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A field crew measures a forested plot at Acadia National Park. From Tierney et al. 2009. 
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Table 1. Example of an ecological integrity table, based on the conceptual model of major 
ecological attributes and rank factors (see Fig. 1).  Indicators are identified for each major 

ecological attribute.  Stressors can be described using checklists (wetland example).   
 

Rank Factor Major Ecological  
Attribute Indicator 

LANDSCAPE  
CONTEXT  

Landscape Structure Landscape Connectivity 
Buffer Index 
Surrounding Land Use Index 

Landscape Stressors 
Landscape Stressors Checklist 

SIZE 
Size Patch Size Condition 

Patch Size 

CONDITION  

Vegetation 

 

Vegetation Structure 
Organic Matter Accumulation 
Vegetation Composition 
Relative Total Cover of Native Plant Species 

Vegetation Stressors Vegetation Stressors Checklist 
Soils (including physico-chemical)
 

Physical Patch Types 
Water Quality 
Soil Surface Condition 

Soils Stresors 
 

Soils Stressors Checklist 

Hydrology (wetlands) Water Source 
Hydroperiod 
Hydrologic Connectivity 

Hydrology Stressors (wetlands) Hydrology Stressors Checklist 

Figure 1.  Conceptual Model for Assessing Ecological Integrity 
The major ecological attributes of ecosystem integrity are shown for upland and wetland 
models.  Ecosystem drivers, such as climate, geomorphology, and natural disturbances 

maintain overall integrity, whereas stressors act to degrade it.  See also Table 1. 
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Table 2. Summary of 3-level approach to conducting ecological integrity assessments 
(adapted from Brooks et al. 2004, USEPA 2006).  

 
Level 1 – Remote Assessment 
 

 
Level 2 – Rapid Assessment 

 
Level 3 – Intensive Assessment 

General description:                
Remote assessment 
 

General description:                      
Rapid field-based assessment 

General description:                            
Detailed field-based assessment 

Evaluates: Condition of individual 
assessment areas/sites using:  

– metrics within the site that are visible 
with remote sensing data 

– Landscape / watershed condition 
metrics around the site 

– Limited ground truthing 

Evaluates: Condition of individual 
assessment areas/sites using: 
 -   relatively qualitative or narrative field 

metrics within the site 
-    remote sensing metrics for landscape 

context, with limited to expanded 
ground truthing. 

Evaluates: Condition of individual 
assessment areas / sites using: 
- relatively detailed quantitative field 

metrics 
- remote sensing / and or field 

metrics for landscape context, 
expanded ground truthing / 
resolution. 

Based on: 
• GIS and remote sensing data 
• Layers typically include:  

– Land cover 
– Land use 
– Other ecological maps 

• Stressor metrics (e.g. land use, 
roads) 

Based on: 
• Condition metrics (e.g., hydrologic 

regime, species composition); and 
• Stressor metrics (e.g., ditching, 

road crossings, and pollutant 
inputs) 

• Calibration based on reference 
sites 

 

Based on:  
• Condition metrics that have been 

calibrated to measure responses 
of the ecological system to 
disturbances (e.g., indices of biotic 
or ecological integrity) 

• Validation of metrics based on 
reference sites 

 Potential uses: 
• Identifies priority sites 
• Identifies status and trends of 

acreages across the landscape 
• Identifies integrity of ecological types 

across the landscape 
• Informs targeted restoration and 

monitoring 

Potential uses: 
• Identifies/confirms priority sites 
• Informs monitoring of many 

attributes 
• Provides baseline data  for 

implementation of restoration or 
mitigation projects  

• Supports landscape / watershed 
planning  

• Supports assessment of impacted 
sites based on reference sites 

Potential uses: 
• Informs monitoring of a select set 

of attributes  
• Identifies status and trends of 

specific occurrences or indicators 
• Supports monitoring for 

restoration, mitigation, and 
management projects 

Example metrics: 
- Landscape Development Index 

(integrates stressor impact of various 
land use types) 

- Land Use Map 
- Road Density 
- Impervious Surface 

Example metrics: 
- Landscape Connectivity 
- Vegetation Structure 
- Invasive Exotic Plant Species 
- Forest Floor Condition 

Example metrics: 
- Landscape Connectivity 
- Structural Stage Index 
- Invasive Exotic Plant Species 
- Floristic Quality Index (mean C) 
- Vegetation Index of Biotic Integrity 
- Soil Calcium:Aluminum Ratio 
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accurate than field-based rapid or intensive metrics, this is not always the case.  Some information available 
from imagery may be very accurate and more intensive than can be gathered in the field.  Such information 
may also be more time-demanding and expensive.  For that reason, we also assign a “tier” value to a 
metric, reflecting its level of precision.  Thus it is possible to have a remote sensing indicator (L1) that has 
3 metric variants (T1, T2, and T3), reflecting increasing accuracy of the metric.  We may expect that for 
Level 1 assessments a Tier 1 version of the metric is used.   
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Table 3. A draft ecological integrity table for a level 1 assessment.   

The table is applicable to all natural ecosystems. Stressor checklist information is not 
used directly to assess condition, but is considered informative.   

�

Rank Factor Major Ecological 
Attribute Indicator/Metric 

LANDSCAPE  
CONTEXT  

Landscape Context Landscape Connectivity 

Surrounding Land Use Index  

  Buffer Index 

SIZE Size Patch Size 

  Patch Size Condition (opt). 

CONDITION 

Vegetation Vegetation Structure OR  

Vegetation Structural Class Distribution (opt) 

Vegetation Composition (opt.) 

Relative Percent Cover of Native Plant Species (opt.) 

Invasive Exotic Plants (opt.) 

 
Soils Soil/Substrate Condition 

On-Site Land Use Index 

 Hydrology (opt)  Hydrologic Alterations (opt.) 
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Figure 2.  Demonstration of Level 1 Assessment based on a Landscape Condition Model. 

Values for landscape context metrics and condition metrics for an occurrence can be 
derived from the model. 
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Table 4.  Level 2 (rapid field based) metrics for assessing temperate upland forest condition and stressors:  Overview of metrics.  Tier: 1 = 
Remote sensing based metric, 2 = Rapid field based metric.  Metric Type: C = condition. S = stressor or checklist (grey shaded cells).   

Major 
Ecological 
Attribute 

Key Ecological 
Attribute 

Metric Name      

Tier Metric 
Type 

Metrics Definition 

LANDSCAPE  
CONTEXT 

Landscape 
Structure 

Landscape Connectivity 1,2 C A measure of the percent of unaltered (natural) habitat within a specified 
core and supporting landscape areas. E.g., core landscape = 4,000 ha / 
10,000 ac , supporting landscape = 40,000 ha / 100,000 ac.  

 Landscape 
Composition 

Surrounding Land Use 1,2 S An index of the intensity of human dominated land uses within a specified 
landscape area (E.g., core landscape = 4,000 ha / 10,000 ac, supporting 
landscape = 40,000 ha / 100,000 ac.  

    Buffer Index 1,2 C An index of the buffer characteristics surrounding the wetland, using 3 
measures:  1) Percent of Wetland with minimum Buffer, 2) Contiguous 
Area of Buffer within buffer zone, and 3) Buffer Condition.     

 Landscape Context 
Stressors 

Landscape Stressors Checklist 2 S A checklist and impact assessment of stressors that could affect 
landscape context condition. 

SIZE Size  Patch Size  1,2 C A measure of the current size (ha) of the occurrence or stand. 

  Patch Size Condition 1,2, C An assessment of the naturalness of the current size of occurrence or 
stand. 

VEGETATION  
(BIOTA) 

Community 
Structure 

Vegetation Structure   2 C An assessment of the proportion of structural stage or age-class 
distribution, based on canopy and stem-size characteristics of the 
vegetation layers. 

  Coarse Woody Debris  2 C An assessment of the overall accumulation of coarse woody debris, both 
standing and fallen logs. 

 Community 
Composition 

Vegetation Composition 2 C An assessment of the overall species composition and diversity, including 
by layer, and evidence of negative impacts of diseases or mortality. 

    Relative Percent Cover of 
Native Plant Species  

2 C A measure of the relative percent cover of the plant species that are 
native to the region.  Typically estimated by subtracting exotic species 
cover from total absolute species cover. 

   Vegetation Woody 
Regeneration 
 

2 C An assessment of the saplings and/or seedling regeneration found in 
forest ground layers.  
 

 Biotic Stressors Indicator Species – Invasive 
Exotic Plants (opt.) 

2 S The percent cover of a selected set of exotic species that are considered 
invasive.  Could be refined to include aggressive native species. 
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  Biotic Condition Stressors 
Checklist 

2 S A checklist and impact assessment of stressors that could affect biotic 
condition. 

SOIL Physical Structure Forest Floor Condition 2 C An assessment of the extent of soil trampling and compaction, erosion, 
and the presence of pit and mound topography. 

 Hydrology*  Hydrologic Alterations (opt.) 
(moist & riparian upland forests) 

2 C An assessment of the degree of alteration of  hydrological regimes to 
moist and riparian forest types.   

 Physical/Chemical 
Stressors 

Air Pollution  1 S An assessment of the impacts of air pollution stresses. 

  Physical Stressors Checklist  2 S A checklist and impact assessment of stressors that could affect physico-
chemical condition. 
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Table 5. A draft ecological integrity table for a level 1 assessment.   

The table is applicable to all natural ecosystems. Vegetation Structure (Or Vegetation Structural 
Class Distribution) is a very difficult metric to obtain information for. 

Rank Factor Major Ecological 
Attribute Indicator/Metric 

LANDSCAPE  
CONTEXT  

Landscape Context Landscape Connectivity 

Surrounding Land Use Index [or Landscape Condition 

Model Index] 

  Buffer 

SIZE Size Patch Size 

  Patch Size Condition 

CONDITION 

Vegetation Vegetation Structure  

Or Vegetation Structural Class Distribution 
Vegetation Composition 

Relative Percent Cover of Native Plant Species (opt.) 

Invasive Exotic Plants 

 
Soils Soil/Substrate Condition 

On-Site Land Use Index 

 Hydrology (opt)  Hydrologic Alterations  
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Fig. 2.  Example of Landscape context metrics are applied at two scales, and the data to assess these 
metrics is available from the National Landfire Systems map. 
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Figure 3.  Map of Atlantic Coastal Plain Fall-Line Sandhills Longleaf Pine Woodland in and around Fort 
Bragg, NC.  Map is based on the Landfire map (REF), and shows the structural stage assignment for 
each pixel of the type.  Overlain on the map is a hypothetical grid of U.S. Forest Service FIA sample 
points (based on 1 point per 6,000 ac), of which 26 fall within Fort Bragg.  Inset in lower left shows the 
details  on structural stage mapping, and the inset in upper right shows the range wide distribution of the 
system from Georgia to North Carolina. 
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Table 6.  Comparison of structural stages of Atlantic Coastal Plain Fall-Line Sandhills Longleaf Pine 
Woodland across its range and at Fort Bragg, NC.  
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Pennsylvania Attributes 
Type of Metric 
EI – Ecological Integrity 
ES – Ecosystem 
Services 

NatureServe Attributes 

VEGETATION  VEGETATION  
COMPOSITION ATTRIBUTES   

KEA 1: Total Stocking ES - 

KEA 2: Acceptable Growing Stock (AGS) ES - 

KEA 3: Tree Species Diversity (Richness) EI 
Relative  Percent Cover of Native Plant 
Species KEA 4: Tree Species Evenness (Richness 

Distribution) EI 

  Vegetation Composition 

STRUCTURE ATTRIBUTES   

KEA 5: Large Live Trees EI  Vegetation Structural Stage Distribution 

KEA 6: Large Snags EI 
Coarse Woody Debris 

KEA 7: Large Coarse Woody Debris EI 

   

REGENERATION ATTRIBUTES   

KEA 8: Established Seedlings EI Woody Regeneration 

KEA 9: Desirable Established Seedlings ES  

KEA 10: Absence of Deer Impact EI Indicator Species – Deer Browse 

?  SOILS 

?  SIZE 

?  LANDSCAPE CONTEXT 
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Level 2 (rapid field based) metrics for assessing temperate upland forest condition and stressors:  Metric Ratings.  Tier: 1 = 
Remote sensing based metric, 2 = Rapid field based metric.  Metric Type: C = condition based metric. S = stressor based metric or 
checklist (grey cells; if rest of rows are also shaded grey, then metric is not used directly to assess condition, but is considered 
informative).   
Major 
Attribute 

Metric Name     Metric 
 

Rating  
 

Criteria 
 

Tier Metric 
Type 

Excellent (A) Good (B) Fair (C) Poor (D) 

LANDSCAPE  
CONTEXT 

Landscape Connectivity 
(core, supporting 
landscapes) 

1 C Intact: Embedded in 90-
100% natural habitat; 
connectivity is expected to 
be high. 

Variegated: Embedded in 
60-90% natural habitat; 
habitat connectivity is 
generally high, but lower 
for species sensitive to 
habitat modification. 

Fragmented: Embedded in 
20-60% natural habitat; 
connectivity is generally 
low, but varies with mobility 
of species and 
arrangement on landscape. 

Relictual: Embedded in < 20% 
natural habitat; connectivity is 
essentially absent.  

  2 C Intact: Embedded in 90-
100% natural habitat; 
connectivity is expected to 
be high; remaining natural 
habitat is in good condition 
(low modification); and a 
mosaic with gradients.    

Variegated: Embedded in 
60-90% natural habitat; 
habitat connectivity is 
generally high, but lower 
for species sensitive to 
habitat modification; 
remaining natural habitat 
with low to high 
modification and a mosaic 
that may have both 
gradients and abrupt 
boundaries. 

Fragmented: Embedded in 
20-60% natural habitat; 
connectivity is generally 
low, but varies with mobility 
of species and 
arrangement on landscape; 
remaining natural habitat 
with low to high 
modifications and gradients 
shortened. 

Relictual: Embedded in < 20% 
natural habitat; connectivity is 
essentially absent; remaining 
natural habitat generally highly 
modified and generally 
uniform. 

 Surrounding Land Use 
(core, supporting 
landscapes) 

1,2 S Average Land Use Score = 
1.0-0.95 (see Protocols 
document for scoring). 

Average Land Use Score = 
0.80-0.95  

Average Land Use Score = 
0.4-0.80 

Average Land Use Score = < 
0.4 

 BUFFER INDEX 
 
     Length 

1,2 C Buffer is > 75 – 100% of 
occurrence perimeter. 

Buffer is > 50 – 74% of 
occurrence perimeter. 

Buffer is 25 – 49% of 
occurrence perimeter. 

Buffer is < 25% of occurrence 
perimeter. 

  
     Contiguous Buffer  
 

  Contiguous Buffer is > 75 – 
100% of buffer zone (200 
m). 

Buffer is > 50 – 74% of 
buffer zone (200 m). 

Buffer is 25 – 49% of buffer 
zone (200 m). 

Buffer is < 25% of buffer zone 
(200 m). 

      Condition   Buffer for occurrence is 
characterized by abundant 
(>95%) cover of native 
vegetation and little to no 
(<5%) cover of non-native 
plants, with intact soils, and 
little or no trash or refuse. 

Buffer for occurrence is 
characterized by 
substantial (75-95%) cover 
of native vegetation, low 
(5-25%) cover of non-
native plants, intact or 
moderately disrupted soils, 
moderate or lesser 
amounts of trash or refuse, 
and minor intensity of 
human visitation or 
recreation. 

Buffer for occurrence is 
characterized by a 
moderate (25-50%) cover 
of non-native plants, and 
either moderate or 
extensive soil disruption, 
moderate or greater 
amounts of trash or refuse, 
and moderate intensity of 
human visitation or 
recreation. 

Buffer for occurrence is 
dominated by non-native plant 
cover (>50%) characterized by 
barren ground and highly 
compacted or otherwise 
disrupted soils, with moderate 
or greater amounts of trash or 
refuse, and moderate or 
greater intensity of human 
visitation or recreation; OR 
there is no buffer present. 
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 Landscape Stressors 
Checklist 

2 S Checklist Rating Under 
development 

   

SIZE Patch Size   
    Matrix 

2 C >5,000 500-5,000 50-500 <50 

     Large Patch   >500 50-500 5 – 50 <5 

     Small Patch   >10 2-10 0.5-2 0.5  

     Linear   > 5 km in length 1-5 km in length 0.1-1 km in length < 0.1 km in length 

 Patch Size Condition 1, 2 C Stand or polygon is at, or 
only minimally changed 
from, its current natural 
extent (<5%).  Changes 
can include destroyed or 
severely disturbed (e.g., 
large changes due to 
roads, grazing, 
development, or changes 
caused by recent 
clearcutting). 

Stand or polygon is only 
modestly changed from its 
current extent (5-20%).  
Changes can include...(see 
”Excellent”). 

Stand or polygon is 
substantially changed from 
its natural extent (20-50%).  
Changes can include...(see 
”Excellent”). 

Stand or polygon is heavily 
changed from its original 
extent (>50%). Changes can 
include... (see ”Excellent”). 

VEGETATION 
(BIOTA) 

Vegetation Structure   
       Mesic to Dry Forest 

2 C Old growth dominant,  
OG > 70%, Mature (M), 
Pole (P) variable. 

Old growth common, or 
mature dominant. 
OG = 30-69% of area, or 
OG > 10% & OG+M > 
70%. 

Old growth uncommon, or 
mature common,  
OG = 10-29% of area, or  
OG+M = 30-70%. 

D [if no E] Old growth absent, 
mature uncommonn 
OG <10% & OG+M<30%] 
D: OG <10% of area, or 
OG+M=1-30%, or 
M+P=30-70%.  
E: OG+M <1% & M+P <30% 

        Xeric or Substrate-
Driven Forest/Woodland  
(e.g, Rocky, Flats) 

  Old growth age dominant, 
old growth structure 
common, mature dominant,  
other stages variable 
OG > 30% of area, or OG 
> 10% & OG + M > 70% 
(based on structure or 
age).*Note structure less 
linked to age. 

Old growth age common, 
old growth structure 
uncommon, mature 
common, other stages 
variable 
OG = 10-30%, or 
OG+M=30-70%.  

Old growth age uncommon, 
old growth structure absent, 
mature uncommon, other 
stages variable. 
OG < 10%, or 
OG+M <30% & M+P=30-
70%. 

Old growth age and structure 
absent, mature absent, other 
stages variable 
OG <10%, or 
OG+M= 1-30% & M+P<30%. 

      Fire Dependent – 
ground/catastrophic, long 
rotation -  Forest/Woodland 

   Old growth common, or 
mature dominant. 
OG = 30-69% of area, or 
OG > 10% & OG+M > 
70%. 

Old growth uncommon, or 
mature common,  
OG = 10-29% of area, or  
OG+M = 30-70%. 

D [if no E] Old growth absent, 
mature uncommonn 
OG <10% & OG+M<30%] 
D: OG <10% of area, or 
OG+M=1-30%, or 
M+P=30-70%.  
E: OG+M <1% & M+P <30% 

 Fire Dependent – 
catastrophic, short term -  
Forest/Woodland 

  Mature dominant, old 
growth and other stages 
variable. 
M >70%,  
OG, P, S, variable.  

Mature common to 
uncommon, pole common 
to uncommon, old growth 
uncommon or dominant. 
OG < 10%, or >70%, or 
M=30-70% or 
P & S variable. 

Mature uncommon, pole 
common to dominant, or 
old growth very dominant, 
sapling variable. 
OG >90%,or 
M =10-30%, or 
M+P >30-70%. 

Mature, old growth absent, 
pole uncommon, sapling or 
seedling dominant.  
OG+M absent & P<30% 
 

 Coarse Woody Debris 
(organic matter 

2 C A wide size-class diversity 
of downed coarse woody 

A moderately wide size-
class diversity of downed 

A relatively narrow size-
class diversity of downed 

A low size-class diversity of 
downed coarse woody debris 
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accumulation) 
       Mesic to Dry Forest [ 
maybe same for Fire 
Dependent – long rotation?} 

debris (logs) and standing 
snags, with several or 
more logs and snags 
exceeding 50 cm dbh / ha, 
and logs in various stages 
of decay.  

coarse woody debris (logs) 
and standing snags, with a 
few logs and snags 
exceeding 50 cm dbh / ha, 
and logs in various stages 
of decay.   

coarse woody debris (logs) 
and standing snags, with 
no logs and snags 
exceeding 50 cm dbh / ha, 
and logs mostly in early 
stages of decay. 

(logs) and standing snags, 
with logs and snags absent to 
rarely exceeding 25 cm dbh / 
ha, and logs in mostly early 
stages of decay (if present). 

         
       Xeric, or Substrate-
Driven    Forest/Woodland  
(e.g., rocky, flats) 
 

  A wide size-class diversity 
of downed coarse woody 
debris (logs) and standing 
snags, with several or 
more logs and snags 
exceeding 30 cm dbh / ha, 
and logs in various stages 
of decay.  

A moderately wide size-
class diversity of downed 
coarse woody debris (logs) 
and standing snags, with a 
few logs and snags 
exceeding 30 cm dbh / ha, 
and logs in various stages 
of decay.   

A relatively narrow size-
class diversity of downed 
coarse woody debris (logs) 
and standing snags, with 
no logs and snags 
exceeding 30 cm dbh / ha, 
and logs mostly in early 
stages of decay. 

A low size-class diversity of 
downed coarse woody debris 
(logs) and standing snags, 
with logs and snags absent to 
rarely exceeding 30 cm dbh / 
ha, and logs in mostly early 
stages of decay (if present). 

        Fire Dependent 
Forest/Woodland 

  Not relevant? Reword to 
discuss charring of stumps 
etc? 

Not relevant? Not relevant? Not relevant? 

  Vegetation Composition 2,3 C Vegetation composition is 
at or near reference 
standard in species 
present and their 
proportions. Lower strata 
composed of appropriate 
species, with exotic plants 
absent or sparse, and tree 
regeneration good.  Native 
species sensitive to 
degradation are all present, 
functional groups indicative 
of disturbance (e.g., 
pioneer or early 
successional trees) are 
absent to minor, and full 
range of 
diagnostic/indicator  
species are present.   

Vegetation composition is 
close to reference standard 
in species present and 
their proportions. Upper or 
lower strata may be 
composed of some native 
species reflective of past 
degradation (e.g., pioneer 
or early successional 
species, lack of 
regeneration) and exotic 
plants are low in 
abundance.  Some 
indicator/diagnostic 
species may be absent.  

Vegetation composition is 
moderately altered from 
reference standard in 
species diversity or 
proportions, but still largely 
composed of native species 
characteristic of the type. 
This may include weedy 
(pioneer, early 
successional) native 
species that develop after 
clearcutting or clearing. 
Regeneration of expected 
native trees may be sparse.  
Exotics may be common, 
but not dominant. Many 
indicator/diagnostic species 
may be absent. 

Vegetation composition is 
severely altered from 
reference standard. Various 
strata dominated by exotic 
species or composed of 
planted stands of non-
characteristic species or 
inappropriately composed of a 
single species. Regeneration 
of expected native trees 
minimal or absent.  Most or all 
indicator/diagnostic species 
are absent.  

  Relative Percent Cover of 
Native Plant Species  

2,3 C >99% relative cover of 
native plant species. 

95- 99% relative cover of 
native plant species. 

80-94% relative cover of 
native plant species. 

D: 50-79% relative cover of 
native plant species.  
E: < 50% relative cover of 
native plant species. N.B. 
between 5 and 50% native 
cover, a type may convert to a 
ruderal or planted (semi-
natural) type. 

 Woody Regeneration 2,3 C Saplings and/or 
seedlings present in 
expected amounts; 
obvious regeneration.  
 

Saplings and/or 
seedlings present but 
less than expected. 
 

Saplings and/or seedling 
present but low 
amounts; little 
regeneration. 
 

No reproduction of woody 
species. 
 

 Indicator Species – Invasive 
Exotic Plants 

2 S No key invasive species 
present. 

Key invasive species 1-2% 
cover. 

Key invasive species 3- 
5%. 

Key invasive species > 5%. 
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 Biotic Condition Stressors 
Checklist 

2 S Checklist Rating Under 
development 

   

SOIL Forest Floor Condition 2 C Presence of humus layer 
AND pit and mound 
topography well-developed 
AND trampled area less 
than 1%.  

Humus layer not well 
developed, OR pit and 
mound topography 
somewhat developed, OR 
trampled area 1-5%. 

Humus layer not well 
developed, OR pit and 
mound topography sparse 
to absent OR trampled area 
5-15%. 

Trampled area >15%.  

 On-Site Land Use 2 S Average Land Use Score = 
1.0-0.95 (see Protocols 
document for scoring). 

Average Land Use Score = 
0.80-0.95  

Average Land Use Score = 
0.4-0.80 

Average Land Use Score = < 
0.4 

 Hydrology (opt.) 
[draft, needs review] 

 C No alterations.  No dikes, 
diversions, ditches, flow 
additions, pugging, fill 
present in assessment 
area that restricts, 
redirects, or lowers flow.      
C*)��"���D��"-�������
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Low intensity alteration 
such as roads at/near 
grade, pugging, small 
diversion or small amount 
of flow additions. 

Moderate intensity 
alteration such as 2-lane 
road, low dikes, pugging, 
roads w/culverts adequate 
for stream flow, medium 
diversion or ditches (1-3 ft. 
deep) or moderate flow 
additions. 

High intensity alteration such 
as 4-lane Hwy., large dikes, 
diversions, or ditches (>3 ft. 
deep) capable of lowering 
water table, large amount of 
fill, or high amounts of flow 
additions. 

 Air Pollution  1 S Air pollution levels minimal 
to absent. Rating Under 
development. This metric 
could substitute for soil 
chemistry metrics.�

Air pollution levels low. Air pollution levels 
moderate. 

Air pollution levels high. 

 Physical Stressors 
Checklist  

2 S Checklist Rating Under 
development�
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