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Executive Summary 
Forty-two monitoring questions (MQs) were updated based on the current evaluation period 
October 1, 2017 to September 31, 2018. Key findings and recommended changes are 
summarized. See the body of the report for more details regarding any specific key findings or 
need for change. 

When identifying key findings and the need for changes, the reporting cycle is carefully 
considered. Sometimes key findings are not developed for the following reasons: interval of 
data collection is beyond this reporting cycle; more time/data are needed to understand status 
or progress of the plan component; or methods/results are inadequate to answer monitoring 
question. 

For more information on how the monitoring data is collected, see the specialists’ reports and 
Appendix B. This appendix lists the monitoring questions and the respective monitoring 
elements, methods of collection, frequencies, and reporting intervals. 

Forest Supervisor’s Certification 
I have evaluated the monitoring results and recommendations in this report. I have directed 
that the action plan developed to respond to these recommendations be implemented 
according to the periods indicated, unless new information or changed resource conditions 
warrant otherwise. I have considered funding requirements in the budget necessary to 
implement these actions. 

With these completed changes, the Revised Land and Resource Management Plan, Francis 
Marion National Forest is sufficient to guide management activities unless ongoing 
monitoring and evaluation identify further need for change. 

Any amendments or revisions to the forest plan will be made using the appropriate National 
Environmental Policy Act procedures. 

_/s/John Richard Lint ______    ______5/11/2020_________ 
John Richard Lint     Date 
Forest Supervisor 
Francis Marion and Sumter National Forests 
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Introduction 
Purpose  
The purpose of the biennial monitoring evaluation report is to help the responsible official 
determine whether a change is needed in forest plan direction, such as plan components or 
other plan content that guide the management of resources in the plan area.  The biennial 
monitoring evaluation report represents one part of the Forest Service’s overall monitoring 
program for this national forest unit.  The biennial monitoring evaluation report is not a 
decision document—it evaluates monitoring questions and indicators presented in the Plan 
Monitoring Program (PMP), Chapter 5 of the Francis Marion Forest Plan, in relation to 
management actions carried out in the plan area.  Monitoring questions (MQs) 24 to 26 are 
tiered to the Region 8 broad-scale monitoring report. 

Monitoring and evaluation are continuous learning tools that form the backbone of adaptive 
management.  For this reason, we will produce an evaluation report every two years.  This is 
our first written report of this evaluation since the Francis Marion Forest Monitoring Program 
was transitioned to address requirements found in Forest Service Handbook (FSH) 1909.12 – 
Land Management Planning Handbook, Chapter 30- Monitoring (referred to in this report as 
the “2012 Planning Rule”).  This report indicates whether a change to the forest plan, 
management activities, or monitoring program may be needed based on the new information.  

The 2019 biennial monitoring report for the Francis Marion National Forest is available at 
https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/.  

Objectives 
There are several objectives for this report, including: 

• Assess the current condition (i.e., status) and trend of selected forest resources. 
• Document the implementation of the Plan Monitoring Program (PMP), including 

changed conditions or status of key characteristics used to assess accomplishments and 
progress toward achievement of the selected Land Management Plan (LMP) 
components. 

• Evaluate relevant assumptions, changed conditions, management effectiveness, and 
progress towards achieving the selected desired conditions, objectives, and goals 
described in the Forest Plan. 

• Assess the status of previously recommended options for change based on previous 
monitoring & evaluation reports.  

• Document any scheduled monitoring actions that have not been completed and the 
reasons and rationale why they have not. 

• Present any new information not outlined in the current plan monitoring program that 
is relevant to the evaluation of the selected monitoring questions. 

• Incorporate broader scale monitoring information from the Regional Broader Scale 
Monitoring Strategy that is relevant to the understanding of the selected monitoring 
question.  MQs 24 to 26 of the Francis Marion plan management program tier to the 
Region 8 broad-scale monitoring report. 

• Present recommended change opportunities to the responsible official. 

  

https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/
https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/
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How to Use this Report 
Periodic evaluations of conditions and trends of the monitoring questions form the basis for 
continuous plan improvement and provide information for responses to change.  Using these 
evaluations, the agency will develop biennial reports with evaluations that reflect the current 
status and trends of desired conditions described in this forest plan.  

Some monitoring needs benefit from a perspective that is at scales larger than the Francis 
Marion National Forest.  This is justified on the basis that some questions are more efficiently 
addressed for multiple national forests at the same time and that some issues are more 
meaningful at larger scales.  To support needs of this kind, the 2012 Planning Rule requires 
that Regional Foresters develop broad-scale monitoring strategies (219.12 (b)).  MQs 22 to 25 
are tiered to these broad-scale monitoring questions.  

The Importance of Public Participation 
These biennial reports will be developed by interdisciplinary teams (ID team) using 
collaborative engagement with the public as needed.  The ID teams will develop a 
comprehensive evaluation of plan implementation and effectiveness, identifying any needs for 
adaptive responses.  The agency will document the monitoring results and evaluations in the 
biennial report and make the report available to the public on the forest’s website.   

Monitoring and evaluations will build off previous reports and could lead to changes in forest 
plan direction or the monitoring program.  For instance, desired conditions, objectives, 
standards, and guidelines described in the forest plan may be modified and/or monitoring 
questions and indicators changed through the adaptive management approach.  Significant 
findings that could lead to a change in the forest plan will be vetted through an open public 
involvement process before proposed changes are initiated. 

Roles and Responsibilities  
The Forest Plan Monitoring Program requires a coordinated effort of many people, from the 
people who collect the data, to the people outside the Forest Service who provide feedback 
and assistance, to the decision-maker.  The Forest Supervisor for the Francis Marion and 
Francis Marion National Forests is the Responsible Official for approving or modifying the 
monitoring plan.  The 2019 biennial monitoring report for the Francis Marion National Forest 
is posted on-line at https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/.  

For additional information contact: Francis Marion and Sumter National Forests, 4931 Broad 
River Road, Columbia, SC. 803-561-4000. Attn: Forest Planner, Mary Morrison 

How Our Plan Monitoring Program Works 
Monitoring and evaluation requirements have been established through the National Forest 
Management Act (NFMA) at 36 CFR 219.  Additional direction is provided by the Forest 
Service in Chapter 30 – Monitoring – of the Land Management Handbook (FSH 1909.12).   

The Francis Marion Assessment was completed in December 2013 and is posted on-line at 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3814187.pdf.  Monitoring 
questions and indicators were selected to inform the management of resources on the plan 
area and not every plan component was determined necessary to track [36 CFR 219.12(a)(2)].  

Providing timely, accurate monitoring information to the responsible official and the public is 
a key requirement of the plan monitoring program.  The 2019 biennial monitoring report for 

https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3814187.pdf
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the Francis Marion National Forest is posted on-line at 
https://www.fs.usda.gov/detail/scnfs/landmanagement/planning/?cid=STELPRDB5261459 to 
in order to make this information available to the public. 

The monitoring program focuses on providing information necessary to evaluate whether plan 
direction and management are effective in maintaining or achieving progress toward the 
desired conditions and objectives for the plan area.  The monitoring program includes the 
specific monitoring questions and associated indicators that are to be used for forest plan 
evaluations, feedback for adaptive responses, and reporting.  Monitoring questions and 
associated indicators are based on one or more plan components, but not every component has 
a corresponding monitoring question.    

In the context of forest planning, there are three main monitoring goals: 

• Are we implementing the Forest Plan direction properly?  Are we meeting our 
management targets and project guidelines? (implementation monitoring)  

• Are we achieving our Forest Plan management goals and desired outcomes? 
(effectiveness monitoring)  

• Is there a need to change to the Forest Plan direction? (validation monitoring) 

Implementation monitoring is important for tracking progress and accomplishments.  
However, it is effectiveness and validation monitoring that drive and support the adaptive 
management process.  Effectiveness monitoring evaluates conditions and trends relative to 
desired conditions.  Validation monitoring tests hypotheses and provides information that 
might necessitate changes to desired conditions in the plan (e.g. is what we think the desired 
state should be really accurate?)  

Monitoring will provide the information needed to address adaptive management, including: 

• Detect changing conditions, risks, and uncertainties that require adaptive 
responses; and  

• Identify if a change to the plan monitoring program is warranted based on new 
information.  Monitoring questions and indicators may be modified through the 
adaptive management approach over time, as determined in the biennial reports 
and evaluations. 

Key Findings 

The Status of Select Watershed Conditions (MQs 1 to 5) 
The condition class of the three priority watersheds (i.e. Guerin Creek, Turkey Creek, and the 
headwaters of Wambaw Creek) is assumed to be stable.  The plan recommended a 
reassessment of watershed conditions every five years.  No action plans have been developed 
for any of these watersheds.  The watersheds outside of priority watersheds are assumed to be 
stable.  No action plans have been developed for these watersheds. 

Bullhead Run and Cane Pond Branch showed a low amount of large wood within the stream 
compared to desired conditions in the Forest Plan.  Cane Gully Branch showed a large amount 
of large wood.  No evidence was observed of direct effects on large wood from prescribed 
burning within these stream segments.   
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In 2017, the Forest completed 13.5 miles of stream habitat improvement work.  None of this 
work included aquatic organism passage activities.  In 2018, the Forest completed 16.7 miles 
of stream habitat improvement work.  Again, none of this work included aquatic organism 
passage activities. 

In 2017, 13.5 miles of streams were maintained on the Forest.  In 2018, another 13.5 miles of 
streams were maintained on the Forest.  The fish communities and abundances of species are 
what would be expected in the stream systems sampled.  

The Status of Select Ecological Conditions including Key Characteristics of Terrestrial 
and Aquatic Ecosystems (MQs 6 to 11) 
The updated GIS model (Table S-1) resulted in the following acreage in the maintain 
condition class where maintain = composite scores 4>=3; improve = composite scores 3>=2; 
restore=composite scores 2>=1 for Longleaf Pine ecosystem. 

Table S-1.  Longleaf Condition Acres (Maintain, Improve, Restore) derived from Forest GIS Modeling 
combined with Rapid Reconnaissance Field Points (x=357) 

Condition Class MA 1 Only Forestwide 

Maintain 29,957 30,468 

Improve 45,678 59,951 

Restore 10,372 24,528 

Total 86,007 114,957 

For the depressional wetlands and Carolina bay ecosystem of 35 sites sampled, 30 were in the 
“maintain” condition class.  Ponds or associated ecotones sampled were dominated by pond 
cypress, open meadow, pond pine, blackgum, loblolly pine, and longleaf pine.  Percent native 
herbaceous cover ranged from 2 to 85% and averaged 52%. No non-native invasive plants 
were found. 

The Status of Focal Species to assess the Ecological Conditions under 36 CFR 219 (MQs 
12)  
To date, there is an estimated red-cockaded woodpecker (RCW) population of approximately 
480 active clusters.  Since there is a steady increase, for the past few years, the Francis 
Marion National Forest has annually contributed 30 individual RCWs to the translocation 
program.  

Declines in the Bachman sparrow population in the Coastal Plain physiographic areas and on 
the Francis Marion National Forest are likely correlated with long-term changes to habitat 
suitability and availability range-wide as well as on national forest land. 

The Amphibian and Reptile Conservancy (ARC), in an agreement with the Agency, has been 
monitoring Carolina Gopher Frogs (i.e., ponds, larvae, and call surveys) for many years 
including the past two years on the Francis Marion National Forest.  Thorough surveys are 
conducted of the historical breeding ponds, and strategic locations are monitored through a 
frog call survey.  ARC had documented a productive breeding season in 2017 and is confident 
the population has slightly increased due to that event. 
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The relative abundance of American eel at each sample location was within levels expected 
for American eel within these systems. 

The Status of a Select Set of Ecological Conditions required under 36 CFR 219.9 to contribute to 
the recovery of federally listed threatened or endangered species, conserve proposed and 
candidate species, and maintain a viable population of species of conservation concern. (MQs 
13 to 19) 
Growing season burning is needed to reduce woody competition in existing and experimental 
population sites for Canby’s dropwort and bracken fern in Lethcoe, French Quarter Creek, and 
Witherbee Road populations for American chaffseed.   

The pondberry population at Whiddon Bay is a shallow cypress pond.  Prescribed burning 
during the growing season, when combined with drought, greatly reduced the size of that 
population in 2015.  The large size of pondberry populations at Conifer Road/Halfway Creek 
Road and Hwy.41/Hoover Road suggest that these populations are stable.  Focus biennial 
population monitoring needed on small natural populations where declines have been 
observed.  Refrain from early growing season burning of pondberry population at Whiddon 
Bay. 

Decreases to the flatwood salamander population on the Francis Marion National Forest are 
likely correlated with long-term changes to habitat suitability and availability range-wide as 
well as on national forest land.  Increases to the Carolina gopher frog population in the 
Coastal Plain physiographic areas and on the Francis Marion National Forest are likely 
correlated with long-term changes to habitat suitability and availability range-wide as well as 
on national forest land.   

If the Francis Marion is to fulfill the additional breeding ponds for flatwoods salamanders (1 
to 2 within 10 years) and gopher frogs (1 to 2 within 10 years) funding needs to be set aside 
for these projects.  If funding is not assigned to future monitoring of these species or their 
critical habitat and no funding is set aside for any additional restoration work, then this 
question should be removed from this process. 

Increases to the Red-cockaded Woodpecker (RCW) population in the Coastal Plain 
physiographic areas and on the Francis Marion National Forest are likely correlated with 
long-term changes to habitat suitability and availability range-wide as well as on national 
forest land. 

From 1992-2004 Bachman Sparrow populations on the Francis Marion and Sumter National 
Forest have decreased 6.3% per year (US Forest Service 2007).  No other monitoring 
information is available for this species.  It is not clear if the reported decrease fairly 
represents the Francis Marion National Forest. 

Swallow-tailed kites on the Francis Marion National Forest are monitored by examining the 
known habitat, individuals and population.  Over the past two years their habitat and 
population seem to be stable. 

Bald eagles on the Francis Marion National Forest are monitored by examining the known 
habitat, individuals and population.  Over the past two years their habitat and population seem 
to be stable. 
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Given the relatively low levels of non-native invasive plant species on the Francis Marion 
National Forest, constant vigilance to detect, prevent, and respond to non-native invasive 
plants is needed. 

Data for host plants and inventories for at-risk pollinator insect species were collected in 2017 
in association with the Central Electric Transmission line right-of-way (ROW). Host plants 
for the monarch butterfly and Berry’s skipper were observed within the proposed project 
ROW. In addition, adult Berry’s skippers and a monarch butterfly were observed within the 
proposed project ROW.  However, no host plants for the Okefenokee zale moth or the dusky 
road-side skipper were documented within the proposed project ROW. 

No at risk mammal species are monitored and thus no data has been collected.  An isolated 
area was monitored by a contractor for bat species, but this was not in order to answer this 
question for the Forest Plan.  Due to the contractor’s data we have determined there is a need 
for better bat information.  

The Status of Visitor Use, Visitor Satisfaction, and Progress toward Meeting Recreation 
Objectives (MQs 20 to 23) 
No ROS baseline assessment has been done since the plan was signed in 2016.  No roads have 
been closed (permanently or administratively) since the plan was signed in 2016 which would 
cause an increase in semi-primitive settings.  There is no substantial progress toward an 
increase in semi-primitive motorized settings. 

No baseline scenic integrity assessment has been done since the plan was signed in 2016.  
Project level scenic integrity is addressed in decisions (CE’s and EA’s) throughout the year.  
Multiple timber and other projects are reviewed for compliance and scenery impacts not 
mitigated are disclosed in the decisions.  

Deferred maintenance of recreation infrastructure on the Francis Marion continues to 
increase.  Storm events and associated flooding are becoming more frequent creating a 
backlog of storm related damage to some infrastructure.  A major interpretive site, Sewee 
Shell Ring, continues to be closed due to storms from FY2016. 

The highest priority site on the forest is Buck Hall Recreation Area.  Improvements at Buck 
Hall Recreation Area include new rooves on bathhouses and water system improvements; 
however, infrastructure failures caused the site to be closed some portions of the year.  Buck 
Hall Recreation Area does not currently meet the national quality standards due to 
infrastructure and storm related failures.  A master plan was initiated in FY2018 to plan for 
improvements in the future.  

Recreation partnerships have increased.  Palmetto Conservation Corps (South Carolina’s only 
AmeriCorps trail-based program for young adults) is a new partner on trails maintenance 
making significant contributions in time.  South Carolina Department of Natural Resources 
partnered with the forest to build and operate a regional shooting range, Twin Ponds, on the 
forest. 

Connections of trails to communities and other trails systems has increased.  The City of 
Awendaw partnered with the forest to connect the East Coast Greenway through the forest and 
to the city’s trail system.  Berkeley County has also been a partner on trails through the Title II 
dollars, funds used for the for protection, restoration, and enhancement of fish and wildlife 
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habitat, and other resource objectives consistent with the Act on Federal land and on non-
Federal land where projects would benefit the resources on Federal land.  

The National Visitor Use Monitoring data was completed in FY2018.  Total site visits for the 
forests are up over 36% from 2008, with the biggest increase in general forest area visits, up 
32% from 771,000 visits to 1,143,000 visits.  About three-quarters of visits are from people 
who live within 75 miles.  About 97% of visits indicate they are somewhat satisfied or very 
satisfied with their overall recreation experience.  Management strategies are needed to 
diversify the forest visitors.  NVUM information should inform forest decisions that help add 
a diversity of visitors. 

Measurable changes on the plan area related to climate change and other stressors that 
may be affecting the plan area (MQs 24 to 26) 
Projections suggest that future warming is expected, resulting in 33-43 more days above 95F 
and 16-18 fewer freezing days per year.  Precipitation was historically variable and will likely 
continue to be variable from one year to the next.  There does appear to be a trend toward a 
modest increase in total precipitation, with a small reduction in the number of dry days per 
year, suggesting that precipitation events may be more intense but less frequent. 

Forestlands are experiencing increased threats from fire, insect and plant invasions, disease, 
extreme weather, and drought.  Increases in temperature and changes in rainfall patterns can 
make these threats occur more often, with more intensity, and/or for longer durations. 

Many of our maritime fringe forests are threatened by past management practices which 
included ditching and diking for the production of rice (Porcher 2005), planting of loblolly 
pine, nonnative invasive species, and hurricanes.  In the future, they are the most likely to be 
threatened by sea-level rise and climate change. 

Saltwater intrusion associated with hurricane storm surges and as predicted by climate change 
models are likely to impact species associated with tidal forested wetlands in the future, 
particularly bald cypress. 

Estimates of future global sea-level rise have recently been revised upwards.  According to the 
latest Intergovernmental Panel on Climate Change (IPCC) report sea-level rise could increase 
by 3 feet by 2100, depending on the warming scenario employed, as opposed to a very modest 
0.6 to 1.9 feet projected in earlier reports. 

In reviewing the results predicted by the Sea-level Rise Affecting Marshes Model (SLAMM) 
landcover change between 2000 and 2050 is dominated by conversion of upland undeveloped 
to scrub/shrub transitional marsh.  The latter half of the century (2050 to 2100) is 
characterized by more gradual conversion of scrub/shrub transitional marsh to other 
conditions, including salt marsh. 

Salt or brackish water influences are known along the Santee River and lower tributaries due 
to the low flow periods from the Santee Cooper Dam Project, particularly during high tide 
periods with new and full moons, high eastern winds, and tropical or hurricane winds. 

Since 1990, baseline forest carbon stocks on the Forest have increased, potentially stabilizing 
in the most recent years for which results are available, though model uncertainty and 
limitations associated with Forest Inventory Analysis (FIA) data make it difficult to draw 
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conclusions.  Changes in carbon stocks arising from disturbances and management activities 
have been small relative to the total quantity of carbon stored on the forest.   

As long as the forest can continue to recover from widespread and intense disturbances as it 
has in the past, forest carbon stocks may be maintained at close to today’s levels.  However, 
forest recovery after disturbances may be hampered under novel climate conditions 
characterized by warming temperatures and by more frequent and severe droughts predicted 
in the region. 

Social, economic, and cultural sustainability must also be addressed in the monitoring 
program (MQs 27 to 31) 
Many of the areas of influence surrounding the Francis Marion National Forest have seen 
significant population growth.  Growing populations and development will place greater 
demand on forest resources.  Managing the demands population growth places on public lands 
will be a challenge to management activities on the Francis Marion National Forest will likely 
continue address into the future. 

The 17 percent of population below poverty level for the Francis Marion is slightly lower than 
for Region 8 at 18 percent.  In contrast it is higher than the national non-metro average of 15 
percent (Table MQ27a-3).  The communities adjacent to some Forests experienced even 
higher poverty levels, including the Francis Marion.  Poverty is an important indicator of both 
economic and social well-being.  Since these individuals will be more vulnerable to changes 
in the management of local resources, it is important for forest management to understand 
how these forest users may be affected by changes or restrictions to forest uses. 

Recreation visitor spending is the largest single source of economic activity associated with 
Forest management in Region 8.  This is, and likely will remain, an important facet of Forest 
Service management as it relates to local economies.  Combined with the pressures presented 
by a growing population as well as future budget uncertainty, sustainable recreation 
management is a challenge that the region must actively address to continue to provide 
recreation opportunities that are economically, socially, and ecologically supportable in the 
long term.  

Across both the Francis Marion and Sumter National Forests, we engage a variety of 
volunteer and service partners.  In FY18, most hours accomplished included as campground 
hosts, developed recreation site maintenance, trail maintenance, wilderness trails 
maintenance, and wilderness/wild and scenic river monitoring.  Across both forests, the 
accumulated hours for all volunteer and service programs is over 33,000.  The appraised value 
of the work is $814,000 equaling 18 person years.  Environmental education program delivery 
at Sewee Visitor Environmental Education center is a large part of the forest conservation 
education program on the Francis Marion. 

Recreation partnerships have increased.  Palmetto Conservation Corps (South Carolina’s only 
AmeriCorps trail-based program for young adults) is a new partner on trails maintenance 
making significant contributions in time.  South Carolina Department of Natural Resources 
partnered with the forest to build and operate a regional shooting range, Twin Ponds on the 
forest. 

The Heritage Program Plan for the forest has not been developed yet.  The Historic Property 
Plans for the forest have not been developed.  The three National Register districts have not 
been submitted.  Battery Warren has not been nominated to the National Register.  Several 
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Priority Heritage Assets continue to suffer from benign neglect including the North Tibwin 
House, Walnut Grove Lodge, Old Awendaw Work Center, and the Honey Hill Fire Lookout 
Tower. 

Connections of trails to communities and other trails systems has increased.  The City of 
Awendaw partnered with the forest to connect the East Coast Greenway through the forest and 
to the city’s trail system.  Berkeley County has also been a partner on trails through the Title II 
dollars, funds used for the for protection, restoration, and enhancement of fish and wildlife 
habitat, and other resource objectives consistent with the Act on Federal land and on non-
Federal land where projects would benefit the resources on Federal land.  

For the prescribed fire program (MQ28), The plan objective (Obj-MA-2-1) is on track for 
achievement within the 10-year period.  Approximately 8,000 to 10,000 acres of MA 2 lands 
are on the trajectory of a sustained lower fuel loading (Fire Regime 3 to Fire Regime 2 or 1) 
using the prescribed fire program.  This is based on the total amount of burning in MA 2 from 
2014 to 2018 (Table 2).  At least one-half of the 15,000-acre objective of treating fuel loads in 
MA 2 in the Forest Plan is currently being achieved by the prescribed fire program.  
Mechanical treatment of fuel loadings may be achieving more acreages. 

Although Monitoring Questions 6-9 are designed to address Management Area 1 conditions, 
the amount of growing season burning in the Forest Plan (16,000 ac) appears low and should 
be re-evaluated over the next monitoring cycle.  The average amount of burning over a 10-
year period in -what is now Management Area 1- is approximately 37,000 acres per year.  
With a desired condition for every 3rd burn to be in the growing season.  In theory, this could 
be as high as 37,000 acres of growing season burning, but the practical application would 
likely range in the 25,000 to 30,000-acre range when the ecological systems with highest fire 
return rating is considered.   

Based on the Southwrap Risk Assessment (MQ28), there are 36 fire districts in the 
surrounding Francis Marion National Forest planning area comprising about 1,200,000 acres.  
Of that land area, approximately 372,000 acres (31%, mostly private lands) have high risks of 
wildfire using Southwrap community protection estimates (Table D-4).  Thirteen fire districts 
have lands of the Francis Marion National Forest that are in Management Area 2, comprising 
about 114, 000 acres.  Of these MA 2 lands, about 50,000 acres (44%) are coded as loblolly 
stands that could pose the higher risks of wildfire (Table D-5).  Priority for burning in 
Management Area 2 is occurring in the Alvin, Awendaw, Macedonia, and Huger fire districts 
where Southwrap estimates high proportions of risks to community protection.  The 
Shullerville/Honey Hill fire district has lower risks from Southwrap estimates but has a fairly 
high amount of burning in Management Area 2, which is largely due to 1400 burned acreages 
in 2016.  Low burning acreages had occurred in the Bonneau and Cainhoy fire districts. 

For community wildfire protection planning (MQ30), the Forest Plan Objective: OBJ-Com-3 
is on track for achievement within the 10-year plan period: 

o Charleston County:  CWPP developed and approved. 
o Berkeley County: CWPP developed; pending approval 

Progress toward meeting the desired conditions and objectives in the plan, including 
providing for multiple use opportunities.  (MQs 32 to 40) 
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Game species as a whole are maintaining their status (i.e., rabbit, squirrels, waterfowl, 
bobwhite quail, and white-tailed deer) except for eastern wild turkeys.  Throughout their 
range the bobwhite quail population has been low, even though, there are hunt-able cells 
throughout its range including the Francis Marion National Forest.  Once the bobwhite quail 
population took their incredible dive in population that status has been maintained and their 
population continues to stay low in most locations.  It is common knowledge with experts and 
agencies, that wild turkeys are declining in population throughout their range too.  This is a 
similar path to that of the Bobwhite Quail which took place years ago.  Currently, it is unclear 
as to why this is occurring with wild turkeys, but many have their theories and are 
investigating into their suspicions.  Recently, some have questioned and made suggestions 
regarding prescribed burning and wild turkey habitat on the Francis Marion National Forest, 
and the dialogue is continuing. 

In Management Area 2 (MA2), 45,230 acres were analyzed for this desired condition.  The 
GIS database indicates that of this area only 34 acres are age 0-10 forest.  This tiny fraction is 
about 0.08% of MA2.  The figure is small, and likely to remain so for some time because: 

• It takes a number of years to examine stands, prescribe treatments and complete 
environmental decisions. 

• Additional time is needed to prepare timber sales, sell them, complete harvest, and 
reforest the area. 

• The capacity to accomplish sale and harvest is currently limited. 
• Longleaf pine restoration and management in management area 1 is a higher priority, 

as is maintaining moderate stand densities. 

Fiscal year 2018 was the first full year under the revised plan.  In FY 2018, 1355 acres of 
thinning harvest were sold.  This pace needs to increase to achieve OBJ-THR-1.  The capacity 
to accomplish the sale and harvest of timber is recovering and improving, but longleaf pine 
restoration and regeneration is a competing need for this capacity. 

In 2017 33 acres of habitat improvement work was completed on the district ponds/lakes.  
This work included additions of lime, fertilization, stocking of carp, habitat additions, and 
stocking of catfish.  In 2018 47 acres of habitat improvement work was completed on the 
district ponds/lakes.  This work included additions of lime, fertilization, stocking of carp, 
habitat additions, and stocking of catfish.  In 2017 and 2018 stocking of catfish within Sewee 
pond was done as part of the kid’s fishing day event.  This supplemental stocking helps to 
improve the recreational enjoyment of families fishing the pond.  No population monitoring 
was conducted within the 2017 and 2018 fiscal year.  This monitoring is planned for FY2019. 

There are four designated wildernesses on the Francis Marion National Forest.  These include 
Wambaw Creek, Wambaw Swamp, Little Wambaw Swamp and Hellhole Bay.  Each 
wilderness has 10 elements that are used to report and monitor conditions for wilderness 
character.  For invasives informal surveys have been completed and treatments of NNIP 
adjacent to each wilderness is ongoing.  For air quality values, a wilderness air quality value 
plan has been developed that identifies wilderness air quality values, sensitive receptors, and 
indicators.  It was signed by the Forest Supervisor in August 2011.  For the remaining 8 
elements there has been no change. 

Eligible rivers are considered during planning and implementation within river corridors, 
(including but not limited to prescribed fire, maintenance of trails and recreation of facilities, 
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restoration of native communities, control of NNIS, etc.).  FY18 projects had adequate 
mitigation to maintain ORV’s, and the initial classification.  

Twenty-four existing culverts that are important for the Aquatic organism’s Passage (AOP’s), 
were identified and replacement is required.  Three disasters occurred in the last 5 years that 
increased the need for deferred maintenance in forest infrastructure.  In the last bridge 
inspection, 1 bridge with load deficiency were found, generating the need for replacement in 
the next 5 - 10 years.  All of our bridges were built around the 1970s, therefore, they have 
spent half of their service lives, creating an additional increase in deferred maintenance in the 
next 10-20 years.   

Fine particulate matter including that produced by prescribed burning, ozone, and acidic 
disposition are within target and warrant no change in the monitoring or forest plan. 

A Draft Landowner Ownership Adjustment Strategy has been completed within three years of 
forest plan approval.  Working with the South Atlantic Landscape Conservation Cooperative 
and other partners, we have identified tracts that are a high priority for acquisition within the 
administrative boundary of the Francis Marion National Forest.  In 2017 and 2018, we 
acquired 1969.18 acres.  The land acquisitions are inholdings and that improve the 
management of the national forest and protect wetlands and other sensitive areas.  More 
consolidated holdings improve opportunities for prescribed burning and reduce the costs of 
landline maintenance.  We are also working with the Cape Romain Wildlife Refuge and the 
Santee Coastal Reserve on coastal resilience. 

The effects of each management system to determine that they do not substantially and 
permanently impair the productivity of the land (16 USC 1604(g) (3) (C). (MQs 41 to 42) 
Overall, the implementation of commercial timber harvest units meets the intent for the forest 
plan during this monitoring period.  Only one commercial was found to have excessive 
detrimental soil disturbance.  

Sediment coming from the Twin Ponds Rifle Range was found to be reaching the wetlands 
adjacent to the range.  Efforts were made to limit sedimentation, but they were not completely 
successful.  

Data collected from the Boggy Head Rifle Range shows an excessive amount of chemicals 
and heavy metals in the soil and the wetland behind the range.  This information is reported in 
the Boggy Head Rifle Range Assessment Report.  Changes in the management of the Boggy 
Head Rifle Range are needed.  Management is considered options on how to address these 
concerns. 

Monitoring Evaluation Recommendations 
This section briefly discusses where the plan is working as anticipated as well as highlighting 
where changes may be warranted based on monitoring results.  See the body of the report for 
more details regarding any specific recommendations/opportunities for change. 

When identifying the need for changes, the reporting cycle is carefully considered.  
Sometimes key findings are not developed for the following reasons: Interval of data 
collection is beyond this reporting cycle; or more time/data are needed to understand status or 
progress of the plan component; or methods/results are inadequate to answer monitoring 
question. 
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Where Changes Maybe Warranted in the Forest Plan 
No changes in forest plan direction are recommended at this time. 

Where Changes Maybe Warranted in the Monitoring Program 
Develop better indicator than timber sale acres for MQ34. 

Need Errata to correct the following typos: 
• MQ 5 – add “stream” in front of habitat to clarify that MQ 5 is specific to stream 

habitats. 
• MQ29 – Change INFRA heritage module to NRM heritage module 

MQ24 will be updated to reflect the latest information in the Regional Office broadscale 
monitoring report.  This will result in two new questions MQ24a and MQ24b and their 
corresponding indicators. 

MQ26 will be updated to reflect the latest information in the Regional Office broadscale 
monitoring report.  This will result in changing the question as well as the indicators. 

MQ27 will be updated to reflect the latest information in the Regional Office broadscale 
monitoring report.  This will result in changing the question to MQ27a and MQ27b as well as 
the indicators. 

MQ28 The 15,000-acre objective (Obj-MA-2-1) is on track for achievement within (or 
before) the 10-year forest plan period.  Re-evaluate the objective for growing season burning 
in Management Area 1. 

Where Changes Maybe Warranted in Management Actions 
Changes in the management of the Boggy Head Rifle Range are needed.  Management is 
considering options on how to address these concerns. 

Management strategies are needed to diversify the forest visitors.  NVUM information should 
inform forest decisions that help add a diversity of visitors. 

Monitoring Items Not Evaluated in Detail 
Certain monitoring questions may not be evaluated in this reporting cycle for the following 
reasons: Interval of data collection is beyond this reporting cycle (A); or more time/data are 
needed to understand status or progress of the plan component (B); or methods/results are 
inadequate to answer monitoring question (C).  

Specifically, data will be compiled for MQs 8 - 11 in the year 2022 and reported in 2023. 
Baseline data was established for MQs 6, 7, 9, 10 and 11. 

Some MQs will be reported periodically:  Every six years including: 1, 2, 7, 9, 10, 11, 13, 18, 
23, 24, 25, 26, 29, and 40 (I-1) and Every four years including 17, 22, 27, 31, 37, and 40 (I-2). 

Research Needs 
There is a need for better bat information.  
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Monitoring Questions Comments 
MQ 1: What are the trends in condition classes of the three 
priority watersheds (Guerin Creek, Turkey Creek, and the 
headwaters of Wambaw Creek)?  Have action plans been 
developed and initiated to improve the condition classes? 

Every 5 years reassess watershed conditions and 
review if the action plans have been initiated.  
Reported at the 6-year monitoring reporting 
period.  

MQ 2: What are the trends in the condition classes of 
watersheds outside of priority watersheds? 

Every 5 years reassess watershed conditions.  
Reported at the 6-year monitoring reporting 
period. 

MQ 3: How much instream large wood and potential large 
woody debris recruitment (especially hardwood) are 
distributed throughout the riparian management zones? 

Report every 2 years 

MQ 4: What are the physical and chemical characteristics of 
rivers and streams (water quality)?  

Report every 2 years 

MQ 5: How much habitat has been maintained, enhanced, 
and restored; How are aquatic species responding to 
management activities? 

Report every 2 years 

MQ 6: What are the trends in the conditions of the upland 
longleaf pine and wet pine savanna ecosystems?  

Baseline conditions will be measured for the 
first two years of the plan. 
Trends in the status of key characteristics and 
acreage in the maintain condition class is 
collected and compiled every 5 years.  Reported 
at the 6-year monitoring reporting period. 

MQ 7: What are the trends in the conditions of the 
depressional wetlands and Carolina bay ecosystems?  

Baseline conditions will be measured for the 
first two years of the plan. 
Trends in the status of key characteristics and 
acreage in the maintain condition classes is 
collected and compiled every 5 years.  Reported 
at the 6-year monitoring reporting period. 

MQ 8: To what extent is landscape structural diversity 
meeting desired conditions for structural diversity? 

(I-1) Compiled biannually 
(I-2) Every five years is collected in relation to 
NRV. 

MQ 8a. What is the status and condition of old growth 
communities across the landscape? 

Trends in Old Growth Conditions is collected 
every 5 years.  Reported at the 6-year 
monitoring reporting period. 

MQ 9: What are the trends in the conditions of pocosin and 
narrow non-riverine ecosystems? 

Baseline conditions will be measured for the 
first two years of the plan. 
The status of growing and dormant season fire is 
compiled biannually;  
Trends in growing and dormant season burning 
and acreage in the maintain condition class is 
collected every 5 years.  Reported at the 6-year 
monitoring reporting period. 

MQ 10: What are the trends in the conditions of upland Baseline conditions will be measured for the 
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Monitoring Questions Comments 
hardwood, mesic slopes, and maritime ecosystems first two years of the plan. 

Acreage in the maintain condition class is 
collected and compiled every 5 years.  Reported 
at the 6-year monitoring reporting period. 

MQ 11: What are the trends in the conditions of forested 
wetland ecosystems? 

Baseline conditions will be measured for the 
first two years of the plan. 
Acreage in the maintain condition class is 
collected and compiled every 5 years.  Reported 
at the 6-year monitoring reporting period. 

MQ 12: What is the status of focal species in the following 
ecosystems 
1) For ecosystem function in longleaf pine and wet pine 
savanna: RCW, Bachman Sparrow, Pitcher plants, and 
Longleaf pine 
 
2) For ecosystem function in depressional wetlands and 
Carolina bay: Carolina gopher Frog 
 
3) For ecosystem function in aquatic habitat: American Eel 

Report every 2 years 

MQ 13: To what extent are habitat conditions provided that 
support stable populations of at-risk plant species? 

Monitor federally listed plant species and habitat 
on average every 2 years; Species of 
conservation concern and associated habitat 
every 5 years.  Report status of at-risk plant 
species and associated ecological conditions 
every 6 years. 

MQ 14: To what extent are habitat conditions provided that 
support stable populations of at-risk amphibian species? 

Report every 2 years 

MQ 15: To what extent are habitat conditions provided to 
continue supporting a recovered population of RCWs? 

20% of population is monitored during year-
round monitoring activities: Random 20% 
survey "without replacement".  ID cavity trees, 
their activity, group status (number of active 
cavity trees: potential breeding group) 

MQ 16: What are the habitat conditions and trends for 
supporting native migratory and non-migratory bird species?  

Surveys are done annually with population 
trends reported every two years.  

MQ 17: What are the trends in Non-Native Invasive Species 
(NNIS) infestations and are they threatening native 
ecosystems and at-risk species? 

Every 3 years and reported at the 4-year 
monitoring reporting period.   

MQ 18: Are habitat conditions provided for populations of 
at-risk pollinator insect species? 

Habitat status of at-risk pollinator species and 
relationship to ecological/habitat conditions 
monitored at minimum every 5 years and 
reported at the 6-year monitoring reporting 
period.   

MQ 19: To what extent is suitable habitat provided to 
maintain a viable population of at-risk mammals including 
bats? 

Annual surveys are conducted with habitat 
conditions and population trends reported every 
two years.  

MQ 20: What are the changes in conditions of Recreation For the first two years of the plan addressing the 
following questions: a. What is the amount of 
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Monitoring Questions Comments 
Opportunity Spectrum (ROS) settings in the Wambaw Zone? each ROS class in the Wambaw Zone?  What 

percent of the forestwide objectives are these 
amounts?  b. Describe inconsistencies by ROS 
class.  What is the baseline for inconsistencies?   
For every two-year period after establishing the 
baseline, address the following questions:                    
b. What and where are the inconsistencies by 
ROS class? 
c. What is the difference in amounts from the 
last two-year increment and in long term trends?  
d. What percent of the objectives for the two-
year period have been achieved? 

MQ 21: What are the changes in conditions of the scenic 
integrity levels in the Wambaw Zone?  Is the rate of 
restoration affecting the scenic integrity levels in the 
Wambaw Zone? 

For the first two years of the plan, address the 
following:  
a. Map existing scenic integrity (the degree of 
intactness and wholeness of the landscape 
character) for the Wambaw Zone.  
b. Compare ESI and the plan’s SIO to determine 
the acres where the most deviations occur.  
 
For every two-year period after establishing the 
baseline, address the following: 
a. Compare existing ESI and SIO to determine 
the acres where the deviations occur.  

MQ 22: What are the trends in the conditions for sustainable 
recreation opportunities?  

Data collection yearly and report every 4 year to 
show trend 

MQ 23: What are the trends in customer satisfaction?  Are 
we responding to changes in visitors’ needs and use? 

Reported every 6 years 

MQ 24a: How has climate variability changed and how is it 
projected to change across the region? 
MQ 24b: How is climate variability change influencing the 
ecological, social, and economic conditions and contributions 
provided by plan areas in the region? 

Reported every 6 years 
MQ will be addressed and evaluated through the 
Region 8 Broader-Scale Monitoring Strategy, 
which the Forest will incorporate into the Forest 
Monitoring Evaluation Report 

MQ 25: How is sea level rise influencing the ecosystems and 
related management in the margin of change? 

Reported every 6 years 
MQ will be addressed and evaluated through the 
Region 8 Broader-Scale Monitoring Strategy, 
which the Forest will incorporate into the Forest 
Monitoring Evaluation Report 

MQ 26: What effect to national forests in the region have on 
changing climate? 

Reported every 6 years 
MQ will be addressed and evaluated through the 
Region 8 Broader-Scale Monitoring Strategy, 
which the Forest will incorporate into the Forest 
Monitoring Evaluation Report 
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Monitoring Questions Comments 
MQ 27a: What changes are occurring in the social, cultural, 
and economic conditions in the areas influenced by 
management units in the region? 
MQ 27b: Are communities gaining benefits from the Forest 
and adding to the Forest's cultural uniqueness? 

Reported every 4 years 
MQ will be addressed and evaluated through the 
Region 8 Broader-Scale Monitoring Strategy, 
which the Forest will incorporate into the Forest 
Monitoring Evaluation Report 

MQ 28: Are the fire regime condition class (FRCC) 
maintenance and restoration, vegetative conditions within or 
near historical range, resulting in reduced risks of wildfire to 
developments, private property, and Forest Service 
infrastructure in interface and intermix areas?  

Report every 2 years 

MQ 29: What are the trends in the condition of cultural 
resources and heritage assets?  Are disturbances declining? 

Once every 5 years for Priority Heritage Assets 
and reported at the 6-year monitoring reporting 
period.  As needed for Heritage Assets.    

MQ 30: What assistance has been provided to counties for 
developing and implementing mitigation and protection in 
county-wide community wildfire protection plan (CWPP) for 
Berkeley County and one county-wide CWPP for Charleston 
County 

Report every 2 years 

MQ 31: For recreation sites and trail planning is the Forest 
initiating a collaborative, partner-backed recreation planning 
process with outcomes that include connections from the East 
Coast Greenway to the Palmetto Trail and Tuxbury Trail 
Systems? 

Report at the 4-year monitoring reporting 
period. 

MQ 32: Are habitat conditions provided for a harvestable 
level of game species? 

Annual surveys are conducted.  Report every 
two years. 

MQ 33: In mixed pine/hardwood or loblolly pine forests, 
what is the young-age forest component in Management Area 
2? 

Report every 2 years 

MQ 34: What is the trend in the density of pine stands 
resulting from ecosystem restoration, hazardous fuel 
reduction, and timber management? 

Report every 2 years 

MQ 35: To what extent have fishing ponds been enhanced to 
provide for the desired game fish populations and 
recreational fishing opportunities? 

(I-1) Water quality – annual 
(I-2) Population monitoring – annual 
(I-3) Acres of habitat improved – every two 
years 
Report every 2 years 

MQ 36: Is wilderness character being preserved in designated 
wilderness areas? 

Collect annually and report every 2 years 

MQ 37: Are Wild and Scenic River ORVs and free flowing 
rivers being maintained? 

Every three years and reported at the 4-year 
monitoring reporting period  

MQ 38: To what extent Is the National Forest Transportation 
System moving toward a sustainable and properly sized 
system; that provides public and administrative access for 
visitor enjoyment and forest management; and minimizes 
adverse resource effects? 

Every 5 years reassess the road conditions and 
report at the 6-year monitoring reporting period. 
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Monitoring Questions Comments 
MQ 39: What are the trends in air quality and acidic 
deposition on the National Forest?  Are conditions 
improving? 

Collect annually and report every 2 years. 

MQ 40: How does the Francis Marion National Forest fit in 
the broader landscape, including measures of landscape 
connectivity and success towards shared restoration 
objectives? 

(I-1) Every 6 years   
(I-2) Every 4 years 

MQ 41: Are BMP's for water quality being planned and 
implemented properly? 

Collect annually and report every 2 years 

MQ 42: What is the extent of detrimental soil disturbance 
from ground disturbing activities and is this less than 15 
percent limit? 

Collect annually and report every 2 years 

Specialists Reports 
This section describes the details of how monitoring data were collected, reported, and 
evaluated for the PMP to support the recommendation options.  A summary of data results is 
compiled for each monitoring item and more detail information is contained in Appendix D.  
The organization of this section follows the organization of the monitoring program contained 
within the LMP.  The following sections present the most current information (data and 
evaluations) for all monitoring questions contained within the Francis Marion Forest Plan.  
Fort- two MQs were updated during the current evaluation period October 1, 2016 to 
September 31, 2018 and are summarized below.  Baseline data was established for MQs 6, 7, 
9, 10 and 11.  See Table 4 for list of all monitoring questions.  Appendix B lists the 
monitoring questions and its respective monitoring indicator, method of collection, frequency 
and reporting interval. 

Each monitoring question includes 1) a summary of the monitoring question and its 
indicator(s); 2) an evaluation of the monitoring results; and 3) adaptive management 
considerations. 
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The Status of Select Watershed Conditions 
MQ 1: What are the trends in condition classes of the three priority watersheds 
(Guerin Creek, Turkey Creek, and the headwaters of Wambaw Creek)?  Have 
action plans been developed and initiated to improve the condition classes? 

Information 
This monitoring question is responsive to Desired Conditions: DC-WAT-1, DC-WAT-2, and 
DC-WAT-4 and Objectives: OBJ-WAT-1 and OBJ-WAT-2. 

OBJ-WAT-1. Priority Watershed Restoration 
Restore or improve watershed conditions by developing and implementing a watershed 
restoration action plan for each priority watershed identified in this Plan within 10 years of 
plan approval. 

OBJ-WAT-2. Restore Hydrologic Function 
Within 10 years of plan approval, improve soil and water conditions on 400 acres of wetlands 
and aquatic habitat on approximately 50 miles of streams.  Improvements to aquatic habitats 
will include at least 5 aquatic organism passage projects. 

Monitoring Indicators: 
(I-1) Percent of the aquatic ecosystem functioning properly (FP), functioning at-risk (FR), or 
function impaired (FI) using the following key characteristics based on the Watershed 
Condition Reference Guide:  Riparian/Wetland Vegetation, Roads and Trails (See MQ 38), 
Soils (See MQ 42), Fire Regime (See MQ 28), Forest Cover, Terrestrial Invasive Species (see 
MQ 17), Forest Health (see MQ 24 and MQ 39), Water Quality (see MQ 4), Water Quantity 
(see MQ 4), Aquatic Habitat (see MQ 3), and Aquatic Biota (see MQ 5). 

Year Updated Previously:  
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:  
Every 5 years reassess watershed conditions and review if the action plans have been 
initiated.  Reported at the 6-year monitoring reporting period. 

New Science or other information 

Results 
The condition class of these watersheds is assumed to be stable.  The plan recommended a 
reassessment of watershed conditions every 5 years.  No action plans have been developed for 
any of these watersheds. 

Monitoring Discussion and Findings 
Do monitoring results demonstrate intended progress toward Plan targets?  No; no action plans 
have been started. 
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Based on monitoring results are changes needed to forest plan direction, management activities, 
or the monitoring program?  If so, what changes is warranted?  No; the monitoring plan called 
for looking at this component at the 5-year interval. 

Adaptive Management Considerations 
Alert: In the reassessment of the watershed condition, the trend in condition is not improving. 
Response: Determine what key characteristics are not improving and develop a strategy for 
resolution.  
Alert: No action plan has been developed or initiated. 
Response: Decide when action plan will be completed. 
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MQ 2: What are the trends in the condition classes of watersheds outside of 
priority watersheds? 

Information 
This monitoring question is responsive to Desired Conditions: DC-WAT-1 and DC-WAT-2 and 
Objective: OBJ-WAT-2. 

OBJ-WAT-2. Restore Hydrologic Function 
Within 10 years of plan approval, improve soil and water conditions on 400 acres of wetlands 
and aquatic habitat on approximately 50 miles of streams.  Improvements to aquatic habitats 
will include at least 5 aquatic organism passage projects. 

Monitoring Indicators: 
(I-1) Percent of the aquatic ecosystem functioning properly (FP), functioning at-risk (FR), or 
function impaired (FI) using the following key characteristics based on the Watershed 
Condition Reference Guide:  Riparian/Wetland Vegetation, Roads and Trails (See MQ 38), 
Soils (See MQ 42), Fire Regime (See MQ 28), Forest Cover, Terrestrial Invasive Species (see 
MQ 17), Forest Health (see MQ 24 and MQ 39), Water Quality (see MQ 4), Water Quantity 
(see MQ 4), Aquatic Habitat (see MQ 3), and Aquatic Biota (see MQ 5). 

Year Updated Previously:  
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:  
Every 5 years reassess watershed conditions and review if the action plans have been initiated.  
Reported at the 6-year monitoring reporting period. 

New Science or other information 

Results 
The Forest Plan called for reassessment of the watershed condition at the 5-year post forest plan 
cycle, so no new assessment has been completed.  The watersheds outside of priority watersheds 
are assumed to be stable.  No action plans have been developed for these watersheds. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  Unknown; reassess at 
5 years. 

Based on monitoring results are changes needed to forest plan direction, management activities, 
or the monitoring program?  If so, what changes is warranted?  No; the monitoring plan called 
for looking at this component at the 5-year interval. 

Adaptive Management Considerations 
Alert: In the reassessment of the watershed condition, the trend in condition is declining. 
Response:  Determine what key characteristics are declining and develop a strategy for 
resolution.  
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MQ 3: How much instream large wood and potential large woody debris 
recruitment (especially hardwood) are distributed throughout the riparian 
management zones? 

Information 
This monitoring question is responsive to Desired Conditions: DC-WAT-2 and DC–ECO-10 and 
Objective: OBJ-WAT-2. 

OBJ-WAT-2. Restore Hydrologic Function 
Within 10 years of plan approval, improve soil and water conditions on 400 acres of wetlands 
and aquatic habitat on approximately 50 miles of streams.  Improvements to aquatic habitats 
will include at least 5 aquatic organism passage projects. 

Monitoring Indicator: 
Large Woody Debris, Habitat diversity (riffle run, riffle glide) through BVET Habitat surveys. 

Year Updated Previously:  
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:  
Every 2 years 

New Science or other information 

Results 
In 2017 and 2018 the Forest Fish Biologist completed wood counts in three streams in the 
Wadboo Creek watershed in anticipation of the Cane Gully Creek EA proposal.  These streams 
were Bullhead Run, Cane Gully Branch, and Cane Pond Branch.  Cane Gully Branch was 
divided into two section which included below and above the greentree reservoir.  The table 
below show the wood counts in each section. 

Bullhead Run and Cane Pond Branch showed a low amount of large wood within the stream 
compared to desired conditions in the Forest Plan.  Cane Gully Branch showed a large amount of 
large wood.  No evidence was observed of direct effects on large wood from prescribe burning 
within these 4 stream segments.  Other effects from management on large wood within the 
stream channel were also not observed during the surveys.  Within the Cane Gully Creek 
environmental assessment (EA) the district is proposing to add large wood to the stream systems 
in sections that are low to add complexity to the stream channel. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  Yes, along with 
moving toward developing NEPA to add large wood to the stream channel. 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  None. 

Adaptive Management Considerations 
Alert: If past survey data decline in large woody debris (LWD) per mile volume by 20%  
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Response: There was no decline shown in large wood within this area because there was no 
baseline for this area.  This area still shows a lack of large wood compared to the desired 
conditions of large wood within the Forest Plan and compared to regional studies. 

Table 3-1. Wood Counts in the Cane Gully Creek EA area for surveys conducted in 2017 and 2018. 
Stream Section Miles 

Surveyed 
Total Large 
Wood - 
Surveyed 

Total Wood 
per Mile 

Size Class 4 
– Surveyed 
(greater 
than 16 feet 
long and 
greater than 
22 inches in 
diameter) 

Total 
Wood in 
Size 
Class 4 
per Mile 

Bullhead 
Run 

Start at 
FS 
Boundary 

0.9  160 188 2 2 

Cane 
Gully 
Branch 

Start at 
FS 
Boundary 

0.8 177 234 13 17 

Cane 
Gully 
Branch 

Start at 
33.21326; 
-79.8905 

1.7 436 256 17 10 

Cane 
Pond 
Branch 

Start at 
Hwy 97 
crossing 

0.9 109 128 5 6 
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MQ 4: What are the physical and chemical characteristics of rivers and streams 
(water quality)?  

Information 
This monitoring question is responsive to DC-WAT-2, DC–ECO-10, and OBJ-WAT-2. 

OBJ-WAT-2. Restore Hydrologic Function 
Within 10 years of plan approval, improve soil and water conditions on 400 acres of wetlands 
and aquatic habitat on approximately 50 miles of streams.  Improvements to aquatic habitats 
will include at least 5 aquatic organism passage projects. 

Monitoring Indicators: 
(I-1) Parameters for water quality include:  

Temperature, Dissolved Oxygen mg/L, pH, Turbidity - NTU, 5 Day BOD Streams mg/L, 
Alkalinity mg/L, Ammonia as N mg/L, Ammonia, Manual Distillation, as N mg/L, Total 
Kjeldahl Nitrogen in Water as N mg/L, Nitrate/Nitrite as N mg/L, Total Phosphorus as P in 
Water mg/L, Total Suspended Solids mg/L, Cadmium in Water mg/L, Chromium in Water 
mg/L, Copper in Water mg/L, Lead in Water mg/L, Nickel in Water mg/L, Zinc in Water 
mg/L, Mercury in Water mg/L, E. coli Bacteria by Quanti-Tray #/100 mL;  

Increases in salinity within surface waters located within the Margin of Charge 

(I-2) Stream gauge water flows.  Do monitoring results demonstrate intended progress toward 
Plan targets?  

Year Updated Previously:  
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:  
(I-1) 2 years; (I-2) 2 years 

New Science or other information 

Results 
In 2017 the Forest completed 13.5 miles of stream habitat improvement work.  None of this work 
included aquatic organism passage activities.  In 2018 the Forest completed 16.7 miles of stream 
habitat improvement work.  Again, none of this work included aquatic organism passage 
activities. 

SC Department of Environmental Quality and U.S Geological Survey conducted water quality 
monitoring at 9 locations on the Forest or just downstream of the Forest between October 1st of 
2016 and September 30th of 2018.  Each site was sampled on multiple dates during that time 
period.  A total of 104 sample location/times were possible during this time period.  Below is a 
table that shows the results of 31 parameters.   
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Table 4-1.  Water Quality Monitoring on or near the Francis Marion National Forest in 2017 and 2018. 
parameter units Median 

value 
Number of 
sample 
location/times 

limits Number of 
location/times 
exceeding limits 

Temperature deg C 20.0 69 >32.2 0 

pH None 6.9 65 
<6 and 
>8.5 2 

Alkalinity mg/l 42 69 >200 0 
Hardness mg/l 595 18 >60 5 
Total Suspended 
Solids mg/l 6.1 12 >60 0 
Turbidity NTU 7.5 65 >50 0 
Dissolved 
Oxygen mg/l 6.6 69 <4 8 
Biochemical 
Oxygen Demand mg/l 2.1 3 >2.6 0 
Magnesium mg/l 119.0 18 >5 5 
Sulfate mg/l 0.74 3 >250 0 
Selenium ug/l 0.1 3 >5.0 0 
Phosphorus mg/l 0.03 54 >0.09 1 
Potassium mg/l 0.37 3 >10 0 
Mercury mg/l 0.006 2 >0.91 0 
Fluoride mg/l 0.03 3 >4 0 
Chloride mg/l 8.5 3 >250 0 
Calcium mg/l 41.1 18 >14 8 
Inorganic 
Nitrogen mg/l 0.08 27 >11 0 
Arsenic ug/l 0.2 3 >0.01 3 
Ammonia and 
Ammonium 

mg/l 
NH4 0.01 3 >1.0 0 

Ammonia mg/l 0.08 30 >0.6 0 
Cadmium mg/l 3.5 1 >0.10 1 
Copper mg/l 0.02 1 >2.9 0 
Lead mg/l 0.002 1 >0.54 0 
Manganese mg/l 0.05 15 >50 0 
Nitrogen mg/l 0.78 26 >1.29 1 
Kjeldahl 
nitrogen mg/l 0.5 67 >1.03 4 
Zinc mg/l 3 2 >37 0 
Iron mg/l 0.6 17 >1.0 3 
Enterocousus #/100ml 141 39 >104 12 
Escherichia coli #/100ml 202.2 57 >349 9 
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Below are figures for stream gauge water flows. 

Figure 4-1. Gauge height on the Santee River at Jamestown, SC. 

 



 Biennial Monitoring Evaluation Report 

Figure 4-2. Gauge height on the Santee River at McClellanville, SC.

 

Figure 4-3.  Salinity on the Santee River at McClellanville, SC. 
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Figure 4-4.  Gauge height on Turkey Creek near Huger, SC.

 
Figure 4-5.  Discharge on Turkey Creek near Huger, SC.
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Monitoring Discussion and Finding 
Do monitoring results demonstrate intended progress toward Plan targets?  There appears to 
be no red flags from the monitoring data.   

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No. 

Adaptive Management Considerations 
There were no rapid changes in water quality/quantity that would warrant adaptive management 
consideration. 

(I-1) Alert: If Parameters exceed water quality standards  
Response: Then work with state and private citizens to identify and mitigate the cause if 
possible.  Most effects are from off forest. 

(I-2) Alert: If Stream gauge - two consecutive years of decreasing flow then notify DEHC or 
other state and/or federal agency's that draw water or responsible for water quality. 
Response: Then notify DEHC or other state and/or federal agency's that draw water or 
responsible for water quality. 
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MQ 5: How much habitat has been maintained, enhanced, and restored; How are 
aquatic species responding to management activities? 

Information 
This monitoring question is responsive to DC-WAT-2, DC–ECO-8, DC–ECO-10, DC-SCC-10, 
and OBJ-WAT-2. 

OBJ-WAT-2. Restore Hydrologic Function 
Within 10 years of plan approval, improve soil and water conditions on 400 acres of wetlands 
and aquatic habitat on approximately 50 miles of streams.  Improvements to aquatic habitats 
will include at least 5 aquatic organism passage projects. 

Monitoring Indicators: 
(I-1) Miles of stream habitat maintained, improved, and/or restored and  
(I-2) Fish, crayfish, and mollusk species presence and abundance;   

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:    
(I-1) 2 years; (I-2) 2 years 

New Science or other information 

Results 
1. In 2017, 13.5 miles of stream was maintained on the Forest.  In 2018, another 13.5 miles 

of stream was maintained on the Forest.  In both years this 13.5 miles of stream was 
accomplished through the trash completed that is done each year in conjunction with 
Palmetto Pride.  As part of this project Forest Service employees and volunteers work 
together to pick up trash in the waterways and within the watershed to control the amount 
of contaminants getting in the water.   

A NEPA decision was completed in 2018 to allow for replacement of 558 culverts that 
were identified as being in poor conditions and blocking stream flow and wetland 
connectivity on the Forest.  This same NEPA decision also covered 24 road/stream 
crossings that had been identified in surveys completed in 2014/2015 as being barriers to 
aquatic organism passage.  The completion of this NEPA will allow the Forest to move 
forward with replacement of these aquatic organism passage projects in the near future. 

2. Fish surveys were completed in 2017 and 2018 on the Forest.  Each year there were 12 
sites that were sampled but none of the sites were the same sites each year.  Fish 
abundance was categorized as follows: 
 (VA) Very Abundant: > 30 collected at survey station 
 (A) Abundant: 16-30 collected at survey station 
 (C) Common: 6-15 collected at survey station 
 (U) Uncommon: 3-5 collected at survey station 
 (R) Rare: 1-2 collected at survey station  
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Table 5-1. Fish sampling 2017. 
Common 

Name 
Unnamed 

Trib to 
Echaw 
Creek 

Echaw 
Creek 

Unnamed 
Trib to 
Echaw 
Creek 

Unnamed 
Trib to 

Wambaw 
Creek 

Wambaw 
Creek 

Unnamed 
Trib to 

Mechaw 
Creek 

Mechaw 
Creek 

Unnamed 
Trib to 

Mill 
Branch 

Mud Sunfish R R R R R - C - 
Yellow 
Bullhead 

U U - - R - R - 

Brown 
Bullhead 

- - - - R - - - 

Flat Bullhead R R - - - - R - 
Bowfin - - - - U - R - 
American Eel R - - - A - R - 
Pirate Perch - - R C A - C - 
Flier - R R U - - C U 
Swampfish - - - - U - R - 
Freshwater 
Goby 

- - - - - - - - 

Fat Sleeper - - - - - - - - 
Banded 
Pygmy 
Sunfish 

- - - - U - C - 

Bluespotted 
Sunfish 

- - - - C - C R 

Banded 
Sunfish 

- - - - R - U - 

Creek 
Chubsucker 

- - R U C - C - 

Lake 
Chubsucker 

- - - - U - R - 

Redfin 
Pickerel 

C U C U A - R - 

Eastern 
Mosquitofish 

A A A C VA A VA C 

Longnose Gar - - - - U - R - 
Redbreast 
Sunfish 

- - - U A - - - 

Pumpkinseed - - - C - - - - 
Warmouth - - - - C - C - 
Bluegill - - - U R - - - 
Dollar 
Sunfish 

U U C C C - C - 

Redear 
Sunfish 

-  - C R - - - 

Spotted 
Sunfish 

-  - - A - C - 



 

40 
 

Common 
Name 

Unnamed 
Trib to 
Echaw 
Creek 

Echaw 
Creek 

Unnamed 
Trib to 
Echaw 
Creek 

Unnamed 
Trib to 

Wambaw 
Creek 

Wambaw 
Creek 

Unnamed 
Trib to 

Mechaw 
Creek 

Mechaw 
Creek 

Unnamed 
Trib to 

Mill 
Branch 

Largemouth 
Bass 

R R R R - - R - 

Golden 
Shiner 

- U - C U - R - 

Coastal 
Shiner 

- - - - A - - - 

Tadpole 
Madtom 

- - - - C - - - 

Margined 
Madtom 

- - - - C - - - 

Hogchoker - - - - R - - - 
Eastern 
Mudminnow 

- R R R R - - R 

Total Species 8 10 9 14 27 1 21 4 
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Table 5-1 continued. Fish sampling 2017. 
Common Name Unnamed 

Trib to Mill 
Branch 

Unnamed 
Trib to Mill 
Branch 

Unnamed 
Trib to Mill 
Branch 

Unnamed 
Trib to 
Jeremy Creek 

Total 
Locations 

Mud Sunfish - C - - 7/12 (58%) 
Yellow Bullhead - U R - 6/12 (50%) 
Brown Bullhead - R - - 2/12 (17%) 
Flat Bullhead - - R - 4/12 (33%) 
Bowfin - - R - 3/12 (25%) 
American Eel - R C R 6/12 (50%) 
Pirate Perch - C C - 6/12 (50%) 
Flier C C C - 8/12 (67%) 
Swampfish - - R - 3/12 (25%) 
Freshwater Goby - - - C 1/12 (8%) 
Fat Sleeper - - - U 1/12 (8%) 
Banded Pygmy 
Sunfish 

- - - - 2/12 (17%) 

Bluespotted 
Sunfish 

R C C - 6/12 (50%) 

Banded Sunfish - - - - 2/12 (17%) 
Creek Chubsucker - C - U 6/12 (50%) 
Lake Chubsucker - - - - 2/12 (17%) 
Redfin Pickerel R C C - 9/12 (75%) 
Eastern 
Mosquitofish 

A A VA C 12/12 (100%) 

Longnose Gar - - - - 2/12 (17%) 
Redbreast Sunfish - - - - 2/12 (17%) 
Pumpkinseed - - - - 1/12 (8%) 
Warmouth - - C - 3/12 (25%) 
Bluegill - - - U 3/12 (25%) 
Dollar Sunfish - C C - 8/12 (67%) 
Redear Sunfish - U U - 4/12 (33%) 
Spotted Sunfish - - C - 3/12 (25%) 
Largemouth Bass - - - - 5/12 (42%) 
Golden Shiner - C U - 6/12 (50%) 
Coastal Shiner - - - - 1/12 (8%) 
Tadpole Madtom - - - - 1/12 (8%) 
Margined Madtom - - - - 1/12 (8%) 
Hogchoker - - - - 1/12 (8%) 
Eastern 
Mudminnow 

R - - - 6/12 (50%) 

Total Species 5 13 15 6 - 
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Table 5-2. Fish sampling 2018. 
Common 

Name 
Unnamed 

Trib to 
Quinby 
Creek 

Unnamed 
Trib to 
Quinby 
Creek 

Unnamed 
Trib to 
Quinby 
Creek 

Quinby 
Creek 

Cropnel 
Dam 
Creek 

Unnamed 
Trib to 

Cropnel 
Dam 
Creek 

Wetland 
to 

Halfway 
Creek 

Mud Sunfish - - - - - U - 
Yellow 
Bullhead 

- - - R - - - 

Bowfin - - - - R - - 
American Eel - - - R - - - 
Pirate Perch - - - C R - R 
Flier - - - C - C - 
Everglades 
Pygmy 
Sunfish 

- - - - A U R 

Bluespotted 
Sunfish 

R - - C A C U 

Blackbanded 
Sunfish 

- - - - - A - 

Banded 
Sunfish 

- - - R R U - 

Creek 
Chubsucker 

- - - R - R - 

Redfin 
Pickerel 

- - - U R R - 

Eastern 
Mosquitofish 

VA VA - A VA VA VA 

Redbreast 
Sunfish 

- - - R - - - 

Pumpkinseed - - - R - - - 
Warmouth - - - U - - - 
Bluegill - - - - - - - 
Spotted 
Sunfish 

- - - U - - - 

Golden Shiner - - - R - - - 
Eastern 
Mudminnow 

- - - R U R - 

Total Species 2 1 0 15 8 10 4 
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Table 5-2 continued. Fish sampling 2018. 
Common Name Wetland to 

Bark 
Island 
Slough 

Wetland to 
Bark 

Island 
Slough 

Unnamed 
Trib to 

Beaman 
Branch 

Unnamed 
Trib to 
Collins 
Creek 

Collins 
Creek 

Total 
Locations 

Mud Sunfish - - - - - 1/12 (8%) 
Yellow Bullhead - - - - - 1/12 (8%) 
Bowfin - - - - - 1/12 (8%) 
American Eel - - - - - 1/12 (8%) 
Pirate Perch - - R - - 4/12 (33%) 
Flier - - - C R 4/12 (33%) 
Everglades 
Pygmy Sunfish 

- - - - - 3/12 (25%) 

Bluespotted 
Sunfish 

A A - A - 8/12 (67%) 

Blackbanded 
Sunfish 

- - - - - 1/12 (8%) 

Banded Sunfish - - - - - 3/12 (25%) 
Creek 
Chubsucker 

- - - U - 3/12 (25%) 

Redfin Pickerel R - - R U 6/12 (50%) 
Eastern 
Mosquitofish 

VA R - A VA 10/12 
(83%) 

Redbreast Sunfish - - - - - 1/12 (8%) 
Pumpkinseed - - - - - 1/12 (8%) 
Warmouth - - - - - 1/12 (8%) 
Bluegill - - - R - 1/12 (8%) 
Spotted Sunfish - - - - - 1/12 (8%) 
Golden Shiner - - - R - 1/12 (8%) 
Eastern 
Mudminnow 

- - - U R 5/12 (42%) 

Total Species 3 2 1 8 4 - 
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In all the fish communities and abundances of species are what would be expected in these 
stream systems.  One note was the blackbanded sunfish that was found at one site in the 2018 
sampling.  This fish is rare in South Carolina and was considered for listing as a species of 
conservation concern as part of the planning process but was dropped because of validity of 
historical records of this species on the Forest.  The contractors that did this sampling did not 
take a voucher of these samples and did not get a photo voucher for this species during sampling.  
When the contactor determined that they hadn’t taken a voucher, they attempted to go back to try 
to collect another specimen to get a photo voucher but even after spending time at this site and 
adjacent areas they were unable to collect this species again.  This species really lends itself well 
to doing eDNA sampling to determine presence/absence.  The Forest is currently working with 
SC DNR to potentially look at doing sampling for this species in the future on the Forest with 
eDNA techniques. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  Yes. 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No. 

Adaptive Management Considerations 
Alert: If aquatic species decline rapidly over one survey period.  
Response: There was no rapid decline in aquatic species that would warrant adaptive 
management consideration.  
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The Status of Select Ecological Conditions including Key 
Characteristics of Terrestrial and Aquatic Ecosystems 
MQ 6: What are the trends in the conditions of the upland longleaf pine and wet 
pine savanna ecosystems? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
SCC-5, DC-SCC-7, DC-T&E-1, DC-T&E-2, DC-T&E-3, and DC-MA2-1 and Objectives: OBJ-
ECO-2 and OBJ-ECO-3.  

OBJ-ECO-2. Frequent Prescribed Fire for Ecosystem Maintenance or Restoration 
Prescribed Fire-Base level: Apply prescribed fire on at least 30,000 acres per year to maintain or 
restore fire-adapted ecosystems including longleaf pine woodlands, savannas and flatwoods, 
Carolina bays and depression ponds, and narrow river floodplains and swamps.  Include at least 
4,500 acres of those 30,000 acres (or approximately 15%) as growing season burns (April 1 –
September 30) annually. 

OBJ-ECO-3. Upland Longleaf and Wet Pine Savanna and Flatwoods Ecosystems 
Longleaf Pine Base Levels: Maintain an existing 42,500 acres of longleaf pine by using the 
ecological processes of landscape-level, frequent, low-intensity prescribed fire, or by using other 
vegetation management practices to reach desired densities. 

Loblolly Pine Base Levels: Maintain ecologically functioning loblolly pine woodlands on 49,000 
acres by using the ecological processes of landscape-level, frequent, low-intensity prescribed 
fire, or by using other vegetation management practices to reach desired densities. 

Monitoring Indicators: 
I-1) Acreage and % of the total ecosystem extent in the Maintain Condition Class (i.e. meets 
desired conditions) using the following key characteristics as further described in Appendix E 
of the Final Environmental Impact Statement (FEIS): 

Composition and Structure:  
• Canopy is open, dominated by woodland, savanna, or grassland conditions  
• Herbaceous native ground cover (>65 percent cover) 
* Landscape structural departure compared to reference condition (NRV) 
* Characteristic Native forest type greater than 50% of the ecosystem 
Ecological processes:  
• Prescribed fire every one to three years, with growing season burn every third year. 
Threat 
Invasive Species Presence or Absence 

Year Updated Previously:   
This reporting cycle is establishing an updated baseline under the new forest plan.  Baseline 
conditions will be measured for the first two years of the plan. 

Frequency:    
Trends in the status of key characteristics and acreage in the maintain condition class is 
collected and compiled every 5 years.  Reported at the 6-year monitoring reporting period. 
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New Science or other information 
The forest conducted rapid reconnaissance longleaf condition assessments at 18m plots at 359 
points throughout the Francis Marion National Forest in 2017 and 2018 (Rapid Assessment 
Metrics for Longleaf Pine Ecosystems on the Francis Marion National Forest, edited by 
Nordman, Carl, Milo Pyne, and Rickie White, 2017).   

This field data informed an updated baseline model of longleaf ecosystem condition (upland 
longleaf and wet pine savanna and flatwoods combined).  Several changes were implemented in 
the revising the longleaf condition class model to provide better consistency between field data 
and condition attributes available in forest geographic information systems.  See description 
below taken from Longleaf Condition Class Model Documents_2019_08_21, and map below for 
model results.   

Canopy Metrics 
The FS Veg stand data was examined (where available) for potential variables to include in the 
Condition Class Model.  The variables selected to include in the model (Basal area of softwoods 
and basal area of longleaf pines with DBH>11”) both improved the performance of the model 
and correlated highly with data collected through the Rapid Assessment points. 

Midstory Metrics 
Little data is available across the Forest on the midstory components.  Once the new LIDAR data 
becomes available, a potential midstory LIDAR metric can be explored to capture this 
component of the Rapid Assessment protocol. 

Ground Cover Metrics 
The most directly modelled ground cover metric is for non-native invasive species (NNIS).  This 
is a direct observation of presence/absence and if present, an estimate of percent cover in the 
Rapid Assessment protocol.  Small diameter longleaf variables from FS Veg stand data were 
examined as a potential proxy for both longleaf regeneration and target midstory pines. 

Comparing fire variables to the Rapid Assessment ground cover variables was challenging due to 
the relatively short record of reliable, spatial fire data and the small range of fires observed in 
any given stand.  The small range of values (generally not more than 0 to 4 fires) makes it 
difficult to run meaningful correlations; however significant differences can be observed between 
areas with different numbers of burns and growing season burns.  The Native Herbaceous 
Ground Cover increases significantly (p<0.10) after 3 burns (including both growing and 
dormant season burns).  Native Warm Season Grass cover increased significantly after 2 burns 
total burns (p<0.001), especially after 1 growing season burn (p=0.03).  Shrub cover changes 
with more frequent fire.  Following 1-2 fires, tall shrubs decrease (p<0.05) while short shrubs 
increase (p<0.10) which likely suggests tall shrubs becoming short shrubs and reducing the 
shading of ground cover and native warm season grasses.  Because of fires effects on Native 
Herbaceous Ground Cover, Native Warm Season Grasses, and the interaction between short and 
tall shrubs, the number of burns and growing season burns do serve as reasonably proxies to 
capture the ecological condition of ground cover metrics for which no other data source exists 
that would be consistent across the Forest.  

Thresholds in the Model 
The original model used rankings to class the condition on the landscape.  This followed the 
process adopted by Rapid Assessment protocol.  The new version of the model recommends and 
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implements a continuous rating where possible to track changes and provide a way to track more 
gradual progress over time.  

Categorical Metrics 
Four model variables are categorical and therefore it was not possible to provide a continuous 
ranking mechanism: Forest Type, Number of Burns, Number of Growing Season Burns, and 
NNIS presence/absence.  The original version of the model used only Forest Type 21 (Longleaf) 
and Forest Type 31 (Loblolly) with all other types rated poorly.  This version modified the 
ratings for Forest Type slightly (see table below): 

 
Forest Type Score 

21 – Longleaf 4 
29 – Longleaf/Loblolly Mix 3 

31 – Loblolly 2 
All others 1 

Number of Burns and Number of Growing Season Burns were also categorical and were scored 
slightly differently (see table below).  Any number of Growing Season Burns was rated as a 4, 
while Total Number of Burns had to be 3 or greater to be rated as a 4.  Burn data was from the 
last 10 years.  

Total Number of Burns Number of Growing Season Burns Score 
≥3 ≥1 4 
2  3 
1  2 
0 0 1 

Due to limitations of the data, NNIS were only rated based on presence or absence within a 
stand.  If NNIS were present, the stand scored a 1, and if absent, the stand scored a 4.  

Continuous Metrics 
The remaining three variables in the model (basal area of softwoods, longleaf pine with 
DBH>11”, percent canopy cover) are continuous variables, and the variables received a score 
based on piecewise linear functions.  The thresholds for basal area of softwoods were adopted 
from the values used in the Rapid Assessment protocol that determined excellent (40-70 feet2 
BA) and poor (<10 feet2 or >105 feet2 BA) conditions for the Canopy Opening Southern Yellow 
Pine Basal Area Metric. 
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The thresholds for the longleaf with DBH>11” were adopted from the values used in the Rapid 
Assessment protocol that determined excellent (>20 feet2 BA) and poor (0 feet2 BA) conditions 
for the Mature Stand Structure metric.  

 
The thresholds for the percent canopy cover were adopted from the original model which were 
adapted from the Rapid Assessment Protocol.  In the original model, 60% canopy cover or less 
was considered good and rated a 4 while greater than 60% canopy cover was considered poor 
and rated a 1.  In this version of the model, 60% canopy cover was still considered good and 
rated as a 4, however percent canopy cover was ramped to where 100% was considered poor and 
scored 1.  
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Scores were averaged together for all variables for each stand to determine the stand score which 
was used to determine the condition for the stand.  

Results 
The updated GIS model resulted in the following acreage in the maintain condition class where 
maintain = composite scores 4>=3; improve = composite scores 3>=2; restore=composite scores 
2>=1. 

Table 6-1.  Longleaf Condition Acres (Maintain, Improve, Restore) derived from Forest GIS Modeling 
combined with Rapid Reconnaissance Field Points (x=357) 

Condition Class MA 1 Only Forestwide 

Maintain 29,957 30,468 

Improve 45,678 59,951 

Restore 10,372 24,528 

Total 86,007 114,957 

Composition and Structure 
Of 357 points in sampled longleaf stands, 227 plots (63.6%) had >= 35% native herbaceous 
groundcover (maintain condition class).  The graph below shows the range of ground-cover 
condition.  Everything above the yellow line is likely to support sustainable ecological conditions 
for at-risk species associated with upland longleaf and wet pine savanna and flatwoods 
ecosystems on the forest, including but not limited to Red-cockaded Woodpecker and American 
chaffseed. 
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Figure 6-1.  Native Groundcover Conditions (Condition Class Sampling, n=357), Longleaf Ecosystems, 
Francis Marion National Forest 

 

 

 

 

 

 

 

 

 

 

 

Of 357 points sampling vegetation in longleaf pine ecosystems, no non-native invasive plants 
were found in any of the plots.  All sites sampled were ranked excellent achieving desired forest 
plan conditions in the maintain condition class.  

Figure 6-2.  Invasive Plant Species Presence in Rapid Reconnaissance Plots, Longleaf Pine Ecosystems 
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Canopy Composition in Rapid Reconnaissance Plots, Longleaf Pine Ecosystems 
This information is the proportion of sampled rapid reconnaissance plots dominated by longleaf 
pine, loblolly pine, and mixed longleaf pine/loblolly pine.   
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Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?  
This information is provided as an updated baseline of ecosystem acres associated with longleaf 
pine in the maintain condition class.    

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 
None at this time. 

Adaptive Management Considerations 
Alert: Amount in the maintain condition class is less than the prior reporting period. 
Response: Determine the reason for the reduction (e.g. targeted burn levels, thinnings, midstory 
control, climate change, etc.) and develop an action plan to address issues and identify solutions. 
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MQ 7: What are the trends in the conditions of the depressional wetlands and 
Carolina bay ecosystems?  

Information 
This monitoring question is responsive to Desired Conditions: DC_ECO-4, DC-SCC-6, DC-
T&E-1, DC-T&E-4, DC-T&E-5, and DC-MA2-2 and Objectives: OBJ-ECO-2 and OBJ-ECO-4. 

OBJ-ECO-2. Frequent Prescribed Fire for Ecosystem Maintenance or Restoration 
Prescribed Fire-Base level: Apply prescribed fire on at least 30,000 acres per year to maintain or 
restore fire-adapted ecosystems including longleaf pine woodlands, savannas and flatwoods, 
Carolina bays and depression ponds, and narrow river floodplains and swamps.  Include at least 
4,500 acres of those 30,000 acres (or approximately 15%) as growing season burns (April 1 –
September 30) annually. 

OBJ-ECO-4. Pond Cypress Savannas and Carolina Bays 
Maintain, improve, or restore Pond cypress savannas within Carolina bays and depressional 
wetlands on 6,400 acres within Management Area 1 within 10 years of plan approval. 

Monitoring Indicators: 
(I-1) Acreage and % of the total ecosystem extent in the Maintain Condition Class (i.e. meets 
desired conditions) using the following key characteristics as further described in Appendix E 
of the Final Environmental Impact Statement (FEIS).    

Composition and Structure:  
• Herbaceous native ground cover (>65 percent cover) 
• Characteristic Native forest type greater than 50% of the ecosystem. 

Ecological processes:  
• Prescribed fire every one to three years, with growing season burn every third 
year 

Year Updated Previously: 
This reporting cycle is establishing a baseline under the new forest plan.  Baseline conditions 
will be measured for the first two years of the plan. 

Frequency: 
Trends in the status of key characteristics and acreage in the maintain condition classes is 
collected and compiled every 5 years.  Reported at the 6-year monitoring reporting period. 

New Science or other information 
The Francis Marion National Forest partnered with Natureserve to conduct rapid assessment 
metrics on the Francis Marion National Forest in 2018.  (See: Pyne, Milo, Carl Nordman, Rickie 
White, and Michael Lee.  2018.  Field Testing of Rapid Assessment Metrics for Depressional 
Pond Ecosystems on the Francis Marion National Forest, South Carolina, U.S.A.  Natureserve 
with support from the U.S. Forest Service, Francis Marion National Forest).  This project 
incorporated a combination of vegetation, soils, hydrology, and landscape metrics to determine 
ecosystem condition using methods that have been tested and implemented for assessing 
ecological integrity on assessing wetlands in the northern United States (Faber-Langendoen, D. 
et. al., 2016).  Methods were tested on 35 sets of data points from 10 sites or compartments, 
comprised primarily of habitat for threatened, endangered, and habitat for species of 
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conservation concern (SCC), including frosted flatwoods salamander, Canby’s dropwort, 
pondberry, Gopher frog, Boykin’s lobelia, and harper’s beakrush.   

Results 
Of 35 sites sampled, 30 were in the “maintain” condition class.   

Ponds or associated ecotones sampled were dominated by pond cypress, open meadow, pond 
pine, blackgum, loblolly pine, and longleaf pine.   

Percent native herbaceous cover ranged from 2 to 85% and averaged 52%. 

No non-native invasive plants were found. 

Feral hog damage or other modifications to hydroperiod were noted as slight in 13 (38%) of 34 
sites sampled, and moderate in 6 (18%) of sites sampled.  No modifications were observed in 15 
(44%) of sites sampled. 

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?  
This information represents findings from monitoring a subset of pond cypress-dominated 
Carolina bays and depressional wetlands on the Forest.  A variety of vegetation types are present, 
depending on the size, depth, and frequency of fire (Forest Plan, p.28). 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 
None at this time. 

Adaptive Management Considerations 
Alert: Amount in the maintain condition class is less than the prior reporting period. 
Response: Determine the reason for the reduction and assess the reasons why targeted burn 
levels, are not being met, and develop an action plan to address issues and identify solutions.  
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MQ 8: To what extent is landscape structural diversity meeting desired conditions 
for structural diversity? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
ECO-4, DC-ECO-5, DC-ECO-6, DC-ECO-7, DC-ECO-8, and DC-ECO-9. 

Monitoring Indicators: 
(I-1) Percent of each ecosystem in successional stages, including canopy conditions and old 
growth conditions.  

Sections on Landscape Structure and Connectivity 
1. The structural departure of ecosystems (using age class data and canopy opening 

determined through ground-sampling, field sampling, or LiDAR). 
2. Trends in ecosystem structural departure – considering both age classes and % in 

woodland, savanna, and grassland, are collected and reported. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency:    
(I-1) Compiled biannually 
(I-2) Every five years is collected in relation to Natural Range of Variability (NRV) and reported 
every 6 years. 

New Science or other information 
 
Results 
Recommend compile in 2022 and report in 2023. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Adaptive Management Considerations 
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MQ 8a: What is the status and condition of old growth communities across the 
landscape? 

Information 
This monitoring question is responsive to Desired Condition: DC-ECO-1 and Objective: OBJ-
ECO-1. 

OBJ-ECO-1. Old Growth Conditions 

Over the next 10 years, identify a network of small (between 1 and 99 acres) and medium 
(between 100 and 2,499 acres) of areas providing future old growth conditions during project or 
activity planning. 

Monitoring Indicators: 
(I-1) Trends in the abundance, distribution, and condition of old growth communities. 
(I-2) Acres of existing old growth identified during project-level planning. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Trends in Old Growth Conditions is collected every 5 years.  Reported at the 6-year 
monitoring reporting period. 

New Science or other information 

Results 
Recommend compile in 2022 and report in 2023. 

Monitoring Discussion and Findings  
N/A 

Adaptive Management Considerations 
Alert: Amount of Old Growth Conditions declines from previous reporting period. 
Response: Determine the reason for the reduction and assess the reasons why Old Growth 
conditions are declining and develop an action plan to address issues and identify solutions. 
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MQ 9: What are the trends in the conditions of pocosin and narrow non-riverine 
ecosystems? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-5, DC-SCC-3, and DC-
MA2-2 and Objectives: OBJ-ECO-2 and OBJ-ECO-5. 
 
OBJ-ECO-2. Frequent Prescribed Fire for Ecosystem Maintenance or Restoration 
Prescribed Fire-Base level: Apply prescribed fire on at least 30,000 acres per year to maintain or 
restore fire-adapted ecosystems including longleaf pine woodlands, savannas and flatwoods, 
Carolina bays and depression ponds, and narrow river floodplains and swamps.  Include at least 
4,500 acres of those 30,000 acres (or approximately 15%) as growing season burns (April 1 –
September 30) annually. 

OBJ-ECO-5. Pocosins 
Maintain or restore Pocosins on appropriate sites on at least 7,200 acres within 10 years of plan 
approval. 

Monitoring Indicators: 
(I-1) Acreage and % of the total ecosystem extent in the Maintain Condition Class (i.e. meets 
desired conditions) using the following key characteristics as further described in Appendix E 
of the FEIS:  

Composition and Structure:  
• Characteristic Native forest type greater than 50% of the ecosystem. 

Ecological processes:  
• Prescribed fire at 2-10 year fire return intervals, including a growing season burn every 

third burn. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Baseline conditions will be measured for the first two years of the plan.  The status of 
growing and dormant season fire is compiled biannually.  Trends in growing and dormant 
season burning and acreage in the maintain condition class is collected every 5 years.  
Reported at the 6-year monitoring reporting period. 

Results 
Recommend compile in 2022 and report in 2023. 

Monitoring Discussion and Findings  
N/A 
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MQ 10: What are the trends in the conditions of upland hardwood, mesic slopes, 
and maritime ecosystems? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-6, DC-ECO-9, and DC-
SCC-4 and Objectives: OBJ-ECO-6. 

OBJ-ECO-6. Oak, Mesic Hardwood, and Maritime Forests 

Maintain or restore oak and mesic hardwood forests on 5,800 acres and maritime forests on 
approximately 1,190 acres within 10 years of plan approval. 

Monitoring Indicators: 
(I-1) Acreage and % of the total ecosystem extent in the Maintain Condition Class (i.e. meets 
desired conditions) using the following key characteristics as further described in Appendix E 
of the Final Environmental Impact Statement:  

Composition and Structure:  
o Characteristic Native forest type greater than 50% of the ecosystem (i.e. % 

Ecosystem acres dominated by desirable hardwood forest types.) 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan.  Baseline conditions 
will be measured for the first two years of the plan. 

Frequency: 
Acreage in the maintain condition class is collected and compiled every 5 years.  Reported at 
the 6-year monitoring reporting period. 

New Science or other information 
 

Results 
Recommend compile in 2022 and report in 2023.   

Monitoring Discussion and Findings  
N/A 

Adaptive Management Considerations 
Alert: Amount in the maintain condition class is less than the prior reporting period,  
Response: Determine the reason for the reduction and develop an action plan to address issues 
and identify solutions.  
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MQ 11: What are the trends in the conditions of forested wetland ecosystems? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-7, DC-ECO-8, DC-
SCC-3, DC-SCC-10, and DC-MA2-3. 

Monitoring Indicators: 
(I-1) Acreage and % of the total ecosystem extent in the Maintain Condition Class (i.e. meets 
desired conditions) using the following key characteristics as further described in Appendix E 
of the FEIS:  

Composition and Structure:  

Characteristic Native forest type greater than 50% of the ecosystem (i.e. Acres dominated by 
desirable hardwood forest types.)  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan.  Baseline conditions 
will be measured for the first two years of the plan. 

Frequency: 
Acreage in the maintain condition class is collected and compiled every 5 years.  Reported at 
the 6-year monitoring reporting period. 

New Science or other information 

Results 
Recommend compile in 2022 and report in 2023. 

Monitoring Discussion and Findings  
N/A 

Alert: Amount in the maintain condition class is less than the prior reporting period,  
Response: Determine the reason for the reduction and develop an action plan to address issues 
and identify solutions. 
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The Status of Focal Species to assess the Ecological 
Conditions under 36 CFR 219 
MQ 12: What is the status of focal species in the following ecosystems: 

1. For ecosystem function in longleaf pine and wet pine savanna: Red-cockaded 
Woodpecker, Bachman Sparrow, Pitcher Plants, and Longleaf Pine. 

2. For ecosystem function in depressional wetlands and Carolina bay: Carolina Gopher 
Frog. 

3. For ecosystem function in aquatic habitat: American Eel.  

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
ECO-4, DC-ECO-10, DC-T&E-2, DC-SCC-3, DC-SCC-5, DC-SCC-7, and DC-SCC-10. 

Monitoring Indicators: 
(I-1) Red-cockaded Woodpecker (RCW) - Active cluster, potential breeding pairs; Bachman 
Sparrow - Presence/Absence; Pitcher plants - Presence/Absence; Longleaf pine - Canopy 
dominance/ presence of advanced regeneration. 
(I-2) Carolina Gopher Frog - Presence/absence, 
(I-3) American Eel - Presence/Absence. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 2 years 

New Science or other information/References 
1. Trends and frequencies in relationship to ecosystems are determined by conducting 

annual point-count surveys.  Larry Wood (contracted by the Agency for RCW work) has 
monitored RCWs for many years including the past 2 years on the Francis Marion 
National Forest.   

Of 357 points sampling vegetation in 2017 and 2018 across an 18m radius plot   
representatively placed within longleaf ecosystems, longleaf regeneration was identified 
and ranked as follows: 

 Excellent = 4.0 Good = 3.0 Fair = 2.0 Poor = 1.0 
Longleaf Pine 
Regeneration 
(stand) 

Across stand, 
patches of 
longleaf 
regeneration are 
5-15% of stand 

Across stand, 
patches of longleaf 
regeneration are 
≥1-5% or ≥15% of 
stand 

Across stand, patches of 
longleaf regeneration are 
<1% of stand, or cone 
producing longleaf are 
present 

Longleaf pine 
regeneration is 
apparently absent, and 
no cone producing 
longleaf pine are 
present across stand 

2. Amphibian and Reptile Conservancy (ARC) in an Agreement with the FS has been 
monitoring Carolina Gopher Frogs (i.e., ponds, larvae, and call surveys) for many years 
including the past 2 years on the Francis Marion National Forest. 
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Results 
A small subset of species whose status permits inference to the integrity larger ecological system 
to which it belongs and provides meaningful information regarding the effectiveness of the plan 
in maintaining or restoring the ecological conditions to maintain the diversity of plant and animal 
communities in the plan area.  Focal species would be commonly selected on the basis of their 
functional role in ecosystems. (36 CFR 219.19). 

1. The two avian focal species are: Red-cockaded Woodpecker and Bachman sparrow.  As 
such, their trends and frequencies in relationship to different ecosystems are determined 
using point-count data, which are collected annually on the Forest.  Furthermore, to fulfill 
US Fish and Wildlife monitoring requirements a contractor is hired to better examination 
the RCW population. 

Table 12-1.  Focal Species and Ecosystem on the Francis Marion National Forest 
Focal Species Ecosystem 

Red-cockaded 
Woodpecker Longleaf pine forest and wet pine savanna 
Bachman Sparrow Longleaf pine forest and wet pine savanna 
Carolina Gopher Frog Depressional wetlands and Carolina bay 

 
There has been a dramatic increase in the Francis Marion RCW population since 
Hurricane Hugo.  Due to the aggressive management of habitat (e.g., timber treatments, 
Rx burning, and insert installation) RCWs surpassed the 350 Active Cluster recovery 
number and are continuing to grow.  From 1992-2004 RCW populations on the Forest 
have increased 1.1% per year (US Forest Service 2007).  According to our annual 
monitoring RCWs are steadily growing in number and the population is so robust we can 
continue to be involved in the RCW translocation program.  To date there is an estimated 
RCW population of approximately 480 Active Clusters.  Since there is a steady increase, 
for the past few years, the Francis Marion National Forest has annually contributed 30 
individual RCWs to the translocation program.  

From 1992-2004 Bachman Sparrow populations on the Francis Marion and Sumter 
National Forest have decreased 6.3% per year (US Forest Service 2007).  No other 
monitoring information is available for this species.  It is not clear if the reported 
decrease fairly represents the Francis Marion National Forest. 
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Table 12.2.  Longleaf Regeneration (Condition Class Sampling, n=357), Longleaf Ecosystems, 
Francis Marion National Forest 

 

 
1. The Carolina Gopher Frog is targeted and monitored annually by ARC.  Thorough 

surveys are conducted of the historical breeding ponds and strategic locations are 
monitored through a frog call survey.  ARC had documented a productive breeding 
season in 2017 and are confident the population has slightly increased due to that event. 

2. In surveys completed on the Forest in 2002 and 2010 they noted 17% (5/29) and 16% 
(9/55) respectively of the sample locations had American eel.  In samples collected in 
2017 they noted 50% (6/12) of sample location had American eel.  In samples conducted 
on the Forest in 2018 they noted 8% (1/12) of sample locations had American eel.   

Monitoring Discussion and Findings 
1. Increases to the RCW population in the Coastal Plain physiographic areas and on the 

Francis Marion National Forest are likely correlated with long-term changes to habitat 
suitability and availability range-wide as well as on national forest land. 

RCWs inhabit longleaf pine forest and wet pine savannas and are used to help indicate 
the effectiveness of management providing open park-like, thinned pine forest which are 
maintained with frequent prescribed burns.  Dense understory and midstory habitat 
conditions usually occur in the absence of active forest management and these areas are 
less likely to provide habitat for RCWs.  The prescribed burning treatments are 
continuing, but the thinning treatments have slowed and if this continues it would 
negatively impact the grow of this population.  

Declines in Bachman sparrow population in the Coastal Plain physiographic areas and on 
the Francis Marion National Forest are likely correlated with long-term changes to habitat 
suitability and availability range-wide as well as on national forest land. 
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Bachman sparrows inhabit longleaf pine forest and wet pine savannas and are used to 
help indicate the effectiveness of management providing open park-like, thinned pine 
forest which are maintained with frequent prescribed burns.  Dense understory and 
midstory habitat conditions usually occur in the absence of active forest management and 
these areas are less likely to provide habitat for Bachman sparrows.  Targeted annual 
monitoring for this specific species does not occur, even though annual song-bird point-
count surveys are conducted.  The prescribed burning treatments are continuing, but the 
thinning treatments have slowed thus allowing optimal habitat to be lost to encroachment.  
If this were to continue the population of this species would decline because of habitat 
degradation. 

2. Increases to the Carolina gopher frog population in the Coastal Plain physiographic areas 
and on the Francis Marion National Forest are likely correlated with long-term changes to 
habitat suitability and availability range-wide as well as on national forest land. 

Carolina gopher frogs inhabit longleaf pine forest, depressional wetlands, and Carolina 
bays and are used to help indicate the effectiveness of management providing open park-
like, thinned pine forest with scattered ephemeral or shallow ponds which are maintained 
with frequent prescribed burns.  Dense understory and midstory habitat conditions 
usually occur in the absence of active forest management and these areas are less likely to 
provide habitat for this species.  The prescribed burning treatments are continuing, but the 
thinning treatments have slowed.  If this were to continue the population of this species 
would decline because of habitat degradation.  

In addition, for this species to have a successful and productive breeding event there must 
be a series of rain events during the late winter and early spring months.  This 
precipitation is needed to full the ephemeral or shallow fishish pools where their eggs 
will be laid, and the tadpoles will later develop.  ARC has documented a successful 
breeding event in 2017 so we know there is a sufficient number of adults out there for 
breeding, but some years have been hampered by the later of rain.  If a timely rain event 
occurs the gopher frog population could significantly increase because of the adults in 
waiting.  

The Forest is working in cooperation with SC DNR, ARC, and US FWS in an elaborate 
head starting program which takes a limited number of eggs from natural locations and 
relocates them to a controlled area to ensure development of individuals.  Once these 
individuals reach maturity they are relocated to natural and suitable Gopher Frog habitat.  
This activity may offset the lack of production during the poorer breeding seasons.  

3. This does not mean that there has been a reduction in American eel though because the 
same sites were not sampled each year, and this could have just been due to the sampling 
locations being more conducive to eels.  The relative abundance of American eel at each 
sample location was within levels expected for American eel within these systems for all 
the years. 

Do monitoring results demonstrate intended progress toward Plan targets?  Yes. 
Based on monitoring results are changes needed to forest plan direction, management activities, 
or the monitoring program?  If so, what change is warranted?  Recommend delete pitcher plants 
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as a focal species.  Recommend forest management respond to Longleaf Pine as a focal species 
in the future.    

No changes are needed to forest plan direction, the required management activities or the 
monitoring program, but thinning treatments need to increase in number or habitat cannot be 
restored and currently suitable habitat will be lost to degradation.  

Prescribed burning treatments are continuing, but the thinning treatments have slowed and if this 
continues it would negatively impact the growth of the above populations.  Increase the timber 
and thinning program to help prescribed burning with fulfilling maintenance requirements. 
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The status of a select set of ecological conditions required 
under 36 CFR 219.9 to contribute to the recovery of 
federally listed threatened or endangered species, conserve 
proposed and candidate species, and maintain a viable 
population of species of conservation concern. 
MQ 13: To what extent are habitat conditions provided that support stable 
populations of at-risk plant species? 

Information 
This monitoring question is responsive to Desired Conditions: DC-SCC-12, DC-T&E-3, DC-
T&E-4, DC-T&E-5, DC-RIZ-Coastal-S3, DC-RIZ-Wando-S2, DC-RIZ- Wambaw-S9, and DC-
RIZ-Santee-S3 and Objectives: OBJ-T&E-3 and OBJ-SCC-3. 

OBJ-T&E-3. Threatened and Endangered Plant Species 
Provide ecological conditions to support maintain and restore 9 stable to increasing populations 
for the federally endangered American chaffseed; 5 stable to increasing populations for the 
federally endangered pondberry; and 3 stable to increasing populations for the federally 
endangered Canby’s dropwort within 10 years of plan approval. 

OBJ-SCC-3. At-risk Species  
Maintain and restore ecological conditions for species of conservation concern as rare plant 
communities on 4600 acres identified across the RIZs and at-risk species associates. 

Monitoring Indicators: 
(I-1) Population status and trends of at-risk plant species (i.e. American chaffseed, pondberry, 
and Canby’s dropwort) and relationship to habitat/ecological conditions as further described 
in Appendix D of the forest plan. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Monitor federally listed plant species and habitat on average every 2 years; Species of 
conservation concern and associated habitat every 5 years.  Report status of at-risk plant 
species and associated ecological conditions every 6 years. 

New Science or other information/References 
The federally endangered American chaffseed, Canby’s dropwort, and pondberry, and several 
species of conservation concern (plants) were last monitored through contract in 2015 and 2016.  

Habitat for the federally listed plants was monitored by Forest Service and Fish and Wildlife 
personnel in both 2017 and 2018.  The Biological Opinion for the Francis Marion National 
Forest Land Management Plan (2016) includes as a conservation measure to monitor populations 
after prescribed fire to determine the best fire return interval for pondberry on the forest (p.98). 
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Results 

Table 13-1.   Canby’s Dropwort Population Monitoring Trends, Francis Marion National Forest (number of 
plants) 
 

Location 1999 2006 2012 2014 2015 2016 
C169/Tibwin 

Bay 
10 1 0 0 0 0 

C133/Echaw Rd. 
Bay 

    22 planted (Cosby 
seed source); 
7 surviving 

 

C128/St.8 
Echaw New 

    13 planted (Cosby 
seed source); 
10 surviving 

 

Table 13-2.   Canby’s Dropwort Habitat Prescribed Fire Rx Trends (2007-2018) 
 

 

 

 

 

Table 13-3.   American Chaffseed Population Monitoring Trends, Francis Marion National Forest 
Population 2008 2010  2012 2013 2014 2016 2018 

C.115 - Hwy. 41  04 0 0 0 0 0  
C.192 - Ballfield  04 0 0 0 0 0 19 

(reintroduced) 
C.107 - French Quarter 
Creek Rd 

44 2 3 4 4 4 interior, 7 
planted near 

road  

 

C.196 – Harleston Dam 
(reintroduced) 

     25 (of 77 
planted in 

2015) 

 

C.204 - Lethcoe Rd  334 25 22 19 28 22  
C.196/205 – Halfway Creek 
Rd. All 

145 102 163 166 181 920  

C.80/C.87 Witherbee Rd. 
All 

298 276 366 300 238 223  

TOTAL 499 405 554 489 451 1202  
  

EO Code Location Fire Rx Frequency Growing Season 

SC-8165 C169/Tibwin Bay 2011, 2016, 2018 None 

SC-9556 C133/Echaw Rd. Bay 2008,2010,2013,2015 2015 

SC- C128/St.8 
Echaw New 

2008, 2010, 2015,2018 None 
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Table 13-4.   American Chaffseed Prescribed Fire Rx Trends (2007-2017) 
Population All Rx Fire Growing Season Fire 

C.115 - Hwy. 41  2008,2010,2016,2018 3 

C.192 - Ballfield  2009,2014,2016,2018 1 

C.107 - French Quarter Creek Rd 2009,2011,2016,2019 2 

C.196 – Harleston Dam 
(reintroduced) 

2010,2014,2015,2017 3 

C.204 - Lethcoe Rd  2010,2013,2018 3 

C.196/205 – Halfway Creek Rd. All C.196-2008,2010,2013,2016 
C.205E-2011,2014,2016,2017 

C205W-2016,2018 

4 

2 

0 

C.80/C.87 Witherbee Rd. All C78,79-2009,2011,2013,2015,2018 
(C78 only) 

C.80-2009,2010,2016 

C87-2011,2013,2017 

C88-2011,2013,2017 

3,2 

1 

1 

1 

0 
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Table 13-5.  Pondberry Population Trends (2004-2016) 
Location 2004 2008 2010 2015/2016 
HONEY 
HILL 
LIMESINKS 
C135/C147 

1197 small stems,  1000+ stems, primarily small in 
size no reproduction 

1,114 stems 
 
 

1,046 stems 
No reproduction 
 
 

FRENCH 
QUARTER 
CREEK 
ROAD 
(introduced) 

NM 51 stems, no reproduction; 20% 
small, 66% medium,  
14% large  

NM 44 stems, 32 small, 12 
medium 

HWY41/ 
HOOVER RD 
POND 
COMPLEX 
 
 

1092 stems; 89% small, 
9.4% medium, 1.3% 
large; no reproduction 
 
Hwy.41 SE = 131 stems 
incl. 89% small, 11% 
medium; no 
reproduction. 
 
Hwy.41 Southwest = 27 
stems, incl 11% small, 
59% medium, and 30% 
large; no reproduction 
 
 
Pepper Gully = 
Est.48,564 stems incl. 
1% small, 93% medium, 
5% large, no 
reproduction 
 
 

201-1000 stems throughout pond; 
no reproduction;  
 
Hwy.41 Southwest - 536 stems 
est., 71% small, 22% medium, 8% 
large; mechanical chipping in 
adjacent pond in 2007 
 
1000+, mostly medium; little 
reproduction noted by Joyce 
Klaus 
 
Hwy.41 Southwest - 536 stems 
est., 71% small, 22% medium, 8% 
large; mechanical chipping in 
adjacent pond in 2007 
 
1000+, mostly medium; little 
reproduction noted by Joyce 
Klaus 

200-1000 stems 
scattered 
throughout pond, 
no reproduction,  
 
Hoover Road 
SE – 1040+ 
stems 
 
Hwy.41 SE – 
200-1000 stems, 
mostly medium-
large throughout 
pond 
 
1000+ stems;  
St. #5 - 1000+, 
mostly medium; 
repro.; Stand #4 - 
100’s, mostly 
medium; no 
repro.  

20,460 stems 
 
 
 

CONIFER 
RD/ 
HALFWAY 
CREEK RD 
POND 
COMPLEX 
 

NW Corner 
2009 stems 

NW Corner 
201-1000 stems, no reproduction;  

NW Corner 
201-1000 stems, 
mostly medium, 
no repro.; 2009 - 
1000 stems; 5 
sites, incl. 1 
robust colony 
and 3 very small 

9,819 stems 
 
 
 
 

ECHAW BAY 
AT 
BATTERY 
WARREN 
C. 134 
 

6 small stems 10 small stems, no reproduction 43 plants 
including 26 
males, 15 
females, and 2 
unknown planted 
on April 2, 2013 
working under 
direction of 
Danny Gustafson 
to enhance 
genetic diversity 
and improve 
probability of 
fruit production 

350 stems counted on 
7/13/2015; large open pond 
under cypress 
Colony #1 - 300 stems  
Colony #2 - 50 stems 
Comments state threatened by 
too frequent fire and hogs 

WHIDDON 
BAY 
C.62, St.15 
Whiddon Bay 

Est. 8154 stems, 6045 
small, 1876 medium, 
233 large 

1000+, no reproduction, primarily 
medium in size 

NM;  Adjacent 
stand recently 
burned 

38 stems counted on 
3/25/2017, including 4 stems 
over 50cm; flags burned 
during count; Comments = 
too frequent fire 

    31,517 Stems 
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Table 13-6.  Pondberry Prescribed Fire Rx Trends (2007-2017) 
Location All Rx Fire Growing Season Fire 

HONEY HILL 
LIMESINKS 
C135/C147 

Various (2 burn units) Various (2 burn units) 

FRENCH QUARTER 
CREEK ROAD 
(introduced) 

2009, 2011, 2018 2 

HWY41/ HOOVER RD 
POND COMPLEX 
 
 

Various (4 burn units) Various (4 burn units) 

CONIFER RD/ 
HALFWAY CREEK RD 
POND COMPLEX 
 

Various (2 burn units) Various (2 burn units) 

ECHAW BAY AT 
BATTERY WARREN 
C. 134 

2011, 2013, 2017 0 

WHIDDON BAY 
C.62, St.15, Whiddon Bay 

2010, 2013, 2017 1 

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?    
Growing season burning is needed to reduce woody competition in existing and experimental 
population sites for Canby’s dropwort and bracken fern in Lethcoe, French Quarter Creek, and 
Witherbee Road populations for American chaffseed.   

The pondberry population at Whiddon Bay as a shallow cypress pond.  Prescribed burning 
during the growing season, when combined with drought, greatly reduced the size of that 
population in 2015.   

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?    
The large size of pondberry populations at Conifer Road/Halfway Creek Road and Hwy. 
41/Hoover Road suggest that these populations are stable.  Focus biennial population monitoring 
needed on small natural populations where declines have been observed.  Refrain from early 
growing season burning of pondberry population at Whiddon Bay. 

Adaptive Management Considerations 
Alert: Desired habitat conditions are not being met at locations for at-risk plant species.  
Populations for at-risk plant species are not sustainable. 
Response: Document the extent to which habitat threats are responsible for species declines.  
Develop projects and partnerships to address management, inventory, and monitoring needs.  
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MQ 14: To what extent are habitat conditions provided that support stable 
populations of at-risk amphibian species? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-3, DC-ECO-4, DC-
ECO-10, DC-T&E-1, DC-SCC-1, DC-SCC-5, DC-SCC-6, DC-SCC-7, and DC-RIZ-Wando-S1 
and Objectives: OBJ-T&E-1, OBJ-SCC-1, and OBJ-SCC-3. 

OBJ-T&E-1. Frosted Flatwoods Salamander 
Restore 1 to 2 additional breeding sites for frosted flatwoods salamander breeding wetlands 
along the Talbot Terrace within 10 years of plan approval.  Maintain the 6 known breeding 
wetlands. 

OBJ-SCC-1. Carolina Gopher Frog 
Restore 1 to 2 additional breeding wetlands for Carolina Gopher Frog in Management Area 1 
within 10 years of plan approval and maintain the 9 known breeding wetlands.  Management 
activities connect breeding wetlands in the Wando Resource Integration Zone. 

OBJ-SCC-3. At-risk Species 
Maintain or restore ecological conditions needed to provide stable to increasing populations 
for at-risk species on at least 25,000 acres per year.  Prioritize habitat restoration for declining 
species (listed in order of priority): 1). Federally listed T&E species; 2).  Species of 
Conservation Concern with fewer than 5 known forest occurrences; 3) At-risk Species of high 
public and external interest. 

Monitoring Indicators: 
(I-1) Frosted Flatwoods Salamander –quality of designated critical habitat. 
(I-2) Carolina Gopher Frog – presence and absence of species within the known breeding 
habitat.  Quality of known breeding habitat. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 2 years 

New Science or other information/References 
1. Amphibian and Reptile Conservancy (ARC with John Palis) in an Agreement with the FS 

has been monitoring and surveying for Frosted Flatwoods Salamanders (i.e., 
habitat/ponds and larvae surveys) for many years including the past 2 years.  Thorough 
surveys are conducted of all 6 known historical breeding ponds.   

2. Amphibian and Reptile Conservancy (ARC) in an Agreement with the FS has been 
monitoring Carolina Gopher Frogs (i.e., ponds and larvae surveys and call surveys) for 
many years including the past 2 years.  Thorough surveys are conducted of all 9 known 
historical breeding ponds.   

Results 
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1. Decreases to the flatwood salamander population on the Francis Marion National Forest 
are likely correlated with long-term changes to habitat suitability and availability range-
wide as well as on national forest land. 
Flatwood salamanders inhabit longleaf pine forest, depressional wetlands, and Carolina 
bays with scattered ephemeral or shallow ponds which are maintained with frequent 
prescribed burns. Dense understory and midstory habitat conditions usually occur in the 
absence of active forest management and these areas are less likely to provide habitat for 
this species.  The district is aware of the historical breeding ponds and coordinate 
treatments (e.g., prescribed burning and timber treatments) to restore and maintain those 
critical habitats.  The primary treatment used to restore and maintain this species’ 
breeding ponds is the use of prescribed burning treatments.   
In FY20 there are plans to convert an old borrow pit into a breeding pond, but no funding 
has been set aside for this or any other pond construction.  

2. Increases to the Carolina gopher frog population in the Coastal Plain physiographic areas 
and on the Francis Marion National Forest are likely correlated with long-term changes to 
habitat suitability and availability range-wide as well as on national forest land. 
Carolina gopher frogs inhabit longleaf pine forest, depressional wetlands, and Carolina 
bays and are used to help indicate the effectiveness of management providing open park-
like, thinned pine forest with scattered ephemeral or shallow ponds which are maintained 
with frequent prescribed burns.  Dense understory and midstory habitat conditions 
usually occur in the absence of active forest management and these areas are less likely to 
provide habitat for this species.  The district is aware of the historical breeding ponds and 
orchestrate treatments (e.g., prescribed burning and timber treatments) to restore and 
maintain those critical habitats.  The primary treatment used to restore and maintain this 
species’ breeding ponds is the use of prescribed burning treatments.   
In FY20 there are plans to convert an old borrow pit into a breeding pond, but no funding 
has been set aside for this or any other pond construction.  

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Yes, but most of the work is accomplished with prescribed burning alone and this is a very 
difficult means for restoring ponds.  This treatment can restore a pond if the depression is still 
present, but if there is no depression to retain water then no pond will form.  Prescribed burning 
is very successful at maintaining a pond by keeping vegetation out, but in many cases soil 
disturbing treatments are needed initially to restore the ponds form and later prescribed burning 
can follow.  No funding has been set aside for future breeding pond restoration work.  
Furthermore, no funding has been set aside for future monitoring. 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?   
If the district is to fulfill the additional breeding ponds for flatwoods salamanders (1 to 2 within 
10 years) and gopher frogs (1 to 2 within 10 years) funding needs to be set aside for these 
projects.  If funding is not assigned to future monitoring of these species or their critical habitat 
and no funding is set aside for any additional restoration work then this question should be 
removed from this process. 
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If funding is not assigned to future monitoring of these species or their critical habitat and no 
funding is set aside for any additional restoration work then this question should be removed 
from this process. 

Prescribed burning is very successful at maintaining a pond by keeping vegetation out, but in 
many cases soil disturbing treatments are needed initially to restore the ponds form and later 
prescribed burning can follow.  No funding has been set aside for future breeding pond 
restoration work.  Furthermore, no funding has been set aside for future monitoring. 
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MQ 15: To what extent are habitat conditions provided to continue supporting a 
recovered population of Red-cockaded Woodpeckers (RCW)? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
T&E-2, DC-SCC-7, and DC-MA2-1 and Objectives: OBJ-T&E-2. 

OBJ-T&E-2. Red-Cockaded Woodpecker 
Provide open longleaf woodlands for a Red-cockaded Woodpecker population of at least 450 
active clusters and 350 potential breeding groups with 10 years of plan approval.  Support an 
average Red-cockaded Woodpecker group size greater than 3 birds per group and reproductive 
success averages greater than 2 fledglings per successful nest with 10 years of plan approval. 

Monitoring Indicators: 
(I-1) Population trends   

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
20% of population is monitored during year round monitoring activities: Random 20% survey 
"without replacement". ID cavity trees, their activity, group status (number of active cavity 
trees: potential breeding group) 

New Science or other information/References 
Larry Wood (contracted by the FS for RCW work) has monitored RCWs for many years 
including the past 2 years.  The contractor fulfills the monitoring of the 20% of the population 
and other monitoring requirements.  Also, trends and frequencies in relationship to ecosystems 
are determined by conducting annual point-count surveys.   

Trends and frequencies in relationship to different ecosystems are determined using point-count 
data, which are collected annually on the Forest.  A contractor is hired to fulfill the US Fish and 
Wildlife monitoring requirements and to better examination the RCW population. 

Results 
There has been a dramatic increase in the Francis Marion RCW population since Hurricane 
Hugo.  Due to the aggressive management of habitat (e.g., timber treatments, Rx burning, and 
insert installation) RCWs surpassed the 350 Active Cluster recovery number and are continuing 
to grow.  From 1992-2004 RCW populations on the Forest have increased 1.1% per year (US 
Forest Service 2007).  According to our annual monitoring RCWs are steadily growing in 
number and the population is so robust we can continue to be involved in the RCW translocation 
program.  To date there is an estimated RCW population of approximately 480 Active Clusters.  
Since there is a steady increase, for the past few years, the Francis Marion National Forest has 
annually contributed 30 individual RCWs to the translocation program. 

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?  
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Yes.  Increases to the RCW population in the Coastal Plain physiographic areas and on the 
Francis Marion National Forest are likely correlated with long-term changes to habitat suitability 
and availability range-wide as well as on national forest land.  RCWs inhabit longleaf pine forest 
and wet pine savannas and are used to help indicate the effectiveness of management providing 
open park-like, thinned pine forest which are maintained with frequent prescribed burns.  Dense 
understory and midstory habitat conditions usually occur in the absence of active forest 
management and these areas are less likely to provide habitat for RCWs.  The prescribed burning 
treatments are continuing, but the thinning treatments have slowed and if this continues it would 
negatively impact the grow of this population.  

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No changes are 
needed to forest plan direction, the required management activities or the monitoring program, 
but thinning treatments needs to increase in number or habitat cannot be restored or maintained 
and currently suitable habitat will be lost to degradation. 

Adaptive Management Considerations 
 
Alert: Decline of RCW Population by a certain percent (2 consecutive years population declined 
by 5%.  Desired habitat conditions are not being met.  
Response: Determine source of population decline, develop appropriate management actions if 
applicable.  Contact partners and initiate sessions to see if similar trends are occurring. 
 
Alert: RCW population declines to 450 active clusters, 
Response: The FS would initiate actions to turn around declines.   
 
Alert: RCW population declines to 400 active clusters,  
Response The Forest Service would initiate formal consultation with USFWS and stop all 
actions that could adversely affect RCW. 
  



 Biennial Monitoring Evaluation Report 

MQ 16: What are the habitat conditions and trends for supporting native migratory 
and non-migratory bird species?  

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-1 and DC-ECO-9 and 
Objectives: OBJ-SCC-2.  

OBJ-SCC-2. Swallow-tailed Kite 
Maintain ecological conditions to provide a stable or increasing population of American 
swallow-tailed kites with approximately 120 birds (60 pairs), which equates to approximately 
15,000 to 20,000 acres of habitat within 10 years of plan approval. 

Monitoring Indicators: 
(I-1) Population trends – presence and absence with emphasis on avian species of 
conservation concern (i.e.  Bachman sparrow, swallow-tailed kite and bald eagle). 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Surveys are done annually with population trends reported every two years.  

New Science or other information/References 
The three avian indicator species are: Bachman sparrow, swallow-tailed kite and bald eagle.   
Trends and frequencies in relationship to ecosystems are determined by conducting annual song-
bird point-count surveys.  Swallow-tailed kites and bald eagles are monitored annually by 
examining the known or historical habitat, individuals and population. 

Results 
From 1992-2004 Bachman Sparrow populations on the Francis Marion and Sumter National 
Forest have decreased 6.3% per year (US Forest Service 2007).  No other monitoring 
information is available for this species.  It is not clear if the reported decrease fairly represents 
the Francis Marion National Forest. 

Swallow-tailed kites on the Francis Marion National Forest are monitored by examining the 
known habitat, individuals and population.  Over the past two years their habitat and population 
seem to be stable. 

Bald eagles on the Francis Marion National Forest are monitored by examining the known 
habitat, individuals and population.  Over the past two years their habitat and population seem to 
be stable. 

Monitoring Discussion and Findings.   
Do monitoring results demonstrate intended progress toward Plan targets?  Yes. 
Targeted annual monitoring for Bachman Sparrow does not occur, even though annual song-bird 
point-count surveys are conducted.  The prescribed burning treatments are continuing, but the 
thinning treatments have slowed thus allowing optimal habitat to be lost to encroachment.  If this 
were to continue the population of this species would decline because of habitat degradation. 



 

76 
 

Targeted annual monitoring for swallow-tailed kites and bald eagles does occur, even though 
annual song-bird point-count surveys are conducted.  The prescribed burning treatments are 
continuing, but the thinning treatments district wide have slowed.  Timber and Rx burning 
treatments must continue in harmony as management tools in order for preferred habitats to be 
maintained.  

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No. 

Adaptive Management Considerations 
Alert: Decline in relative abundance by a certain percent (e.g., 2 consecutive years showing a 
decline of 5% or more).  Desired habitat conditions are not being met. 
Response: Determine source of population decline, develop appropriate management actions if 
applicable.  Contact partners and initiate sessions to see if similar trends are occurring. 
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MQ 17: What are the trends in Non-Native Invasive Species (NNIS) infestations 
and are they threatening native ecosystems and at-risk species? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-1. 

Monitoring Indicators: 
(I-1) Acres occupied by non-native invasive species by ecosystem. 
(I-2) Records of threats to at-risk species. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 3 years and reported at the 4 year monitoring reporting period.   

New Science or other information/References 
Non-native invasive plants were mapped through contract in Compartments 117, 214, and 219 in 
2017 (3,003 acres in Wando), and in 53, 54, 57, 58, 73-78, and 89 (10,374 acres within Cane 
Gully analysis area) in 2018.  

Results 
Twenty-six of the 66 stands mapped in the Wando River watershed (Compartments 117, 214, and 
219) had populations of non-native invasive plant species, and 14 of the 24 stands had more than 
one species.  Chinese privet, Japanese climbing fern, and Chinese tallow tree were the most 
commonly seen species.  Chinese tallow tree was found in disturbed areas near salt/brackish 
marsh transitional zones (mapped as broad riverine swamps).  Of 3003.79 acres surveyed, 18.6 
acres were infested with non-native invasive plants (.6% of acres surveyed were infested). 

In the Cane Gully Analysis area, of 10,374 acres surveyed, 14.4 acres were infested with non-
native invasive plants (.1%), including Japanese climbing fern, Chinese Tallow, mimosa, 
Japanese honeysuckle, Chinese wisteria, Nepalese brown top, bicolor lespedeza, and Chinese 
privet. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  YES 
Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  Corporate 
NRIS/FACTS data provides a snapshot of presence/absence of invasive plant infestations in 
analysis areas at any given time.  Given the relatively low levels of non-native invasive plant 
species on the Francis Marion National Forest, constant vigilance to detect, prevent, and respond 
to non-native invasive plants is needed. 

Adaptive Management Considerations 
(I-1) Alert: Increase in acres by ecosystem for total and individual NNIS species, and 
presence of new rapidly spreading NNIS. 
Response: Determine if increase is impacting native ecosystems and prioritize treatment. 
(I-2) Alert: Documented threats to at-risk species. 
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Response: Determine degree of threat to at-risk species and prioritize treatment response.  
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MQ 18: Are habitat conditions provided for populations of at-risk pollinator insect 
species? 

Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
SCC-5, and DC-SCC-7 and Objectives: OBJ-SCC-3. 

OBJ-SCC-3. At-risk Species 
Maintain or restore ecological conditions needed to provide stable to increasing populations for 
at-risk species on at least 25,000 acres per year.  Prioritize habitat restoration for declining 
species (listed in order of priority): 1). Federally-listed T&E species; 2). Species of Conservation 
Concern with fewer than 5 known forest occurrences; 3) At-risk Species of high public and 
external interest. 

Monitoring Indicators: 
(I-1) Habitat status of suitable host plants for at-risk pollinator insects including the Dusky 
skipper (Pickerel weed), Okefenokee zale moth (climbing fetterbush), and Dusky roadside 
skipper (broadleaf beardgrass). 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Habitat status of at-risk pollinator species and relationship to ecological/habitat conditions 
monitored at minimum every 5 years and reported at the 6 year monitoring reporting period.  

New Science or other information/References 
Ecological Solutions, Inc. 2017.  Lepidopteran Species of Concern Host Plant Assessment for 
Monarch Butterfly (Danaus plexippus), Okefenokee Zale Moth (Zale perculta), Berry’s Skipper 
(Euphyes berryi), and the Dusky Roadside-Skipper (Amblyscirtes alternata), Central Electric 
Transmission Line, Berkeley and Charleston Counties, South Carolina.  Prepared for: Central 
Electric Power Cooperative Inc. 20 Cooperative Way, Columbia, SC 29210.  October 2017. 

Results 
Central Electric Power Cooperative, Inc. (Central Electric) proposes a new transmission line 
route between McClellanville and Jamestown in Berkeley and Charleston Counties, South 
Carolina.  There are two routes proposed, the Shulerville Route (revised May 31st) which 
consists of a total of 26.1 miles (42 kilometers [km]) with 18 miles (28.97 km) located within 
Francis Marion National Forest and the Shulerville Alternate Route which consists of 22.5 miles  
(36.21 km) with 12.5 miles (20.12 km) located within Francis Marion National Forest.  Both 
routes will consist of a 150-foot wide right-of-way (proposed project Rights-of-Way [ROW]).  A  
preliminary assessment has been requested for the potential presence of host plants for the  
monarch butterfly (Danaus plexippus), Okefenokee zale moth (Zale perculta), Berry’s skipper 
(Euphyes berryi), and the dusky roadside-skipper (Amblyscirtes alternata) within section of the 
two proposed routes that are located within the Francis Marion National Forest.  Searches for 
host plants and associated lepidopteran include monarch butterfly –milkweeds (Asclepias spp.), 
Okefenokee zale moth –climbing fetterbush (Pieris phillyreifolia), Berry’s skipper –
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pickerelweed (Pontederia cordata), and the dusky roadside-skipper –broadleaf beardgrass 
(Gymnopogon ambiguus).  

Based on communications with Central Electric, lepidopteran host plant surveys focused on 
sections of the proposed transmission line routes that are located within the Francis Marion 
National Forest.  On-ground habitat assessments were conducted between June 12th and 16th, 
and August 1st and 2nd, 2017 within the proposed project ROW located within Francis Marion 
National Forest.  Survey area consisted of 150-foot corridor with 75 feet on each side of the 
proposed project ROW within Francis Marion National Forest property.  Survey corridor 
consisted of 75 feet out from the roadside ditch (where the 33-foot ROW from road’s center line 
would end) or out from the forest edge throughout the proposed project area. 

Host plants for the monarch butterfly and Berry’s skipper were observed within the proposed 
project right-of way (ROW).  In addition, adult Berry’s skippers and a monarch butterfly were 
observed within the proposed project ROW.  However no host plants for the Okefenokee zale 
moth or the dusky road-side skipper were documented within the proposed project ROW. 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  No. 
Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  If funding is not 
assigned for future monitoring of these species or their critical habitat then this question should 
be removed from this process. 

Adaptive Management Considerations 
Alert: If funding is not assigned for future monitoring of these species or their critical habitat 
then this question should be removed from this process.   
Response: Prioritize necessary monitoring for these species and ensure this is funded annually. 

Alert: Desired habitat conditions are not being met at locations for at-risk pollinator insect 
species. 
Response: Monitoring results should disclose the extent to which management activities are 
responsible for species declines.  Develop projects and partnerships to address management, 
monitoring, and inventory needs.   
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MQ 19: To what extent is suitable habitat provided to maintain a viable population 
of at-risk mammals including bats? 

Information 
This monitoring question is responsive to Desired Conditions: DC-SCC-9, DC-SCC-11, and DC-
MUB-1 and Objectives: OBJ-SCC-3. 

OBJ-SCC-3. At-risk Species 
Maintain or restore ecological conditions needed to provide stable to increasing populations for 
at-risk species on at least 25,000 acres per year.  Prioritize habitat restoration for declining 
species (listed in order of priority): 1). Federally-listed T&E species; 2). Species of Conservation 
Concern with fewer than 5 known forest occurrences; 3). At-risk Species of high public and 
external interest. 

Monitoring Indicators: 
(I-1) Ecological/habitat conditions including number of Forest opening, snags and den trees, and 
man-made structures.  
(I-2) Population trends – presence and absence of bat species.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Annual surveys are conducted with habitat conditions and population trends reported every 
two years. 

New Science or other information/References 
N/A 

Results 
No data have been collected.  No at risk mammal species are monitored.  An isolated area was 
monitored by a contractor for bat species, but this was not in order to answer this question for the 
Forest Plan.  Due to the contractor’s data we have determined there is a need for better bat 
information.  

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  No 
Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No.  We need funding 
to support our monitoring needs. 

Adaptive Management Considerations 
(I-1) Alert:  Desired habitat conditions are not being met at locations for at-risk bat species. 
Response: Monitoring results should disclose the extent to which management activities are 
responsible for species declines.  Develop projects and partnerships to address management, 
monitoring, and inventory needs. 
(I-2) Alert:  Decline in population trends of at-risk bat species. 
Response:  Develop projects and partnerships to improve conditions for at-risk species.  
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The status of visitor use, visitor satisfaction, and progress 
toward meeting recreation objectives 
MQ 20: What are the changes in conditions of Recreation Opportunity Spectrum 
(ROS) settings in the Wambaw Zone? 

Information 
This monitoring question is responsive to Desired Conditions: DC-REC-1 and DC-RIZ-
Wambaw-2 and Objectives: OBJ-REC-1 and OBJ-REC-2. 

OBJ-REC-1. Recreation Settings 
Within 15 years of plan approval, maintain or restore the characteristics that are consistent 
with approximately 220,000-240,000 acres of high-quality roaded natural settings, 300-350 
acres of high-quality urban settings, and 10,000-15,000 acres of high-quality semi-primitive, 
nonmotorized settings. 

OBJ-REC-2. Semi-Primitive Motorized Settings 
Restore characteristics that are consistent with semi-primitive motorized settings on 
approximately to 10,000 to 15,000 acres within 15 years of plan, approval. 

Monitoring Indicators: 
(I-1) Acreage in recreation setting by Recreation Opportunity Spectrum (ROS) in the Fully 
Compatible, Inconsistent, or Unacceptable conditions using the following key characteristics:  
Access, Remoteness, Naturalness, Facilities and site management, Social encounters, Visitor 
impacts, and Visitor management.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
For the first two years of the plan addressing the following questions:  

a. What is the amount of each ROS class in the Wambaw Zone?  What percent of the 
forestwide objectives are these amounts?  
b. Describe inconsistencies by ROS class.  What is the baseline for inconsistencies?  

For every two-year period after establishing the baseline, address the following questions:   
c. What and where are the inconsistencies by ROS class? 
d. What is the difference in amounts from the last two-year increment and in long term 
trends?  
e. What percent of the objectives for the two-year period have been achieved? 

New Science or other information 

Results 

OBJ REC – 1. OBJ-REC-1. Recreation Settings 
No ROS baseline assessment has been done since the plan was signed in 2016.   
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OBJ-REC-2. Semi-Primitive Motorized Settings 
No roads have been closed (permanently or administratively) since the plan was signed in 2016 
which would cause an increase in semi-primitive settings.  Therefore this is no substantial 
progress toward an increase in semi-primitive motorized settings.  

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?  Based on 
monitoring results are changes needed to forest plan direction, management activities, or the 
monitoring program?  If so, what change is warranted? 
No ROS baseline assessment has been done since the plan was signed in 2016.  No roads have 
been closed (permanently or administratively) since the plan was signed in 2016 which would 
cause an increase in semi-primitive settings.  Therefore this is no substantial progress toward an 
increase in semi-primitive motorized settings.  

Adaptive Management Considerations 
Alert: If the amounts in “inconsistent” or “unacceptable” conditions increase then determine the 
reason for the departure, document and post on the monitoring website.  Determine whether to 
adjust the strategy for obtaining the objectives and post the results of this assessment on the 
monitoring website. 
Response: Conduct a review to assess the reasons why recreation settings are not being met and 
develop an action plan to address issues and identify solutions. 
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MQ 21: What are the changes in conditions of the scenic integrity levels in the 
Wambaw Zone?  Is the rate of restoration affecting the scenic integrity levels in the 
Wambaw Zone? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-11 and DC-RIZ-
Wambaw-2 and Objectives: OBJ-MUB-1. 

OBJ-MUB-1. Scenery 
Provide landscapes that meet the following scenic integrity objectives: Very high (14,000 
acres); high (92,000 acres); moderate (58,000 acres); and low (96,000 acres) within 3 years of 
plan approval. 

Monitoring Indicators: 
(I-1) Acreage of existing scenic integrity levels (ESI) vs desired scenic integrity objectives 
(SIO) in the High existing scenic integrity, Moderate existing scenic integrity, and Low 
existing scenic integrity conditions.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
For the first two years of the plan, address the following: 

a. Map existing scenic integrity (the degree of intactness and wholeness of the landscape 
character) for the Wambaw Zone.  

b. Compare ESI and the plan’s SIO to determine the acres where the most deviations 
occur.  

For every two-year period after establishing the baseline, address the following: 
a. Compare existing ESI and SIO to determine the acres where the deviations occur.  

New Science or other information 

Results 
No baseline scenic integrity assessment has been done since the plan was signed in 2016.  
Project level scenic integrity is addressed in decisions (CE’s and EA’s) throughout the year.  
Multiple timber and other projects are reviewed for compliance and scenery impacts not 
mitigated are disclosed in the decisions.  

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  No, need to 
complete baseline assessment.  
Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  N/A.  If so, what change is warranted?   
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Adaptive Management Considerations 
Alert: If the amounts in “moderate” or “low” conditions increase then determine the reason for 
the deviation, document and post on the monitoring website.  
Consider scenic rehabilitation when deviations occur between the baseline ESI and proposed 
SIO’s (see moderate and low ESI).  
Response: Conduct a review to assess the reasons why ESI is not improving and the SIO’s are 
not being met and develop an action plan to address issues and identify solutions. 
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MQ 22: What are the trends in the conditions for sustainable recreation 
opportunities?  

Information 
This monitoring question is responsive to Desired Conditions: DC-REC-2, DC-RIZ-Coastal-2, 
DC-RIZ-Wando-2, DC-RIZ-Wambaw-2, and DC-RIZ-Santee-2 and Objectives: OBJ-REC-3, 
OBJ-REC-4, OBJ-REC-5, OBJ-REC-6, OBJ-REC-7, OBJ-RIZ-Wando-1, and OBJ-RIZ-Coastal 
1. 

OBJ-REC-3. National Quality Standard at Developed Recreation Sites 
Meet national quality standards at forest priority developed recreation sites within the five years 
of the plan approval. 

OBJ-REC-4. Volunteers 
Increase volunteer in-kind contributions of 8,500 hours by 100% within 10 years of the plan 
approval. 

OBJ-REC-5. Developed Recreation Deferred Maintenance 
Reduce deferred maintenance needs of $330,000 (FY2015) at forest priority recreation sites by at 
least 30% within 10 years of plan approval. 

OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance 
Increase percentage of trails maintained to standard to 45% within 10 years of plan approval.  
(The trails maintained to standard on the entire Francis Marion and Sumter National Forests 
(FMS) in FY2015 was 38%). 

OBJ-REC-7. Recreation Partnerships 
Increase the number of recreation partners (non-profit or for-profit organizations or companies) 
by 4 to 5 partnerships within 10 years of plan approval. 

OBJ-RIZ-Wando-1. Community Participation and Partnerships 
Engage with communities and partners to create a collaborative recreation resource action plan, 
which include trails, for the Wando Resource Integration Zones within 5 years of plan approval.  
The plan should identify a shared vision for providing outdoor experiences, trail complexes, and 
connections (including connections from East Coast Greenway to Palmetto Trail and Tuxbury 
Trail systems), priority sites and services key to enhancing these experiences, support needed to 
manage the opportunities, and actions for implementation. 

OBJ-RIZ-Coastal 1. Community Participation and Partnerships 
Engage with communities and partners to create a collaborative recreation resource action plan, 
which include trails, for the Coastal Resource Integration Zone within 5 years of plan approval.  
The plan should identify a shared vision for providing outdoor experiences, trail complexes, and 
connections (including connections from East Coast Greenway to Palmetto Trail and Tuxbury 
Trail).  The plan should also identify a marketing strategy to guide messaging and delivery of 
visitor information to target audiences through multiple media formats.  Partners identify 
services key to enhancing these experiences, support needed to manage the opportunities, and 
actions for implementation. 
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Monitoring Indicators: 
(I-1) Amount of deferred maintenance for recreation infrastructure. 
(I-2) Amount of high-priority recreation sites meeting national quality standards. 
(I-3) Number of recreation-related partnerships. 
(I-4) Increased connections of trails to communities and other trails.   

Measure the trends in the following conditions: 
• Improving trends in key indicators - Meets desired conditions.  Several or all key 

indicators have moderate to large gains.  No indicators show large decline. 
• Maintaining trend in key indicators - Several key indicators have small gains and some 

indicators may have small declines.)  
• Negative trends in key indicators - Several key indicators have moderate to large 

declines.) 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Data collection yearly and reported every 4 years to show trend.  

New Science or other information 

Results 
Deferred maintenance of recreation infrastructure on the Francis Marion continues to increase.  
Storm events and associated flooding are becoming more frequent creating a backlog of storm 
related damage to some infrastructure.  A major interpretive site, Sewee Shell Ring, continues to 
be closed due to storms from FY2016. 

The highest priority site on the forest is Buck Hall Recreation Area.  Improvements at Buck Hall 
Recreation Area include new rooves on bathhouses and water system improvements; however, 
infrastructure failures caused the site to be closed some portions of the year.  Buck Hall 
Recreation Area does not currently meet the national quality standards due to infrastructure and 
storm related failures.  A master plan was initiated in FY2018 to plan for improvements in the 
future.  

Recreation partnerships have increased.  Palmetto Conservation Corps (South Carolina’s only 
AmeriCorps trail-based program for young adults) is a new partner on trails maintenance making 
significant contributions in time.  South Carolina Department of Natural Resources partnered 
with the forest to build and operate a regional shooting range, Twin Ponds, on the forest. 

Connections of trails to communities and other trails systems has increased.  The City of 
Awendaw partnered with the forest to connect the East Coast Greenway through the forest and to 
the city’s trail system.  Berkeley County has also been a partner on trails through the Title II 
dollars, funds used for the for protection, restoration, and enhancement of fish and wildlife 
habitat, and other resource objectives consistent with the Act on Federal land and on non-Federal 
land where projects would benefit the resources on Federal land.  
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Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  Yes 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  No.  If so, what change is warranted? 

Adaptive Management Considerations 
Alert: If there are negative trends determine the reason for the trends document and post on the 
monitoring website.  Determine whether to adjust the strategy for obtaining the objectives and 
post the results of this assessment on the monitoring website.   
Response: Conduct a district review to assess the reasons why sustainable recreation indicators 
are not being met and develop an action plan to address issues and identify solutions. 
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MQ 23: What are the trends in customer satisfaction?  Are we responding to 
changes in visitors’ needs and use? 

Information 
This monitoring question is responsive to Desired Conditions: DC-REC-1, DC-REC-2, DC–
REC-3, DC-REC-4, DC–REC-5, DC-REC-6, and DC-MUB-11 and Objectives: OBJ-REC-1, 
OBJ-MUB-1, OBJ-REC-3, OBJ-REC-5, and OBJ-REC-6. 

OBJ-REC-1. Recreation Settings 
Within 15 years of plan approval, maintain or restore the characteristics that are consistent 
with approximately 220,000-240,000 acres of high-quality roaded natural settings, 300-350 
acres of high-quality urban settings, and 10,000-15,000 acres of high-quality semi-primitive, 
nonmotorized settings. 

OBJ-MUB-1. Scenery 
Provide landscapes that meet the following scenic integrity objectives: Very high (14,000 
acres); high (92,000 acres); moderate (58,000 acres); and low (96,000 acres) within 3 years of 
plan approval. 

OBJ-REC-3. National Quality Standard at Developed Recreation Sites 
Meet national quality standards at forest priority developed recreation sites within the five 
years of the plan approval. 

OBJ-REC-5. Developed Recreation Deferred Maintenance 
Reduce deferred maintenance needs of $330,000 (FY2015) at forest priority recreation sites 
by at least 30% within 10 years of plan approval. 

OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance 
Increase percentage of trails maintained to standard to 45% within 10 years of plan approval.  
(The trails maintained to standard on the entire Francis Marion and Sumter National Forests 
(FMS) in FY2015 was 38%). 

Monitoring Indicators: 
(I-1) Recreation use and Satisfaction, NVUM Forest level information 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 6 years 

New Science or other information 

Results 
The National Visitor Use Monitoring data was completed in FY2018.  Total site visits for the 
forests are up over 36% from 2008, with the biggest increase in general forest area visits, up 32% 
from 771,000 visits to 1,143,000 visits.  Males account for over 80% of the NF visits to the 
forests.  African American visitors are about 2% of the visiting population while Hispanic/Latino 
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visitors are over 3%.  Children under the age of 16 are about 14 percent of visits.  The forest's 
recreation market is mostly local.  About three-quarters of visits are from people who live within 
75 miles.  Most visits to the forest are relatively short, half the visits are 3 hours or less.  
However, the average visit duration is 12 hours; half the visitors have only visited 5 times or less 
during the year.  Fishing (16%), motorized trail activities (15%), and shooting ranges (15%) are 
among the key primary activities for this forest.  Income results show that more than 50% of 
visits are from households earning between $25,000 and $75,000 per year.  About 97% of visits 
indicate they are somewhat satisfied or very satisfied with their overall recreation 
experience.  Total site visits for the forests are up over 36% from 2008, with the biggest increase 
in general forest area visits, up 32% from 771,000 visits to 1,143,000 visits.  

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Based on monitoring results are changes needed to forest plan direction, management activities, 
or the monitoring program?  Management strategies are needed to diversify the forest visitors.  
NVUM information should inform forest decisions that help add a diversity of visitors.  

Adaptive Management Considerations 
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Measurable changes on the plan area related to climate 
change and other stressors that may be affecting the plan 
area  
MQ 24a: How has climate variability changed and how is it projected to change 
across the region? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-2. 

Monitoring Indicators: 
(I-1) Trends in temperature 
(I-2) Trends in precipitation 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan.  

Frequency: 
Every 6 years; MQ 24a will be addressed and evaluated through the Region 8 Broader-Scale 
Monitoring Strategy, which the Forest will incorporate into the Forest Monitoring Evaluation 
Report.  

New Science or other information 
This climate summary is from the Southern Region Broad-Scale Monitoring strategy and is 
based on climate models originally developed for the United Nations Intergovernmental Panel on 
Climate Change, downscaled by Pierce et al. 2 and available from the USDA Southeast Climate 
Hub’s Climate by Forest tool which is an adaptation of the National Oceanic and Atmospheric 
Administration’s Climate Explorer. 3  The Climate by Forest tool produces graphs and tables 
showing historic and future projected conditions for two possible greenhouse gas emissions 
scenarios. 4 

About the data—the climate data considered in this report are based on both historical 
observations and future projections: 

Historic climate— for all observed data, the gray bars are plotted with respect to the 1961-1990 
mean.5  The black line shows gridded historical observations. 

 
2 Pierce, D. W., D. R. Cayan, and B. L. Thrasher, 2014: Statistical downscaling using Localized Constructed 
Analogs (LOCA). Journal of Hydrometeorology, volume 15, page 2558-2585. 
http://loca.ucsd.edu/~pierce/IEPR_Clim_proj_using_LOCA_and_VIC_2016-06-13b.pdf 
3 U.S. Federal Government. 2018. U.S. Climate Resilience Toolkit Climate Explorer. [Online] https://climate-
explorer2.nemac.org Accessed August 8, 2018. 
4 U.S. Forest Service. 2018. U.S. Climate By Forest (adaptation of Climate Resilience Toolkit Climate Explorer). 
[Online] http://climate-by- forest.nemac.org Accessed August 8, 2018. 
5 https://www.esrl.noaa.gov/psd/data/gridded/data.livneh.metvars.html 

http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-14-0082.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-14-0082.1
http://loca.ucsd.edu/%7Epierce/IEPR_Clim_proj_using_LOCA_and_VIC_2016-06-13b.pdf
https://climate-explorer2.nemac.org/
https://climate-explorer2.nemac.org/
http://climate-by-forest.nemac.org/
http://climate-by-forest.nemac.org/
http://www.esrl.noaa.gov/psd/data/gridded/data.livneh.metvars.html
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Future climate: The modeled future climate projections are Localize Constructed Analogs 
(LOCA) downscaled from the Coupled Model Intercomparison Project Phase 5 (CMIP5) model 
realizations.  This includes the hindcast (historical) and the projected (future) climate for the 
RCP4.5 (low) and RCP8.5 (high) emission scenarios.  Each year, the range is defined by the 
highest and lowest model values for that year across all 32 models and the central line represents 
the weighted mean across all models.6,7 

How the results are produced—the results summarized in this section represent an analysis area 
defined by a bounding box surrounding the Lower Terraces ecological subsection (LT – 232Ia8).  
Data are retrieved dynamically from a NOAA-funded site at Cornell University (DeGaetano et 
al.9). 

Best Available Science—these results represent the best available scientific information for 
evaluating climate, but limitations must be understood to make meaningful interpretations: 

Accuracy and precision— One may assess model performance by comparing model 
reconstructions of the historical period with historical observations.  For this evaluation, the 
envelope of model realizations used to reconstruct historical conditions aligned very well with 
the gridded historical observations themselves (Figure 24a-1 and 24a-2).  The same models that 
produced accurate historical reconstructions were used to develop climate projections based on 
specific emissions pathways.  By using results from multiple models (i.e., model 
agreement/uncertainty), this analysis incorporates a diversity of scientific approaches to 
modeling the climate system.  This analysis is agnostic about how best to represent the physics 
of the coupled ocean and atmosphere, its sensitivity to greenhouse gases, and resultant climate 
changes that emerge at a regional level or at the scale of analysis used here.  The methods used 
here are not concerned with examining precise conditions in a specific year in the future.  
Instead, we analyze a weighted average of model results to provide general guidance about 
trends and trajectories that are well- supported by modeling studies. 

The accuracy of model results relates most closely to future emissions, which themselves will be 
determined by future human decisions.  Human decisions about greenhouse gas emissions cannot 
be accurately modeled, so the Climate by Forest tools adopts two emissions pathways that are 
frequently used in climate science. 

Each interpretation section in this report addresses these characteristics of accuracy and 
precision.  There are other limitations of these data that are inherent to the systems, models, and 
assumptions used to develop them that are not readily assessed, but should be considered 
contextually as these are considered alongside other sources of information, including findings 
from peer-reviewed literature and local expertise. 

6 Taylor K. E., Stouffer R. J., Meehl G. A. (2012): An overview of CMIP5 and the experiment design. Bulletin of the American Meteorological 
Society, 93, 485-498, doi:10.1175/bams-d-11-00094.1. 
7 Sanderson,B.M. and M.F.Wehner (2017):Weighting strategy for the Fourth National Climate Assessment.In: Climate Science Special Report: A 
Sustained Assessment Activity of the U.S. Global Change Research Program [Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. 
Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 644-653. 
8 Keys, J.E.; Cleland, D.T.; McNab, W.H. 2007. Delineation, peer review, and refinement of subregions of the conterminous United States. Gen. 
Tech. Report WO-76A. Washington, DC: U.S. Department of Agriculture, Forest Service. 11 p. 
9 DeGaetano, A.T., W. Noon, and K.L. Eggleston (2014): Efficient Access to Climate Products in Support of Climate Services using the Applied 
Climate Information System (ACIS) Web Services, Bulletin of the American Meteorological Society, 96, 173–180 
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Reliability—the results presented in this report are based on peer-reviewed science being widely 
applied within the National Climate Assessment. 10 

Relevance—Relevance is assessable through geographic and attribute-level considerations.  The 
Climate by Forest tool summarizes results at the ecological subsection scale, which is not 
perfectly coincident with the boundaries of our area of interest (i.e., Francis Marion National 
Forest), but given the coarseness of the climate data and other sources of uncertainty, the selected 
subsection (LT – 232Ia) provides a representative sample that can be reasonably applied to the 
area of interest as a whole and represents areas that, at least historically, have similar climates.  
While there are additional climate variables that are relevant to the mission and operations of the 
Francis Marion National Forest, the selected attributes cover the major physical variables of 
temperature and precipitation and give sufficient insight into potential influences on resources 
and management activities. 

Results 
Temperature 
Both greenhouse gas concentration pathways (i.e., RCP4.5 and RCP8.5) indicate that by mid- 
century (2036-2065 compared with 1961-1990 baseline) LT – 233Cb would see statistically 
significant increases in the average daily maximum and minimum temperatures, increases in the 
average number of days per year above 95F, and a decrease in the average number of days with 
lows below freezing (32F) per year across all levels of model uncertainty (Table 24a-1; Figure 
24a- 2): 

• The projected change in average daily maximum temperature is a mean increase of 3.9F 
to 4.7F across RCP4.5 to RCP8.5, respectively, while average daily minimum 
temperature are expected to increase by a mean of 3.8F to 4.6F across the same 
scenarios. 

• The number of days per year with maximum temperature above 95F show a mean 
increase of about 33 to 43 days across RCP4.5 to RCP8.5, respectively.  The number 
of days per year with minimum temperature below 32F show a mean decrease of about 
16 to 18 days for RCP4.5 and RCP8.5, respectively.  

 

10 https://science2017.globalchange.gov/downloads/ 

https://science2017.globalchange.gov/downloads/
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Figure 24a-1—Lower Terraces ecological subsection (Keys et al. 2007) 
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Table 24a-1 Projected range of change in temperature variables by the period 2036- 2065, using RCP4.5 and 
RCP8.5 over the 1961-1990 baseline period for the Francis Marion National Forest. 

 
    Model Uncertainty 
Variable   Min Mean Max 
Average Daily Maximum 
Temperature (F) 

RCP 4.5 Change 2.8 3.9 4.8 
95% Confidence Interval 0.3 0.2 0.4 
Statistical Significance S S S 
RCP 8.5 Change 3.6 4.7 5.6 
95% Confidence Interval 0.4 0.3 0.5 
Statistical Significance S S S 

Average Daily Minimum 
Temperature (F) 

RCP 4.5 Change 3.1 3.8 4.3 
95% Confidence Interval 0.3 0.2 0.4 
Statistical Significance S S S 
RCP 8.5 Change 4.0 4.6 5.0 
95% Confidence Interval 0.4 0.3 0.5 
Statistical Significance S S S 

Average Days per Year 
Maximum Temperature above 
95F 

RCP 4.5 Change 9.1 32.6 51.4 
95% Confidence Interval 1.4 1.9 4.9 
Statistical Significance S S S 
RCP 8.5 Change 15.9 43.0 63.1 
95% Confidence Interval 2.5 3.7 5.4 
Statistical Significance S S S 

Average Days per Year 
Minimum Temperature below 
32F 

RCP 4.5 Change -12.4 -15.6 -15.8 
95% Confidence Interval 1.6 1.1 2.6 
Statistical Significance S S S 
RCP 8.5 Change -14.5 -18.4 -20.3 
95% Confidence Interval 1.7 1.4 2.7 
Statistical Significance S S S 

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically significant at the 95% 
confidence level. The 95% confidence interval is plus or minus (+/-). 
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Figure 24a-2 Projected temperature variables for the LT – 233Cb under RCP 4.5 and RCP 8.5 for (A) 
average daily maximum temperature, (B) average daily minimum temperature, (C) days per year with 
maximum temperature above 90 degrees F, and (D) days per year with minimum temperature blow 32 
degrees F. 

 

 

 

(A) Average Daily Maximum Temperature (B) Average Daily Minimum Temperature 
 

 

 

 
(C) Days per Year with Maximum Temperature above 95 
degrees F 

(D) Days per year with minimum temperature below 32 
degrees F 
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Precipitation 
Changes in total precipitation and number of dry days per year for the LT – 233Cb are less 
clear than temperature, but the results do show a statistically significant increase for both 
RCPs, but not for all levels of model uncertainty (table 24a-3; figure 24a-3): 

• Increases in mean total precipitation of 0.9 to 2.9 inches are projected for RCP4.5 and 
RCP8.5, respectively, but results are not significant for the minimum for RCP 4.5. 

• 2.3 to 2.8 days across RCP4.5 to RCP8.5, respectively, but results are not significant 
for the minimum and mean for RCP 4.5. 

 
Table 24a-3— Projected range of change in precipitation variables by the period 2036-2065, using RCP 
4.5 and RCP 8.5 over the 1961-1990 baseline period for the Francis Marion National Forest.  

    Lower Terraces Ecoregion 
Variable   Min Mean Max 
Average Number of Dry Days 
per Year 

RCP 4.5 Change -2.8 0.9 7.0 
95% Confidence Interval 2.8 1.5 2.8 
Statistical Significance NS NS S 
RCP 8.5 Change -4.4 2.9 10.8 
95% Confidence Interval 2.7 1.1 2.7 
Statistical Significance S S S 

Average Total Annual 
Precipitation (in) 

RCP 4.5 Change -0.5 2.3 6.6 
95% Confidence Interval 1.2 0.8 1.9 
Statistical Significance NS S S 
RCP 8.5 Change -0.2 2.8 5.8 
95% Confidence Interval 1.1 0.7 1.5 
Statistical Significance NS S S 

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically significant at the 95% 
confidence level. The 95% confidence interval is plus or minus (+/-). 
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(A) Total Precipitation  
 

                                   
 

 
                 (B) Dry Days 

 
 
 
 

 
 
Figure 24a-3 Projected precipitation variables for the LT – 232Ia under RCP 4.5 and RCP 8.5 for (A) 
average total precipitation and (B) average dry days. 
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Discussion and Findings 
Temperature— Projections suggest that future warming is expected, resulting in 33-43 more 
days above 95F and 16-18 fewer freezing days per year. 

Precipitation—Precipitation was historically variable and will likely continue to be variable 
from one year to the next.  There does appear to be a trend toward a modest increase in total 
precipitation, with a small reduction in the number of dry days per year, suggesting that 
precipitation events may be more intense but less frequent. 

Adaptive Management Considerations 
See Monitoring Question 24b. 

MQ 24b How is climate variability change influencing the ecological, social, 
and economic conditions and contributions provided by plan areas in the region?  

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-2.  

Monitoring Indicators: 
(I-1) Forest Health 
(I-2) Coastal Ecosystems 
(I-3) Plant Communities 
(I-4) Animal Communities 
(I-5) Extreme Weather 
(I-6) Water Resources 
(I-7) Recreation 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan.  

Frequency: 
Every 6 years; MQ 24b will be addressed and evaluated through the Region 8 Broader-Scale 
Monitoring Strategy, which the Forest will incorporate into the Forest Monitoring Evaluation 
Report.  

New Science or other information 
Forestlands across the region are experiencing increased threats from fire, insect and plant 
invasions, disease, extreme weather, sea level rise, and drought.  Scientists project increases in 
temperature and changes in rainfall patterns that can make these threats occur more often, 
with more intensity, and/or for longer durations.  Although many of the effects of future 
changes are negative, natural resource management can help mitigate these impacts.  
Responses informed by the best current science enable natural resource professionals within 
the Forest Service to better protect the land and resources and conserve the region’s 
forestlands into the future. 

Results, Monitoring Discussion and Findings, Adaptive Management Considerations 
Forestlands across the region are experiencing increased threats from fire, insect and plant 
invasions, disease, extreme weather, sea level rise, and drought.  See Table 24b-1.  Scientists 
project increases in temperature and changes in rainfall patterns that can make these threats 



 

100 
 

occur more often, with more intensity, and/or for longer durations.  Although many of the 
effects of future changes are negative, natural resource management can help mitigate these 
impacts.  Responses informed by the best current science enable natural resource 
professionals within the Forest Service to better protect the land and resources and conserve 
the region’s forestlands into the future. 
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Table MQ24b-1. Summary of findings and adaptive management considerations. 

 Findings Adaptive Management 
Considerations 

Forest Health 

Higher temperatures will allow many 
invasive and aggressive plant and insect 
species to outcompete or negatively affect 
native species.  Destructive insects, such as 
bark beetles, will be better able to take 
advantage of forests stressed by more 
frequent drought.  Invasive plant species, 
including cogongrass, are expected to are 
expected to move rapidly into new areas 

Monitor for new invasive 
species moving into areas 
where they were not 
traditionally found, especially 
following disturbance events 
such as hurricanes and fire. 

Coastal Ecosystems 

The current rate of sea level rise of one inch 
per decade will continue to increase in the 
future.  Rising seas and more intense 
hurricanes will alter the composition of 
coastal marshes and increase potential for 
saltwater intrusion into coastal freshwater 
tables.  As saltwater flooding expands, low-
lying coastal wet forests could become 
marshland.  

Protect existing coastal 
marshes by promoting healthy 
vegetation and restoring 
natural hydrology, and 
maintain coastal land buffers 
to allow for the natural inland 
migration of salt marshes as 
sea levels rise. 
 

Plant Communities 

Heat stress may limit the growth of some 
species.  Widespread dieback may result 
from increased stresses from drought and 
pest outbreaks.  Intensified weather events 
are expected to lead to changes in plant 
community composition.  Bald cypress may 
be particularly vulnerable, and disturbance 
favors establishment of longleaf pine over 
loblolly pine. 

Increase tree age and species 
diversity to reduce 
vulnerability of stands.  Focus 
restoration in disturbance 
prone forests.  Manage tree 
densities through sound 
practices such as thinning and 
prescribed fire to reduce the 
susceptibility to disturbance 
 

Animal Communities 

Amphibians may be most at risk due to 
changes in water temperature and 
dependencies on moisture.  Some avian 
populations may decrease due to food and 
habitat loss, and as vegetation change and 
heat stress makes migration more difficult, 
potentially moving arrival and nesting times 
earlier in the year.  Some mammal 
populations may increase due to higher 
winter survival rates. 

Provide materials that will 
improve/supplement habitat 
conditions for amphibians.  
Create habitat corridors, assist 
in species movement, identify 
high-value conservation lands 
adjacent to National Forests. 
Focus restoration efforts in 
longleaf pine forests. 
 
 

Extreme Weather 

The potential for severe storms is expected 
to increase.  More intense hurricanes are 
expected to make landfall.  Extended 
periods of higher temperatures and drought, 
along with more cloud-to-ground lightning, 
may contribute to larger and more frequent 
wildfires.  

Use prescribed burning to 
reduce the impacts of future 
increases in wildfires.  
Identify areas that provide 
valuable ecosystem services 
and are also vulnerable to 
extreme weather, then plan 
conservation strategies 
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 Findings Adaptive Management 
Considerations 

accordingly. 

Water Resources 

Shifts in rainfall patterns will lead to 
periods of flooding and drought.  Heavy 
downpours and intense storms can increase 
sedimentation in waterways, leading to poor 
water quality.  Increased periods of drought 
may lead to poor water quality in some 
areas.  Groundwater-fed wetlands will be 
vulnerable to temperature and rainfall 
changes altering the length of time that 
wetlands hold standing water. 

Focus attention on and near 
smaller, isolated water 
systems that are more 
vulnerable to large floods or 
debris flow.  Restore and 
reinforce vegetation in 
headwater and marsh areas to 
help alleviate runoff of 
sediment. 

Recreation 

More hot days could increase the number of 
mosquito and ticks and, potentially, lead to 
an increase in vector-borne illness.  
Recreation areas could see a decrease in 
summer-time visitors as a result of more 
days of extreme heat.  Degraded habitat 
conditions for game fish may affect fishing 
opportunities. 

Communicate early warnings 
for those populations that are 
more vulnerable to heat 
illnesses and monitor early 
outbreaks of disease. 
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MQ 25: How is sea level rise influencing the ecosystems and related 
management in the margin of change? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-3. 

Monitoring Indicators: 
(I-1) Changes in condition/extent of systems in the margin of change: broad forested 
swamps, large river floodplain forested ecosystems, maritime forests, salt marsh 
ecosystems, and depressional wetlands. 
(I-2) Trends in sea level rise and land cover changes. 
(I-3) Trends in salinity (specific conductance) in surface water (rivers and streams) or 
groundwater (aquifers). 
(I-4) Hydrologic connectivity. 
(I-5) External hydrologic influences (Santee Cooper release management, Cooper River 
dredging, sand mining). 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 6 years, MQ will be addressed and evaluated through the Region 8 Broader-Scale 
Monitoring Strategy, which the Forest will incorporate into the Forest Monitoring Evaluation 
Report. 

New Science or other information  
The Francis Marion story map is published on-line, and is publicly viewable in the Office of 
Sustainability and Climate’s website OSC Climate Gallery and on the Office of Sustainability 
and Climate’s data and tools page.  

Results 
1. Refer to the FM Draft Assessment pages 17, 18, 31, 33, 36, 38, 40 - 47, 127, 134, 144, 

156, 221, 222, 223, 228, 242, 248, 374, 376. 
2. Refer to the FM Draft Assessment pages 227 – 230. 
3. Refer to the FM Draft Assessment pages 13, 53, 61, 68, 107, 128, 134, 144, 459. 
4. Refer to the FM Draft Assessment pages 124, 125. 
5. Refer to the FM Draft Assessment pages 67, 69, 72, 93, 94, 107, 112, 114, 274, 356, 

357, 377, 434, 443. 

Monitoring Discussion and Findings  
1. Large river floodplain forests had a much higher percentage of late-successional 

closed forests and fewer early-successional forests than predicted. 

Maritime forests and saltwater marsh are relatively rare but important ecosystems on 
the forest, and several new tracks of land containing maritime fringe and salt marsh 
have been acquired since 1996 “Charleywood Plantation”.  Ecological departure 
rankings suggest that our maritime forests are moderately departed structurally from 
reference conditions; we have higher levels of early succession and in mid-closed 

https://usfs.maps.arcgis.com/apps/MapSeries/index.html?appid=0d307a8271a24fe69111a7968bf14f37
https://usfs.maps.arcgis.com/apps/MinimalGallery/index.html?appid=46e069c721bb49c6abe5a9d57e3a365f
https://www.fs.usda.gov/managing-land/sc/data-dashboard
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conditions, and lower levels of late-successional closed conditions, compared to 
reference conditions.  Many of our maritime fringe forests are threatened by past 
management practices which included ditching and diking for the production of rice 
(Porcher 2005), planting of loblolly pine, nonnative invasive species, and hurricanes.  
In the future, they are the most likely to be threatened by sea-level rise and climate 
change. 

Salt water intrusion associated with Hurricane storm surges and as predicted by 
climate change models are likely to impact species associated with tidal forested 
wetlands in the future, particularly bald cypress (Krauss et al. 2009). 

2. Estimates of future global sea-level rise have recently been revised upwards.  
According to the latest Intergovernmental Panel on Climate Change (IPCC) report sea-
level rise could increase by 3 feet by 2100, depending on the warming scenario 
employed, as opposed to a very modest 0.6 to 1.9 feet projected in earlier reports. 

In reviewing the results predicted by the Sea-level Rise Affecting Marshes Model 
(SLAMM) landcover change between 2000 and 2050 is dominated by conversion of 
upland undeveloped to scrub/shrub transitional marsh.  The latter half of the century 
(2050 to 2100) is characterized by more gradual conversion of scrub/shrub transitional 
marsh to other conditions, including salt marsh. 

3. Tributary streams in the lower Santee River may be experiencing an increase in 
salinity due to the dam and diversion canal modifications of the river system. 

4. That all of the 148,000 acres function as riparian areas along perennial or intermittent 
streams is probably an overstatement.  However, the amount of riparian area is 
substantially more than mapped as floodplain.  Whether these areas are riparian areas 
or hydrologically connected adjacent wetlands, there is a degree of protection, 
conservation, and modification of practices that are considered in their management. 

5. Salt or brackish water influences are known along the Santee River and lower 
tributaries due to the low flow periods from the Santee Cooper Dam Project, 
particularly during high tide periods with new and full moons, high eastern winds, and 
tropical or hurricane winds (Hansen 2008). 

Channel dredging of Cooper River, former dredging to improve access to tidal areas, 
or similar activity within the area immediately adjacent to the Francis Marion National 
Forest.  Some of these actions are history, and some are ongoing with respect that they 
are periodically maintained.  There is a degree of uncertainty relative to extent and 
degree these outside activities have affected the Forest. 

Adaptive Management Considerations 
(I-1) Alert: Declining health of bald cypress (check for salinity above 2PPT)/acceleration 
of coastal marsh erosion/Changes in ecological classification.  
Response: Coordinate with Cape Romain National Wildlife Refuge (NWR) on monitoring, 
land transfer, and management strategies. 
I-2) Alert: Rate of sea level rise increases above 2mm/year long-term average.  
Response: Examine land-cover impacts based on accelerated sea level rise rate. 
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(I-3) Alert: Detection of increasing levels of salinity in areas of historically low salinity.  
Response: Hydrologic restoration and coordination of water releases. 
(I-3) Alert: Changes in salinity of drinking water from either surface water (rivers and 
streams) or groundwater (aquifers) withdrawals. 
Response: Examine land-cover impacts based on increased salinity levels. 
(I-4) Alert: Presence of hydrologic modifications that are clearly impeding sediment 
transport and marsh accretion processes.  
Response: Restore hydrologic connectivity where feasible to support marsh accretion. 
(I-5) Alert: Attribution of salinity encroachment to external hydrologic influence. 
Response: Work with Santee Cooper on water release strategy to maintain minimum flows 
(especially during drought/low flow events) to minimize intrusion/Evaluate potential role 
of hydrologic modification. 
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MQ 26: What effect do national forests in the region have on changing climate? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-2. 

Monitoring Indicators: 
(I-1) Carbon stocks and fluxes 
(I-2) Greenhouse gas emissions 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 6 years; MQ 26 will be addressed and evaluated through the Region 8 Broader-
Scale Monitoring Strategy, which the Forest will be incorporated into the Forest 
Monitoring Evaluation Report.  

New Science or other information 
Alexa Dugan and Duncan. McKinley. 2019.  Forest Carbon Assessment for the Francis 
Marion National Forest.  See Appendix C for the entire report.  

Results 
An assessment of forest carbon stocks and factors that influence carbon accumulation is 
critical for understanding how forests may respond to changing environmental and 
management conditions.  The long-term capacity of forest ecosystems and wood products to 
sequester and store carbon depends in large part on their resilience and adaptive capacity, as 
well as how forests are managed to foster these attributes while providing ecosystem services.  
Under a changing climate, forests are expected to be increasingly at risk to a variety of 
stressors, including moisture stress, forest insects, invasive species, and extreme weather 
events.  

Forests in the Francis Marion and Sumter National Forests (FMS), which includes the Francis 
Marion National Forest, are maintaining a carbon sink.  Forest carbon stocks have increased 
by about 22 percent between 1990 and 2013, and negative impacts on carbon stocks caused 
by disturbances and environmental conditions have been modest and exceeded by forest 
growth.  According to satellite imagery, timber harvesting and fire have been the most 
prevalent disturbances types detected on Francis Marion National Forest since 1990.  
However, disturbances during this period have been relatively small, harvesting and fires each 
affected on average just 0.5 percent of the Francis Marion National Forest forest area 
annually, and they were characterized as mostly low to moderate intensity (less than 50 
percent reduction in canopy cover).  Forest carbon losses on the FMS associated with harvests 
have been small compared to the total amount of carbon stored in the Forest, resulting in a 
loss of about 5.3 percent of non-soil carbon from 1990 to 2011.  However, these estimates 
represent an upper bound, because they do not account for continued storage of harvested 
carbon in wood products or the effect of substitution.  Carbon storage in HWPs (in use and 
landfills) sourced from national forests in the Southeast increased since the early 1900s.  
However, recent declines in timber harvesting have slowed the rate of carbon accumulation in 
the product sector.   
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Recent disturbances including Hurricane Hugo as well as the legacy of stand recovery 
following intensive timber harvesting and land clearing for agriculture during the 19th century 
have had a significant effect on forest carbon trends on the Francis Marion National Forest.  
As a result of Hurricane Hugo in 1989 stands on the Francis Marion National Forest are now 
mostly young to middle aged.  Young and middle-aged forests can uptake carbon more rapidly 
due to higher growth rates as compared to older stands.  Thus, the age structure of the Francis 
Marion National Forest suggests that the Forest may continue to act as a carbon sink for 
several decades as forests continues to recover from the hurricane.  Climate and 
environmental factors, including elevated atmospheric CO2 and nitrogen deposition, have 
also had a significant influence carbon accumulation on the Francis Marion National Forest.  
Climate has had the least and most variable effect on forest carbon accumulation among all 
factors assessed.  Recent warmer temperatures and precipitation variability may have stressed 
forests, causing climate to have a negative impact on carbon accumulation in the 2000s.  
Conversely, increased atmospheric CO2 and nitrogen deposition may have enhanced growth 
rates and helped to counteract ecosystem carbon losses due to historical disturbances, aging, 
and climate.   

The effects of future climate conditions are complex and remain uncertain.  However, under 
changing climate and environmental conditions, forests of the Francis Marion National Forest 
may be increasingly vulnerable to a variety of stressors, namely sea-level rise and more 
intense storms due to the Forest’s coastal geography.  These potentially negative effects might 
be balanced somewhat by the positive effects of longer growing season, elevated atmospheric 
CO2 concentrations, and nitrogen deposition.  However, it is difficult to judge how these 
factors and their interactions will affect future carbon dynamics on the Forest.     

Forested area on the Francis Marion National Forest will be maintained as forest in the 
foreseeable future, which will allow for a continuation of carbon uptake and storage over the 
long term.  The population in the region is growing, and some conversion of forested lands to 
non-forest uses is likely on private lands adjacent to and near the Forest.  The Francis Marion 
National Forest will continue to have an important role in maintaining the carbon sink, 
regionally and nationally, for decades to come. 

Adaptive Management Considerations 
This forest carbon evaluation for the FMS provides a snapshot of baseline carbon stocks and 
the impacts of various factors on forest carbon dynamics.  Some of the key findings are as 
follows: 

• Since 1990, baseline forest carbon stocks in the FMS have increased, potentially 
stabilizing in the most recent years for which results are available, though model 
uncertainty and limitations associated with FIA data make it difficult to draw 
conclusions.  Changes in carbon stocks arising from disturbances and management 
activities have been small relative to the total quantity of carbon stored on the forest.  
Consequently, there is no need for change in plan direction of management activities 
in response to the findings presented here.  

• Timber harvest is the largest source of disturbance, with some additional influence 
from fire and insects.  However, carbon losses associated with disturbances have been 
relatively small compared to the total amount of carbon stored in the forest. 

• Forested stands are aging and becoming less productive causing a decline in the rate of 
carbon accumulation. 
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• Warmer temperatures and precipitation variability have also likely stressed forests, 
adding to the decline in carbon stocks. 

• Increased atmospheric CO2 and nitrogen deposition have enhanced growth rates which 
helped to partially offset forest carbon losses due to disturbance, aging, and climate. 

• As long as forests can continue to recover from widespread and intense disturbances 
as they have in the past, forest carbon stocks may be maintained at close to today’s 
levels.  However, forest recovery after disturbances may be hampered under novel 
climate conditions characterized by warming temperatures and by more frequent and 
severe droughts predicted in the region. 
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Social, economic, and cultural sustainability must also be 
addressed in the monitoring program 
MQ 27a: What changes are occurring in the social, cultural, and economic 
conditions in the areas influenced by management units in the region? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-4, DC-COM-3, DC-
COM-4, DC-RIZ-Coastal-2, DC-RIZ-Wando-2, DC-RIZ-Wambaw-2, and DC-RIZ-Santee-2 
and Objectives: OBJ-COM-1, OBJ-REC-4, OBJ-REC-7, OBJ-RIZ-Wando-1, and OBJ-RIZ-
Coastal 1. 

Monitoring Indicators: 
(I-1) Population size 
(I-2) Income and poverty  
(I-3) Economic diversity   
(I-4) Payments to state and counties 
(I-5) Forest Service expenditures 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 4 years 

New Science or other information 
Baseline demographic and economic data are drawn from federal sources, such as the U.S. 
Census Bureau and the Bureau of Economic Analysis.  The economic contribution analysis 
combines baseline economic data with Forest Service resource data (such as recreation visits 
and grazing forage consumed) to estimate employment and labor income associated with 
Forest Service programs, resources, and uses. 

Results 
The following results reflect the collection of data across five indicators to establish a baseline 
for future monitoring.  Comparing regional results to national averages provides context.  
While possible to update these indicators annually, evaluating the data trends over longer time 
periods, to allow changes and trends emerge, will be more informative when assessing the 
socioeconomic conditions of the surrounding communities.  

Population 
Population is an important consideration in managing natural resources.  Growing populations 
and development will place greater demand on forest resources and may affect the perceived 
aesthetics and uses associated with Forest Service lands.  Forest management can expect to be 
tasked with maintaining the quality of visitors’ experiences while providing forest products 
and cultural and recreational experiences to a greater number of people.  
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On average, Region 8 saw population growth match that of the Nation as a whole.  However, 
many of the areas of influence surrounding Region 8’s forests and grasslands have seen 
significant population growth.  The plan area of the Francis Marion National Forest saw large 
population growth, more than double for the United States growth rate (Table MQ27a-1).  

Table MQ27a-1. Indicator: Population and Population Change 

Scale 2000 2016 

  Percent 
Change  

2000-2016 
Francis Marion 966,212 1,298,705 34% 

Region 8 (excl. El Yunque) 10,740,464 12,348,312 15% 

United States  282,162,411 323,127,513 15% 

US (Non metro) 45,201,471 46,494,722 3% 

Data Sources: U.S. Department of Commerce. 2017. Bureau of Economic Analysis, 
Regional Economic Accounts, Washington, D.C., reported by Headwaters Economics’ 
Economic Profile System, headwaterseconomics.org/eps; U.S. Census Bureau, 2012-
2016 American Community Survey 5-Year Estimates. 

Economy 
The unemployment rate is a commonly cited and watched figure helping people to understand 
local and national economic conditions.  It provides insight into the correspondence between 
residents’ skills and employment opportunities.  The unemployment rate is the percentage of 
the labor force that is unemployed.  Region 8 planning area average falls between the national 
average and national non-metro average (MQ27a-2).  This does not indicate any particularly 
special circumstances within the region relative to the nation.  The plan area of Francis 
Marion National Forest had a similar unemployment rate to that of Region 8 and the US (Non 
Metro) as a whole.  

Table MQ27a-2. Unemployment rate, 2016 

Location 2016 

Francis Marion 5.0% 

Region 8** (excl. El Yunque) 5.1% 

United States 4.9% 

US (Non Metro) 5.4% 

**Reported as a population weighted average of Forest-level unemployment rate. Some counties are 
double counted if they are included in more than one Forest impact area. 
Data Source: U.S. Department of Labor. 2018. Bureau of Labor Statistics, Local Area Unemployment 
Statistics, Washington, D.C., reported by Headwaters Economics’ Economic Profile System, 
headwaterseconomics.org/eps. 

Income 
Per capita income is an indicator of economic well-being.  For management, income is an 
important consideration because low income populations may be more vulnerable to any 
adverse effects that result from changes to forest management.  For example, if people must 
travel farther to access recreation sites this increases the cost to use these recreation sites and 
this may have a disproportionate effect on low income households.  MQ27a-3 provides per 
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capita income and the percent of the population below poverty levels for the Sumter and the 
aggregate region.  For reference, non-metro U.S. data are also listed. 

Region 8’s per capita income, $38,200, is similar to the non-metro national average, $39,000, 
with less than $1,000 difference between the two estimates.  The Francis Marion area of 
influence is near the higher end of the range for the region, which ranges from a minimum of 
$34,200 per capita in the National Forests of Alabama area of influence to $47,200 per capita 
in the Ozark-St. Francis area of influence.  The region has many forest planning units with per 
capita incomes below the region-wide average.  In fact, less than half --eight of the 18 
planning areas--have per capita incomes greater than the region average.  Similarly, the 
percent of population below poverty level is slightly higher for Region 8 than the national 
non-metro average-18 percent compared to 13 percent.  The communities adjacent to some 
Forests, including the Francis Marion, experience higher poverty levels (MQ27a-3). 

Table MQ27a-3. Per capita income and population poverty levels, 2016 

Location Per capita 
income 

Percent of 
population below 

poverty level 

Francis Marion $  41,187 17% 

Region 8 $  38,237 18% 

US (Non Metro) $  39,024 13% 
Sources: U.S. Department of Commerce. 2017. Bureau of Economic Analysis, Regional 
Economic Accounts, Washington, D.C., and U.S. Department of Commerce. 2017. Census 
Bureau, American Community Survey Office, Washington, D.C. reported by Headwaters 
Economics’ Economic Profile System, headwaterseconomics.org/eps. Downloaded May 24, 2018. 

Payments to States and Counties 
The National Forests and Grasslands make payments to states and local governments through 
three programs.  These are Federal Payments In-Lieu of Taxes (PILT) and Forest Service 
county payments--the Secure Rural Schools Act (SRS) or the Federal 25 Percent Fund and 
Payments to Grassland counties via the Bankhead-Jones Farm tenant Act. 

Counties receive revenue sharing payments from commercial activities on Federal lands, such 
as oil and gas leasing, livestock grazing, and timber harvesting.  For National Forests, 
beginning in 1908 the payment was 25-percent of the moneys received annually.  Since 2008 
the payments are based on 25-percent of the 7-year rolling average annual receipts.  These 
payments are commonly called 25-percent payments.  However, in 2000, the Secure Rural 
Schools and Community Self-determination Act was passed which offered a guaranteed 
source of payments that was not tied to annual commercial revenue on National Forests.  The 
vast majority of counties in the planning areas of influence in Region 8 elected to receive the 
Secure Rural Schools Act State Payment share in fiscal year 2017 and not the 25-percent 
payments.  Table MQ27-44 shows the Forest Unit and per-acre revenue from Secure Rural 
School and 25-percent Forest Service payments in fiscal year 2017.  

The Secure Rural Schools Act has periodically lapsed due to not being reauthorized by 
Congress.  Without reauthorization these payments revert to 25 percent payments.  The 25-
percent payments are, in many cases, are significantly smaller than the Secure Rural Schools 
Act payments.  

Payments to states and local government support public services in communities near the 
National Forests and Grasslands and contribute to employment and labor income in the 
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counties that surround the forest.  Some of the least affluent areas--for example, National 
Forests of Mississippi area of influence--receive the largest payments from the National 
Forests.  Forest Service payments to local governments in sparsely populated and low-income 
areas are likely to be particularly meaningful, since these areas typically get less revenue from 
property, sales, and income taxes to fund local government operations.  

Table MQ27a-4. Secure Rural Schools (SRS) Act Payments and 1908 Act 25 Percent Payments, 2017 

National Forest Acres Total payment Average payment 
per Acre 

Francis Marion 260,495 411,491  $       1.58 

Region 8 Total 12,241,944 25,486,446  $       2.08  
*Chickasawhay is not included. 
**Payments to counties with National Grasslands (e.g. LBJ/Caddo) are made through the Bankhead-Jones Farm Tenant Act, which is not 
included in this table. 
Source: USDA Forest Service ASR: Final Payment Detail Report PNF (ASR-10-02) Available at: 
https://www.fs.usda.gov/main/pts/securepayments/projectedpayments Downloaded May 23, 2018. 

Payments to states and local government support public services in communities near the 
National Forests and Grasslands and contribute to employment and labor income in the 
counties that surround the forest.  Some of the least affluent areas--for example, National 
Forests of Mississippi area of influence--receive the largest payments from the National 
Forests.  Forest Service payments to local governments in sparsely populated and low-income 
areas are likely to be particularly meaningful, since these areas typically get less revenue from 
property, sales, and income taxes to fund local government operations. 

The employment and labor income contributions of SRS and other county payments, such as 
Payments in Lieu of Taxes (PILT), are incorporated into the Economic Contribution Analysis 
section of this report. 

Forest Operations  
National Forests and Grasslands operations and infrastructure include personnel, program 
activities, roads, and facilities that contribute to the use and enjoyment of the forest.  An 
average of 60 percent of budgets was spent on salaries in fiscal year 2016.  The remaining 40 
percent was spent on non-salary expenditures (Table MQ27a-5).  These expenditures support 
programs that contribute to recreation opportunities, providing and maintaining wildlife 
habitat, and ecosystem restoration projects, to name a few.  

The National Forests and Grasslands’ operational expenditures contribute to economic 
activity in the communities that surround the forest.  Forest Service employees live in these 
communities and spend their income on housing, food, and a variety of other local goods and 
services.  The forest’s non-salary expenditures generate economic activity in businesses that 
supply goods and services to support Forest Service programs. 

Table MQ27a-5. Expenditure by Forest Planning Unit, FY2016 

Planning Unit  Salary   Non-salary  
Francis Marion & Sumter NF  $    11,767,310.36   $      7,121,841.05  

Region 8  $  186,358,415.40   $ 124,584,883.09  
Source: Aphelia. Update. 

Economic Contribution Analysis 

https://www.fs.usda.gov/main/pts/securepayments/projectedpayments%20Downloaded%20May%2023
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The economic contribution analysis estimates the role of Forest Service resources, uses, and 
management activities on employment and income in the communities that surround National 
Forests and Grasslands. 

The role of the National Forests and Grasslands in their respective regional economies was 
modeled with IMPLAN Professional 3.1 software using 2015 data.  IMPLAN is an input-
output model, which estimates the economic consequences of activities, projects, and policies 
on a region.  Input-output analysis represents linkages between sectors in an economy.  For 
example, forest visitors spend money on accommodations and food.  Accommodation and 
food service businesses buy supplies from other businesses.  The employees of these firms 
spend their earnings on a variety of goods and services.  These transactions result in direct, 
indirect, and induced effects in the regional economy, respectively.  IMPLAN uses Forest 
Service data on expenditures and resource uses to estimate the economic consequences of 
National Forests and Grasslands management. 

The National Forests and Grasslands area of influence for these economic contribution 
analyses are not the same as those considered for the indicators above.  These economic areas 
of influence include a larger collection of counties than those considered above. 

Employment by Program Area 
The extraction and consumption of forest products (for example, timber, minerals, forage), 
recreation visitors, and forest expenditures (for example, equipment and salaries) all 
contribute to the economic activity in the region.  Based on IMPLAN analysis, TableMQ27a-
6 shows the number of jobs attributable to various Forest Service program areas.  Local and 
non-local recreation visitors account for nearly 50 percent of all jobs, contributing a total 
approximate 14,229 of the 24,268 jobs on an average annual basis.  The Forest Service 
expenditures category captures both salary and non-salary expenditures.  Therefore, this 
category includes National Forests and Grasslands employees, forest contractors and 
suppliers, as well as employees of businesses where forest employees spend their household 
income.  These make up 19 percent of the total contribution. 

Labor Income by Program Area 
Table MQ27a-7 displays labor income attributable to various Forest Service programs.  The 
jobs estimates, presented above, offer an incomplete picture of the National Forests and 
Grasslands’ contributions to the regional economies.  Not all jobs are equivalent.  Labor 
income estimates help to clarify the role of forest management in supporting livelihoods in 
communities near the National Forests and Grasslands.  
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Table MQ27a-6. Total number of jobs contributed by program area, Region 8, 2015 

Program area Region 
8 Jobs  Francis Marion and Sumter 

Recreation 11,650 114 
Wildlife and Fish 2,579 83 

Grazing 80 0 

Timber 4,208 334 

Minerals 174 0 

Payments to States/Counties 1,038 38 

Forest Service Expenditures 4,536 281 

Total  24,268  850 
Note: The reported figures are a summation of the analysis for each planning unit. The region is not modeled as a whole. 
Source: Economic Contributions at a Glance, 2015 via personal communications with Susan Winter, WO EMC, May 13, 2018; 2014 reports 
available at https://www.fs.fed.us/emc/economics/contributions/at-a-glance.shtml 
Note: Due to changes in the methods used to define the areas of influence 2015 estimates are not strictly comparable to earlier year estimates. 

Table MQ27a-7. Total labor income, by program area 

Program area 
Total Labor Income 
(thousands of 2015 

dollars)  

Francis Marion and 
Sumter 

(thousands of 2015 
dollars 

Recreation $368,389 $3,677 

Wildlife and Fish $86,155 $2,839 

Grazing $1,162 $0 

Timber $216,010 $16,246 

Minerals $17,657 $0 

Payments to States/Counties $50,441 $1,894 

Forest Service Expenditures $271,820 $17,519 

Total Region 8 Forest Management $1,011,632 $42,175 
Note: The reported figures are a summation of the analysis for each planning unit. The region is not modeled as a whole. 
Source: Economic Contributions at a Glance, 2015 via personal communications with Susan Winter, WO EMC, May 13, 2018; 2014 reports 
available at https://www.fs.fed.us/emc/economics/contributions/at-a-glance.shtml 
Note: Due to changes in the methods used to define the areas of influence 2015 estimates are not strictly comparable to earlier year estimates 

Table MQ27a-8. Summary of monitoring evaluation trends for all monitoring questions and indicators 

Current Status Trend Towards 
Target 

Uncertain 
Trend 

Trend Away 
from Target 

Within target    

Indeterminate target  

Employment; 
Personal Income; 
Forest Expenditures 
and Employment; 
Payments to States 
and Counties; Jobs 
and Income 

 

Outside target  Poverty  Population 

Monitoring Discussion and Findings 

https://www.fs.fed.us/emc/economics/contributions/at-a-glance.shtml
https://www.fs.fed.us/emc/economics/contributions/at-a-glance.shtml
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Based on this review of economic indicators population and poverty are indicators worth 
noting at this time.  Many of the areas of influence surrounding the Francis Marion National 
Forest have seen significant population growth.  Growing populations and development will 
place greater demand on forest resources.  Managing the demands population growth places 
on public lands will be a challenge to management activities on the Francis Marion National 
Forest will likely continue address into the future. 

The 17 percent of population below poverty level for the Francis Marion is slightly lower for 
Region 8 at 18 percent.  In contrast it is higher than the national non-metro average of 15 
percent (Table MQ27a-3).  The communities adjacent to some Forests experienced even 
higher poverty levels, including the Francis Marion.  Poverty is an important indicator of both 
economic and social well-being.  Since these individuals will be more vulnerable to changes 
in the management of local resources, it is important for forest management to understand 
how these forest users may be affected by changes or restrictions to forest uses. 

Recreation visitor spending is the largest single source of economic activity associated with 
Forest management in Region 8.  This is, and likely will remain, an important facet of Forest 
Service management as it relates to local economies.  Combined with the pressures presented 
by a growing population as well as future budget uncertainty, sustainable recreation 
management is a challenge that the region must actively address to continue to provide 
recreation opportunities that are economically, socially, and ecologically supportable in the 
long term.  

Adaptive Management Considerations 
No adaptive management is warranted at this time.  Any significant changes in these baseline 
conditions as presented above could warrant a review of management as it relates to the 
indicator in question.  Population trends and poverty levels have been noted in in the Francis 
Marion assessment and 2017 Forest plan design.  

Plan direction (desired conditions) already incorporate the need for the recreation program to 
provide unique recreational opportunities that benefit the communities socially and 
economically, as well as recognizing the demands of population growth.  The National 
Framework for Sustainable Recreation will continue to be a valuable strategy given the 
significant challenges and importance of recreation resources.  These findings serve to 
highlight the contribution of recreation opportunities on National Forest System lands to the 
local economies. 
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MQ 27b: Are communities gaining benefits from the Forest and adding to the 
Forest's cultural uniqueness? 

Information 
This monitoring question is responsive to Desired Conditions: DC-THR-4, DC-COM-3, DC-
COM-4, DC-RIZ-Coastal-2, DC-RIZ-Wando-2, DC-RIZ-Wambaw-2, and DC-RIZ-Santee-2 
and Objectives: OBJ-COM-1, OBJ-REC-4, OBJ-REC-7, OBJ-RIZ-Wando-1, and OBJ-RIZ-
Coastal 1. 

OBJ-COM-1. Community Health 
Sponsor or co-sponsor at least one community-based event per year for ongoing dialogue 
with partners including (but not limited to) Gullah Geechee Heritage Corridors, Center for 
Heirs Property Preservation, Sewee Longleaf Conservation Cooperative, and local and 
county governments.  Assist in the formation of a community-based group/model that 
maintains an ongoing dialogue with forest decision makers to ensure that the unique social, 
cultural, and economic concerns of adjacent, local, and crossroads communities are 
considered in Forest management decisions within 5 years of forest plan approval. 

OBJ-REC-4. Volunteers 
Increase volunteer in-kind contributions of 8,500 hours by 100% within 10 years of the 
plan approval. 

OBJ-REC-7. Recreation Partnerships 
Increase the number of recreation partners (non-profit or for-profit organizations or 
companies) by 4 to 5 partnerships within 10 years of plan approval. 

OBJ-RIZ-Wando-1. Community Participation and Partnerships 
Engage with communities and partners to create a collaborative recreation resource action 
plan, which include trails, for the Wando Resource Integration Zones within 5 years of plan 
approval.  The plan should identify a shared vision for providing outdoor experiences, trail 
complexes, and connections (including connections from East Coast Greenway to Palmetto 
Trail and Tuxbury Trail systems), priority sites and services key to enhancing these 
experiences, support needed to manage the opportunities, and actions for implementation. 

OBJ-RIZ-Coastal-1. Community Participation and Partnerships 
Engage with communities and partners to create a collaborative recreation resource action 
plan, which include trails, for the Coastal Resource Integration Zone within 5 years of plan 
approval.  The plan should identify a shared vision for providing outdoor experiences, trail 
complexes, and connections (including connections from East Coast Greenway to Palmetto 
Trail and Tuxbury Trail).  The plan should also identify a marketing strategy to guide 
messaging and delivery of visitor information to target audiences through multiple media 
formats.  Partners identify services key to enhancing these experiences, support needed to 
manage the opportunities, and actions for implementation. 

Monitoring Indicators: 
(I-1) Number and type of education and youth programs.  
(I-2) Number of recreation-related partnerships.    
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(I-3) Number of volunteers.   
(I-4) Number of youth participating in various forest education and youth programs 
including employment. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 4 years 

New Science or other information 

Results 
Across both the Francis Marion and Sumter National Forests, we engage a variety of 
volunteer and service partners.  In FY18, most hours accomplished included as campground 
hosts, developed recreation site maintenance, trail maintenance, wilderness trails 
maintenance, and wilderness/wild and scenic river monitoring.  Across both forests, the 
accumulated hours for all volunteer and service programs is over 33,000.  The appraised value 
of the work is $814,000 equaling 18 person years.  Environmental education program delivery 
at Sewee Visitor Environmental Education center is a large part of the forest conservation 
education program on the Francis Marion. 

Recreation partnerships have increased.  Palmetto Conservation Corps (South Carolina’s only 
AmeriCorps trail-based program for young adults) is a new partner on trails maintenance 
making significant contributions in time.  South Carolina Department of Natural Resources 
partnered with the forest to build and operate a regional shooting range, Twin Ponds on the 
forest. 

Monitoring Discussion and Findings  
• Do monitoring results demonstrate intended progress toward Plan targets?  Yes. 
• Based on monitoring results are changes needed to forest plan direction, management 

activities, or the monitoring program?  No.  

Adaptive Management Considerations 
N/A 
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MQ 28: Are the fire regime condition class (FRCC) maintenance and 
restoration, vegetative conditions within or near historical range, resulting in 
reduced risks of wildfire to developments, private property, and Forest Service 
infrastructure in interface and intermix areas?  
MQ 30: What assistance has been provided to counties for developing and 
implementing mitigation and protection in county-wide community wildfire 
protection plan (CWPP) for Berkeley County and one county-wide CWPP for 
Charleston County? 

Information 
MQ 28 is responsive to Desired Conditions: DC-COM-2 and OBJ-COM-2 and Objectives: 
OBJ-MA2-1. 

MQ 30 is responsive to Desired Conditions: DC-COM-2 and OBJ-COM-3 

Monitoring Indicators: 
MQ 28 (I-1) Acres in FRCC 1, 2, and 3 

MQ 30 (I-1) Counties providing technical and monetary assistance (i.e. agreements or other 
instruments).  This includes needing to know acres treated and location to infrastructure. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 2 years for MQ 28 and MQ 30. 

New Science or other information 
Note: Refer to MQ 6 through 9 regarding the use of fire for restoring ecological systems and 
the new modeling approaches for tracking ecosystem conditions. 

Southwrap 
The Southern Wildfire Risk Assessment (SWRA) project is an ongoing effort supported by a 
coalition of state, federal, and NGO’s to provide a consistent, comparable set of scientific 
results to be used as a foundation for wildfire mitigation and prevention planning in the 
Southern states.  Results of the SWRA can be used to help prioritize areas in the state where 
tactical analyses, community interaction and education, or mitigation treatments might be 
necessary to reduce risk from wildfires.  

The 2017 Francis Marion Forest Plan used fire regime condition class (FRCC) as a basis for 
evaluating the need for prescribed fire and other treatments for the protection of adjacent 
human communities.  The assessment used data for FRCC up to year 2014, but since then, the 
Forest Service has moved away from using FRCC due to its lack of spatial and temporal 
specificity (Beth Buchanan, per com) and relying more on local data.  The Southwrap 
assessment can be used in lieu of FRCC.  The Community Protection data layer would be 
appropriate for addressing the monitoring questions in this section. 
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Forestwide Prescribed Fire Environmental Assessment 
The use of prescribed fire across the entire FMNF was assessed in the 2019 EA.  As cited in 
the EA: The Forest Plan for the Francis Marion was signed in March 2017.  The 2017 Francis 
Marion Forest Plan established management direction for two management areas across the 
national forest.  The primary difference between the two management areas is the ability to 
safely apply landscape-level, frequent prescribed fire.  Management Area 1 (MA1) was 
developed from the current area prescribed burned on the Francis Marion and also provided 
the best opportunities for maintaining and restoring sustainable levels of fire-adapted longleaf 
ecosystems and habitats for fire-adapted at-risk species.  While Management Area 2 (MA2) 
focused on reducing fuel loadings within the wildland urban interface.  

Within MA2 (103,000 acres), the Francis Marion National Forest occurs adjacent to a large 
and rapidly expanding urban interface, driven by swiftly expanding population growth and 
urbanization.  The August 2001 Federal Register lists 12 communities within the Francis 
Marion National Forest proclamation boundary (Germantown, Tibwin, McClellanville, 
Awendaw, Wando, Honey Hill, Shulerville, Huger, Cordesville, Bethera, Jamestown, and St. 
Stephen), that occur in the wildland-urban interface and are “at risk” from wildfire.  Within 
the Francis Marion National Forest boundary, approximately 38% of the land is privately 
owned, further contributing to fuel management challenges and the risk of wildfire.  

Remote Sensing Data 
In 2018, the Southern Research Station began an analysis of the FMNF using data streams 
from Sentinel 2 satellites.  Preliminary results and uses of those data are provided here, but 
needs ground follow-up on the ground information to verify results. 

Procedure and Results 
The questions for this report are focused on the protection of cities and towns where there are 
higher densities of human communities as well as providing assistance to the counties.  As 
such, information on the following has been compiled as follows. 

Task A: 
1. Summarize the acres of prescribed fire over time by Burn Unit (Table 1).  Use GIS 

data Layer rx burn_11_19.  (Table D-1.)   
2. Summarize acres of prescribed fire over time in Management Area 2 by Burn Unit.  

Union of GIS Layer rx burn_11_19 and MA_Poly.  Filter MA 2.  (TableD-2.) 
3. Summarize the acres of prescribed fire over time in Management Area 1 by Burn Unit.  

Filter MA 1 (Table D-3). 
4. Use Southwrap Risk Assessment Layer: Community Protection Layer. Clip to GIS 

Data Layer- Fire Districts.  Union with GIS Burn Units and Management Areas.  Filter 
Management Area 2.  The Community Protection data layer identifies areas of highest 
risk based on structure density and 2-hour fire spread (Table D-4). 

5. Use GIS Stands Layer to Union with #4 above and summarize by filtering loblolly 
stands in MA 2.  The purpose is to summarize data by boundaries that cross 
cooperating agencies jurisdictions.   

6. Inquire about the status of CWPP for Berkeley and Charleston Counties. 
 
Summary tables and maps are found in Appendix D of this report as follows. 
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• Burn Unit Summaries (landscape orientation) 
o Table D-1.  Prescribed Fire (acres) All Burn Units over time 
o Table D-2.  Prescribed Fire (acres) by Burn Unit in MA 2 over time 
o Table D-3.  Prescribed Fire (acres) by Burn Unit in MA 1 over time 

• Fire District Summaries by Burn Unit 
o Table D-4.  Summary of Risk by Fire District and Area of MA 2 in Fire 

District 
o Table D-5.  Amount of MA 2 burned by Fire District and Amount of Highest 

Risk Stands. 
o Table D-6.  Prescribed Fire (acres) by Burn Unit in MA 2 by Fire District over 

time 
• Maps and Figures 

o Figure D-1.  Map of Fire Districts (Source: Berkeley County) 
o Figure D-2.  Map of Fire Districts (Names only: GIS File; Fire Districts) 

Task B:  
1. Sample of field verification (in progress).  Developing baseline and procedure. 

Reporting in 2021. 

Task C: 
1. Remote Sensing of Land Use Change and Vegetation Change (in progress).  

Developing baseline and procedure.  Reporting in 2021. 

Monitoring Discussion and Findings  

Prescribed Fire Program (MQ28) 
• The plan objective (Obj-MA-2-1) is on track for achievement within the 10 year period.  

Approximately 8,000 to 10,000 acres of MA 2 lands are on the trajectory of a sustained 
lower fuel loading (Fire Regime 3 to Fire Regime 2 or 1) using the prescribed fire 
program.  This is based on the total amount of burning in MA 2 from 2014 to 2018 (Table 
2).  At least one-half of the 15,000 acre objective of treating fuel loads in MA 2 in the 
Forest Plan is currently being achieved by the prescribed fire program.  Mechanical 
treatment of fuel loadings may be achieving more acreages. 

• Although Monitoring Questions 6-9 are designed to address Management Area 1 
conditions, the amount of growing season burning in the Forest Plan (16,000 ac) appears 
low and should be re-evaluated over the next monitoring cycle.  The average amount of 
burning over a 10-year period in -what is now Management Area 1- is approximately 
37,000 acres per year.  With a desired condition for every 3rd burn to be in the growing 
season.  In theory, this could be as high as 37,000 acres of growing season burning, but the 
practical application would likely range in the 25,000 to 30,000 acre range when the 
ecological systems with highest fire return rating is considered.   

Using Southwrap Risk Assessment (MQ28) 
• There are 36 fire districts in the surrounding Francis Marion National Forest planning area 

comprising about 1,200,000 acres.  Of that land area, approximately 372,000 acres (31%, 
mostly private lands) have high risks of wildfire using Southwrap community protection 
estimates. (Table 4).  
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• Thirteen fire districts have lands of the FMNF that are in Management Area 2, comprising 
about 114, 000 acres.  Of these Management Area 2 lands, about 50,000 acres (44%) are 
coded as loblolly stands that could pose the higher risks of wildfire (Table 5). 

• Priority for burning in Management Area 2 is occurring in the Alvin, Awendaw, 
Macedonia, and Huger fire districts where Southwrap estimates high proportions of risks 
to community protection.  The Shulerville/Honey Hill fire district has lower risks from 
Southwrap estimates but has a fairly high amount of burning in Management Area 2, 
which is largely due to 1400 burned acreages in 2016.  Low burning acreages had 
occurred in the Bonneau and Cainhoy fire districts. 

CWPP (MQ30) 
Forest Plan Objective: OBJ-Com-3 is on track for achievement within the 10-year plan 
period: 

o Charleston County: CWPP developed and approved. 
o Berkeley County: CWPP developed; pending approval 

Recommendations 

Forest Plan 
• The 15,000-acre objective (Obj-MA-2-1) is on track for achievement within (or 

before) the 10-year forest plan period.  
• Re-evaluate the objective for growing season burning in Management Area 1.     

Monitoring Program 
• Modify the indicators to include and evaluate partner data (Southwrap Risk 

Assessment) and participate in updating Southwrap data. 

Monitoring Activity 
• Finalize procedure and baselines for field verification (Task B) and remote sensing 

change detection (land use and vegetation) and report for the next monitoring cycle.  
• Check areas of Management Area 2 in Bonneau and Cainhoy Fire Districts for 

potential priorities for fuel reduction. 
• Check Burn Units 152 and 156.  These currently have not management area 

designations in the datasets. 
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MQ 29: What are the trends in the condition of cultural resources and heritage 
assets?  Are disturbances declining? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-2 and Objectives: 
OBJ-MUB-4, OBJ-MUB-5, OBJ-RIZ- Coastal –S-2, OBJ-RIZ- Coastal –S3, and OBJ-RIZ- 
Wambaw –S1. 

OBJ-MUB-4. Cultural Resources 
Develop a heritage program plan with communities, partners and federally-recognized 
tribes with ancestral connections to the area within 10 years of plan approval. 

OBJ-MUB-5. Historic Property Plan 
Develop historic property plans for each priority heritage asset on national forest land with 
communities, partners, and federally recognized tribes with ancestral connections to the 
area within 10 years of plan approval.  Reduce deferred maintenance needs at the Tibwin 
priority heritage asset. 

OBJ-RIZ-Coastal-S2. Cultural Resources 
Nominate 3 priority heritage assets, Sewee Shell Ring; Walnut Grove House; and Tibwin 
House as National Register Districts within 3 years of plan approval.  Engage with 
communities, partners, and federally recognized tribes with ancestral connections to the 
area to develop historic property plans for each priority heritage asset within the plan area. 

OBJ-RIZ-Wambaw-S1. Cultural Resources 
Nominate Battery Warren as a National Register District within 3 years of plan approval.  
Engage with communities, partners, and federally recognized tribes with ancestral 
connections to the area to develop a historic property plan for Battery Warren. 

Monitoring Indicators: 
(I-1) Condition of cultural resources (i.e., benign neglect)  
(I-2) Disturbed or damaged cultural resources by human and/or environmental 
(I-3) Sea Level Rise (see MQ 25) 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Annual Heritage Program Managed to Standard Measure; Once every 5 years for Priority 
Heritage Assets and reported at the 6 year monitoring reporting period.  As needed for 
Heritage Assets.  

New Science or other information 

Results 
 
The Heritage Program Plan for the forest has not been developed yet. 
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The Historic Property Plans for the forest have not been developed. 

The three National Register districts have not been submitted. 

Battery Warren has not been nominated to the National Register. 

Several Priority Heritage Assets continue to suffer from benign neglect including the North 
Tibwin House, Walnut Grove Lodge, Old Awendaw Work Center, and the Honey Hill Fire 
Lookout Tower. 

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?  The monitoring 
results find that there has not been progress toward Plan targets. 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No changes to the 
forest plan direction are warranted at this time. 

Adaptive Management Considerations 
(I-1 and I-2) Alert: Damage to cultural resource. 
Response: Condition assessment is needed. 
(I-3) Alert: Sea level rise approaching lowest depth of historic cultural deposits. 
Response: Tribal consultation and treatment of adverse effects. 
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MQ 31: For recreation sites and trail planning is the Forest initiating a 
collaborative, partner-backed recreation planning process with outcomes that 
include connections from the East Coast Greenway to the Palmetto Trail and 
Tuxbury Trail Systems? 

Information 
This monitoring question is responsive to Desired Conditions: DC-REC-2, DC-REC-3, DC-
REC-4, and DC-COM-3 and Objectives: OBJ- OBJ-REC-3, OBJ-REC-6, OBJ-REC-7, and 
OBJ-RIZ-Wando-1. 

OBJ-REC-3. National Quality Standard at Developed Recreation Sites 
Meet national quality standards at forest priority developed recreation sites within the five 
years of the plan approval. 

OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance 
Increase percentage of trails maintained to standard to 45% within 10 years of plan 
approval.  (The trails maintained to standard on the entire Francis Marion and Sumter 
National Forests (FMS) in FY2015 was 38%). 

OBJ-REC-7. Recreation Partnerships 
Increase the number of recreation partners (non-profit or for-profit organizations or 
companies) by 4 to 5 partnerships within 10 years of plan approval. 

OBJ-RIZ-Wando-1. Community Participation and Partnerships 
Engage with communities and partners to create a collaborative recreation resource action 
plan, which include trails, for the Wando Resource Integration Zones within 5 years of plan 
approval.  The plan should identify a shared vision for providing outdoor experiences, trail 
complexes, and connections (including connections from East Coast Greenway to Palmetto 
Trail and Tuxbury Trail systems), priority sites and services key to enhancing these 
experiences, support needed to manage the opportunities, and actions for implementation. 

Monitoring Indicators: 
(I-1) Number of partners engaged in collaborative planning for recreation.   

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 3 years and reported at the 4 year monitoring reporting period. 

New Science or other information 

Results 
Connections of trails to communities and other trails systems has increased.  The City of 
Awendaw partnered with the forest to connect the East Coast Greenway through the forest and 
to the city’s trail system.  Berkeley County has also been a partner on trails through the Title II 
dollars, funds used for the for protection, restoration, and enhancement of fish and wildlife 
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habitat, and other resource objectives consistent with the Act on Federal land and on non-
Federal land where projects would benefit the resources on Federal land.  

Monitoring Discussion and Findings  
• Do monitoring results demonstrate intended progress toward Plan targets?  Yes 
• Based on monitoring results are changes needed to forest plan direction, management 

activities, or the monitoring program?  No.   
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Progress toward meeting the desired conditions and 
objectives in the plan, including providing for multiple use 
opportunities.   
MQ 32: Are habitat conditions provided for a harvestable level of game species? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-1 and Objectives: 
OBJ-MUB-2.  

OBJ-MUB-2. Hunting Opportunities 
Coordinate with SCDNR to manage the Francis Marion for native wildlife, including the 
management of 5 South Carolina Wildlife Management Areas and maintenance of 
approximately 675 acres of wildlife openings on an annual basis.  

Monitoring Indicators: 
(I-1) Acres of early successional habitat for deer and Bobwhite quail and late successional 
habitat for turkey; 
(I-2) Population trends – presence and absence of quail and turkey  
(I-3) Population trends – presence and absence of deer.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency 
Annual surveys are conducted. Report every two years. 

New Science or other information/References  
SC DNR and US FS does conduct surveys and monitor these species and their habitat, but 
nothing on a local level is documented.  The DNR does conduct local deer hunts and have 
check-in stations, but nothing collected at a scientific level.  The DNR does conduct regional 
level population surveys on these species.  No direct measurements are made to determine 
status changes of habitat for these species.  The Forest Service does document habitat 
treatments and these data can be considered when determining if these species are benefiting 
from increased habitat.  

Results 
The status of game species and their habitat on Francis Marion National Forest is being 
maintained by on-going habitat treatments.   

Game species as a whole are maintaining their status (i.e., rabbit, squirrels, waterfowl, 
bobwhite quail, and white-tailed deer) except for eastern wild turkeys.  Throughout their 
range the bobwhite quail population has been low, even though there are hunt-able cells 
throughout its range including the Francis Marion National Forest.  Once the bobwhite quail 
population took their incredible dive in population that status has been maintained and their 
population continues to stay low in most locations.  It is common knowledge with experts and 
agencies that wild turkeys are declining in population throughout their range too.  This is a 
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similar path to that of the Bobwhite Quail which took place years ago.  Currently, it is unclear 
as to why this is occurring with wild turkeys, but many have their theories and are 
investigating into their suspicions.  Recently, some have questioned and made suggestions 
regarding Rx burning and wild turkey habitat on the Francis Marion National Forest, and the 
dialogue is continuing. 

Monitoring Discussion and Findings  
The prescribed burning treatments are continuing which, used properly, restores and maintains 
habitat for all game species, but the timber or thinning treatments have slowed and if this 
continues it would negatively impact the available habitat needed for these species and 
ultimately negatively impact the population of each of the species. 

• Do monitoring results demonstrate intended progress toward Plan targets?  Yes.  
• Based on monitoring results are changes needed to forest plan direction, management 

activities, or the monitoring program?  If so, what change is warranted?  Yes.  Timber 
and Rx burning treatments must continue in harmony as management tools in order for 
preferred habitats to be restored and maintained.   

Adaptive Management Considerations 
Alert: Decline in habitat and/or population for 4 consecutive years.  May be delayed 1-3 
years because of the data gap between years.  The data is already a year-old in most cases 
before we can see a need for change. 
Response: Determine source of population and/or habitat decline, develop appropriate 
management actions.  Contact partners and initiate sessions to see if similar trends are 
occurring.  Maybe a need for a harvest change and not a habitat. 
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MQ 33: In mixed pine/hardwood or loblolly pine forests, what is the young-age 
forest component in Management Area 2? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MA 2-1 and Objectives: 
OBJ-MA2-2. 

OBJ-MA2-2. Flow of Age Class 
Provide at least 5,000-6,000 acres of young age component (0-10) forest in loblolly pine 
or mixed pine-hardwood forests within Management Area 2 within 10 years of plan 
approval.  

Monitoring Indicators: 
(I-1) Acres of young age (0-10 years) forest component.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 2 years 

New Science or other information 

Results 
In management area 2, 45,230 acres were analyzed for this desired condition.  The GIS 
database indicates that of this area only 34 acres are age 0-10 forest.  This tiny fraction is 
about 0.08% of management area 2.   

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

No.  The figure is small, and likely to remain so for some time because: 

• It takes a number of years to examine stands, prescribe treatments and complete 
environmental decisions. 

• Additional time is needed to prepare timber sales, sell them, complete harvest and 
reforest the area. 

• The capacity to accomplish sale and harvest is currently limited. 
• Longleaf pine restoration and management in management area 1 is a higher priority, 

as is maintaining moderate stand densities. 

Adaptive Management Considerations 
Alert: Less than half of objective OBJ-MA2-2. 
Response: Review of causes of why the objective is not being met and develop an appropriate 
response.   

MQ 34: What is the trend in the density of pine stands resulting from ecosystem 
restoration, hazardous fuel reduction, and timber management? 
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Information 
This monitoring question is responsive to Desired Conditions: DC-ECO-2, DC-ECO-3, DC-
ECO-6, and DC-MA2-1 and Objectives: OBJ-THR-1 and OBJ-MUB-7. 

OBJ-THR-1. Reduce Forest Stand Densities 
Achieve low to moderate stand densities on approximately 17,000 acres of stands within 
10 years of plan approval, in stands that are at densities higher than their desired 
conditions. 
 

OBJ-MUB-7. Wood Products 
Wood Products Base Level: Within 10 years of plan approval, provide 60 MMCF of wood 
products from lands suitable for timber production.  This level is established in recognition 
of current fiscal capability and organizational capacity. 

Monitoring Indicators: 
(I-1) Acres of thinning harvest sold.  

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 2 years  

New Science or other information 

Results 
Fiscal year 2018 was the first full year under the revised plan.  In FY 2018, 1355 acres of 
thinning harvest were sold.   

Monitoring Discussion and Findings  
• Do monitoring results demonstrate intended progress toward Plan targets?  

This pace needs to increase to achieve OBJ-THR-1.  The capacity to accomplish the 
sale and harvest of timber is recovering and improving, but longleaf pine restoration 
and regeneration is a competing need for this capacity. 

• Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 

Adaptive Management Considerations 
Alert: Presence of stands in a high density condition. 
Response: Prioritize high density stands for thinning. 
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MQ 35: To what extent have fishing ponds been enhanced to provide for the 
desired game fish populations and recreational fishing opportunities? 

Information 
This monitoring question is responsive to Desired Conditions: DC-REC-6 and Objectives: 
OBJ-MUB-3. 
 
OBJ-MUB-3. Fishing Opportunities 

Maintain or improve 41 acres of pond habitat and angler access on an annual basis to 
provide high-quality sustainable angling opportunities on at least 15 managed recreational 
fishing ponds and coordinate with SCDNR. 

Monitoring Indicators: 
(I-1) Fish species presents and abundance.   
(I-2) Water quality. 
(I-3) Acres of habitat improved. 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
(I-1) Water quality – annual 
(I-2) Population monitoring – annual 
(I-3) Acres of habitat improved – every two years  

New Science or other information 

Results 
In 2017, 33 acres of habitat improvement work was completed on the district ponds/lakes.  
This work included additions of lime, fertilization, stocking of carp, habitat additions, and 
stocking of catfish.  In 2018 47 acres of habitat improvement work was completed on the 
district ponds/lakes.  This work included additions of lime, fertilization, stocking of carp, 
habitat additions, and stocking of catfish.  The liming was done in lakes based on the water 
chemistry test from FY17.  South Carolina Department of Natural Resources recommends 
liming of waterbodies that have alkalinity and total hardness values less than 20 ppm.  It also 
does no good to fertilize waterbodies that have alkalinity and total hardness values less than 
20 ppm because the fertilizer will not be utilized in the system.  Liming and fertilization are 
used to increase productivity within the waterbody which increases size and density of fish.  
The Forest is trying to get on a rotation of stocking triploid grass carp in these ponds to help 
control aquatic vegetation.  The use of triploid grass carp removes the possibility of these 
non-native invasive species breeding and spreading beyond the ponds.  The level of stocking 
was determined based on the level of vegetation issues within the pond/lake.  The control of 
vegetation can be beneficial to the fish in the waterbody but is also useful for the angler trying 
to recreational use the waterbody.  Habitat improvement in 2017 and 2018 included the 
hinging of trees along the shoreline and the addition of stumps for cover structure.  Addition 
of structure improves hiding structure for fish from predators within the pond/lake, adds 
habitat for species of insects and macrophytes which increases the available food availability 
within the food web, and creates openings for fishing and concentrates fish for better 
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recreational fishing.  In 2017 and 2018 stocking of catfish within Sewee pond was done as 
part of the kid’s fishing day event.  This supplemental stocking helps to improve the 
recreational enjoyment of families fishing the pond.  No population monitoring was 
conducted within the 2017 and 2018 fiscal year.  This monitoring is planned for FY2019. 

Pond/Lake Habitat Improvement 

Table 35-1. Habitat Improvements in 2017. 
FY17 Size Lime Fertilizer Carp Habitat Stocking 

Windom Corner 
Pond 4.73 X X     

 

Rhem's Church Pond 0.49      
Twin Pond 8.07      
Bluebird Pond 3.72 X X X    
Jackie Pond 2.19 X X      
Lower Nebo Pond 0.6 X X   X  
Willow Hall Pond 3.08   X      
Gator Pond 1.42   X      
Coop Pond 2.93   X      
Upper Nebo Pond 1.07   X   X  
Middle Nebo Pond 2.63   X   X  
New Hope Pond 3.02   X X    
Old Georgetown 
Pond 3.44   X     

 

Bellefield Pond 3.42   X X    
Sewee Pond 0.83   X     X 
Guilliard Lake 5.00      
Total Acres Treated 

2017 33     
 

Table 35-2. Habitat Improvements in 2018. 
FY18 Size Lime Fertilizer Carp Structure Stocking 

Windom Corner 
Pond 4.73  X  X 

 

Rhem's Church Pond 0.49 X     
Twin Pond 8.07 X   X  
Bluebird Pond 3.72  X  X  
Jackie Pond 2.19  X  X  
Lower Nebo Pond 0.6  X    
Willow Hall Pond 3.08  X X X  
Gator Pond 1.42  X X X  
Coop Pond 2.93  X  X  
Upper Nebo Pond 1.07  X X   
Middle Nebo Pond 2.63  X X   
New Hope Pond 3.02  X  X  
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Old Georgetown 
Pond 3.44  X X X 

 

Bellefield Pond 3.42  X  X  
Sewee Pond 0.83  X X X X 
Guilliard Lake 5.00    X  
Total Acres Treated 

2018 47     
 

Pond Water Chemistry 

Table 35-3. Water chemistry in 2017. 

FY17 Size 
Temperature 

OC pH 
Alkalinity 

(ppm) 

Total 
Hardness 

(ppm) 
Windom Corner 
Pond 4.73 22.3 6 4 18 
Rhem's Church 
Pond 0.49 20.5 6.2 4 6 
Twin Pond 8.07 23.6 5.8 12 8 
Bluebird Pond 3.72 18.7 5.8 14 14 
Jackie Pond 2.19 19.1 6.9 18 14 
Lower Nebo Pond 0.6 22.3 7.3 22 22 
Willow Hall Pond 3.08 19.8 7.4 28 26 
Gator Pond 1.42 21.1 7.3 30 40 
Coop Pond 2.93 18.4 7.4 38 38 
Upper Nebo Pond 1.07 20.7 7.4 38 46 
Middle Nebo Pond 2.63 23.9 7.5 38 42 
New Hope Pond 3.02 19.6 6.4 44 38 
Old Georgetown 
Pond 3.44 21.1 6.9 44 46 
Bellefield Pond 3.42 25.9 7 46 52 
Sewee Pond 0.83 23.2 7.6 54 62 
Guilliard Lake 5.00 - - - - 

Table 35-4. Water chemistry in 2017. 

FY18 Size 
Temperature 

OC pH 
Alkalinity 

(ppm) 

Total 
Hardness 

(ppm) 
Windom Corner 
Pond 4.73 - - - - 
Rhem's Church 
Pond 0.49 16.3 8.7 8 7 
Twin Pond 8.07 - - - - 
Bluebird Pond 3.72 - - - - 
Jackie Pond 2.19 - - - - 
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Lower Nebo Pond 0.6 - - - - 
Willow Hall Pond 3.08 - - - - 
Gator Pond 1.42 - - - - 
Coop Pond 2.93 17.1 9.9 38 38 
Upper Nebo Pond 1.07 - - - - 
Middle Nebo Pond 2.63 - - - - 
New Hope Pond 3.02 - - - - 
Old Georgetown 
Pond 3.44 - - - - 
Bellefield Pond 3.42 - - - - 
Sewee Pond 0.83 - - - - 
Guilliard Lake 5.00 - - - - 

Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Yes 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 

Population monitoring will not occur every year.  It is being done in conjunction with South 
Carolina DNR and has to be done on their time table.  Some sampling could occur each year 
but some years may have no sampling. 
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MQ 36: Is wilderness character being preserved in designated wilderness areas? 

Information 
This monitoring question is responsive to Desired Conditions: DC-RIZ-Wambaw-S-1. 

Monitoring Indicators: 
(I-1) Refer to specific wilderness performance elements (these are specific to each 
wilderness). 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Collected annually and reported every two years.  

Results 
There are four designated wildernesses on the Francis Marion National Forest.  Each 
wilderness has 10 elements that are used to report and monitor conditions for wilderness 
character.  The elements chosen are specific to each wilderness uniqueness.  

Wambaw Creek Wilderness  

Invasives 
Informal surveys have been completed.  Treatments of NNIP adjacent to the 
wilderness are ongoing. 

Air Quality Values 
A wilderness air quality value plan has been developed that identifies wilderness air 
quality values, sensitive receptors, and indicators.  It was signed by the Forest 
Supervisor in August 2011. 

Remaining 8 elements 
No change. 

Wambaw Swamp, Little Wambaw Swamp, Hellhole Bay 

Invasives 
Informal surveys have been completed.  Treatments of NNIP adjacent to the 
wilderness are ongoing. 

Air Quality Values 
A wilderness air quality value plan has been developed that identifies wilderness air 
quality values, sensitive receptors, and indicators.  It was signed by the Forest 
Supervisor in August 2011. 

Remaining 8 Elements  
No change. 
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Monitoring Discussion and Findings  

• Do monitoring results demonstrate intended progress toward Plan targets?  Yes. 
• Based on monitoring results are changes needed to forest plan direction, management 

activities, or the monitoring program?  No.  If so, what change is warranted? 
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MQ 37: Are Wild and Scenic River Outstandingly Remarkable Values (ORVs) 
and free flowing conditions being maintained? 

Information 
This monitoring question is responsive to Desired Conditions: DC-RIZ-Coastal-S-2, DC-RIZ-
Wambaw-S-3, and DC-RIZ-Santee-S-2. 

Monitoring Indicators: 
(I-1) Monitor project level planning and implementation within river corridors, (including 
but not limited to prescribed fire, maintenance of trails and recreation of facilities, 
restoration of native communities, control of NNIS, etc.) 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every three years and reported at the 4 year monitoring reporting period.  

New Science or other information 

Results 
Eligible rivers are considered during planning and implementation within river corridors, 
(including but not limited to prescribed fire, maintenance of trails and recreation of facilities, 
restoration of native communities, control of NNIS, etc.).  FY18 projects had adequate 
mitigation to maintain ORV’s, and the initial classification.  

Monitoring Discussion and Findings  
• Do monitoring results demonstrate intended progress toward Plan targets?  Yes 
• Based on monitoring results are changes needed to forest plan direction, management 

activities, or the monitoring program?  No.  If so, what change is warranted? 
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MQ 38: To what extent is the National Forest Transportation System moving 
toward a sustainable and properly sized system; that provides public and 
administrative access for visitor enjoyment and forest management; and 
minimizes adverse resource effects? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-3 and Objectives: 
OBJ-MUB-6  

OBJ-MUB-6. Comprehensive Roads Planning and Maintenance 
Within 3 years of plan approval, develop an action plan for management of the road system 
on the Francis Marion following guidance in FSM 7703 on transportation and using the 
following priorities: 

   Maintenance of forest priority open roads (in priority order): 
1. Roads needed for ecosystem restoration, maintenance of wildlife openings, fishing ponds, 

and access to administrative and developed recreation sites. 
2. Roads accessing private inholdings. 

Priorities for road closures (e.g. seasonal, intermittent, permanent; not in priority 
order): 
1. Restoring semi-primitive motorized settings for enhancement of remote recreational 

experiences. 
2. Reducing road use in areas of at-risk species that are sensitive to road use. 
3. Improving connectivity of ecosystems where roads are significantly altering current 

ecosystem function or reducing impacts to resources. 
4. Improving human health and safety (e.g., prescribed burn, wildfires, storm damage, etc.). 
 
Monitoring Indicators: 

(I-1) Open Road Mileage and Density 
(I-2) Deferred Road Maintenance   

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Every 5 years reassess the road conditions and report at the 6 year monitoring reporting 
period. 

New Science or other information 
N/A 

Results 
Road and Bridges Infrastructure includes the following:  

1. 72.44 miles of Level 2 maintained roads 
2. 292.96 miles of Level 3 Maintained roads 
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3. 49.31 miles of Level  4 Maintained roads 
4. 1.48 miles of Level 5 Maintained roads 
5. 31 bridge structures 
6. 3,885 road drainage culverts  

Open Road Mileage and Density (1-1), and Deferred Road Maintenance (1-2) are shown in 
Table 38-1. 

Table 38-1 Trend Data from FY17 to FY18 

Activity Unit of 
Measure FY17 FY18 

Open Road Mileage 
Density Miles/Ac 0.0016 0.0016 

Open Road Mileage Miles 416 416 

Maintenance Required $  $ 790,768.31   $ 799,150.03  
Deferred Road 
Maintenance $  $8,641,340.00   $8,874,507.38  

Bridges Required 
Replacement Each 1* 1* 

AOP Required 
Installation Each 24* 24* 

*Cost are Not Included in Deferred Road Maintenance 

Monitoring Discussion and Findings  
• 24 existing culverts that are important for the Aquatic organism’s Passage (AOP’s) 

were identified and replacement is required.  
• Three disasters occurred in the last 5 years that increased the need for deferred 

maintenance in forest infrastructure.  
• In the last bridge inspection, 1 bridge with load deficiency were found, generating the 

need for replacement for the next 5 - 10 years. 
• All of our bridges were built around the 1970s, therefore, they have spent half of their 

service lives, creating an additional increase in deferred maintenance in the next 10-20 
years. 

• The forest has identified 883 cross culverts to be replaced from the existing 3885. 

Adaptive Management Considerations 
N/A 
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MQ 39: What are the trends in air quality and acidic deposition on the National 
Forest?  Are conditions improving? 

Information 
This monitoring question is responsive to Desired Conditions: DC-MUB-6. 

Monitoring Indicators: 
(I-1) Fine Particulate Matter 
(I-2) Ozone 
(I-3) Acidic Deposition 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Collect annually and report every 2 years. 

New Science or other information 
The best way to evaluate air quality status and trends as related to both forest health and 
wilderness character is to compare measured air pollutant concentrations to air quality 
standards.  The U.S. Environmental Protection Agency (EPA) has been directed by Congress 
to set national ambient air quality standards (NAAQS).  This standard is reviewed every few 
years, and revised (strengthened) if the most recent scientific research indicates that the 
current standard is not protective enough of sensitive populations.  The criteria pollutants of 
most concern on the Francis Marion National Forest are particulate matter and ozone.  Levels 
of these pollutants are measured at air monitoring sites near the National Forest.  Fine 
particulate matter is the leading cause of regional haze (also known as visibility impairment), 
while ozone can harm sensitive vegetation within the forest.  Additionally, at elevated 
concentrations these two pollutants can impair the health of both employees and visitors to the 
National Forest.   

Acidic deposition of sulfates and nitrogen compounds from anthropogenic sources can 
negatively impact sensitive ecosystems.  These compounds can acidify soil and surface 
waters, affect nutrient cycling and impact the ecosystem services provided by forests.  
Sulfates and nitrogen compounds are deposited in precipitation (known as wet deposition), as 
well as particulates and aerosols (known as dry deposition), or directly from clouds/fog vapor. 

In the United States, there are many locations where measurements are taken of wet 
deposition, as opposed to dry or cloud deposition.  However, not all National Forests or 
wildernesses are monitored directly.  For this reason, statistical models, using monitored wet 
acidic deposition, precipitation amounts, and topographic data are being used to provide a 
spatial estimate of wet acidic deposition for the eastern United States (Grimm and Lynch, 
2004). 

Data is collected with the best technology available; state of the art calibrated instruments and 
is subject to strict Quality Assurance and Quality Control (QA/QC) Standards.  No new 
science or information collected outside of this monitoring program was considered in the 
evaluation of this monitoring question.  
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Results 

Fine Particulate Matter: 
Particulate matter is a mixture of extremely small particles made up of soil, dust, organic 
chemicals, metals, and sulfate and nitrate acids.  The size of the particles is directly linked to 
health effects, with smaller particles causing the worst impacts to human health.  As a result, 
EPA has set a primary NAAQS for ultra-small (less than 2.5 microns in diameter) particulate 
matter on both a short-term (24-hour) and annual basis.  The 24-hour fine particulate matter 
(PM2.5) NAAQS is currently set at 35 µg/m3, while the annual PM2.5 NAAQS is 12 µg/m3. 
The graphics below show the measured PM2.5 levels at the two fine particulate matter 
monitoring sites located near the Francis Marion National Forest (Table 39-1).  

The South Carolina Department of Health and Environment Control (DHEC) operates fine 
particulate matter monitoring sites throughout the state, including several near the Francis 
Marion National Forest.  The closest two monitors are located in Charleston, SC.  

The maximum measured values and trends at the above monitoring sites as compared to both 
the daily and annual PM2.5 NAAQS are shown in the graphs below.  (Data Source:  
http://www.epa.gov/airdata/ad_rep_mon.html).  The blue columns are measured annual 
averages, and the green columns are measured daily values; the annual and daily NAAQS 
thresholds are shown by the two red lines.  

As shown below, measured particulate matter pollution near the national forest are not 
exceeding either the 24-hour or the annual PM2.5 standard; and are within target and warrant 
no change (Table 39-1).  

 
Table 39-1.  Particulate Matter (PM2.5) Concentrations near Francis Marion National Forest 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

http://www.epa.gov/airdata/ad_rep_mon.html


 Biennial Monitoring Evaluation Report 

Trends from emissions from prescribed fire will not hinder the state’s progress toward 
attaining air quality standards.  
Emissions from wildland fire include carbon dioxide, water, carbon monoxide, particulate 
matter, hydrocarbons or volatile organic compounds, and nitrogen oxides.  Carbon dioxide 
and water generally make up over 90 percent of the total emissions.  The most important 
pollutant from wildland fire emissions is fine particulate matter (PM2.5) due to the amount 
emitted and the effects on human health and visibility. 

With the current prescribed fire program, it is important to assess whether there is any 
indication that levels of local and regional PM2.5 levels are mirroring that trend.  The graph 
below shows the daily and annual fine particulate matter concentrations near the Francis 
Marion National Forest from 2012 through 2018 compared to acres burned from prescribed 
fire conducted during that same time period (Table 11).  As shown, local and regional PM2.5 
concentrations do not appear to be correlated with PM2.5 emissions from prescribed fires. 

Table 39-2. PM2.5 trends compared to acres burned/prescribed fires-Francis Marion N.F.  

 
 

 
 

Ozone:  
Exposure to elevated ozone levels can cause human health concerns as well as negative 
impacts to vegetation.  As with fine particulate matter, a national air quality standard for 
protection of both public health and the environment has been set for ground level ozone.  The 
current ozone NAAQS is set at 0.070 ppm.   
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There are two monitoring locations that measure ozone concentrations near the Francis 
Marion National Forest: Berkeley and Charleston County; South Carolina. 

The following graph show the ozone concentrations at the monitors near the forest for the 
years 2013-2018, calculated in the same form as the NAAQS (3-year average of the 4th 
highest 8-hour ozone concentration).  The NAAQS threshold is shown below as the red line.  
Note all of the most recent 3-year averages are below the NAAQS; and are within target and 
warrant no change (Table 39-3). (Data Source:  http://www.epa.gov/airdata/ad_rep_mon.html)   

    Table 39-3. Ozone concentrations measured near Francis Marion National Forest 
 

 
 
 
 

Acidic Deposition:  
The results presented in the two graphs below show the estimated trend in wet deposition (red 
line) along with the distribution (box plots) in the modelled estimates for Hellhole Bay 
Wilderness (Table 39-4), (https://webcam.srs.fs.fed.us/graphs/dep). 

Since 1983, the wet sulfate deposition has decreased on average about 0.2903 kilograms per 
hectare (kg/ha) each year; while the total nitrogen has decreased on average about 0.0731 
kg/ha each year.  These values are within target range and warrant no change (Table 39-4). 
  

http://www.epa.gov/airdata/ad_rep_mon.html
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Table 39-4. Trends in Wet deposition 

Wet Sulfate: 
   

 
Wet Total Nitrogen: 

 
 

Monitoring Discussion and Findings  

Fine Particulate Matter 

Level of confidence in data accuracy and precision: High 

Table 39-5. Recent trend within target 
PM2.5 Concentrations near Francis Marion  
National Forest 

Recent Trend 
(Towards Target) 

Recent Trend 
(Away from Target) 

Current Status (Within Target) + +  
Current Status (Outside Target)   

 
Did the monitoring results provide all the information necessary to answer the monitoring 
question?  Yes      
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Table 39-6. Summary of where change may be warranted based on results 

 Changes may be  
warranted for the: Yes Unsure No 

Plan Monitoring Program   X 
Forest Plan   X 
Management Activities   X 
Forest Assessment   X 

Trends from emissions from prescribed fire will not hinder the state’s progress toward 
attaining air quality standards. 

Level of confidence in data accuracy and precision: High 

Table 39-7. Recent trend within target 
PM2.5 Concentrations near Francis Marion  
National Forest 

Recent Trend 
(Towards Target) 

Recent Trend 
(Away from Target) 

Current Status (Within Target) + +  
Current Status (Outside Target)   
 
Did the monitoring results provide all the information necessary to answer the monitoring 
question?  Yes      

Table 39-8. Summary of where change may be warranted based on results 

Changes may be  
warranted for the: Yes Unsure No 

Plan Monitoring Program   X 
Forest Plan   X 
Management Activities   X 
Forest Assessment   X 

Ozone: 

Level of confidence in data accuracy and precision: High 

Table 39-9. Recent trend within target 
PM2.5 Concentrations near Francis Marion  
National Forest 

Recent Trend 
(Towards Target) 

Recent Trend 
(Away from Target) 

Current Status (Within Target) + +  
Current Status (Outside Target)   
 
Did the monitoring results provide all the information necessary to answer the monitoring 
question?  Yes      
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Table 39-10. Summary of where change may be warranted based on results 

Changes may be  
warranted for the: Yes Unsure No 

Plan Monitoring 
Program 

  X 

Forest Plan   X 
Management Activities   X 
Forest Assessment   X 

Acidic Deposition:  
Level of confidence in data accuracy and precision: High 

Table 39-11. Recent trend within target 
PM2.5 Concentrations near Francis Marion  
National Forest 

Recent Trend 
(Towards Target) 

Recent Trend 
(Away from Target) 

Current Status (Within Target) + +  
Current Status (Outside Target)   

Did the monitoring results provide all the information necessary to answer the monitoring 
question?  Yes      
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Table 39-12. Summary of where change may be warranted based on results 

Changes may be  
warranted for the: Yes Unsure No 

Plan Monitoring 
Program 

  X 

Forest Plan   X 
Management Activities   X 
Forest Assessment   X 

Adaptive Management Considerations 
(I-1 and I-2) Alert: Measured values of particulate matter and ozone do not meet the National 
Ambient Air Quality Standards. 
Response: Work with EPA and state regulatory agencies to ensure that the state implantation 
plan adequately reduces pollution impacting the forest.  

(I-3) Alert: Acidic deposition on and near the Forest is increasing. 
Response: Do water quality and soil surveys to determine potential impacts and develop 
possible management strategies.  If surveys further verify acidic deposition then work with 
EPA on development of secondary air quality standards to reduce impacts. 
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MQ 40: How does the Francis Marion National Forest fit in the broader 
landscape, including measures of landscape connectivity and success towards 
shared restoration objectives? 

Information 
This monitoring question is responsive to Desired Conditions: DC-COM-1 and Objectives: 
OBJ-COM-4. 

OBJ-COM-4. Consider the Broader Landscape 
   Complete a land ownership adjustment strategy within 3 years of forest plan approval. 

Monitoring Indicators: 
   (I-1) South Atlantic Landscape Conservation Cooperative - Conservation Blueprint 
Indicators  
   (I-2) Lands acquired and exchanged 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
(I-1) Every 6 years   
(I-2) Every 4 years 

New Science or other information 

Results 
1. We used the Southeast Conservation Blueprint version 3.0 (SECAS 2019), to show 

how the Francis Marion National Forest provides for landscape connectivity in the 
context of shared stewardship.  The Southeast Conservation Blueprint is a living, 
spatial plan that identifies important areas for conservation and restoration across the 
Southeast and Caribbean.  The Blueprint stitches together smaller subregional plans 
into one consistent map, incorporating the best available information about key 
species and ecosystems, as well as future threats.  

Almost the entirety of Forest Service-owned lands is either a hub (large contiguous 
areas of habitat) or a corridor (areas connecting hubs) (Figure 1, Figure 2).  The 
majority of the forest and it surrounding area was classified either as high or medium 
conservation value (Figure 3, Figure 4).  High conservation value areas are the most 
important for ecosystem health, function, and connectivity.  The medium conservation 
value category captures areas that might require more restoration, but are for buffering 
high value areas and maintaining connectivity. 

Based on the high conservation value of the Francis Marion National Forest, and the 
high conservation value of areas surrounding it, there are ample opportunities for 
Shared Stewardship restoration efforts.  Efforts should include keeping areas high 
conservation value in good condition, and improving areas of medium conservation 
value.  Though SECAS indicates that most of the forest has high conservation value, 
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the Terrestrial Condition Assessment (TCA) (Cleland et al. 2017) shows most of the 
Forest as poor or moderate in condition (Figure 5, Figure 6).  These TCA scores 
indicate there are many opportunities for restoration within the Francis Marion 
National Forest.  The need for restoration within the Forest boundary, along with the 
high conservation value within and outside the forest boundary provide good 
opportunities for future Shared Stewardship management projects. 

 

 
 

Figure 1: Hubs and corridors for the Francis Marion National Forest.  Hubs are defined as large 
patches of high-value areas based on an integrated prioritization of land and water.  Corridors are 
identified through a least-cost path analysis. Data is from the Southeast Blueprint v3.0 Hubs and 
Corridors layer (SECAS 2019). 
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Figure 2: Acres of the Francis Marion National Forest that SECAS considers hubs or corridors.  
Note that this graph only includes lands owned by the Forest Service, not the entire area within 
the proclaimed boundary. 
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Figure 3: Areas of high or medium conservation value.  Data is from the Southeast Blueprint v3.0 
(SECAS 2019).  
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Figure 4: Acres of the Francis Marion National Forest with medium or high conservation value.  
Note that this graph only includes lands owned by the Forest Service, not the entire area within 
the proclaimed boundary. 
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Figure 5: Terrestrial Condition Analysis (TCA) for the Francis Marion National Forest.  TCA 
considers a variety of disturbance agents and stressors to establish condition on the landscape.  
TCA is currently only available for areas within the NFS proclaimed boundaries. 



 Biennial Monitoring Evaluation Report 

             
Figure 6: Acres of the Francis Marion National Forest in each TCA category.  Note that this graph 
only includes lands owned by the Forest Service, not the entire area within the proclaimed 
boundary. 

Refer to the following link https://www.southatlanticlcc.org/  

2. A Draft Landowner Ownership Adjustment Strategy has been completed within three 
years of forest plan approval.  Working with the South Atlantic Landscape 
Conservation Cooperative and other partners, we have identified tracts that are a high 
priority for acquisition within the administrative boundary of the Francis Marion 
National Forest.  In 2017 and 2018, we acquired 1969.18 acres.  The land acquisitions 
are inholdings and that improve the management of the national forest and protect 
wetlands and other sensitive areas.  More consolidated holdings improve opportunities 
for prescribed burning and reduce the costs of landline maintenance. 

Monitoring Discussion and Findings  

Do monitoring results demonstrate intended progress toward Plan targets?   
Yes.  We are working with the Cape Romain Wildlife Refuge and the Santee Coastal 
Reserve on coastal resilience. 

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 

No changes are needed. 
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Adaptive Management Considerations 
Continue to work with partners on addressing coastal resilience.  



 Biennial Monitoring Evaluation Report 

The effects of each management system to determine that 
they do not substantially and permanently impair the 
productivity of the land (16 USC 1604(g) (3) (C). 
MQ 41: Are Best Management Practices (BMP's) for water quality being 
planned and implemented properly? 

Information 
This monitoring question is responsive to legal requirements (Addressed by standards and 
guidelines). 

Monitoring Indicators: 
BMP's 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Collected annually and reported every two years. 

New Science or other information/References 

Results, Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Yes, for commercial timber harvest areas.  No, for Boggy Head Rifle Range and Twin Ponds 
Rifle Range.  

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted? 

Commercial timber harvest units observed during this period only one area needed changes.  
One of the units had harvest occur when soil conditions were unsuitable for harvest which 
resulted in excessive rutting.  No changes were needed for the other units.  

Sediment coming from the Twin Ponds Rifle Range was found to be reaching the wetlands 
adjacent to the range.  Efforts were made to limit sedimentation, but they were not completely 
successful.  Data collected from the Boggy Head Rifle Range shows and excessive amounts 
of chemicals and heavy metals in the soil and the wetland behind the range.  This information 
is reported in the Boggy Head Rifle Range Assessment Report.  Changes in the management 
of the Boggy Head Rifle Range are needed.  

Adaptive Management Considerations 
Alert: Any instance where there is non- compliance with BMP's for water quality. 
Data collected from the Boggy Head Rifle Range shows and excessive amounts of 
chemicals and heavy metals in the soil and the wetland behind the range.  This information 
is reported in the Boggy Head Rifle Range Assessment Report.  Changes in the 
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management of the Boggy Head Rifle Range are needed.  This information has been 
presented to leadership and management is developing an appropriate response.  
Response: Use and IDT approach, consider how finding from one site compares to 
another.  Review the entire process to find any deficiencies or recurring problems that may 
be addressed through adaptive management. 

MQ 42: What is the extent of detrimental soil disturbance from ground 
disturbing activities and is this less than 15 percent limit? 

Information 
This monitoring question is responsive to Desired Condition: DC-WAT-3. 

Monitoring Indicators: 
Soil Disturbance 

Year Updated Previously:   
This reporting cycle is establishing a baseline under the new forest plan. 

Frequency: 
Collected annually and reported every two years. 

New Science or other information/References 

Results, Monitoring Discussion and Findings  
Do monitoring results demonstrate intended progress toward Plan targets?  

Overall, yes, the implementation of commercial timber harvest units meets the intent for the 
forest plan during this monitoring period.  Only one commercial was found to have excessive 
detrimental soil disturbance.  

Based on monitoring results are changes needed to forest plan direction, management 
activities, or the monitoring program?  If so, what change is warranted?  No 

Adaptive Management Considerations 
Alert: When detrimental soil disturbance thresholds are exceeded. 

Need to make sure we are harvesting during suitable soil conditions.   
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Appendix B: Monitoring Questions with additional information 

Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

The status of select watershed condition 
MQ 1:  What are 
the trends in 
condition 
classes of the 
three priority 
watersheds 
(Guerin Creek, 
Turkey Creek 
and the 
headwaters of 
Wambaw 
Creek)? Have 
action plans 
been developed 
and initiated to 
improve the 
condition 
classes? 

(I-1) Percent of the aquatic 
ecosystem functioning properly 
(FP), functioning at-risk (FR), or  
function impaired (FI) using the 
following key characteristics 
based on the  Watershed 
Condition Reference Guide: 

     Water Quality (see MQ 4) 
               a. Impaired Waters 
               b. Water Quality Problems (not 

listed as     
                  (impaired) 

         Water Quantity (see MQ 4) 
              a. Flow characteristics 
         Aquatic Habitat (see MQ 3) 
              a. Habitat Fragmentation 
              b. Large Woody Debris 
               c. Channel Shape and Function 
         Aquatic Biota (see MQ 5) 
              a. Life Form Presence 
              b. Native Species 
               c. Exotic and/or Invasive 

                 Species 
         Riparian/Wetland Vegetation 
              a. Vegetation Condition 
         Roads and Trails (See MQ 38) 
              a. Open Road Density 
              b. Road Maintenance 
              c. Proximity to Water 
              d. Mass Wasting 
         Soils (See MQ 42) 

DC-WAT-1 
DC-WAT-2 
DC-WAT-4 

OBJ-WAT-1 
OBJ-WAT-2 

Site-specific 
surveys including 
BVET Habitat 
survey: 
SCDHEC: 
Stream gage 
USGS and 
Santee 
Experimental 
Forest); USFS; 
Annual Target 
Reporting; 
Barriers - forest - 
(aquatic 
organism 
passage)  GIS; 
WIT database 
Partners include 
the following: 
SALCC 
Southern 
Research Station 
USFWS 
SCDNR 
SCDHEC 

Every 5 years reassess 
watershed conditions and 
review if the action plans 
have been initiated.  
Reported at the 6 year 
monitoring reporting 
period.  

Alert: In the reassessment of the 
watershed condition, the trend in 
condition is not improving. 
Response:  Determine what key 
characteristics are not improving and 
develop a strategy for resolution.  
Alert: No action plan has been 
developed or initiated. 
Response:  Decide when action plan 
will be completed. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

              a. Soil Productivity 
              b. Soil Erosion 
              c.  Soil Contamination 
          Fire Regime (See MQ 28) 
             a.  Fire Condition Class 
          Forest Cover 
             a.  Loss of Forest Cover 
         Terrestrial Invasive Species (see 

MQ 17) 
             a.  Extent and Rate of Spread 

       Forest Health (see MQ 24 and MQ 
39) 

             a. Insects and Disease 
             b. Ozone  

MQ 2: What are 
the trends in the 
condition 
classes of 
watersheds 
outside of 
priority 
watersheds? 

(I-1) Percent of the aquatic 
ecosystem functioning properly 
(FP), functioning at-risk (FR), or  
function impaired (FI) using the 
following key characteristics 
based on the  Watershed 
Condition Reference Guide: 

     Water Quality (see MQ 4) 
               a. Impaired Waters 
               b. Water Quality Problems (not 

listed as (impaired) 
         Water Quantity (see MQ 4) 
              a. Flow characteristics 
         Aquatic Habitat (see MQ 3) 
              a. Habitat Fragmentation 
              b. Large Woody Debris 
               c. Channel Shape and Function 
         Aquatic Biota (see MQ 5) 
              a. Life Form Presence 
              b. Native Species 
               c. Exotic and/or Invasive 

Species 
         Riparian/Wetland Vegetation 

DC-WAT-1 
DC-WAT-2 

OBJ-WAT-2 

GIS  
Partners include 
the following: 
SALCC 
Southern 
Research Station 
USFWS 
SCDNR 
SCDHEC 

Every 5 years reassess 
watershed conditions. 
Reported at the 6 year 
monitoring reporting 
period. 

Alert: In the reassessment of the 
watershed condition, the trend in 
condition is declining. 
Response:  Determine what key 
characteristics are declining and 
develop a strategy for resolution.  
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

              a. Vegetation Condition 
         Roads and Trails (See MQ 38) 
              a. Open Road Density 
              b. Road Maintenance 
              c. Proximity to Water 
              d. Mass Wasting 
         Soils (See MQ 42) 
              a. Soil Productivity 
              b. Soil Erosion 
              c.  Soil Contamination 
          Fire Regime (See MQ 28) 
             a.  Fire Condition Class 
          Forest Cover 
             a.  Loss of Forest Cover 
         Terrestrial Invasive Species (see 

MQ 17) 
             a.  Extent and Rate of Spread 

       Forest Health (see MQ 24 and MQ 
39) 

             a. Insects and Disease 
             b. Ozone  

MQ 3: How 
much instream 
large wood and 
potential large 
woody debris 
recruitment 
(especially 
hardwood) are 
distributed 
throughout the 
riparian 
management 
zones? 

(I-1) Large woody debris  
 

DC-WAT-2 
DC–ECO-10 

OBJ-WAT-2 

Habitat diversity 
(riffle run, riffle 
glide) through 
BVET Habitat 
surveys 
Partners include 
the following: 
Southern 
Research Station 
Virginia Tech 

2 years Alert:  If past survey data decline in 
large woody debris (LWD) per mile 
volume by 20%.  
Response: Then add more LW, 
determine why decline is occurring 
through hydrologic and fire reasons, 
mitigate with low intensity burns 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 4:  What are 
the physical and 
chemical 
characteristics 
of rivers and 
streams (water 
quality)?  

(I-1) Parameters for water quality 
include: Temperature, Dissolved 
Oxygen mg/L, pH, Turbidity - 
NTU, 5 Day BOD Streams mg/L, 
Alkalinity mg/L, Ammonia as N 
mg/L, Ammonia, Manual 
Distillation, as N mg/L, Total 
Kjeldahl Nitrogen in Water as N 
mg/L, Nitrate/Nitrite as N mg/L, 
Total Phosphorus as P in Water 
mg/L, Total Suspended Solids 
mg/L, Cadmium in Water mg/L, 
Chromium in Water mg/L, Copper 
in Water mg/L, Lead in Water 
mg/L, Nickel in Water mg/L, Zinc 
in Water mg/L, Mercury in Water 
mg/L,E. coli Bacteria by Quanti-
Tray #/100 mL 
Increases in salinity within surface 
waters located within the Margin 
of Charge 
(I-2) Stream gage water flows 

DC-WAT-2 
DC–ECO-10 

OBJ-WAT-2 

(I-1) SCDHEC   
(I-2)Stream gage 
-- USGS and 
Santee 
Experimental 
Forest)  
Partners include 
the following: 
USGS 
EPA 
SCDHEC 

(I-1) 2 years 
(I-2) 2 years 

 (I-1) Alert: If Parameters exceed 
water quality standards.  
Response: Then work with state and 
private citizens to identify and 
mitigate the cause if possible. Most 
effects are from off forest. 
(I-2) Alert: If Stream gage - two 
consecutive years of decreasing flow.   
Response: Then notify DEHC or 
other state and/or federal agencies 
that draw water or responsible for 
water quality. 

MQ 5: How 
much habitat has 
been 
maintained, 
enhanced, and 
restored; How 
are aquatic 
species 
responding to 
management 
activities? 

(I-1) Miles of stream habitat 
maintained, improved, and/or 
restored 
(I-2) Fish, crayfish, and mollusk 
species presence and abundance   

DC-WAT-2 
DC–ECO-8 
DC–ECO-10  
DC-SCC-10 

OBJ-WAT-2 

USFS 
Partners include 
the following: 
SCDNR 
USFWS 

2 years  Alert: If aquatic species decline 
rapidly over one survey period.  
Response: Then monitor habitat 
surveys and if habitat is lacking, plan 
project to improve habitat conditions. 
Water quality should be analyzed, 
and work with partner to identify 
problem and mitigate. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

The status of select ecological conditions including key characteristics of terrestrial and aquatic ecosystems 

MQ 6: What are 
the trends in the 
conditions of the 
upland longleaf 
pine and wet 
pine savanna 
ecosystems?  

(I-1) Acreage and % of the total 
ecosystem extent in the Maintain 
Condition Class (i.e. meets 
desired conditions) using the 
following key characteristics as 
further described in Appendix E 
of the FEIS:  
Composition and Structure:  
• Canopy is open, dominated by 
woodland savanna or grassland 
conditions  
 
• Herbaceous native ground cover 
(>65 percent cover) 
* Landscape structural departure 
compared to reference condition 
(NRV) 
* Characteristic Native forest type 
greater than 50%  of the 
ecosystem 
Ecological processes:  
• Prescribed fire every one to three 
years, with growing season burn 
every third year 

DC-ECO-2 
DC-ECO-3 
DC-SCC-5 
DC-SCC-7 
DC-T&E-1 
DC-T&E-2 
DC-T&E-3 
DC-MA2-1 

OBJ-ECO-2 
OBJ-ECO-3 

Forest digital 
data (GIS) layers 
on ecosystem 
extent, 
ecosystem 
condition, and 
key 
characteristics 
are maintained 
and queried   

Baseline conditions will 
be measured for the first 
two years of the plan. 
Trends in the status of key 
characteristics and 
acreage in the Maintain 
Condition Class is 
collected and compiled 
every 5 years. Reported at 
the 6 year monitoring 
reporting period. 

Alert:  Amount in the Maintain 
Condition Class is less than the prior 
reporting period. 
Response:  Determine the reason for 
the reduction (e.g. targeted burn 
levels, thinnings, midstory control, 
climate change and etc.) and develop 
an action plan to address issues and 
identify solutions. 

MQ 7: What are 
the trends in the 
conditions of the 
depressional 
wetlands and 
Carolina bay 
ecosystems?  

(I-1) Acreage and % of the total 
ecosystem extent in the Maintain 
Condition Class (i.e. meets 
desired conditions) using the 
following key characteristics as 
further described in Appendix E 
of the FEIS:     

DC-ECO-4 
DC-SCC-6 
DC-T&E-1 
DC-T&E-4 
DC-T&E-5 
DC-MA2-2 

Forest GIS 
digital data 
layers on 
ecosystem 
extent, 
ecosystem 
condition, and 

Baseline conditions will 
be measured for the first 
two years of the plan. 
Trends in the status of key 
characteristics and 
acreage in the Maintain 
Condition Classes is 

Alert:  Amount in the Maintain 
Condition Class is less than the prior 
reporting period. 
Response:  Determine the reason for 
the reduction and assess the reasons 
why targeted burn levels, are not 
being met, and develop an action 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

Composition and Structure:  
 
• Herbaceous native ground cover 
(>65 percent cover) 
* Characteristic Native forest type 
greater than 50% of the 
ecosystem. 
Ecological processes:  
• Prescribed fire every one to three 
years, with growing season burn 
every third year 

OBJ-ECO-2 
OBJ-ECO-4 

key 
characteristics 
are maintained 
and queried 

collected and compiled 
every 5 years. Reported at 
the 6 year monitoring 
reporting period. 

plan to address issues and identify 
solutions. 

MQ 8: To what 
extent is 
landscape 
structural 
diversity 
meeting desired 
conditions for 
structural 
diversity? 

(I-1) Percent of each ecosystem in 
successional stages, including 
canopy conditions and old growth 
conditions  

DC-ECO-2 
DC-ECO-3 
DC-ECO-4 
DC-ECO-5 
DC-ECO-6 
DC-ECO-7 
DC-ECO-8 
DC-ECO-9 
Sections on 
Landscape 
Structure and 
Connectivity 

1. The structural 
departure of 
ecosystems 
(using age class 
data and canopy 
opening 
determined 
through ground-
sampling, field 
sampling, or 
LiDAR) 
2. Trends in 
ecosystem 
structural 
departure – 
considering both 
age classes and 
% in woodland, 
savanna, and 
grassland, are 
collected and 
reported. 

(I-1) Compiled biannually 
(I-2) Every five years is 
collected in relation to 
NRV. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 8a. What is 
the status and 
condition of old 
growth 
communities 
across the 
landscape? 

(I-1) Trends in the abundance, 
distribution, and condition of old 
growth communities. 
(I-2) Acres of existing old growth 
identified during project-level 
planning 

DC-ECO-1 
OBJ-ECO-1 

Partners include 
the following: 
Defenders of 
Wildlife  
SCTNC  
USFWS  
SCDNR 
(I-1) Forest GIS 
digital data 
layers on 
ecosystem 
extent, 
ecosystem 
condition, and 
key 
characteristics; 
(I-2) FSVEG 
database on stand 
conditions;  
Project-level 
decision 
documents 

Trends in old growth 
conditions is collected 
every 5 years.  Reported 
at the 6 year monitoring 
reporting period. 

Alert: Amount of old growth 
conditions declines from previous 
reporting period. 
Response:  Determine the reason for 
the reduction and assess the reasons 
why old growth conditions are 
declining, and develop an action plan 
to address issues and identify 
solutions. 

MQ 9: What are 
the trends in the 
conditions of 
pocosin and 
narrow non-
riverine 
ecosystems? 

(I-1) Acreage and % of the total 
ecosystem extent in the Maintain 
Condition Class (i.e. meets 
desired conditions) using the 
following key characteristics as 
further described in Appendix E 
of the FEIS:  
Composition and Structure:  
* Characteristic Native forest type 
greater than 50% of the 
ecosystem. 

DC-ECO-5 
DC-SCC-3 
DC-MA2-2 
OBJ-ECO-2 
OBJ-ECO-5 

Forest GIS 
digital data 
layers on 
ecosystem 
extent, 
ecosystem 
condition, and 
key 
characteristics; 
fire data from 
FACTS 

Baseline conditions will 
be measured for the first 
two years of the plan. 
The status of growing and 
dormant season fire is 
compiled biannually;  
Trends in growing and 
dormant season burning 
and acreage in the 
Maintain Condition Class 
is collected every 5 years. 

Alert:  Amount  in the Maintain 
Condition Class is less than the prior 
reporting period.  
Response:  Determine the reason for 
the reduction and assess the reasons 
why targeted burn levels are not 
being met, and develop an action 
plan to address issues and identify 
solutions. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

Ecological processes:  
• Prescribed fire at 2-10 year fire 
return intervals, including a 
growing season burn every third 
burn. 

.  Reported at the 6 year 
monitoring reporting 
period. 

MQ 10: What 
are the trends in 
the conditions of 
upland 
hardwood, 
mesic slopes, 
and maritime 
ecosystems 

(I-1) Acreage and % of the total 
ecosystem extent in the Maintain 
Condition Class (i.e. meets 
desired conditions) using the 
following key characteristics as 
further described in Appendix E 
of the FEIS:  
Composition and Structure:  
* Characteristic Native forest type 
greater than 50% of the ecosystem 
(i.e. % Ecosystem acres 
dominated by desirable hardwood 
forest types.) 

DC-ECO-6 
DC-ECO-9 
DC-SCC-4 

OBJ-ECO-6 

Forest GIS 
digital data 
layers on 
ecosystem 
extent, 
ecosystem 
condition, and 
key 
characteristics 
are maintained 
and queried 

Baseline conditions will 
be measured for the first 
two years of the plan. 
Acreage in the Maintain 
Condition Class is 
collected and compiled 
every 5 years.  Reported 
at the 6 year monitoring 
reporting period. 

Alert:  Amount in the Maintain 
Condition Class is less than the prior 
reporting period.  
Response:  Determine the reason for 
the reduction, and develop an action 
plan to address issues and identify 
solutions. 

MQ 11: What 
are the trends in 
the conditions of 
forested wetland 
ecosystems? 

(I-1) Acreage and % of the total 
ecosystem extent in the Maintain 
Condition Class (i.e. meets 
desired conditions) using the 
following key characteristics as 
further described in Appendix E 
of the FEIS:  
Composition and Structure:  
* Characteristic Native forest type 
greater than 50% of the ecosystem 
(i.e. Acres dominated by desirable 
hardwood forest types.)  

DC-ECO-7 
DC-ECO-8 
DC-SCC-3 
DC-SCC-10 
DC-MA2-3 

Forest GIS 
digital data 
layers on 
ecosystem 
extent, 
ecosystem 
condition, and 
key 
characteristics 
are maintained 
and queried 

Baseline conditions will 
be measured for the first 
two years of the plan. 
Acreage in the Maintain 
Condition Class is 
collected and compiled 
every 5 years. Reported at 
the 6 year monitoring 
reporting period. 

Alert:  Amount  in the Maintain 
Condition Class is less than the prior 
reporting period,  
Response:  Determine the reason for 
the reduction, and develop an action 
plan to address issues and identify 
solutions. 

The status of focal species to assess the ecological conditions under 36 CFR 219. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 12: What is 
the status of focal 
species in the 
following 
ecosystems 
1) For ecosystem 
function in 
longleaf pine and 
wet pine savanna:  
RCW 
Bachman Sparrow 
Pitcher plants 
Longleaf pine 
 
2) For ecosystem 
function in 
depressional 
wetlands and 
Carolina bay. 
 
3) For ecosystem 
function in  
aquatic habitat  

(I-1) RCW -   Active cluster, 
potential breeding pairs;  
Bachman Sparrow - 
Presence/Absence; 
Pitcher plants - Presence/Absence; 
Longleaf pine - Canopy 
dominance/ presence of advanced 
regeneration; 
                                                                   
(I-2) Carolina Gopher Frog - 
Presence/absence 
 
(I-3) American Eel - 
Presence/Absence 

DC-ECO-2 
DC-ECO-3 
DC-ECO-4 
DC-ECO-10 
DC-T&E-2 
DC-SCC-3 
DC-SCC-5 
DC-SCC-7 
DC-SCC-10 

(I-1 and I-2) GIS:  
NRIS TESP and 
Fauna Databases 
(I-3) USFS 

Every 2 years N/A 

The status of a select set of ecological conditions required under 36 CFR 219.9 to contribute to the recovery of federally listed threatened or endangered species, conserve 
proposed and candidate species, and maintain a viable population of species of conservation concern. 
MQ 13: To what 
extent are 
habitat 
conditions 
provided that 
support stable 
populations of 
at-risk plant 
species? 

(I-1) Population status and trends 
of at-risk plant species (i.e. 
American chaffseed, pondberry 
and Canby’s dropwort) and 
relationship to habitat/ecological 
conditions as further described in 
Appendix D of the forest plan. 

DC-SCC-12 
DC-T&E-3 
DC-T&E-4 
DC-T&E-5 
DC-RIZ-
Coastal-S3 
DC-RIZ-
Wando-S2 
DC-RIZ- 
Wambaw-S9 
DC-RIZ-
Santee-S3 

Standardized 
forest and 
regional 
databases 
including  NRIS 
and GIS, 
Corporate 
databases - (i.e. 
Nature Serve 
data) 
Partners include 
the following: 

Monitor federally-listed 
plant species and habitat 
on average every 2 years; 
species of conservation 
concern and associated 
habitat every 5 years.  
Report status of at-risk 
plant species and 
associated ecological 
conditions every 6 years. 

Alert: Desired habitat conditions are 
not being met at locations for at-risk 
plant species. Populations for at-risk 
plant species are not sustainable. 
 
Response: Document the extent to 
which habitat threats are responsible 
for species declines.  Develop 
projects and partnerships to address 
management, inventory, and 
monitoring needs. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

OBJ-T&E-3 
OBJ-SCC-3 

USFWS 
SCDNR 
TNC 
College of 
Charleston 
The Citadel 
Volunteers 
local botanists 

MQ 14: To what 
extent are 
habitat 
conditions 
provided that 
support stable 
populations of 
at-risk 
amphibian 
species? 

(I-1) Frosted Flatwoods 
Salamander –quality of designated 
critical habitat. 
(I-2) Carolina Gopher Frog – 
presence and absence of species 
within the known breeding 
habitat.  Quality of known 
breeding habitat. 

DC-ECO-3 
DC-ECO-4 
DC-ECO-10 
DC-T&E-1 
DC-SCC-1 
DC-SCC-5 
DC-SCC-6 
DC-SCC-7 
DC-RIZ-
Wando-S1 

OBJ-T&E-1 
OBJ-SCC-1 
OBJ-SCC-3 

Surveys at the 
Forest Level; 
Charleston and 
Berkeley 
counties within 
the forest 
proclamation 
boundary.   
Partners include 
the following: 
ARC 
SCDNR 
USF&WS 
College of 
Charleston 
Riverbanks Zoo  

Every 2 years Alert:  Quality of habitat is declining 
over the next 5 years.  

Response: Document the extent to 
which habitat threats are responsible 
for habitat declines.  Identify why 
this is occurring. Develop projects 
and partnerships to address 
management, inventory, and 
monitoring needs.   

MQ 15: To what 
extent are 
habitat 
conditions 
provided to 
continue 
supporting a 
recovered 
population of 

(I-1) Population trends  DC-ECO-2 
DC-ECO-3 
DC-T&E-2 
DC-SCC-7 
DC-MA2-1 

OBJ-T&E-2 

Surveys at the 
Forest Level 
State and Range 
wide 
populations. 
Partners include 
the following:  
SCDNR 

20% of population is 
monitored during year 
round monitoring 
activities: Random 20% 
survey "without 
replacement". ID cavity 
trees, their activity, group 
status (number of active 
cavity trees: potential 

Alert: Decline of RCW Population 
by a certain percent (2 consecutive 
years population declined by 5%.) 
Desired habitat conditions are not 
being met.  

Response: Determine source of 
population decline; develop 
appropriate management actions if 
applicable. Contact partners and 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

RCWs? USFWS breeding group) initiate sessions to see if similar 
trends are occurring. 

Alert: RCW population declines to 
450 active clusters. 

Response: The FS would initiate 
actions to turn around declines.   

Alert: RCW population declines to 
400 active clusters.  

Response The Forest Service would 
reinitiate formal consultation with 
USFWS and stop all actions that 
could adversely affect RCW. 

MQ 16: What 
are the habitat 
conditions and 
trends for 
supporting 
native migratory 
and non-
migratory bird 
species?  

(I-1)  Population trends – presence 
and absence with emphasis on 
avian species of conservation 
concern (i.e.  Bachman sparrow, 
swallow-tailed kite and bald 
eagle). 

DC-MUB-1 
DC-ECO-9 

OBJ-SCC-2 

Surveys at the 
Forest Level 
including 
breeding bird 
points, spring 
breeding bird 
surveys, mid-
winter bald eagle 
surveys and 
swallow-tail kite 
roost surveys. 
State and Range 
wide population 
monitoring 
including BBS 
trend data 
Broad scale 
reports published 
periodically by 

Surveys are done annually 
with population trends 
reported every two years.  

Alert: Decline in relative abundance 
by a certain percent (e.g., 2 
consecutive years showing a decline 
of 5% or more).  Desired habitat 
conditions are not being met. 

Response: Determine source of 
population decline; develop 
appropriate management actions if 
applicable. Contact partners and 
initiate sessions to see if similar 
trends are occurring. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

partners such as 
Audubon, 
American Bird 
Conservancy, 
USFWS, and 
USGS.  
Other partners 
include: 
SCDNR 
TNC 
Avian 
Conservation 
Center 

MQ 17: What 
are the trends in 
Non-Native 
Invasive Species 
(NNIS) 
infestations, and 
are they 
threatening 
native 
ecosystems and 
at-risk species? 

(I-1)  Acres occupied by non-
native invasive species by  
ecosystem 
(I-2)  Records of threats to at-risk 
species 

DC-THR-1 (I-1) GIS: 
Ecosystem and 
rare community 
data intersected 
with NNIS Data 
from NRIS 
(I-2) TES 
database: threat 
and comment 
column 
Partners include:  
APHIS 
SCDNR 
SC EPPC 
SC TNC 
Clemson 
University 
State Cogongrass 
Task Force 
 

Every 3 years and 
reported at the 4 year 
monitoring reporting 
period.   

(I-1) Alert:  Increase in acres by 
ecosystem for total and individual 
NNIS species, and presence of new 
rapidly spreading NNIS.  
 
Response: Determine if increase is 
impacting native ecosystems and 
prioritize treatment. 
  
(I-2) Alert:  Documented threats to 
at-risk species. 
 
Response: Determine degree of 
threat to at-risk species and prioritize 
treatment response. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 18: Are 
habitat 
conditions 
provided for 
populations of 
at-risk pollinator 
insect species? 

(I-1) Habitat status of suitable host 
plants for at-risk pollinator insects 
including the Dusky skipper 
(Pickerel weed), Okeefenokee 
zale moth (climbing fetterbush), 
and Dusky roadside skipper 
(broadleaf beardgrass). 

DC-ECO-2 
DC-ECO-3 
DC-SCC-5 
DC-SCC-7 

OBJ-SCC-3  

Surveys at the 
Forest Level; 
Partners include: 
The Xerces 
Society 
The Carolina 
Butterfly Society 
College of 
Charleston  

Habitat status of at-risk 
pollinator species and 
relationship to 
ecological/habitat 
conditions monitored at 
minimum every 5 years 
and reported at the 6 year 
monitoring reporting 
period.   

Alert:  Desired habitat conditions are 
not being met at locations for at-risk 
pollinator insect species. 
 
Response: Monitoring results should 
disclose the extent to which 
management activities are 
responsible for species declines.  
Develop projects and partnerships to 
address management, monitoring, 
and inventory needs. 

MQ 19: To what 
extent is suitable 
habitat provided 
to maintain a 
viable 
population of at-
risk mammals 
including bats? 

(I-1) Ecological/habitat conditions 
including number of Forest 
opening, snags and den trees and 
man-made structures  
(I-2) Population trends – presence 
and absence of bat species  

DC-SCC-9 
DC-SCC-11 
DC-MUB-1 

OBJ-SCC-3 

Bat surveys at 
the Forest Level;  
State and Range 
wide population 
monitoring 
Partners include 
the SCDNR and 
Southern 
Research Station 
(Clemson) 

Annual surveys are 
conducted with habitat 
conditions and population 
trends reported every two 
years.  

(I-1) Alert:  Desired habitat 
conditions are not being met at 
locations for at-risk bat species. 
 
Response: Monitoring results should 
disclose the extent to which 
management activities are 
responsible for species declines.  
Develop projects and partnerships to 
address management, monitoring, 
and inventory needs. 
 
(I-2) Alert:  Decline in population 
trends of at-risk bat species. 
 
Response:  Develop projects and 
partnerships to improve conditions 
for at-risk species. 

The status of visitor use, visitor satisfaction, and progress toward meeting recreation objectives 

MQ 20: What 
are the changes 
in conditions of 
Recreation 

(I-1) Acreage in recreation setting 
by Recreation Opportunity 
Spectrum (ROS) in the Fully 
Compatible, Inconsistent, or 

DC-REC-1 
DC-RIZ-
Wambaw-2 

USFS 
Partnerships with 
TNC and Long 

For the first two years of 
the plan addressing the 
following questions:                                  
a. What is the amount of 

Alert:  If the amounts in 
“inconsistent” or “unacceptable” 
conditions increase, then determine 
the reason for the departure, 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

Opportunity 
Spectrum (ROS) 
settings in the 
Wambaw Zone? 

Unacceptable  conditions using 
the following key characteristics:   
* Access 
* Remoteness 
* Naturalness 
* Facilities and site management 
* Social encounters 
* Visitor impacts 
* Visitor management  
Fully Compatible - Meets desired 
conditions and no inconsistencies 
in physical, social, or managerial 
components of the settings. 
Settings are to be maintained or 
improved. 
Inconsistent - Inconsistencies exist 
in physical, social, or managerial 
components of the settings, and 
the consequences of those 
inconsistencies are a problem for 
the setting. Consider if 
management changes can improve 
or restore the setting by removing 
the inconsistency.    
Unacceptable - Unacceptable 
inconsistency in physical, social, 
or managerial components of the 
settings. Determine what 
management actions are needed to 
restore the setting by removing the 
inconsistency. 

OBJ-REC-1 
OBJ-REC-2 

Leaf Pine 
Alliance 

each ROS class in the 
Wambaw Zone?  What 
percent of the forestwide 
objectives are these 
amounts?                         
b. Describe 
inconsistencies by ROS 
class. What is the baseline 
for inconsistencies?       
For every two-year period 
after establishing the 
baseline, address the 
following questions:                    
b. What and where are the 
inconsistencies by ROS 
class? 
c. What is the difference 
in amounts from the last 
two-year increment and in 
long term trends?  
d. What percent of the 
objectives for the two-
year period have been 
achieved? 

document, and post on the 
monitoring website. Determine 
whether to adjust the strategy for 
obtaining the objectives and post the 
results of this assessment on the 
monitoring website.      
Response: Conduct a review to 
assess the reasons why recreation 
settings are not being met, and 
develop an action plan to address 
issues and identify solutions. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 21: What 
are the changes 
in conditions of 
the scenic 
integrity levels 
in the Wambaw 
Zone? Is the rate 
of restoration 
affecting the 
scenic integrity 
levels in the 
Wambaw Zone? 

(I-1) Acreage of existing scenic 
integrity levels (ESI) vs desired 
scenic integrity objectives (SIO) 
in the High existing scenic 
integrity, Moderate existing scenic 
integrity and Low existing scenic 
integrity conditions.  
High existing scenic integrity - 
Few to no deviations between 
existing scenic integrity and the 
scenic integrity objective. 
 
Moderate existing scenic integrity 
Moderate amount of deviations 
between existing scenic integrity 
and scenic integrity objective.  
 
Low existing scenic integrity - 
Many deviations between existing 
scenic integrity and scenic 
integrity objective. 

DC-MUB-11 
DC-RIZ-
Wambaw-2 

OBJ-MUB-1 

GIS 
Partnerships with 
TNC and Long 
Leaf Pine 
Alliance 

For the first two years of 
the plan, address the 
following:                      
a. Map existing scenic 
integrity (the degree of 
intactness and wholeness 
of the landscape 
character) for the 
Wambaw Zone.  
b. Compare ESI and the 
plan’s SIO to determine 
the acres where the most 
deviations occur.  
 
For every two-year period 
after establishing the 
baseline, address the 
following: 
a. Compare existing ESI 
and SIO to determine the 
acres where the deviations 
occur.  

Alert: If the amounts in “moderate” 
or “low” conditions increase then 
determine the reason for the 
deviation, document and post on the 
monitoring website.  
Consider scenic rehabilitation when 
deviations occur between the 
baseline ESI and proposed SIO’s (see 
moderate and low ESI).                             
Response: Conduct a review to 
assess the reasons why ESI is not 
improving and the SIO’s are not 
being met, and develop an action 
plan to address issues and identify 
solutions. 

MQ 22: What 
are the trends in 
the conditions 
for sustainable 
recreation 
opportunities?  

(I-1) Amount of deferred 
maintenance for recreation 
infrastructure. 
(I-2) Amount of high-priority 
recreation sites meeting national 
quality standards. 
(I-3) Number of recreation-related 
partnerships. 
(I-4) Increased connections of 
trails to communities and other 
trails.   

DC-REC-2 
DC-RIZ-
Coastal-2 
DC-RIZ-
Wando-2 
DC-RIZ-
Wambaw-2 
DC-RIZ-
Santee-2 

OBJ-REC-3 

GIS, INFRA, 
Number of grants 
and partnership 
agreements 
Partnerships with 
TNC and Long 
Leaf Pine 
Alliance 

Data collection yearly  
and reported every 4 years 
to show trend 

Alert: If there are negative trends, 
determine the reason for the trends 
document, and post on the 
monitoring website. Determine 
whether to adjust the strategy for 
obtaining the objectives and post the 
results of this assessment on the 
monitoring website.   
Response: Conduct a district review 
to assess the reasons why sustainable 
recreation indicators are not being 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

Measure the trends in the 
following conditions: 
Improving trends in key indicators 
- Meets desired conditions. 
Several or all key indicators have 
moderate to large gains. No 
indicators show large decline. 
Maintaining trend in key 
indicators - Several key indicators 
have small gains and some 
indicators may have small 
declines.)  
 
Negative trends in key indicators - 
Several key indicators have 
moderate to large declines.)  

OBJ-REC-4 
OBJ-REC-5 
OBJ-REC-6 
OBJ-REC-7 
OBJ-RIZ-
Wando-1 
OBJ-RIZ-
Coastal 1  

met, and develop an action plan to 
address issues and identify solutions. 

MQ 23: What 
are the trends in 
customer 
satisfaction? Are 
we responding 
to changes in 
visitors’ needs 
and use? 

(I-1)  Recreation use and 
Satisfaction 

DC-REC-1 
DC-REC-2 
DC–REC-3 
DC-REC-4 
DC–REC-5 
DC-REC-6 
DC-MUB-11 

OBJ-REC-1 
OBJ-MUB-1 
OBJ-REC-3 
OBJ-REC-5 
OBJ-REC-6  

NVUM Forest 
level information  
Some partners 
and volunteers 
contribute to 
current recreation 
and other 
programs. 

Every 6 years N/A 

Measurable changes on the plan area related to climate change and other stressors that may be affecting the plan area 

MQ 24a: How 
has climate 

(I-1) Trends in temperature 
(I-2) Trends in precipitation 

DC-THR-2 
 

Region 8 Broad 
Scale Monitoring 

Every 6 years 
MQ will be addressed and 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

variability 
changed and 
how is it 
projected to 
change across 
the region? 
 
MQ 24b: How is 
climate 
variability 
change 
influencing the 
ecological, 
social, and 
economic 
conditions and 
contributions 
provided by plan 
areas in the 
region? 

 
 
 
 
 
 
(I-1) Forest Health 
(I-2) Coastal Ecosystems 
(I-3) Plant Communities 
(I-4) Animal Communities 
(I-5) Extreme Weather 
(I-6) Water Resources 
(I-7) Recreation 
 

 
 
 
 
 
 
 
 
DC-THR-2 

Strategy 
 
 
 
 
 
Region 8 Broad 
Scale Monitoring 
Strategy 
 

evaluated through the 
Region 8 Broader-Scale 
Monitoring Strategy, 
which the Forest will 
incorporate into the Forest 
Monitoring Evaluation 
Report 
Every 6 years 
MQ will be addressed and 
evaluated through the 
Region 8 Broader-Scale 
Monitoring Strategy, 
which the Forest will 
incorporate into the Forest 
Monitoring Evaluation 
Report 

 
 
 
 
 
See Table 24b-1 in report 
 
 

MQ 25: How is 
sea level rise 
influencing the 
ecosystems and 
related 
management in 
the margin of 
change? 

(I-1) Changes in condition/extent 
of systems in the margin of 
change: broad forested swamps, 
large river floodplain forested 
ecosystems, maritime forests, salt 
marsh ecosystems and 
depressional wetlands 
(I-2) Trends in sea level rise and 
land cover changes 
(I-3) Trends in salinity (specific 
conductance) in surface water 
(rivers and streams) or 

DC-THR-3 Region 8 Broad 
Scale Monitoring 
Strategy 
(I-1)Pulse Plots/ 
Cape Romain 
National Wildlife 
Refuge – 
Monitoring 
Program/Baruch 
Institute (see 
MQs 9, 10 and 
11) 
(I-2) NOAA - 

Every 6 years 
MQ will be addressed and 
evaluated through the 
Region 8 Broader-Scale 
Monitoring Strategy, 
which the Forest will 
incorporate into the Forest 
Monitoring Evaluation 
Report 

(I-1) Alert:  Declining health of bald 
cypress (check for salinity above 
2PPT)/acceleration of coastal marsh 
erosion/Changes in ecological 
classification,  
Response: Coordinate with Cape 
Romain NWR on monitoring, land 
transfer, and management strategies,                       
(I-2) Alert: Rate of sea level rise 
increases above 2mm/year long-term 
average,  
Response: Examine land-cover 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

groundwater (aquifers) 
(I-4) Hydrologic connectivity 
(I-5) External hydrologic 
influences (Santee Cooper release 
management, Cooper River 
dredging, sand mining)  

Tides and 
Currents: Sea 
Level Rise 
Trends/Sea Level 
Rise Affecting 
Marshes Model 
(SLAMM)/SCD
HEC 
(I-3) USGS 
Stream 
Gauges/SRS 
Santee 
Experimental 
Forest/NRCS 
Groundwater 
Monitoring  
(I-4) see MQs 1 
and 2 
(I-5) Army Corps 
of 
Engineers/SCDH
EC 

impacts based on accelerated sea 
level rise rate. 
(I-3) Alert: Detection of increasing 
levels of salinity in areas of 
historically low salinity,  
Response: Hydrologic restoration 
and coordination of water releases,                         
(I-3) Alert: Changes in salinity of 
drinking water from either surface 
water (rivers and streams) or 
groundwater (aquifers) withdrawals, 
Response: Examine land-cover 
impacts based on increased salinity 
levels, 
(I-4) Alert: Presence of hydrologic 
modifications that are clearly 
impeding sediment transport and 
marsh accretion processes,  
Response: Restore hydrologic 
connectivity where feasible to 
support marsh accretion,                       
(I-5) Alert: Attribution of salinity 
encroachment to external hydrologic 
influence 
Response: Work with Santee Cooper 
on water release strategy to maintain 
minimum flows (especially during 
drought/low flow events) to 
minimize intrusion/Evaluate potential 
role of hydrologic modification 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 26: What 
effect to national 
forests in the 
region have on 
changing 
climate? 

(I-1) Carbon stocks and fluxes 

(I-2) Greenhouse gas emissions 

 

DC-THR-2  Region 8 Broad 
Scale Monitoring 
Strategy 
(I-1) FIA derived 
carbon status and 
trend reports 

Every 6 years 
MQ will be addressed and 
evaluated through the 
Region 8 Broader-Scale 
Monitoring Strategy, 
which the Forest will 
incorporate into the Forest 
Monitoring Evaluation 
Report 

N/A 

Social, economic, and cultural sustainability must also be addressed in the monitoring program  
MQ 27a:  What 
changes are 
occurring in the 
social, cultural, 
and economic 
conditions in the 
areas influenced 
by management 
units in the 
region? 
MQ 27b: Are 
communities 
gaining benefits 
from the Forest 
and adding to 
the Forest's 
cultural 
uniqueness? 

(I-1) Population size 
(I-2) Income and poverty  
(I-3) Economic diversity   
(I-4) Payments to state and 
counties 
(I-5) Forest Service expenditures 
 
 
 
(I-1) Number and type of 
education and youth programs  
(I-2) Number of recreation-related 
partnerships.    
(I-3) Number of volunteers.   
(I-4) Number of youth 
participating in various forest 
education and youth programs 
including employment.  

DC-THR-4 
DC-COM-3 
DC-COM-4 
DC-RIZ-
Coastal-2 
DC-RIZ-
Wando-2 
DC-RIZ-
Wambaw-2 
DC-RIZ-
Santee-2 

OBJ-COM-1 
OBJ-REC-4 
OBJ-REC-7 
OBJ-RIZ-
Wando-1 
OBJ-RIZ-
Coastal 1 

Region 8 Broad 
Scale Monitoring 
Strategy 
INFRA, GIS, 
FSVEG, NVUM 
- Forest level 
PAO, Partnership 
Coordinator, 
Social Scientist 

Every 4 years 
MQs will be addressed 
and evaluated through the 
Region 8 Broader-Scale 
Monitoring Strategy, 
which the Forest will 
incorporate into the Forest 
Monitoring Evaluation 
Report 

N/A 

MQ 28: Are the 
fire regime 
condition class 

(I-1) Acres in FRCC 1, 2 and 3 DC-COM-2 
OBJ-COM-2 
OBJ-MA2-1  

FSVEG spatial; 
Rx fire history, 
All activities that 

Every 2 years  Alert: Negative trend in FRCC (i.e.) 
from FRCC 1 to FRCC 2 or FRCC 2 
to FRCC 3);  Higher composite 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

(FRCC) 
maintenance and 
restoration, 
vegetative 
conditions 
within or near 
historical range, 
resulting in 
reduced risks of 
wildfire to 
developments, 
private property 
and Forest 
Service 
infrastructure in 
interface and 
intermix areas?  

are ground 
disturbing  
Partners include 
counties, state, 
local and NGOs 
on community 
wildfire 
protection plans.  
Specifically 
Nature 
Conservancy, 
South Carolina 
Forestry 
Association and 
Local Fire 
Departments  

FRCC number for communities; 
 
Response: Identify where and why 
negative trends are occurring. 

MQ 29 What are 
the trends in the 
condition of 
cultural 
resources and 
heritage assets? 
Are disturbances 
declining? 

(I-1) Condition of cultural 
resources  (i.e., benign neglect)  
(I-2) Disturbed or damaged 
cultural resources by  human 
and/or environmental 
(I-3) Sea Level Rise (see MQ 25) 

DC-MUB-2 

OBJ-MUB-4 
OBJ-MUB-5 
OBJ-RIZ- 
Coastal –S-2 
OBJ-RIZ- 
Coastal –S3 
OBJ-RIZ- 
Wambaw –S1  

INFRA  heritage 
module - Annual 
Heritage 
Program 
Managed to 
Standard 
Measure  

Once every 5 years for 
Priority Heritage Assets 
and reported at the 6 year 
monitoring reporting 
period.   As needed for 
Heritage Assets.    

(I-1,I-2) Alert; Damage to cultural 
resource   
 
Response:  Condition assessment is 
needed 
 
(I-3) Alert: Sea level rise 
approaching lowest depth of historic 
cultural deposits  
Response: Tribal consultation and 
treatment of adverse effects. 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 30: What 
assistance has 
been provided to 
counties for 
developing and 
implementing 
mitigation and 
protection in 
county-wide 
community 
wildfire 
protection plan 
(CWPP) for 
Berkeley 
County and one 
county-wide 
CWPP for 
Charleston 
County 

(I-1) Counties providing technical 
and monetary assistance (i.e. 
agreements or other instruments).  
This includes needing to know 
acres treated and location to 
infrastructure. 

DC-COM-2 

OBJ-COM-3 

Government-
local and county  
SC Forestry 
Association 
Non-government 
organizations 
(NGOs) 
Local fire 
departments,  

Every 2 years  Alert: No CWPPs are being 
completed 
 
Response: Do a  CWPP  
equivalence, including identifying 
areas of high risk for wildfire.   

MQ 31: For 
recreation sites 
and trail 
planning, is the 
Forest initiating 
a collaborative, 
partner-backed 
recreation 
planning process 
with outcomes 
that include 
connections 
from the East 
Coast Greenway 
to the Palmetto 

(I-1Number of partners engaged 
in collaborative planning for 
recreation.   

DC-REC-2 
DC-REC-3 
DC-REC-4 
DC-COM-3 

OBJ-REC-3 
OBJ-REC-6 
OBJ-REC-7 
OBJ-RIZ-
Wando-1 

USFS 
Partnerships, 
including 
Palmetto 
Conservation 
Foundation, 
CORA, Friends 
of Sewee,  
USFWS.   

Every 3 years and 
reported at the 4 year 
monitoring reporting 
period. 

N/A 
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Desired 
Conditions 
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Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

Trail and 
Tuxbury Trail 
Systems? 

Progress toward meeting the desired conditions and objectives in the plan, including providing for multiple use opportunities.   

MQ 32:  Are 
habitat 
conditions 
provided for a 
harvestable level 
of game 
species? 

(I-1) Acres of early successional 
habitat for deer and bobwhite 
quail and late successional habitat 
for turkey; 
(I-2) Population trends – presence 
and absence of quail and turkey  
(I-3) Population trends – presence 
and absence of deer.  

DC-MUB-1 

OBJ-MUB-2  

Surveys at the 
Forest Level 
including the 
following:  1) 
Spring breeding 
bird surveys for 
quail and turkey, 
2) Summer brood 
surveys done in 
conjunction with 
SCDNR, 3) 
Bobwhite quail 
whistling cock 
surveys, and 4) 
Deer spotlight 
surveys. 
State and Range 
wide surveys 
including harvest 
surveys by the 
SC DNR. 
Partners include 
SCDNR 

Annual surveys are 
conducted. Report every 
two years. 

Alert: Decline in habitat and/or 
population for 4 consecutive years.  
May be delayed 1-3 years because of 
the data gap between years.  The data 
is already a year old in most cases 
before we can see a need for change. 

Response: Determine source of 
population and/or habitat decline, 
develop appropriate management 
actions. Contact partners and initiate 
sessions to see if similar trends are 
occurring. Maybe a need for a 
harvest change and not a habitat 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

MQ 33: In 
mixed 
pine/hardwood 
or loblolly pine 
forests, what is 
the young-age 
forest 
component in 
Management 
Area 2? 

(I-1) Acres of young age (0-10 
years) forest component. 

DC-MA 2-1 

OBJ-MA2-2  

FS Veg Spatial   Every 2 years Alert: Less than half of objective 
OBJ-MA2-2. 
Response: Review of causes of why 
the objective is not being met, and 
develop an appropriate response 

MQ 34: What is 
the trend in the 
density of pine 
stands resulting 
from ecosystem 
restoration, 
hazardous fuel 
reduction, and 
timber 
management? 

(I-1) Acres of thinning harvest 
sold. 

DC-ECO-2 
DC-ECO-3 
DC-ECO-6 
DC-MA2-1 

OBJ-THR-1 
OBJ-MUB-7 

Annual Timber 
Sale Records 

Every 2 years Alert: Presence of stands in a high 
density condition. 
Response: Prioritize high density 
stands for thinning 

MQ 35: To what 
extent have 
fishing ponds 
been enhanced 
to provide for 
the desired game 
fish populations 
and recreational 
fishing 
opportunities? 

(I-1) Fish species presents and 
abundance.   
(I-2) Water quality 
(I-3) Acres of habitat improved 

DC-REC-6 

OBJ-MUB-3 

USFS (I-1) Water quality – 
annual 
(I-2) Population 
monitoring – annual 
(I-3) Acres of habitat 
improved – every two 
years 

N/A 

MQ 36: Is 
wilderness 
character being 

(I-1) Refer to specific wilderness 

DC-RIZ-
Wambaw-S-1 

GIS, INFRA, 
FSVEG and 
other Forest 

Annual N/A 
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Objectives 
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Partners Frequency 

Adaptive Management 
Strategies 

preserved in 
designated 
wilderness 
areas? 

performance elements (these are 
specific to each wilderness) 

databases 
depending on 
performance 
measure 

MQ 37: Are 
Wild and Scenic 
River ORVs and 
free flowing 
rivers being 
maintained? 

(I-1) Monitor project level 
planning and implementation 
within river corridors, (including 
but not limited to prescribed fire, 
maintenance of trails and 
recreation of facilities, restoration 
of native communities, control of 
NNIS, etc.) 

DC-RIZ-
Coastal-S-2 
DC-RIZ-
Wambaw-S-3 
DC-RIZ-
Santee-S-2 

Ground sampling 
and NEPA, and 
FACTS, FSVeg 

Every three years and 
reported at the 4 year 
monitoring reporting 
period  

N/A 

MQ 38: To what 
extent Is the 
National Forest 
Transportation 
System moving 
toward a 
sustainable and 
properly sized 
system; that 
provides public 
and 
administrative 
access for visitor 
enjoyment and 
forest 
management; 
and minimizes 
adverse resource 
effects? 

(I-1) Open Road Mileage and 
Density 
(I-2) Deferred Road Maintenance   

DC-MUB-3 

 

INFRA Database 
and Forest Map, 
TAP and 
Institutional 
knowledge,  

Every 5 years reassess the 
road conditions and report 
at the 6 year monitoring 
reporting period. 

N/A 

MQ 39: What 
are the trends in 

(I-1) Fine Particulate Matter DC-MUB-6 EPA Air Data, 
EPA CASTNET, 

Annual and report every 2 
years. 

(I-1) Alert: Measured values of 
particulate matter and ozone do not 
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Monitoring 
Questions Indicators 

Desired 
Conditions 
and 
Objectives 

Sources/ 
Partners Frequency 

Adaptive Management 
Strategies 

air quality and 
acidic 
deposition on 
the National 
Forest?  Are 
conditions 
improving? 

(I-2) Acidic Deposition  
(I-3) Ozone 

National 
Atmospheric 
Deposition 
Program 
(NADP), 
IMPROVE 
monitoring 
network 
Partners include:  
EPA 
USFWS 
National Park 
Service 

meet the National Ambient Air 
Quality Standards. 
Response:  Work with EPA and state 
regulatory agencies to ensure that the 
state implantation plan adequately 
reduces pollution impacting the 
forest.  
(I-2) Alert: Acidic deposition on and 
near the Forest is increasing. 
Response: Do water quality and soil 
surveys to determine potential 
impacts and develop possible 
management strategies.  If surveys 
further verify acidic deposition then 
work with EPA on development of 
secondary air quality standards to 
reduce impacts. 

MQ 40: How 
does the Francis 
Marion National 
Forest fit in the 
broader 
landscape, 
including 
measures of 
landscape 
connectivity and 
success towards 
shared 
restoration 
objectives? 
 

(I-1) South Atlantic Landscape 
Conservation Cooperative - 
Conservation Blueprint Indicators    
(I-2) Lands acquired and 
exchanged 

DC-COM-1 

OBJ-COM-4 

(I-1) South 
Atlantic 
Landscape 
Conservation 
Cooperative - 
Conservation 
Blueprint 
(I-2) Land 
Ownership 
Adjustment 
Strategy (LOAS) 

(I-1) Every 6 years   
(I-2) Every 4 years 

N/A 
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Objectives 
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Partners Frequency 

Adaptive Management 
Strategies 

The effects of each management system to determine that they do not substantially and permanently impair the productivity of the land (16 USC 
1604(g) (3) (C). 
MQ 41: Are 
BMP's for water 
quality being 
planned and 
implemented 
properly? 

BMP's Legal 
requirement 
(Addressed by 
standards and 
guidelines) 

National Best 
Management 
Practices for 
Water Quality 
Management on 
National Forest 
System Lands 
Database 

Annual Alert: Any instance where there is 
non- compliance with BMP's for 
water quality. 
Response: Use an IDT approach, 
consider how finding from one site 
compares to another. Review the 
entire process to find any deficiencies 
or recurring problems that may be 
addressed through adaptive 
management. 

MQ 42: What is 
the extent of 
detrimental soil 
disturbance 
from ground 
disturbing 
activities and is 
this less than 15 
percent limit? 

Soil Disturbance DC-WAT-3 Forest Soil 
Disturbance 
Monitoring 
Protocol 
Database 

Annual Alert: When detrimental soil 
disturbance thresholds are exceeded. 
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	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	Results
	Monitoring Discussion and Findings

	MQ 10: What are the trends in the conditions of upland hardwood, mesic slopes, and maritime ecosystems?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 11: What are the trends in the conditions of forested wetland ecosystems?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings


	The Status of Focal Species to assess the Ecological Conditions under 36 CFR 219
	MQ 12: What is the status of focal species in the following ecosystems:
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Do monitoring results demonstrate intended progress toward Plan targets?  Yes.



	The status of a select set of ecological conditions required under 36 CFR 219.9 to contribute to the recovery of federally listed threatened or endangered species, conserve proposed and candidate species, and maintain a viable population of species of...
	MQ 13: To what extent are habitat conditions provided that support stable populations of at-risk plant species?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?

	Adaptive Management Considerations

	MQ 14: To what extent are habitat conditions provided that support stable populations of at-risk amphibian species?
	Information
	OBJ-T&E-1. Frosted Flatwoods Salamander
	OBJ-SCC-1. Carolina Gopher Frog
	OBJ-SCC-3. At-risk Species
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings

	MQ 15: To what extent are habitat conditions provided to continue supporting a recovered population of Red-cockaded Woodpeckers (RCW)?
	Information
	OBJ-T&E-2. Red-Cockaded Woodpecker
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?
	Yes.  Increases to the RCW population in the Coastal Plain physiographic areas and on the Francis Marion National Forest are likely correlated with long-term changes to habitat suitability and availability range-wide as well as on national forest land...
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  No changes are needed to forest plan direction, the required management activities or the mon...

	Adaptive Management Considerations

	MQ 16: What are the habitat conditions and trends for supporting native migratory and non-migratory bird species?
	Information
	OBJ-SCC-2. Swallow-tailed Kite
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings.
	Do monitoring results demonstrate intended progress toward Plan targets?  Yes.
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  No.

	Adaptive Management Considerations

	MQ 17: What are the trends in Non-Native Invasive Species (NNIS) infestations and are they threatening native ecosystems and at-risk species?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  YES
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  Corporate NRIS/FACTS data provides a snapshot of presence/absence of invasive plant infestati...

	Adaptive Management Considerations

	MQ 18: Are habitat conditions provided for populations of at-risk pollinator insect species?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  No.
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  If funding is not assigned for future monitoring of these species or their critical habitat t...

	Adaptive Management Considerations
	Alert: If funding is not assigned for future monitoring of these species or their critical habitat then this question should be removed from this process.
	Response: Prioritize necessary monitoring for these species and ensure this is funded annually.


	MQ 19: To what extent is suitable habitat provided to maintain a viable population of at-risk mammals including bats?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  No
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  No.  We need funding to support our monitoring needs.

	Adaptive Management Considerations


	The status of visitor use, visitor satisfaction, and progress toward meeting recreation objectives
	MQ 20: What are the changes in conditions of Recreation Opportunity Spectrum (ROS) settings in the Wambaw Zone?
	Information
	OBJ-REC-1. Recreation Settings
	OBJ-REC-2. Semi-Primitive Motorized Settings
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	OBJ REC – 1. OBJ-REC-1. Recreation Settings
	OBJ-REC-2. Semi-Primitive Motorized Settings

	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?

	Adaptive Management Considerations

	MQ 21: What are the changes in conditions of the scenic integrity levels in the Wambaw Zone?  Is the rate of restoration affecting the scenic integrity levels in the Wambaw Zone?
	Information
	OBJ-MUB-1. Scenery
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  No, need to complete baseline assessment.
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  N/A.  If so, what change is warranted?

	Adaptive Management Considerations

	MQ 22: What are the trends in the conditions for sustainable recreation opportunities?
	Information
	OBJ-REC-3. National Quality Standard at Developed Recreation Sites
	OBJ-REC-4. Volunteers
	OBJ-REC-5. Developed Recreation Deferred Maintenance
	OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance
	OBJ-REC-7. Recreation Partnerships
	OBJ-RIZ-Wando-1. Community Participation and Partnerships
	OBJ-RIZ-Coastal 1. Community Participation and Partnerships
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 23: What are the trends in customer satisfaction?  Are we responding to changes in visitors’ needs and use?
	Information
	OBJ-REC-1. Recreation Settings
	OBJ-MUB-1. Scenery
	OBJ-REC-3. National Quality Standard at Developed Recreation Sites
	OBJ-REC-5. Developed Recreation Deferred Maintenance
	OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations


	Measurable changes on the plan area related to climate change and other stressors that may be affecting the plan area
	MQ 24a: How has climate variability changed and how is it projected to change across the region?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Adaptive Management Considerations

	MQ 24b How is climate variability change influencing the ecological, social, and economic conditions and contributions provided by plan areas in the region?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results, Monitoring Discussion and Findings, Adaptive Management Considerations

	MQ 25: How is sea level rise influencing the ecosystems and related management in the margin of change?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 26: What effect do national forests in the region have on changing climate?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Adaptive Management Considerations


	Social, economic, and cultural sustainability must also be addressed in the monitoring program
	MQ 27a: What changes are occurring in the social, cultural, and economic conditions in the areas influenced by management units in the region?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Population
	Economy
	Income
	Payments to States and Counties
	Forest Operations

	Economic Contribution Analysis
	Employment by Program Area
	Labor Income by Program Area


	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 27b: Are communities gaining benefits from the Forest and adding to the Forest's cultural uniqueness?
	Information
	OBJ-COM-1. Community Health
	OBJ-REC-4. Volunteers
	OBJ-REC-7. Recreation Partnerships
	OBJ-RIZ-Wando-1. Community Participation and Partnerships
	OBJ-RIZ-Coastal-1. Community Participation and Partnerships
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 28: Are the fire regime condition class (FRCC) maintenance and restoration, vegetative conditions within or near historical range, resulting in reduced risks of wildfire to developments, private property, and Forest Service infrastructure in interf...
	MQ 30: What assistance has been provided to counties for developing and implementing mitigation and protection in county-wide community wildfire protection plan (CWPP) for Berkeley County and one county-wide CWPP for Charleston County?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Southwrap
	Forestwide Prescribed Fire Environmental Assessment
	Remote Sensing Data

	Procedure and Results
	Task A:
	Task B:
	Task C:

	Monitoring Discussion and Findings
	Prescribed Fire Program (MQ28)
	Using Southwrap Risk Assessment (MQ28)
	CWPP (MQ30)
	Forest Plan
	Monitoring Program
	Monitoring Activity


	MQ 29: What are the trends in the condition of cultural resources and heritage assets?  Are disturbances declining?
	Information
	OBJ-MUB-4. Cultural Resources
	OBJ-MUB-5. Historic Property Plan
	OBJ-RIZ-Coastal-S2. Cultural Resources
	OBJ-RIZ-Wambaw-S1. Cultural Resources
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?  The monitoring results find that there has not been progress toward Plan targets.
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?  No changes to the forest plan direction are warranted at this time.

	Adaptive Management Considerations

	MQ 31: For recreation sites and trail planning is the Forest initiating a collaborative, partner-backed recreation planning process with outcomes that include connections from the East Coast Greenway to the Palmetto Trail and Tuxbury Trail Systems?
	Information
	OBJ-REC-3. National Quality Standard at Developed Recreation Sites
	OBJ-REC-6. Dispersed Recreation – Trail Deferred Maintenance
	OBJ-REC-7. Recreation Partnerships
	OBJ-RIZ-Wando-1. Community Participation and Partnerships
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings


	Progress toward meeting the desired conditions and objectives in the plan, including providing for multiple use opportunities.
	MQ 32: Are habitat conditions provided for a harvestable level of game species?
	Information
	OBJ-MUB-2. Hunting Opportunities
	Monitoring Indicators:
	Year Updated Previously:
	Frequency

	New Science or other information/References
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 33: In mixed pine/hardwood or loblolly pine forests, what is the young-age forest component in Management Area 2?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 34: What is the trend in the density of pine stands resulting from ecosystem restoration, hazardous fuel reduction, and timber management?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 35: To what extent have fishing ponds been enhanced to provide for the desired game fish populations and recreational fishing opportunities?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Pond/Lake Habitat Improvement
	Pond Water Chemistry

	Monitoring Discussion and Findings

	MQ 36: Is wilderness character being preserved in designated wilderness areas?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	Results
	Wambaw Creek Wilderness
	Invasives
	Air Quality Values
	Remaining 8 elements

	Wambaw Swamp, Little Wambaw Swamp, Hellhole Bay
	Invasives
	Air Quality Values
	Remaining 8 Elements


	Monitoring Discussion and Findings
	 Do monitoring results demonstrate intended progress toward Plan targets?  Yes.
	 Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  No.  If so, what change is warranted?


	MQ 37: Are Wild and Scenic River Outstandingly Remarkable Values (ORVs) and free flowing conditions being maintained?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings

	MQ 38: To what extent is the National Forest Transportation System moving toward a sustainable and properly sized system; that provides public and administrative access for visitor enjoyment and forest management; and minimizes adverse resource effects?
	Information
	Maintenance of forest priority open roads (in priority order):
	Priorities for road closures (e.g. seasonal, intermittent, permanent; not in priority order):

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 39: What are the trends in air quality and acidic deposition on the National Forest?  Are conditions improving?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Fine Particulate Matter:
	Ozone:
	Acidic Deposition:
	Wet Sulfate:


	Monitoring Discussion and Findings
	Fine Particulate Matter
	Ozone:
	Acidic Deposition:

	Adaptive Management Considerations

	MQ 40: How does the Francis Marion National Forest fit in the broader landscape, including measures of landscape connectivity and success towards shared restoration objectives?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information
	Results
	Monitoring Discussion and Findings
	Do monitoring results demonstrate intended progress toward Plan targets?
	Based on monitoring results are changes needed to forest plan direction, management activities, or the monitoring program?  If so, what change is warranted?

	Adaptive Management Considerations


	The effects of each management system to determine that they do not substantially and permanently impair the productivity of the land (16 USC 1604(g) (3) (C).
	MQ 41: Are Best Management Practices (BMP's) for water quality being planned and implemented properly?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results, Monitoring Discussion and Findings
	Adaptive Management Considerations

	MQ 42: What is the extent of detrimental soil disturbance from ground disturbing activities and is this less than 15 percent limit?
	Information
	Monitoring Indicators:
	Year Updated Previously:
	Frequency:

	New Science or other information/References
	Results, Monitoring Discussion and Findings
	Adaptive Management Considerations
	Need to make sure we are harvesting during suitable soil conditions.
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