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CHAPTER 8: MONITORING FRAMEWORK AND
EVALUATION OF CONSERVATION ACTIONS

Throughout this Plan, we have identified the District’s SGCN; identified their associated
habitats; analyzed habitat suitability; defined spatially distinct Conservation Opportunity Areas
(COAs) that offer high-quality habitat for sensitive species; identified and assessed impacts of
threats to SGCN and their habitats; and identified interdisciplinary conservation actions and their
characteristics. These major elements provide a framework for strategic conservation and
management of the District’s natural resources. While these elements provide implementable
framework in theory, the practical work of finding; identifying, counting, and tracking; of
analyzing, adapting, and educating;.of restoring, conserving, and saving will take the resources
and effort of a large community of scientists, planners, policymakers, stakeholders, and residents.

This chapter provides an overview of the District’s approaches and strategies that will be used to
evaluate the effectiveness of the actions that were detailed in Chapter 7, when they are
implemented to conserve Species of Greatest Conservation Need (SGCN) and their associated
habitats.

Overview of Monitoring Programs

The District maintains a range of monitoring programs focused on wildlife populations, habitat
conditions, and ecological trends. These programs are complemented by collaborative efforts
with neighboring jurisdictions and regional partners. Together, they form an adaptive monitoring
framework that is updated annually to reflect emerging needs, new information, and changing
conditions within the District’s dynamic urban ecosystems.

This adaptive framework incorporates new technologies, inventory tools, and advances in
monitoring techniques that will support the effective implementation of the 2025 SWAP. Metrics
are used to evaluate both the impact and efficiency of conservation actions, ensuring that
resources are directed toward the most effective strategies.
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Role of Monitoring in Conservation

Wildlife monitoring is the systematic collection and analysis of data regarding wildlife and their
habitats and abiotic factors over various temporal and spatial scales. It is essential to inform and
implement data-driven conservation actions that are effective, efficient, and adaptive. Monitoring
provides the data needed to:

e Track population trends and species presence, occupancy, and abundance

e Assess breeding ranges and habitat use

e Evaluate the effectiveness of conservation actions

e Identify new or emerging threats

e Detect unforeseen changes in habitat conditions

e Support sustainable natural resource management

Data collected through monitoring and subsequent analysis should-guide management decisions,
inform priority-setting, and shape future conservation actions.

Evaluating Conservation Effectiveness

The District will assess the effectiveness of conservation actions and the reduction of threats to
natural resources through a monitoring program centered on indicators of success for each
conservation target. These indicators will be used to evaluate the status of conservation targets
and determine whether actions are achieving desired outcomes and doing so efficiently.
Adaptive management will be applied as conditions.change: For the purposes of this plan,
adaptive management is defined as adjusting the type, frequency, or intensity of management
techniques based on observed outcomes and feedback from monitoring the original and managed
conditions of target species, habitats, or areas.

Monitoring, research, and.assessment of wildlife populations and habitat conditions are integral
components of this adaptive framework. Credible scientific information from external sources
will also be incorporated as appropriate.

[DETAILED EFFECTIVENESS & ADAPTIVE MANAGEMENT MEASURES
FORTHCOMING]

Species Monitoring Programs

DOEE monitors SGCN, gamefish and other wildlife year-round. The following comprehensive
list details the many surveys and techniques DOEE has used to monitor and assess wildlife
diversity and population status and trends in the District over the past decade.

e Bat mist-netting and acoustic monitoring White-tailed deer baited camera trapping

e Small mammal mark-recapture e Box turtle and spotted turtle radio telemetry
e Meso-mammal camera trapping Dragonfly and butterfly Pollard transects

e Flying squirrel nest boxes e Frog call surveys

e White-tailed deer spotlighting e Herpetofauna cover boards
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Amphibian egg mass surveys e Kenilworth Landfill site meadow bird
Amphibian lotic dipnet surveys surveys
Aquatic turtle mark-recapture e National Park Service golf course surveys

Breeding Bird Survey Rodenticides in birds and mammals (with
Winter waterbird visual encounter City Wildlife)
Cryptic wetland bird acoustic monitoring Highly Pathogenic Avian Influenza tracking
Owl and nightjar acoustic monitoring Striped bass electrofishing
Weekly Kingman and Heritage Island bird Sein net and push net surveys
survey Low Frequency invasive catfish
e Active osprey and bald eagle nest electrofishing
monitoring Herring & shad electrofishing
e Avian migratory corridor surveys Stream electrofishing
e Pre- and post stream restoration bird Catfish diet analysis
surveys Angler creelsurveys
Snakehead and flathead surveys
Eel pot and elver surveys

Details about recent and ongoing survey efforts and methods that specifically target SGCN are
provided below.

Mammal

Various research techniques and approaches are used to maneuver the complexities of studying
groups of mammals with significant differences in mobility, foraging strategies, habitat
utilization and distinct diel patterns, including crepuscular, nocturnal, and diurnal activity. That
challenge presents an opportunity for biologists to deploy a variety of monitoring strategies that
make use of technological advancement or use traditional methods that yield conclusive evidence
and data. Some higher-technological examples include motion-activated remote camera traps that
capture high resolution imagery; acoustic monitoring to detect bat echolocation calls and identify
separate species; and radio.and GPS telemetry to track tagged individuals to identify sensitive
habitats. Some lower-technalogical, traditional methods include scat analysis, mist-netting and
banding bats, track plates to capture mesomammal footprints; walked transects and visual
encounter surveys, live trapping small mammals for mark-recapture population density plots,
deploying flying squirrel nest boxes to promote breeding and nesting in a secure environment,
and deer spotlighting.

Avian

The Wildlife Management Branch has been monitoring bird populations for more than 25 years.
Over the last decade, monitoring efforts have covered nearly all of the regions of the District,
from forest interiors to emergent wetlands, and open waters to developed neighborhoods.
Breeding Bird Survey (BBS) stations are monitored annually based on information needs relating
to infrastructure and restoration projects and to inform the 3rd Maryland/DC Breeding Bird
Atlas. One highlight is the long-term avian monitoring program at Kingman and Heritage
Islands. This is a 23-year plus dataset of ten stations on the islands. DOEE performs wintering
waterbirds and waterfowl on District rivers and reservoirs, a 20-year dataset. DOEE monitors
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bald eagle and osprey nesting in partnership with NPS and community scientists. Breeding Bird
Survey methods are used for pre- and post-avian monitoring surveys for wetland and stream
restoration projects, migratory corridor surveys during spring and fall migrations, and avian
SGCN monitoring in the critical habitats. DOEE also started recent acoustic monitoring for
cryptic species and supports a long-term community science nest box program with DC Public
Schools.

Reptile and Amphibian

DOEE has been studying herpetofaunal diversity and abundance since 2005. Current projects
and methods include amphibian egg mass, adult, and larval surveys in vernal pool habitats, lotic
dipnet salamander surveys for stream salamanders, cover object surveys, and nighttime frog call
surveys.

Insect

DOEE monitors odonates (dragonflies and damselflies) and‘butterflies using walked transect
visual encounter surveys (Pollard walks). Targeted surveying for underrepresented invertebrate
groups is necessary.

Fish

DOEE has been monitoring fish populations for nearly forty years. Surveys that target SGCN
include all the methods that monitor anadromous fish (striped bass, American shad, hickory shad,
alewife, blueback herring) spawning-and spawn success; electrofishing in the rivers, sein and
push net surveys in nursery areas; and ultrasonic tagging. Stream electro fishing and eel/elver
surveys may capture smaller, non-game SGCN fishes.

Information Management and Tracking

The District will use multiple tools for information management and tracking conservation
efforts, including; the Northeast Regional Monitoring and Performance Reporting Framework
(NRMPREF), Northeast Lexicon Project, and USFWS-TRACS. Conservation actions will be
monitored and measured throughout the 10-year implementation of SWAP 2025. The NRMPRF
is a collaborative effort of states in the Northeast, federal land management agencies, NGO’s,
and academics to assist in the meeting of monitoring and performance reporting requirements for
SWAPs. The Northeast Lexicon is a regional conservation lexicon that can be used by the
District and other state agencies and partners to define conservation projects. This uniformity
will allow for greater communication and synergy across the region. TRACS is a federal
reporting tool that tracks project outputs, effectiveness measures, and species and habitat
incomes through a UWFWS database. TRACS has the ability to track short- term measures and
long-term outcomes for species and habitats. TRACS contains classifications for threats and
conservation actions that are associated with the IJUCN system.
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Resource Deficiencies

Together, insufficient funding and lack of stable funding limit the implementation of
conservation actions that would address threats and guide robust conservation policies and
regulatory processes and other priority actions identified in this Plan. Resource deficiencies also
limit large scale, multi-year research to fill data and knowledge gaps. In addition, the District’s
unique designation as a federal city creates a complex regulatory environment that creates
barriers for the quick implementation of new laws and regulations.

Addressing Data Gaps

For many SGCN, insufficient local data currently limits the ability to confidently assess their
status. In some cases, monitoring protocols have not yet been developed, or DOEE lacks the
expertise or resources to conduct necessary monitoring.
DOEE and its partners will work to:
e Inventory and monitor species with significant data gaps
e Develop appropriate conservation targets and indicators of success
e Establish more specific and relevant monitoringregimes as new information becomes
available
e Increase sampling efforts outside of urban natural areas across all taxa
e Ensure representative sampling occurs across all wards and natural areas in the District
e ldentify specific parks and COA’s that have minimal or out-of-date data and prioritize
data collection
e Prioritize data collection on District owned and managed natural areas, including land in
the process of being transferred
e Increase statistical rigor-of data analyses for long-term monitoring data

As these data gaps are filled, the District will be better positioned to refine conservation
strategies and ensure that management practices align with long-term conservation goals.

Knowledge Deficiencies

Despite new efforts by DOEE-and partners in the past ten years, data and knowledge gaps about
SGCN and habitats persist in the District. There is a need for improved knowledge of fish and
wildlife and their habitats and a general lack understanding (ecological literacy) of fish and
wildlife and habitat conservation. The following research questions are designed to fill data and
knowledge gaps. This list is not exhaustive. See Appendix D for a more comprehensive listing
and analysis.
e Investigate effects of coyote colonization on mesomammal and small mammal population
dynamics
e Increase understanding of resistance of big brown bats to WNS
e Investigate where highest incidences of human-wildlife conflict occur
e Investigate effects of off-leash dogs on meso-mammal diel activity patterns in urban
parks
¢ Investigate changes in meso-mammal diel activity patterns before, during, and after
major fireworks or large public events
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Assess rate of marsh accretion over time and its effects on marsh-dependent species
Assess whether marsh accretion occurs at a different rate than sea-level rise

Research potential effects of mussel reintroduction on wild mussel populations

Assess habitat suitability for sturgeon reintroduction in the District

Assess how much soil contamination is present in specific wetlands, vernal pools, and
seep/springs

Assess the effects of changing environmental conditions and potential declines in fish
forage abundance on waterbirds

Investigate the effects of invasive plants on private resident properties on native bird
populations

Understand movement patterns of breeding amphibians and high-risk road crossings
during breeding season

Monitor climate-induced changes in sex ratios of populations

Understand connectivity of pollinators and create functional'urban pollinator corridors
Investigate connectivity of seepage networks - are populations isolated?

Increase understanding of groundwater recharge

Investigate bat and bird habitat affinity, migration‘cerridors, and daily movement - pursue
automated radio telemetry

Monitor survivability of released birds and other wildlife from wildlife rehabilitation
post-treatment using bird bands or microchips

Investigate if/how fish are using degraded sea wall habitat for spawning, and how sea
wall rehabilitation may affect fish SGCN

Assess long-term impacts of treated and untreated sewage into major rivers on fitness,
survival, & recruitment of fish-and mussels

Assess if the quantity and-quality of green space and species diversity is positively
correlated with neighborhood affluence and resource abundance; i.e. is the "luxury effect”
present in the District?

Conduct research’on tick populations, densities, and diseases to improve understanding of
tick-borne diseases and threat impacts to wildlife and humans

Investigate the effects of stream incision as a result of stormwater runoff on the water
table and floodplain vegetation to better understand the magnitude and extent of effects of
stream incision on the water table

Investigate the utility of green roofs for nesting birds

Species-specific Inventory and Monitoring Needs

The threat assessment identified inventory and monitoring strategies with both near and long-
term goals of implementation to pivot towards filling critical information gaps. Lack of initial
baseline inventory or recent existing information and the need to develop new survey or
management techniques have been recognized as important knowledge and methodological gaps
which we aim to address by implementing strategic frameworks to execute the necessary field
surveys, data collection, and technical development needed to fill those gaps. The following taxa
monitoring needs and the priority actions detailed in Table 8.1 describe the research needed to
target data-deficient species and those requiring heightened conservation surveillance.
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Native bee surveys. DOEE is partnering with the USGS to do native bee surveys along the
Potomac River in Chain Bridge flats. This area hasn’t been surveyed and is home to unique plant
communities. This will help fill in data deficiencies that exist for native bees.

Freshwater mussel surveys in the Potomac. There is a lack of baseline surveys for freshwater
mussels in the Upper Potomac. DOEE will expand surveying of mussels to include the Potomac
River and the Chesapeake & Ohio Canal within District boundaries.

Other Invertebrate surveys. There is a lack of baseline data for several invertebrate species in the
District. These include amphipods, copepods, beetles, fireflies, caddisflies, sponges, crayfish,
and bees. To address this DOEE plans to engage partners to develop sampling protocols and
conduct targeted surveying.

Plant inventories. Plants are a new addition to the Plan and no District-wide baseline data exists.
Contemporary and historical survey data and crowdsourced community science observations will
be used to plan targeted inventories of SGCN plants. In addition, habitat associations and
preferences will be used to conduct intensive targeted surveys for SGCN species of unknown
occupancy status. Pollinator host plants will also be located in order to perform targeted
sampling for specialist pollinator species and removal of invasive plant removal.

Small mammal surveys. Review and update sampling protocols and conduct targeted surveying
for small mammal SGCN with out of date or inadequate data. Partner with City Wildlife to
identify small mammal patients to species to include in.survey.

Herpetofauna surveys. Review and update sampling protocols and conduct targeted surveys for
SGCN species with out-of-date or inadequate data and information. Implement acoustic
monitoring at vernal pools and wetland sites-that-are difficult or unsafe to access at night.

Avian surveys. Review and update sampling protocols for nocturnal, crepuscular, and cryptic
SGCN such as nightjars, owls, and cryptic water birds.

Tier 111 and Watchlist species. Investigate habitat suitability for species of unknown occupancy
or presumed extirpated status of Tier I11 and watchlist species.

National Wildlife Disease Database

City Wildlife will be the lead on a project to track wildlife disease and health in the District by
joining a new national database being created by the Pacific Northwest National Laboratory
(PNNL). At present, there is no system in place for disease tracking; this newly established
national database will allow DOEE to track disease in the District and prepare for potential
outbreaks based on data supplied by neighboring states. This will be especially helpful in
tracking viruses like Highly Pathenogenic Avian Influenza.
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Table 8.1. Conservation actions to address data SGCN deficiencies.

small mammal

Inventory Need SGCN Action Narrative PO
Implementors
A;n;p: ||?)(()jgs, Develop sampling protocols to establish general
Lack of Pepoas, and conduct targeted surveying Stablish gent USGS, DOEE,
. beetles, fireflies, - - baseline inventories of -
invertebrate caddisflies for all invertebrate SGCN with under-studied species Academics,
SGCN data ' no or minimal baseline P NPS
sponges, inventor groups
crayfish, bees Y
Expand freshwater mussel
Lack of . . .
surveys to include the Potomac | to increase sampling
freshwater mussel Freshwater - . DOEE,
. River and Chesapeake & Ohio efforts across the
data in upper mussels o L T USFWS, EPA
Canal within the District District's waterways
Potomac
boundary
Use contemporary and
historical survey data and
cr_owd—sourced community to.inventory extant rare DOEE, NPS
science observations to plan native plants
inventories of plant SGCN
across the District
Lack of plant . . .
SGCN data Plants Conduct targeted mventor_les_of to mvent_ory extant rare DOEE. NPS
plant SGCN across.the District native plants '
Use habitat associations and
preferences to conduct to inventory potentially
intensive targeted surveying for | extirpated rare native DOEE, NPS
plant SGCN of unknown plants
occupancy status
Geolocate pollinator host plants | to gather data on host
Questions of _ho_st Host plants & and condu_ct intensive, ta_rgeted plant and bee specialist USGS, NPS,
plants & specialist L sampling for-specialist presence, abundance,
specialist bees : : 1 - DOEE
bee presence pollinator species at these and specific sensitive
locations locations
Host plant and Prioritize removal of invasive | to minimize threats to
specialist bees Host plants & plant species around known the continued survival
N - ) s NPS, DOEE
threatened by specialist.bees populations of specialist host of sensitive
invasive plants plants populations
to better understand
Upon initial inventory, assess potential genetic
any potential genetic diversity diversity concerns of Academics,
concerns of isolated rare plant | rare plant communities | NPS, DOEE
Potential rare populations and inform subsequent
. management
plant genetic Plants - -
diversity concerns Review and update sampling o
protocols and conduct targeted to prioritize updated
surveying for small mammal sampling for species Academics,
SGCN with out-of-date or with out-of-date data NPS, DOEE
inadequate data and and information
information
Lack of small Partner with City Wildlife maﬁ%‘“gﬂg;’ﬁtfﬁ”‘gt'lon
mammal SGCN | Small mammals | rehabilitators to identify small - DOEE, CW
. . skills and expand upon
data mammal patients to species
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Inventory Need

SGCN

Action

Narrative

Potential
Implementors

inventory across the
District

Lack of snake &
lizard SGCN data

Snakes &
lizards

Review and update sampling
protocols and conduct targeted
surveying for snake and lizard

SGCN with out-of-date or
inadequate data and
information

to prioritize updated

sampling for species

with out-of-date data
and information

Academics,
NPS, DOEE

Lack of aquatic
turtle SGCN data

Aquatic turtles

Review and update sampling
protocols and conduct targeted
surveying for aquatic turtle
SGCN with out-of-date or
inadequate data and
information

to prioritize updated

sampling for species

with out-of-date data
and information

Academics,
NPS, DOEE

Lack of aquatic
salamander data

Stream & spring
salamanders

Review and update sampling
protocols and conduct targeted
surveying for stream/spring
salamander SGCN with out-of-
date or inadequate data-and
information

to prioritize updated

sampling for species

with out-of-date data
and information

Academics,
NPS, USGS,
DOEE

Need for frog call
data in remote
sites

Frogs

Implement acoustic monitoring
of frogs at'vernal pool and
wetland sites that are difficult
to access/unsafe to actively
monitor at night

to passively collect
data on elusive frog
species across the
District

Academics,
NPS, DOEE

Lack of nocturnal,
crepuscular, and
cryptic SGCN
data

Nightjars, owls;
cryptic
waterbirds,
meso-mammals

Review and update-sampling
protocols and conduct targeted
surveying for nocturnal,
crepuscular and cryptic SGCN
with out-of-date or inadequate
data and information

to prioritize updated

sampling for species

with out-of-date data
and information

Academics,
NPS, DOEE

Habitat suitability
for species of
unknown/doubtful
occupancy

Tier Il'and
Watchlist
species

Investigate habitat suitability
for species of unknown
occupancy or presumed

extirpated status

to understand if the
District has supportive
habitat for re-
establishment of
populations

Academics,
NPS, DOEE,
AWS, USGS

Opportunity for
more passive
monitoring

Amphibians,
birds, bats
(acoustics),
mammals

(camera-

trapping)

Increase overall passive
monitoring efforts (i.e. camera-
traps; acoustic monitoring)
across the District

to maximize data
collection capacity
while minimizing
demands of staff time
required for active
sampling methods

Academics,
NPS, DOEE

Data collection
techniques

Tier 11 species

Assess whether existing
surveys are sufficient for
collecting data on Tier Il
SGCN (monitoring species)
across all taxa or if new
surveys/protocols should be
introduced to target them

to understand current
effectiveness of survey
efforts and make
adjustments as
necessary to collect
data on highest need
species

Academics,
NPS, DOEE
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Potential

Inventory Need SGCN Action Narrative
Implementors
Management to improve
and/or lack of Better collaborate with animal b
. L understanding of bat
reporting of control authorities to respond, occurrence in the urban
animal control Bats report, and collect reliable data matrix and resultin DOEE, DOH,
calls for bat on bat occurrence in g BVSPCA

occurrence on
anthropogenic
structures

anthropogenic
structures/human residences

human-wildlife
conflict and
interactions

Wildlife TRACS

Periodic Plan Review and Revision
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By tracking indicators of success and other effectiveness measures, needed information will be
gathered to adaptively manage natural resources in the District. If monitoring and adaptive
management techniques identified in this SWAP are not adequate to the whole or parts, they may
be revised to conserve SGCN and their habitats. Similarly, in.order for the SWAP to remain
relevant, periodic review and revisions may be necessary. If a new threat emerges, an extirpated
species is discovered, or a habitat-related change occurs; the plan must be.amendable to address
these changes. Realistic performance measures should be selected that can translate to USFWS’s
Wildlife TRACS. The current SGCN and Watchlist species list will be revisited and, if needed,
revised in no more than five years after the submittal of SWAP 2025.

Wildlife TRACS is the U.S. Fish & Wildlife Service’s centralized system for documenting
conservation work funded through the Wildlife and'Sport Fish Restoration Program, including
State Wildlife Grants. It standardizes how states and territories record project goals, actions,
accomplishments, and long-term outcomes, going beyond simple output counts to track real
ecological results for species and habitats. Built to meet federal reporting requirements in 2
C.F.R. 8§ 200 and 50 C.ER. § 80, TRACS supports transparency and accountability. Its
classifications for conservation actions and threats draw from the IUCN-CMP system to better
fit state agency needs. Through its'Performance Module, TRACS helps create consistent,
compliant grant proposals, while the Reports Module allows users to view and export
accomplishment data at national, regional, and state levels. Together, these tools strengthen
program integrity, improve regulatory compliance, and clearly demonstrate the impact of
conservation investments.
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