Appendix C- C-SIP Monitoring Protocol,
Version 2.0

Introduction

A required and supported element of the Climate Stewardship Incentive Program is
monitoring the practices implemented with cost-share assistance. Monitoring is critical for
demonstrating the effectiveness of the practices to the grant funders. The monitoring
approach taken here spreads the responsibility for monitoring across three groups:

1) Consulting foresters provide maps for all practices during Practice Planning (other
than projects that only include C-SIP 5.3 or 5.4 as cost-shared practices) and
document progress of practices requiring repeated treatments or maintenance.
Cost-share is provided for these monitoring activities.

2) DCR Service Foresters conduct certification site visits to confirm practices have
been implemented to specifications described in the C-SIP Practice Standards and
in Practice Plans prepared by consulting foresters.

3) DCR Service Foresters and Mass Audubon field technicians conduct project
resilience monitoring both prior to and following practice implementation.

The remainder of this document will focus on the responsibilities of consulting foresters
and/or project stewards. Recognizing that these monitoring requirements may add time to
installation and potentially require an additional visit to the site for post-treatment
documentation and maintenance, cost-share is available for this activity based on the size
of the project:

Practice Acres Rate
1to 20 acres $400
21to 50 acres $600
>51 acres $800

Spatial Mapping of Practice Extent

As part of completing a C-SIP Practice Plan, foresters must create a map of the spatial
extent of practices to be completed and submit digital spatial data to DCR. This data not
only helps in planning project implementation, but enables monitoring of practice
implementation and changes in forest resilience due to the implementation of these
practices. These data will be used for practice implementation certification by DCR
Service Foresters and form the basis for DCR and Mass Audubon technicians to survey
sites both before and after practice implementation to evaluate forest resilience metrics
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(forest composition and structure). The accuracy of the spatial data is therefore important
because subsequent monitoring depends on these maps. See C-SIP handbook for
technical requirements for spatial data. See Practice Plan Instructions for practice-
specific mapping requirements.

Maintenance Monitoring for Specific Practices

Certain practices require long-term monitoring and maintenance to ensure practice
success. Cost-share for monitoring projects with these is available. Maintenance
monitoring is required for:

C-SIP-4 Invasive Plant Species Control

C-SIP 6 Temporary Barriers to Animal Browse
C-SIP 7 Tree Planting

C-SIP 8 Tree Inoculation

Monitoring protocols for these practices are described below. Blank data sheets are
available in the appendix. To receive cost-share for monitoring, it is required to attend a
training in monitoring protocols conducted by DCR and Mass Audubon.
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Monitoring Protocol: Invasive Plant Species Control

Goal: Evaluate the condition of infestation at the end of all planned treatments and need for
additional treatment beyond what is funded by CSIP. Monitoring must be completed within twelve
months of the final round of invasives treatment.

Sampling: Approach to surveying depends on the state of the infestation -

1. Early-invasives found in small patches (2 acres or less) or along the edge of roads,
landings, trails, or fields. Survey entire patch or linear feature (roads, trails, field edge). For
linear features estimate the distance the infestation extends from edge.

2. Established -invasives found throughout stand or areas greater than 2 acres. Survey along
parallel transects that pass through infested area. Observe 30 feet on either side of walked
transect. Recommended minimum sample:

Acreage Sample Spacing of Transects
2-4 ac 50% every 120°

>4-10 ac 25% every 240°
>10ac 10% every 600°

Metrics: Record species, percent cover, and size (average height).

Example data table:

Site: Date observed:___ Observer:
% Average Plant
Location Species Cover Height

Overall (per location)

Location — Refer to labeled areas on the practice plan map. For large areas, refer to transect
number, which should be added to the map.

Species - common name of invasive species

% Cover — Use the following categories:

Minimal (Mn) Less than 10% cover
Light (L) 10 -25% cover
Moderate (Mo) 26 - 66% cover

Heavy (H) Greater that 67% cover

Average Plant Height — in feet
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Monitoring Protocol: Tree Protection and Planting

Goals: 1) Determine whether maintenance activities are needed to ensure practice success and
perform them. These could include: tree tube repair, removal or replacement, watering, replanting)

2) Assess differential survival and growth (by species, site conditions, tree tube type, etc.)
to inform future implementation.

Sampling: Observe each planted or protected tree on an annual basis. Data can be summarized by
area surveyed.

Metrics: Record species, survival, height, condition.

Example data table:

Site: Date observed:___ Observer:
Number  Total Average Average Notes/ Maintenance
Location Species  Alive Number height condition Actions

Location - Planting or protection area indicated on practice plan map. Should contain no more
than 100 seedlings. Split larger planting/protection areas into subsections.

Species - Common name. Colored zip ties can be attached to tree tubes at time of
planting/protection to indicate species and/or provenance/genotype.

Number alive — number of planted or protected trees that remain alive of the observed
species/provenance/genotype. Can use a dot tally to mark observations of individual trees.

Total number —total number of planted or protected trees observed of the observed
species/provenance/genotype. Can use a dot tally to mark observations of individual trees.

Include any notes on tree tube status/condition.

Small (S) Less than 2 feet in height
Growing (G) 2 -6 feetin height
Free to Grow (F) Greater than 6 feet in height

Average condition — Use the following categories

Unhealthy (U) Evidence of disease, pests, browse limiting
growth and impacting survival

Healthy (H) Vigorous growth with little to no evidence of
disease, pests, or browse impact

Notes/Maintenance Actions — describe actions taken to maintain tree protection and planted
seedlings. Include number of tree tubes/seedlings that needed maintenance, and any notes on
tree tube status/condition.
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Monitoring Protocol: Tree Inoculation

Goal: Determine whether prior treatment has limited damage from pests and whether follow up
treatment is warranted. For ash trees this is an opportunity to determine the sex of the trees.

Sampling: Observe each tree treated or considered for treatment prior to second treatment or
within 12 months after completing the first treatment if a second treatment is not planned.

Metrics: Record species, crown condition, stem damage (ash), and sex (ash).
Example data table:

Site: Date observed:____ Observer:

Tree Species Crown Condition Stem Damage Sex

Tree — Label to indicate individual trees. Practice plan map should show trees and be spatially
explicit.

Species - common name
Crown Condition — Percent of full crown that is living, to the nearest 10%.

Stem Damage (Ash) — indicate extent of blonding (low, medium, high) and whether EAB exit holes
are evident.

Sex (Ash) — male or female; observed in spring, during flowering. Once sex is determined and trees
marked, monitoring visits do not have to coincide with flowering.
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