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Chapter IV - Monitoring and Evaluation 
 

Introduction 
 
Monitoring and evaluation are 
separate, sequential activities 
required by National Forest 
Management Act regulations.  
Monitoring involves collecting 
data by observation or 
measurement.  Evaluation involves 
analyzing and interpreting 
monitoring data.  The information 
gained from monitoring and 
evaluation is used to determine 
how well the desired conditions, 
goals, objectives and outcomes of 
the Forest Plan have been met.  
Regular monitoring and evaluation 
keeps the Forest Plan current by 
providing the feedback mechanism 
for adaptive management (Figure 
IV-1).  Monitoring and evaluation 
results are used to identify needed 
changes to the Forest Plan or 
implementation methods. 
 
Monitoring and evaluation involves more than just collecting and interpreting data.  Data must 
be converted to useful information and stored in a form that is accessible to others.  A plan for 
managing monitoring information over time is critical to a successful program and should be 
developed early in the planning process (Figure IV-2). 
 
Data will be designed and collected according to appropriate data standards and entered into 
corporate databases, such as the Automated Lands Program, Natural Resource Inventory System 
or Geographic Information System.  The information can then be accessed and analyzed to 
produce information products such as monitoring reports that would be available for internal and 
external review. 

 

Figure IV-1.  Monitoring and Adaptive 
Management. 
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Figure IV-2.  Managing Monitoring Data. 
1. 2. 3. 4. 5. 6. 
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1/ DBH = Designated breast height. 
2/ NRIS = Natural Resource Inventory System Corporate Database. 

 

Monitoring Categories 
 
The Forest Plan addresses several types of monitoring as required in the 2012 planning 
regulations and monitoring attainment of Forest Plan Goals and Objectives.   
 

• Category 1:  8 required monitoring topics. 
• Category 2:  Attainment of goals and objectives. 

 
Category 1 monitoring items are mandatory components of every Forest Plan. Category 2 
monitoring items are more flexible and are tailored to address issues raised through public 
involvement and interdisciplinary team review. A more complete description of Category 1 items 
is shown in the Matrix for Minimum Legal Requirements section (page IV-6). 

 

Legal Requirements 
 
The 2012 Code of Federal Regulations (CFR) directs the Forests to implement a monitoring and 
evaluation program to provide a basis for a periodic determination of the effect of management 
practices.  

Life Form: 
  tree 
Species: 
  red oak 
Height: 
  93.1ft. 
DBH: 1/ 
  43.6in. 
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Under 36 CFR 219.12(a), The responsible official shall develop a monitoring program for the 
plan area and include it in the plan. Monitoring information should enable the responsible 
official to determine if a change in plan components or other plan content that guide 
management of resources on the plan area may be needed. The development of the plan 
monitoring program must be coordinated with the regional forester and Forest Service State and 
Private Forestry and Research and Development. Responsible officials for two or more 
administrative units may jointly develop their plan monitoring programs. 
 
The plan monitoring program sets out the plan monitoring questions and associated indicators. 
Monitoring questions and associated indicators must be designed to inform the management of 
resources on the plan area, including by testing relevant assumptions, tracking relevant changes, 
and measuring management effectiveness and progress toward achieving or maintaining the 
plan's desired conditions or objectives. Questions and indicators should be based on one or more 
desired conditions, objectives, or other plan components in the plan, but not every plan 
component needs to have a corresponding monitoring question. 

Subject to the requirements of paragraph (a)(5) of this section, the responsible official has the 
discretion to set the scope and scale of the plan monitoring program, after considering: 

(i)  Information needs identified through the planning process as most critical for informed 
management of resources on the plan area; and 

(ii) The financial and technical capabilities of the Agency. 
 
2012 Planning Rule Monitoring Topics:  Under 36 CFR 219.12(a)(5), each plan monitoring 
program must contain one or more monitoring questions and associated indicators addressing 
each of the following: 
 
(i)     The status of select watershed conditions. 
(ii)    The status of select ecological conditions including key characteristics of terrestrial and 

aquatic ecosystems. 
(iii)   The status of focal species to assess the ecological conditions required under §219.9. 
(iv)   The status of a select set of the ecological conditions required under §219.9 to contribute to 

the recovery of federally listed threatened and endangered species, conserve proposed and 
candidate species, and maintain a viable population of each species of conservation 
concern. 

(v)    The status of visitor use, visitor satisfaction, and progress toward meeting recreation 
objectives. 

(vi)   Measurable changes on the plan area related to climate change and other stressors that may 
be affecting the plan area. 

(vii)  Progress toward meeting the desired conditions and objectives in the plan, including for 
providing multiple use opportunities. 

(viii) The effects of each management system to determine that they do not substantially and 
permanently impair the productivity of the land (16 U.S.C. 1604(g)(3)(C)).  
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Monitoring 
 
 
Monitoring Prioritization:  
 
Within any agency or institution, necessary or desirable work demands often exceed available 
funding. Forest Plan monitoring is no exception.  Consequently, a prioritization process for the 
Monitoring and Evaluation Implementation Guide items will be developed to ensure efficient use 
of limited time, money and personnel.  Following is a list of potential criteria that may be used in 
the screening process: 
 

• Is monitoring of a particular question or resource mandated by regulation or court order? 
• Is the frequency of a particular question or resource mandated by regulation or court 

order?  
• Is the monitoring question one of the questions responding to the monitoring topics in 36 

CFR 219.12(a)(5)? 
• Is there a high degree of uncertainty associated with management assumptions?  
• Is there a high degree of disparity between existing and desired conditions? 
• Is the current trend upwards or downwards? 
• How rapidly is the trend changing? 
• Are proposed management activities likely to affect resources of concern? 
• How do monitoring items fit into national and regional priorities? 
• What are the consequences of not knowing resource conditions? 

 
Should funding limit the ability to perform all monitoring listed, monitoring priorities will be 
established using the above criteria and information gained during the past year.   
 
Information Management:  
 
There will be a tremendous amount of monitoring information collected over time. Information 
is of little value if it is not documented so it can easily be retrieved, shared with the public and 
other stakeholders, or used by agency managers to foster better decisions. Information 
management will consist of: (1) Management of the collection and storage of data, (2) 
Evaluation and interpretation of data and (3) Sharing of information internally and externally. 
 

• Manage the Collection and Storage of Data:  The interdisciplinary team will work with 
Forest Service employees and cooperators to see that data is collected. 
• Evaluation and Interpretation of Data:  Evaluation is the process of transforming data 
into information. It is a process of synthesis that brings together value, judgment, and reason 
with monitoring information to answer selected monitoring questions. Successful adaptive 
management depends on this information to reach the Forests' desired conditions. 
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The Forests’ interdisciplinary team will review the current year’s monitoring and evaluation 
results at the end of each calendar year.  Based on these findings, changes (if any) to the 
Forest Plan and Forest Service Manual or Handbook will be recommended to the Forests' 
Leadership Team. 
 
• Sharing of Monitoring Information and Findings:  Information gathered through 
monitoring will be summarized in various reports and publications, most notably the biennial  
Monitoring and Evaluation Report, and shared internally and externally with cooperating 
agencies and organizations, interest groups, policy makers and the general public. 

 
Biennial Monitoring and Evaluation Report:  
 
The biennial monitoring and evaluation report provides an opportunity to track progress toward 
the implementation of Forest Plan decisions and the effectiveness of specific management 
practices.  The focus of the evaluation is to provide short- and long-term guidance to ongoing 
management.  The monitoring and evaluation report should include components such as:  
 

1) Forest accomplishments toward desired conditions and outputs of goods and services. 
 

2) Update of research needs. 
 

3) Whether or not a change to the plan, management activities, or the monitoring program, 
or a new assessment, may be warranted based on the new information. 
 
 

Public Involvement: 
 
The Forest Service mission, “Caring for the Land and Serving the People,” will not be realized 
without public trust in the Forest Service decision-making process.  Even though agency 
decisions will not consistently please everyone, using an open process for making decisions 
should foster public understanding of the rationale for individual decisions.  The same principle 
applies to monitoring.  Moreover, since the approach incorporates an adaptive strategy, frequent 
public feedback is necessary to facilitate monitoring activity prioritization, protocols, evaluation, 
and ultimately better informed decisions.  The monitoring plan will be posted to the Forests’ 
webpage and made available to anyone who requests a copy.  
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Table IV-2.  Definition of Components in the Monitoring Matrix. 

COMPONENT DEFINITION 
2012 Planning Rule Monitoring Topics 8 topics listed in 36 CRF 219.12(a)(5) 
Monitoring Question Specific monitoring question(s) developed to ensure 

that monitoring and evaluation addresses information 
essential to measuring the Forest Plan. These 
questions relate to the different purposes and 
rationales for monitoring. There may be more than 
one monitoring question per resource area. 

Evaluation and Reporting Frequency Identifies how often monitoring information is 
evaluated and reported. 

Indicator Measure used to answer monitoring questions. 
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Table IV-3.  Monitoring Matrix. 

Required 2012 Monitoring Topics (Category 1) 
Monitoring 
Question 
number 

2012 
Monitoring 
Topic 

Monitoring Question(s) Indicator Evaluation/
Reporting 
Frequency 

1 1 What is the status of select 
watershed conditions? 

Watershed Condition Class 
Score (25 indicators)   - 24 
Attributes Associated With 12 
Core National Watershed 
Condition Indicators 

5 years 

2 2 & 3 Does the HMNFs have adequate 
acres of trembling and bigtooth 
aspen in early successional 
habitat?(Early seral stage aspen 
with a high aspen composition) 

Acres of Aspen in 0-9 age 
class 

Annual 

3 4 To what Extent is forest plan 
implementation contributing to the 
conservation of federally-listed 
endangered, threatened, or 
proposed species, and to the 
conservation of species of viability 
concern. 

Number of Kirtland's warbler 
singing males counted in the 
census and estimated Karner 
blue butterfly abundance 
from surveys. 

Annual 

4 5 What is the status of visitor use 
and visitor satisfaction? 

• NVUM data report 
o Annual Visitation Estimates 
(by type of visit  - day use, 
developed, general forest 
area, designated wilderness 
visits) 
o Description of Visit 
(demographics, visit 
descriptions, activities) 
o Economic Information 
(spending, substitute 
behavior, etc.) 
o Visitor Satisfaction 
o Wilderness Visit 
Demographics 

 5 years 

5 6 How are the occurrence, intensity, 
and distribution of pests and 
pathogens changing on an annual 
basis? 

Acres infected /infested and 
insects and diseases found 
on the Forests 

Annual 

6 7 How close are projected outputs 
and services to actual? 

Acres of timber harvested. 
Acres and volumes of timber 
harvested by silvicultural 
method and wood class 
(softwood vs hardwood). 
Acres or miles accomplished 
annually by management 
activity or practice. Compare 
to tables in appendix D of the 
Plan. 

Annual 
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Table IV-3.  Monitoring Matrix (Continued). 

Required Monitoring Items (Category 1) 
Monitoring 
Question 
number 

2012 
Topic 

Monitoring Question(s) Indicator Evaluation
/Reporting 
Frequency 

7 8 
 

 

Are the effects of Forest management, 
including prescriptions, resulting in 
significant changes in productivity of 
the land? 

Growth metrics of trees and 
remaining soil nutrient stocks 
following different harvest 
scenarios on FS land- data from 
LTSP study plot on Huron side of 
Forest. 

5 years 

Attainment of Goals and Objectives Monitoring Items (Category 2) 
8  Are harvested lands adequately 

restocked after 5 years? 
Number of acres certified from 
stands harvested five year 
previous.  All stands should be 
certified within five years or 
remedial actions taken to provide 
adequate stocking if certification 
has not been met.  Also the 
number of acres where stocking 
surveys have been completed 
from harvested lands to show 
that monitoring of regeneration is 
taking place. 

Annual 

9   To what extent have conditions or 
information changed the classification 
of lands "not suited" for timber 
production to "suitable" for timber 
production? 

Acres moved from Not suitable 
to suitable or vice versa.  

Annual 

10   To what extent has the forest used 
fuels treatments to reduce hazardous 
fuels 

Acres treated by mechanical and 
prescribed fire by Wildfire 
Condition Class 

Annual 

11   What are the population trends of 
management indicator species? 

Number of active bald eagle 
nests and nest productivity,   
Average number of ruffed grouse 
drums per stop.  Brook Trout and 
mottled sculpin: Relative (Catch-
Per-Unit-Effort), total (e.g. 
pounds/acre, fish/acre), or age-
class abundance of brook trout 
and mottled sculpin. The number 
of Kirtland's warbler singing 
males. Estimated Karner blue 
butterfly abundance. 

Annual 

12   To what extent is forest management 
contributing or responding to 
populations of terrestrial / aquatic non-
native invasive species of concern? 

Number of acres treated and 
monitored for non-native 
invasive species by fiscal year. 
 

Annual 

13   What is the mix (product ration) of 
sawtimber and pulpwood produced 
and what is the output level of non-
chargeable timber (restoration 
treatments), versus chargeable 
(ASQ)? 

Total volume sold for chargeable 
and nonchargeable fiscal year. 
Ratio of sawtimber and 
pulpwood sold volume by fiscal 
year. 
Acres by silvicultural method by 
fiscal year. 

Annual 
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Old Monitoring 
Number Removed Monitoring Question Explanation

1 Is the Forest Plan still relevant? As the purpose of this NFMA requirement is to give notice of the agency's intent to prepare an environmental impact statement for a 
forest plan revision.  The data gathered from the monitoring program in total will advise the Forest of the need for change. 

3 How close are projected costs with actual costs?  This is adequately tracked with the Forests annual project prioritization and budgeting process when setting up the annual program 
of work.  Annual accomplishments and spending by budget code is reported at the the end of each year in the year end reports.  

4 Are insects and disease organisms increasing to potentially damaging 
levels following management activities? Forest pests and pathogens are being tracked in the new question number 6.

5

What are the effects of Forest management being planned on land, 
resources and communities adjacent to or near the National Forest?  
What are the effects on National Forest management from activities on 
nearby lands managed by other Federal or other governmental 
agencies or under the jurisdiction of local governments?

1) The 1982 planning rule provisions required that forests coordinate with other public planning efforts during development or 
revision of a forest plan. 
 This effort occurs when the forest is ready to enter into plan revision.   The Forests will meet this requirement as we move into our 
next plan revision.  The monitoring plan reports the forests goods and services produced and level of managment that may affect 
communities adjacent or near the Forests. 

9 How much even-aged management (especially clearcutting) should be 
used, and in what forest types should it be used?  This is addressed in Appendix B of the Forest Plan. 

12 What are the identified research needs? Any research needs identified  will be brought forward in each monitoring report but is itself will not be a question that will be 
included. 

13 What Standards, Guidelines, or Objectives are not being met? Any reports on Standards and Guidelines and Objectives not being met will be reported by specialists in their sections of the 
monitoring report, but this question will not be carried forward as a question on its own.   

14 What are the amounts, distribution, and types of available habitats? Too general and too broad to provide useful information- new habitat monitoring protocol for the 2012 Planning Rule replaces this. 

17 How many acres of the Forests have been inventoried and classified 
using an approved Aquatic Ecological Classification System

Removed - System is too expensive to implement.  New Monitoring questions have been developed to monitor watershed conditions 
(see question 1).



18
How many acres of early successional habitat in riparian areas occur on 
each Forest? Does this level of habitat provide adequate species 
viability? 

New Question 4 encompasses this question about species  viability.   

19 How many areas and how many acres of semiprimitive non-motorized 
and motorized areas are being provided? Due to SEIS, only one area meets the SPNM ROS class and change would only occur with a Plan amendment or revision.

20

What is the distribution of National Forest System acres by fire hazard 
rating? How many acres in fire-dependent ecosystems and at-risk 
urban-rural interface and intermix areas have been reduced by at least 
one hazard rating class?

Adequately tracked through targets and accomplishments.  New Question 11 will track acres treated by mechanical and prescribed 
fire by Wildfire Condition Class.

21

What is the distribution of National Forest System acres by fire 
condition class? How many acres have been treated that result in an 
improvement of at least one fire condition class? What is the number 
and size of wildfires?

Adequately tracked through targets and accomplishments. New Question 11 will track acres treated by mechanical and prescribed 
fire by Wildfire Condition Class.



Old 
Monitoring 
Number

New 
Monitoring 
Number Monitoring Question Indicators Original Wording

New 1 What is the status of select watershed conditions?
Watershed Condition Class Score (25 indicators)   - 24 
Attributes Associated With 12 Core National Watershed 
Condition Indicators

NA

New 2
Does the HMNFs have adequate acres of trembling and 
bigtooth aspen in early successional habitat? (Early seral 
stage aspen with a high aspen compostion)

Acres of aspen in the 0-9 age class with adequate 
regeneration? NA

New 2
Does the HMNFs have adequate acres of trembling and 
bigtooth aspen in early successional habitat? (Early seral 
stage aspen with a high aspen compostion)

Acres of aspen in the 0-9 age class with adequate 
regeneration? NA

15 3

 To what Extent is forest plan implementation contributing 
to the conservation of federally-listed endangered, 
threatened, or proposed species, and to the conservation 
of species of viability concern. 

Number of Kirtland's warbler singing males counted in the 
censusand estimated Karner blue butterfly abundance 
from surveys.

Are minimum viable populations of appropriate 
native and desirable non-native species being 
maintained within the planning area?

NA

NA Will be 
part of 3 when 

SCC are 
established by 

RF

Are minimum viable populations of appropriate native and 
desirable non-native species being maintained within the 
planning area?

NA NA

 2. THE STATUS OF SELECT ECOLOGICAL CONDITIONS INCLUDING KEY CHARACTERISTICS OF TERRESTRIAL AND AQUATIC ECOSYSTEMS. 36 CFR 

 3. THE STATUS OF FOCAL SPECIES TO ASSESS THE ECOLOGICAL CONDITIONS REQUIRED UNDER 219.9. 36 CFR 219.12(a)(5)(iii)

 4. THE STATUS OF A SELECT SET OF THE ECOLOGICAL CONDITIONS REQUIRED UNDER 219.9 TO CONTRIBUTE TO THE RECOVERY OF FEDERALLY LISTED THREATENED AND ENDANGERED SPECIES 
, CONSERVE PROPOSED AND CANDIDATE SPECIES, AND MAINTAINS A VIABLE POPULATION OF EACH SPECIES OF CONSERVATION CONCERN. 36 CFR 219.12(a)(5)(iv)

 5. THE STATUS OF VISITOR USE, VISITOR SATISFACTION, AND PROGRESS TOWARD MEETING RECREATION OBJECTIVES. 36 CFR 219.12(a)(5)(v)

2016 - Monitoring Questions / Indicators - Monitoring Transition - 2012 Planning Rule Requirements 

HURON-MANISTEE NF NOTE:  BLUE = modified question; Black = new question;  GREEN = keep current question; RED = not practicable at this time

 1. THE STATUS OF SELECT WATERSHED CONDITIONS. 36 CFR 219.12(a)(5)(i)



New 4 What is the status of visitor use and visitor satisfaction?

• NVUM data report
o Annual Visitation Estimates (by type of visit  - day use, 
developed, general forest area, designated wilderness 
visits)
o Description of Visit (demographics, visit descriptions, 
activities)
o Economic Information (spending, substitute behavior, 
etc.)
o Visitor Satisfaction
o Wilderness Visit Demographics

NA

New 5 How are the occurrence, intensity, and distribution of 
pests and pathogens changing on an annual basis?

Acres infected /infested and insects and diseases found on 
the Forests NA

2 6 How close are projected outputs and services to actual?

Acres of timber harvested. Acres and volume of timber 
harvested by silvicultural method and wood class 
(softwood vs hardwood). Acres or miles accomplished 
annually by management activity or practice. Compare to 
tables in appendix D of the Plan.

No Change

6 7
Are the effects of Forest management, including 
prescriptions, resulting in significant changes in 
productivity of the land?

Growth metrics of trees and remaining soil nutrient stocks 
following different harvest scenarios on FS land- data from 
LTSP study plot on Huron side of Forest.

No Change

7 8 Are harvested lands adequately restocked after 5 years?

Number of acres certified from stands harvested five year 
previous.  All stands should be certified within five years or 

remedial actions taken to provide adequate stocking if 
certification has not been met.  Also the number of acres 

where stocking surveys have been completed from 
harvested lands to show that monitoring of regeneration is 

taking place.

No Change

8 9
To what extent have conditions or information changed 
the classification of lands as "not suited" for timber 
production or "suitable" for timber production?

Acres moved to suitable from non-suitable or vice versa. 
To what extent is timber management 
occurring on lands suitable for such 
production?

   OTHER QUESTIONS

 6. MEASURABLE CHANGES ON THE PLAN AEA RELATED TO CLIMATE CHANGE AND OTHER STRESSORS THAT MY BE AFFECTING THE PLAN AREA. 36 CFR 219.12(a)(5)(vi)

 7. PROGRESS TOWARD MEETING THE DESIRED CONDITIONS AND OBJECTIVES IN THE PLAN, INCLUDIING PROVIDING FOR MULTIPLE USE OPPORTUNITIES. 36 CFR 219.12(a)(5)(vii)

 8. THE EFFECTS OF EACH MANAGEMENT SYSTEM TO DETERMINE THAT THEY DO NOT SUBSTANTIALLY AND PERMANENTLY IMPAIR THE PRODUCTIVITY OF THE LAND (16 U.S.C.  1604 (g)(3)(c). 
36 CFR 219.12(a)(5)(viii)



20 & 21 10 To what extent has the forest used fuels treatments to 
reduce hazardous fuels

Acres treated by mechanical and presecribed fire by 
Wildfire Condition Class See Removed Questions 20 & 21

11 11 What are the population trends of management indicator 
species? 

Number of active bald eagle nests and nest productivity,   
Average number of ruffed grouse drums per stop, for 
Brook Trout: Relative (Catch-Per-Unit-Effort) , total (e.g. 
pounds/acre, fish/acre), or age-class abundance of brook 
trout and mottled sculpin, number of Kirtland's warbler 
singing males, Estimated Karner blue butterfly abundance.

No Change

22 12
To what extent is forest management contributing or 
responding to populations of terrestrial / aquatic non-
native invasive species of concern?  

Number of acres treated and monitored for non-native 
invasive species by fiscal year. No Change

10 & 16 
Combined 13

What is the mix (product ratio) of sawtimber and pulpwood 
produced and what is the output level of non-chargeable 
timber (restoration treatments), versus chargeable (ASQ)?

Total volume sold for chargeable and nonchargeable fiscal 
year (PTSR201F TIM Report).
Ratio of sawtimber and pulpwood sold volume by fiscal 
year (CUTS203F TIM Report).
Acres by silvicultural method by fiscal year (FACTS query 
report).
(Reports by forest type or vegetation class as depicted in 
Appendix D of the 2006 Forest Plan are not obtainable 
from corporate databases).

What mix of harvest products by timber type 
will be produced? What is the mix as to non-

chargeable versus chargeable? 
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