WATER QUALITY MONITORING WITH VOLUNTEERS

The South Yuba River Citizens League (SYRCL) monitored water quality conditions for two
years in Bear Valley Meadow as part of an assessment and restoration planning project.
Because SYRCL maintains a large group of trained volunteers for water quality monitoring,
it was relatively easy to apply volunteers to the Bear Valley project under an existing Quality
Assurance Program Plan. In addition to periodic water quality measurements, volunteers
helped maintain an array of automatically recording temperature loggers by assisting with
the placement, mid-season download of data, and retrieval.

The Alpine Watershed Group took monthly samples for fecal coliform bacteria from the
Stanislaus Meadow during the summers of 2010 and 2011.

VOLUNTEERS AND VEGETATION MONITORING

Vegetation monitoring is perhaps the most accessible and integrated readings possible for meadows.
Vegetation community types reflect the groundwater table conditions and soil disturbance regimes. A
body of knowledge is needed in order to conduct vegetation monitoring. However, in lieu of learning
hundreds of individual plant species, the identification of general plant families is often sufficient and
can be acquired in a single day of training.

VEGETATION MONITORING WITH VOLUNTEERS
The Yuba Watershed Institute (YWI!) has been conducting vegetation monitoring in several
meadows included in the ‘Inimim Forest’ — land managed by the BLM under a cooperative
agreement with YWI and other groups. The monitoring is conducted for the objectives of
both assessing current conditions and tracking trends. Everyone involved with the project is
a volunteer, including the vegetation expert who adapted the methodology from the US
Forest Service.

VOLUNTEERS AND WILDLIFE MONITORING

Fish monitoring before and after restoration is conducted on a regular basis by the Feather River
Coordinated Resource Management Group. Fish monitoring at the FR CRM using electroshocking is
conducted by volunteers with backpack electroshockers. Additional wildlife surveys can be done by
volunteers for fish and amphibians, where simple presence or absence can be recorded.
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FISH MONITORING WITH VOLUNTEERS

The Feather River Coordinated Resource Management Group (FR CRM) has been actively
involved in meadow restoration since 1985. The FR CRM works closely with landowners
and has developed the well known “pond and plug” technique for restoring meadows to a
hydrologically functional state. The FR CRM has used volunteers on numerous meadow
projects, typically in the role of monitoring conditions before and after pond and plug
restoration. Volunteers in the form of community members, school groups and
Community Conservation Corps (CCC) groups have been used by the FR CRM at different
times. Volunteers were used for electroshocking fish in streams that need to be re-located
before construction begins and in some cases to monitor post restoration. Volunteers
were used to electroshock fish for the Boulder Creek Meadow Restoration project, Red
Clover, Poco, Long Valley, Little Last Chance and more.

BIRD MONITORING WITH VOLUNTEERS

The Institute for Bird Populations has used volunteers to conduct a Bird Survey Protocol
for meadows in the Sierra Nevada. Volunteers take a 2-3 week training program with a
final exam and certification process. Volunteers are asked to commit to a two month full
time role for the Institute which typically takes place between May and July. In 2010, the
Institute trained 6 volunteers that surveyed 50 meadows. One of the field crew members
from 2010 is expected to lead the 2012 Bird Survey season and five additional volunteers
will be trained.

VOLUNTEERS AND PHOTO DOCUMENTATION

Perhaps the most user-friendly of monitoring techniques is photo documentation, where before, during
and after photos record the changing conditions in water table, exposed banks, and vegetation
establishment. Volunteers can be used to take a series of photos at designated locations according to
season or storm conditions or restoration actions and in doing so, create an educational and friendly
data set consisting of pictures over time. Photo documentation can be used in a qualitative (grant
proposals, PowerPoint presentations, progress reports, etc) way, but they also can be used in a more
guantitative way especially if there is a well established (marked) benchmark location from which the
photographs are taken. Quantitative uses of photographs include bank erosion rate estimates, gully
erosion progression estimates, and if done at regular intervals, (daily) even time to
saturation/desiccation/germination etc.

PHOTO DOCUMENTATION WITH VOLUNTEERS
The South Yuba River Citizens League (SYRCL) maintains more than 40 photo monitoring
stations throughout the Yuba River watershed. Photos for each site can be viewed at
www.yubashed.org. Volunteers take photos from designated benchmarks monthly and the

data are stored in a geo-referenced database made available on the web.


http://www.yubashed.org/
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SECTION V. ROLES FOR VOLUNTEERS IN RESTORATION

Meadow restoration can take on a wide range of activities, ranging from simple vegetation treatments,
to extremely complex channel relocation and re-grading of surface slopes. In some cases, volunteers
can provide the main work-force for the project, while in more complex projects they might provide a
narrow component or simple role of assistance. This section is not comprehensive in describing roles,
yet is intended to encourage creative thinking about possibilities for including volunteers in ways that
contribute to the participation and success of projects.

Here is a partial list of restoration project activities that volunteers can accomplish:
e Removal of invasive plants
e Treatment of encroached areas by removal of small conifers
e Re-vegetation of disturbed areas, including stream banks
e Construction of small check-dams to stop gully erosion or channel incision
e Construction of fence and browse deterrents
e Assistance to the project supervisor for the monitoring of contractors
e Application of mulch or seed
e Organizing field days
e Publicizing the project in newspapers and/or radio
e Photo documenting the project

RESTORATION WITH VOLUNTEERS - ASPEN REGENERATION

The South Yuba River Citizens League has used volunteers as the primary work-force in a
project to enhance aspen regeneration at Loney Meadow, a large wet meadow on the
Tahoe National Forest. In September 2011, ten volunteers spent a long work day
removing small conifers and dragging the brush into structures designed to deter
browsing by deer. The results of this pilot project are expected to enhance aspen
regeneration for 2 acres on the fringe of Loney Meadow. Volunteers will participate in
monitoring project results in 2012-2013.

MEADOW RESTORATION WITH VOLUNTEERS -REVEGETATION
The Feather River Coordinated Resource Management Group (FR CRM) has used
volunteers to help revegetate after numerous pond and plug meadow projects.
Community members, school groups and Community Conservation Corps (CCC) groups
have been used by the FR CRM at different times to revegetate meadows following
restoration.
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SECTION VI. WORKING WITH VOLUNTEERS

BENEFITS AND LIMITATIONS TO USING VOLUNTEERS

There are many benefits to using volunteers for meadows work. When volunteers are engaged in the
meadow restoration process they become invested and educated advocates for their watershed.
Volunteers can also bring special skills and professional contacts to the work, and are at the very least an
inexpensive way to build up a program’s capacity. In short, many hands make light work and informed
minds make for positive change.

It is important, however, to be aware of the challenges that come when using volunteers for time
intensive scientific work. Volunteers have jobs and busy lives and it is often difficult for them to dedicate
a lot of time to your project. Most volunteers also lack the relevant technical skills or expertise for
guantitative scientific studies. Because of this, the data you collect may be suspect to land managers. It
is important to communicate clearly and frequently with managing groups to ensure that the methods
you use mesh well with their preferences and methodologies.

You can address many of these challenges early on in the recruitment process by clearly characterizing
the type of help you need, being honest about the time commitment required, and by recruiting in
places where skilled volunteers are likely to be. By training all recruits well and with the proper planning
and coordination, volunteers can be wonderful assets to any meadows program.

WHO AND HOW MANY VOLUNTEERS?

Now that you have defined your assessment and restoration goals, and formed a clear picture of how
volunteers can help actualize those goals, it is time to recruit for your project. But where do you find
these generous and environmentally minded citizens?

NEEDED SKILLS

A good place to begin is to ask yourself what qualities you are looking for in your volunteers. Do you
need people with field experience? Do you need people who can hike six miles in a day, or do you simply
need people with enthusiasm and a willingness to help? Your specific assessment and restoration goals
will inform your recruitment choices so that you find the best people for the job.

SITE CONSIDERATIONS

Sometimes the meadow site you have chosen poses its own challenges that can also affect who you
recruit to conduct assessments. For example, have you chosen a site that is difficult to access? If you
have a long drive, long hike or rough terrain, consider that many willing volunteers may not be physically
able to hike several miles into a meadow. Most school groups are restricted by time so a long commute
can be prohibitive for students.
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SETTING A RECRUITMENT GOAL
Once you have identified what qualities you are looking for in your volunteers, it is important to decide
how many people you need to realistically accomplish your goals. Consider the following when deciding
on a recruitment goal:

e Given your resources, how many people can you realistically train?

e How large is your meadow?

e How much time do you want to spend assessing it?

e How many completed scorecards do you need to get meaningful results?

e How many people are needed for restoration activities?

e How many experienced crew leaders do you have?

AND Now DoOuUBLE IT!

Once you have a concrete number in your head, double it. If you need 20 people to successfully
complete an assessment or restoration project, you need to sign up 40 people. Inevitably, when training
day comes, volunteers have forgotten that they signed up, have new scheduling conflicts, or are simply
no longer motivated to attend. Depending on the group, you can lose up to half of your recruits in this
way. After your training, also plan to lose some of the trained volunteers prior to the actual assessment
or restoration project.

Conversely, if you end up with more volunteers than your recruitment goal be sure that no person is left
idle. Nothing is more discouraging to a volunteer than having nothing to do. However, having more
volunteers is usually a good thing. A large pool of trained individuals will allow you to have enough
people, despite scheduling conflicts, and will enable you to selectively pair weaker individuals with those
who know the material well.

WHEN, WHERE AND HOW TO RECRUIT

WHEN TO START

Now that you have an idea of who you are looking for and how many people you need, it is time to
begin the process of recruitment for your training or restoration. Begin recruiting volunteers several
months before the first event to ensure that you have adequate time to reach your recruitment goal.

SHAPING THE MESSAGE
Begin by shaping the message that you want to communicate to future volunteers. This message should
address the following:

e  Why are meadows important?

e  Why should volunteers donate hours of their time and effort?

e What commitment are you asking for?

e What do the volunteers get out of it?

e Whenis the event?

e Where is the event?
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e Who do | contact for more information?

e How do I sign up?

COMMUNICATING YOUR MESSAGE
The answers to these questions can be used to guide many forms of outreach. Whether you are

creating a poster or presenting to a group, be sure to address these questions. The method of delivery

will determine how much you elaborate on these points. A poster, for example, needs to have the bare

minimum of text needed to convey the relevant information. It should be clear, concise, and visually

appealing without being too busy. Conversely, presentations can be targeted to the specific audience

and be rich with details, examples, and visuals.

Below is a table showing several methods for reaching potential recruits, a discussion of their pros and
cons, and tips to help you use them effectively.

Membership Email
Appeal

Organization
Newsletter

Newspaper

Presentation

Partnerships

Easy to do
Reaches people who are

already invested in your
mission

Allows you to provide
more details than an
email as well as visuals

Inexpensive or free way to
advertise

In small papers you may
be able to get a featured
article

Active and engaging, it
allows people to ask
questions and for you to
be persuasive.

You can tailor your
message to your audience

Many managing agencies
like the Forest Service
already have volunteer
programs. - Team up!

Unlikely to get you enough
volunteers
Not great for visuals

Limited to those who
subscribe

Not as widely read as they
used to be

Can be time consuming

Agencies may have their
own training requirements

Provide good detail but
don’t make it too long,
readers will lose interest

Discuss a current event
involving meadows and
offer your training as a
way of getting involved
Get your event on the
events calendar, a great
way to get last minute
recruits

Try native plant
societies, fly fishing
clubs, college clubs,
science classes, and
outdoor recreation
groups. They have
applicable skills and are
already invested in the
mission.

Speak to their volunteer
coordinator well ahead
of time and stay flexible
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A great way to reach a lot Harder for listeners to Try getting your event
of people. copy down contact announced daily or gain
. Increases awareness of information the endorsement of a
Local Radio ) ,
meadows and your local radio personality

Pampbhlets and Posters

organization

Casts a wide net, can be
appealing
relatively inexpensive

visually and

Very passive

Try placing in groceries,
sporting goods stores,

laundromats, schools

and restaurants

RECRUITMENT CONSIDERATIONS

Success for a volunteer dependent project begins with recruitment. Certain projects, unfortunately,
have established good plans and sufficient funding, but failed to meet objectives based on
unsatisfactory recruitment of volunteers. The above guidance and these following tips will ensure the
best possible result of recruitment.

DESIGNATE A COORDINATOR

Before you begin recruiting volunteers, decide on a single contact person for coordinating them. This
person will be responsible for answering questions, signing people up for events, and communicating
logistical details to recruits. For all forms of outreach, provide this person’s name, title, phone number
and email to recruits.

SET THE DATE
In all forms of outreach, provide recruits with concrete dates for trainings and assessments. Also provide
assurance that they will receive all the relevant logistical details well before the event.

GET THEIR INFO

When someone contacts you to sign up for your event, be sure to get their full name, phone number
and email address. Enter all of your contacts’ information into a database. If appropriate, ask them why
they want to volunteer. Understanding your volunteers’ motivations will help you provide them with a
great volunteer experience.

SWEETEN THE DEAL

Volunteers are always happy to receive a free lunch at an event and tee shirts, stickers, key chains, or
water bottles with your organization’s logo which are great ways to make them feel esteemed. A little
token of your appreciation can ease recruitment and go a long way in motivating volunteers.
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TRAINING VOLUNTEERS

PLANNING THE DAY

EVENT TIMELINE
Careful planning is the key to a successful training. Strong planning is reflected in how your day is
organized, the clarity of the information presented, and the overall satisfaction of the volunteers.

P —
2 Months
Before
Training

P—
1 Week
Before

Training

v . — y

Chc?qse Comrfu{mcate Remind Da

training logistics to it Before . to the
location volunteers LECHCES il site

CHOOSE A TRAINING LOCATION- 2 MONTHS BEFORE EVENT
An in-classroom training will not be very useful for teaching assessment and restoration techniques.

Ideally, your training location will be one of the meadows you intend to assess. Keep in mind that it may
be necessary to chose an alternate location if your meadow of concern is difficult to get to, or requires a
long travel time. If you must use another site, try to find a location that has all of the main features of a
meadow to be used as examples, that it is a place that is easy to access, and is comfortable for a day-
long training.

COMMUNICATE LOGISTICS- 3 WEEKS BEFORE THE EVENT
Email is usually the most convenient way to contact a large group of volunteers. Several weeks before

your training event, send out an email with the following information:

e Date and time of training

e Map and written directions to the training site
e List of items to bring

e List of what clothes to wear

e What to do in case of inclement weather

e Brief agenda for the day

Ask volunteers to confirm that they’re coming. This confirmation will give you an idea of your
attendance, so if necessary, you can perform some last minute recruitment. It will also tell you how
much of the training materials to bring and how much food to order if you’re providing a lunch.

REMIND RECRUITS- 1 WEEK BEFORE TRAINING
A week before the training, send out a brief reminder about the event; reiterating the date, time and

location. If the group isn’t too large, phone calls are very effective reminders and give a personal touch,

Get them
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allowing people to ask questions. If appropriate, this is also a great time to help volunteers arrange
carpooling to the site. Check the weather ahead of time and let people know how to adjust their plans.

PACK EQUIPMENT- 1 DAY BEFORE TRAINING
Be sure to bring:

v' Afirst aid kit
Extra water

Snacks

Liability waiver forms
Camera and extra batteries
Camp chair

Shoes you can get wet
Toilet paper and shovel
Visual aids and hand outs
Extra pencils and pens
Demos

Sunscreen

AN N N NN Y N U N NN

Insect Repellant

GET THEM TO THE SITE- DAY OF TRAINING
Leave early and be the first to arrive. If your site is tricky to find, place signs in obvious locations to help

guide your volunteers to the parking area. Make sure that there is someone there to greet them and
that set up has already been done. Always plan for a few late arrivals, so don’t start with the really
important information at the beginning.

TRAINING DAY

TIMING
There are many ways to set up an informative training and how long it lasts depends on your resources
and the dedication of your volunteers. Be sure to plan in time for the drive, for breaks, and lunch time.
Create a set agenda and stick to it. Also build in time for questions and unforeseen complications. This
ensures that you cover all the important topics while being able to adapt the training for your group as
you go.

ELEMENTS OF A GOOD TRAINING
The following considerations will assist in providing a successful training day:

e Time for introductions, questions, and discussions- Socialization will make the day more fun,

improve communication, and increase their understanding of the material.
e Brief safety talk- Healthy volunteers are happy volunteers.
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e Friendly, enthusiastic and knowledgeable trainers- Have more than one trainer. Switching up

speakers keeps listeners interested and will allow you to take advantage of different instructors’
diverse experiences.
e Good organization- Don’t waste your volunteers’ time and finish on time.

e Activities- Hands on learning is usually the most effective way to master a new skill and keeps
volunteers from getting bored.

e Breaks- Down time is helpful. Don’t wear out your volunteers and build in time for the bathroom
so they don’t have to ask.

e Evaluations- Get volunteer feedback to gauge how successful your training was and to improve
it in the future. Asking their opinions also makes your volunteers feel like their input is valuable,
which it is!

EXAMPLE ITINERARY
An example itinerary from the citizen monitor training at Butcher Ranch Meadow is included below.
Notice how the itinerary lists the lecture times and instructor names with the topics they are discussing.

Citizen Monitor Training
Butcher Ranch Meadow
October 10, 2010
American Rivers & the South Yuba River Citizens League

10:00-10:20am Welcome and Introductions
- Names (10 min with Sara)
- Goals of the Day and Itinerary (5 min with Brooke)
- Go through packet of information
- Questions?
10:30-11:45am Meadow Function and Services Lectures
- Meadow tour and orientation (15 min)
- Human history and meadows in the Sierra Nevada (15 min with Sara)
- Meadow Hydrology (15 min with Daniel)
- Meadow Ecology (15 min with Brooke)
- Restoration Techniques (15 min with Daniel)

12:00-12:30pm Lunch
12:30-1:00pm Introduce Rapid Assessment Scorecard (Daniel)
- Whatisit?

- Why isitimportant?
- Howtouseit.

1:00-2:00pm Discussion of hydrological parameters on scorecard
- Activities with expert

2:00-2:15pm Break

2:15-3:15pm Discussion of biological parameters on scorecard

- Plant functionality
- Plant ID activity with expert guest

3:15- 4:00pm Practice using scorecard
- Mock assessment of meadow
4:00-4:30pm Discussion of assessment results

4:30-5:00pm Evaluations and thank you




SHARING STEWARDSHIP: A GUIDE TO INVOLVING VOLUNTEERS IN ASSESSMENT, MONITORING AND RESTORATION
OF MEADOWS IN THE SIERRA NEVADA

There are many ways to format your training. Choose the one that makes the most sense for your
meadow and instructors.

WHAT TO COVER IN THE MEADOW TRAINING

There are several topics that you should discuss with volunteers for them to best understand the
contents of the scorecard.

SITE ORIENTATION

First, orient them to the site. Point out the main hydrologic and biological features. Show them where
the meadow begins and ends. An aerial photo or map of the meadow is very helpful in this orientation.
Part of this orientation should cover the past land use practices of your meadow and cite the types of
health impairment they might lead too. Make sure participants know who manages the land they are
on.

MEADOW HYDROLOGY AND ECOLOGY
Provide an overview of meadow hydrology and ecology as outlined in Section Il of this guide.

Examples of presentation topics

Hydrology Ecology

Incision Encroachment
Depth to ground water Disturbance and plant succession
Soil type Habitat and biodiversity
Wetland hydrology Riparian species
Restoration techniques Plant communities/ plant functionality
Meadow as a sponge Fire suppression
Water quality Xeric, mesic, and hydric meadows

HUMAN IMPACTS ON MEADOWS
Provide an overview of the impacts to meadows as outlined in Section Il of this guide.

INVASIVES

Be prepared to point out invasive species and share a list, with identification characteristics, of known
invasive species present in the meadow. Be sure to include fishes and amphibians.

RESTORATION TECHNIQUES

Volunteers participating in meadows assessment typically have a strong curiosity in the types of
restoration actions that may result. It is worthwhile to provide an overview of meadow restoration
techniques, even if many would not be applicable to the meadow where the training occurs. Be sure to
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bring photos or otherwise provide resources (e.g. follow-up email with web links) that support an
understanding of where different techniques are appropriate. Here is a simple list of various types of
restoration projects:

e Pond and plug - the general idea is to fill in an incised channel (plug) with available material on-
site (which creates ponds) and allow the channel(s) to find a more natural way through the
meadow.

e Grade Control structures - slows down the water in the channel to prevent incision

e Enclosures - keeps livestock out of the riparian area and helps prevent erosion of the banks

e Re-vegetation - plants help hold the stream banks together and after they have been disturbed
by either removing invasive plants or relocating the channel, bare ground needs to be colonized
by native plants

e Re-modification of stream flow to more natural conditions - changing the amount and timing of
water that reaches the meadow can help prevent incision and erosion of banks

e Vegetation removal (treating encroachment) - removal of conifers

Many of these restoration techniques are best explained using visuals, either sketches, or photographs
to explain the underlying processes at play and the techniques used to enhance the functionality of
meadows.

SAMPLE ACTIVITIES
Examples of activities and good visuals:
e Bring plant specimens in bags so that people can see the root structure of different plant
functional types.
e Bring a sampling grid so people can practice estimating percent cover.
e Digasmall hole near a stream and watch how it fills with ground water.
e Bring diagrams of key meadow features and photos of different meadow types and health
levels.
e Measure depth to ground water in different plant communities.
e Measure the incision of a stream channel.
e Identify plants indicative of grazing.
e Give tours of restoration projects.
e Practice identifying primary and secondary channels.
e Goon aninvasive plant scavenger hunt.

OTHER CONSIDERATIONS FOR TRAINING DAY

INSTRUCTORS
Volunteers are only as good as their instructors. Instructors should have a good working knowledge of
meadow ecology and hydrology, including experience in measuring meadow hydrology, identifying
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meadow plants, and using the scorecard in the field. Bring in expert guests if you can. All instructors
should be prepared for lots of questions, and for demonstrating techniques.

It is helpful for instructors to ask the trainees questions about what is being presented. For example,
you just showed them how to differentiate between forbs, rushes, sedges, and grasses. Select a plant
and ask the group to tell you what type it is. This forces them to think through what they just learned
and draw conclusions from it.

SAFETY
Safety should always be your number one concern when leading a group outdoors. Here are a few
guidelines to keep everyone safe during your training.

v' Make sure that you have a first aid kit and know where the nearest emergency facility is.
Be the first to arrive and the last to leave your site.

Bring extra water, shade structures, and food.

If wading, avoid going in deeper than your knees.

Be familiar with the local hazards such as poisonous animals and plants.

AN NI NN

Don’t drink the water.

LEAVE NO TRACE
It is important that your training day does not in fact negatively impact the meadow you plan to study.
Consider the following in your training day:

v' Always leave a meadow cleaner than you found it.

Be prepared to deal with trash and human waste.

Don’t dig holes, erode stream banks or trample plants.

Be careful to not compact the soil.

Don’t smoke or litter.

Don’t start fires.

Don’t remove plants and make sure you don’t disperse seeds from your shoes or clothing into
the meadow.

AN N N N N

For more information on how to leave no trace at your training go to:
http://www.Int.org/programs/principles.php

TRAINING EVALUATION

Providing your volunteers with a way to give feedback on the training allows you to gauge their level of
interest, assess if they feel comfortable with the material, highlight any weak points in training, and
empowers your volunteers to speak their mind. An evaluation need not take long and you can only
benefit from the input.
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SAY THANKS
Always take time to thank volunteers and remind them how they are making a difference. A happy
volunteer is a productive volunteer.
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APPENDICES: EXAMPLE SCORECARD

Draft: 8/24/11
MEeADOW CONDITION SCORECARD

Meadow Name

Date : / /

MM DD YYYY

GPS Location:

GPS Datum (e.g., WGS 84, NAD 27)

Elevation (ft)

Slope (°)

County Landowner

USGS Quad Name

156 (circle

Observers:

Photo File Names (mark location on
aerial photo.):
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CONDITION CATEGORY

Parameter

Natural Condition

Slightly impacted

Moderately Impacted

Heavily Impacted

1. Bank Height in
Main Channel
(measured in

Little or no channel incision,
Banks 0-2 feet high along
>95% of the channel length.

Bank heights of 2-4 feet
along less than 25% of the
channel length; 0-2 feet

Bank heights of 2-4 feet along
more than 50% of channel
length; higher than 4 feet
along less than 25% of

Bank heights > 4 feet
along more than 25% of
channel length. Note if
sections of channel have

the riffle). elsewhere. channel length. banks 0-2 feet high.
Score: 4 3 2 1
Second Channel 4 3 2 1

(if present):

2. Bank Stability

<5% of bank length is

5-20% of bank length is

20-50% of bank is unstable

>50% of bank is

unstable. unstable. unstable.
Score: 4 3 2 1
Second Channel 4 3 2 1

(if present):

3. Gullies/ditches
outside of main
channel

No gullies or ditches outside
of the main channel

Ditch or start of a gully
outside of the main
channel. Combined length
of all gullies & ditches is
less than 1/10™ meadow

Combined length of all gullies
and ditches up to 1/2 of
meadow length

Combined length of all
gullies and ditches is
greater than 1/2 of
meadow length.

length.
Score: 4 3 2 1
4. Vegetation Graminoids account for 75- - Forbs dominate. 25-50% Forbs dominate. <25%
100% of the area covered 50-75% graminoid cover L -
Cover . graminoid cover. graminoid cover.
by vegetation
Score: 4 3 2 1

5. Bare Ground

Bare ground covers less
than 5% of the meadow
area.

Bare ground covers 5-10%
of meadow area

Bare ground covers 10-15%
of meadow area.

Bare ground covers > 15%
of meadow area.

Score:

4

6. Conifer or
Upland Shrub

No upland shrub or conifer
encroachment. Raised,
topographically distinct
areas may have upland

Few encroaching upland
species; <10% of total

Encroaching upland species
cover 10-20% of total

Encroaching upland
species cover >20% of

Encroachment ) meadow area meadow area total meadow area
species present, but not the
meadow surface.
Score: 4 3 2 1
Total

Possible Points

Total/Possible
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Additional Observations:

1.T Yes I No Evidence of ¢ on sdamswtabilizedbheadcudsrexclosars t o r &
fencing, etc.)
Photo Numbers:
Description:
2.1 Yes I No Headcut present in meadow? Phot o |
Number of headcuts

3.1 Yes I No Fish Observed?

4.1 Recent I ol d I None Evidence of beavers? Des
51 Yes I No Aspen present in or adjacent to mes
6.1 Yes I No Accessible by vehicle?

7. Grazing observations. Check all that are present:
I Trails I Stubbl e I Dung in

8. Human impacts. Check all that are present in the meadow:
I Trail I Evidence of OHV use | F

9. Adjacent land use. Check all that are present within 200 yards of meadow:

I Culvert I Bridge I Road T Buil din
10. Gopher disturbance covers % of meadow area (from toe-point transects).
11. Willow, alder and aspen cover % of meadow area.

Comments on ease of/ barriers to restoration (e.g., are impacts localized or disbursed throughout meadow,
access, adjacent land use)

Comments:
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Explanation:

This scorecard uses observations of the main channel as well as observations recorded throughout the

meadow. One strategy for moving through the meadow is to start at an outflow and walk a main channel

to the top of the meadow, making observations of bank height (Question 1), bank stability (Question 2),

headcuts or eroded tributaries (Part of Question 3, and additional observations). Walk the length of all

main channels present (adding lines to Q06s 1 &
may help to make notes on an aerial photograph. Also, as you walk up a channel, note vegetation patterns

by looking across the meadow. Then, aided by an aerial photograph, choose toe-point transects that cross

the dominant vegetation types (Questions 4 & 5). Lastly, visit areas of possible conifer encroachment

along the meadow edge (6).

Mountain Meadow Definition:

An existing mountain meadow is an ecosystem type that is currently composed of one or more plant
communities dominated by herbaceous species and supports plants that use surface water and/or shallow
ground water (generally at depths of less than 1 m). Woody vegetation (e.g., trees and shrubs such as
Alder and Willow) may occur, and be locally dense, but are not dominant. Historical mountain meadows
are areas that once supported meadow vegetation as above but have been altered either hydrologically or
by disturbance or both. These alterations can be part of natural cycles or induced by human activity (D.
Wiexleman, D. Cooper, E. Berlow).

1. Bank Height in Main Channel: This question applies to the main channel, which is the channel that flows
parallel to the valley from the top of the meadow to the bottom. Occasionally multiple main channels may
be encountered, if the meadow is at the confluence of more than one stream of nearly equal size. In these
cases, score the channels separately. When in doubt, split them out.

Bank height is measured from the deepest part of the riffle to the meadow surface at the top of the bank.
Avreas of local incision, where a stream cuts through a raised region, such as an alluvial fan, should not be
considered when scoring the channel.

In the illustrations below, series B shows a distinct low-flow channel inset within a high-flow channel. In
contrast, the low-flow channel in series A floods onto the meadow surface. Note the corresponding
difference in bank height measures; in both cases the bank height is measured to the vegetated meadow
surface.
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Meadow surface

(A1)

(B1)

o o B
Bank height 2-4 feet, score=2
(Pacific Valley, Mokelumne Watershed)

Bank height greater than 4 feet, score=1
(Bear Valley, Bear River Watershed)

(A3)

™

Bank height 0-2 feet, score=4 Bank height 2-4 feet. score=2
(Austin Meadow, Yuba River Watershed) (Hermit Valley, Mokelumne Watershed)

(1) Bank Stability. A bank is unstable if one of the following features exist: Either a (1) fracture (a crack is
obvious along the top or on the face of the bank); (2) slump (a portion of the bank has slipped down as a
separate block of soil or sod see B2 and B3 above); or (3) slough(soil broken away or crumbled and
accumulated at the base of the bank.) or if the bank is steep (within 10 degrees of vertical), and/or bare, and
eroding (including bare depositional bars).

(2) Gullies, Ditches, or Eroding Tributaries Outside Main Channel Gullies may be the result of headcuts
which have propagated upstream from an incised main channel, or they may be new channels that have formed
in areas where no natural channel was present. The new channels may be due to roads, trails, or culverts
concentrating flows, or the channels may be ditches purposely cut to drain portions of the meadow.
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(G1)

Headcut and gully forming in Freeman A ditch with vegetated banks in Hope
Meadow (Y uba Watershed) Valley (Carson Watershed)

(3) Vegetation Cover: This question and the following one are derived from the toe-point transects (see
description below). The % graminoid cover is a correlate for vegetation function i a measure of how much the
vegetation stabilizes the soil (D. Weixelman pers. comm., J. Roccio 2006)

(4) Bare Ground: The percent cover of bare ground is derived from the toe-point transects (see below). Bare
ground may be soil or peat, but it is not covered by water. If the bare ground is due to gopher disturbance, the
gopher activity should be noted in the Additional Observations.

(5) Conifer or Upland Shrub Encroachment. Upland shrubs include sagebrush, rabbitbrush and ceanothus. Not
included are species which are found in wet meadow and riparian areas: blueberries, alder, willow and aspen.
Exclude any topographically-distinct, well-drained areas within the meadow from the extent of encroachment
(see figure). Encroachment may not start at the meadow edge (e.g., encroachment on the well-drained banks of
an incised tributary.)

Two areas of sagebrush (greenish)
are outlined in the figure. The
patch outlined in blue would be
included as encroachment because
it is low-lying, at the level of the
meadow surface —here atop the
stream bank. The patch outlined in
red is on a higher terrace. Because
it is above the meadow surface, this
area would not be included in the
estimate of encroachment.
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Toe point transects:

Toe point transects are a quick method of estimating percent cover by pacing transects and making equally spaced
observations at every step, or every other step, depending on the length of the transect and number of points to be
sampled. A measurement is taken as follows: as the observer takes a step, a stick is held against the toe of the boot
to define the precise point of observation. Where the stick lands, the observer tallies which is present: graminoid,
forb, bare ground, or other (moss, litter, woody species, etc.). Bare ground is further divided as either gopher-
disturbed or not obviously gopher-disturbed; see the datasheet below.

Three transects across fArepresentative areaso of
transect from the start and finish. Also photograph where the channel crosses the stream.

Along each transect, the goal is to take approximately 50 equally-spaced measurements, so depending on the width
of the meadow, a transect spanning the meadow (and crossing the channels) with ~50 measurements may call for
sampling every step, or for large meadows, perhaps every 10" step. Complete a full transect across the meadow. If
needed to complete the transect, it is acceptable to go substantially over the 50-measurement count. It is
unacceptable to cut short the transect once 50 measurements have been made or to change the spacing between
measurements within a transect.

The data sheet has space for tallies along each transect, with space to calculate the percentages used in the
scorecard. The hatching in some cells are a reminder of which cells to divide to calculate the final percentages.

Additional Observations:

Examples of Headcuts (also see G1 above):

t
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Meadow Name Date Observers
Graminoid Forb Bare: No Gopher Bare: Yes Gopher Other Cover: moss, litter, etc.
Transect 1
Transect 2
Transect 3
Subtotals A: B: C: D: E:
Total: = A+B+C+D+E
Total Veg: =A+B
Total Bare: =C+D

% Graminoid (Question 4)

= A/Total Veg X 100%

% Bare (Question 2)

= Total Bare/Total X 100%

% Gopher Disturbed (for Add'l ?'s)

=D/Total X 100%
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VISUAL ENCOUNTER SURVEY

Date: Site #: Observers:
Stream: Length
Weather Air Temp:
Time Begin: End: Habitat Description:
Species Number SVL (est. cm) Location: 1=water, | Life Stage: Notes
2=logs,
Adult
3=edge,
Juvenile
4=bank
Tadpole
Totals:
Species No. Abundance (1-5) General Abundance:
Species No. Abundance (1-5) 1=1sited
Species No. Abundance (1-5) 2=2-3
Species No. Abundance (1-5) 3=4-10
4=11-100
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VEGETATION SURVEY

Stream Name: Site # Date:

Form Basic Meadow Plant Data

Moisture Regime(check one box)  y/n  Notes(plant height, species, % cover estimatgs
Standing water

Saturated (water pools around feet)
moist top 1-2 inches

dry to touch

Vegetation (Estimate percent cover
category) <5% 5-20%  21-50%  51-80% >80
Nonwoody plants

Sedges

Grass

Forb

Shrubs

Willows present along stream only
Willows

Average willow height (feet)
Alders present along stream only
Alders

Sagebrush

Other shrubs

Trees

Trees cover >15% site

Aspen

White Alder

Cottonwood

Lodgepole pine

White/Red Fir

Other Tree species




