
PFC Assessment
Approach & Definitions

Creeks and Communities

Presenter
Presentation Notes
This PowerPoint is referenced in Chapter 5 of the Creeks & Communities Desk Guide (NRST in progress 2009). This segment on Creeks & Communities approach and PFC definitions typically is given 30-45 minutes in an agenda, but with 51 slides this will need to be customized and condensed depending on the situation. All example PowerPoints in this series are meant to be customized by each presenter.Proper Functioning Condition Assessment – Approach & DefinitionsObjective: Given flow characteristics and environmental conditions, and characteristics of PFC of selected riparian-wetland area, trainees will be able to: (1) identify if the source is lotic or lentic, and (2) understand the definitions of potential, capability, PFC, functional-at-risk, and nonfunctional.



1977 1988

What is possible?

Bear Creek, OR

Presenter
Presentation Notes
We have seen improved management practices for riparian condition since the 1970s.[Photo 1 & 2: Bear Cr, OR, 8/1977 & 10/1988. Season long grazing to late winter/early spring use period.]



1981 2000

Burro Creek, AZ

What is possible?

Presenter
Presentation Notes
Riparian and habitat recovery is possible even in the harshest environments if we manage them and give them enough time.What it takes to build a critical mass of people to make a difference across catchments/watersheds:Groups of people with mixed skills who can read the land and communicate it effectively to decision makers.Have people who know how to work through any conflict that arises.[Photos 1 & 2: Burro Creek, BLM, AZ, 1981 & 2000. Year-long grazing to rotation through a series of pastures.]



PFC Assessment Development
ID Team from the BLM, the FWS, and 

the NRCS with expertise in vegetation, 
hydrology, soils, and biology.
Four year study period in the 12 Western 

States (1988-92).
Collected soil, hydrology, and vegetation 

information at field sites – ESI
Identified common and important 

attributes/ processes that could be 
visually assessed.

Presenter
Presentation Notes
PFC Assessment development is covered in TR 1737-15 (1998) pages 3-4. The interdisciplinary team made intensive soil, hydrology, and vegetation measurements at each field site which resulted in the development of Ecological Site Inventory (ESI) for riparian-wetland sites and publication of TR1737-7 (Leonard et al. 1992). However, the Interdisciplinary Team knew that field offices also needed a tool that could be used to assess riparian-wetland areas much faster than ESI, so from their experiences they identified common and important attributes and processes that could be assessed visually, and created the PFC assessment process.



PFC Development continued

Incorporated these elements into lotic & 
lentic checklists.
Draft document TR 1737-9 & 11.
Additional field test.
Finalized TR 1737-9 (1993) & 11 (1994)
Riparian Coordination Network Review
User Guides TR 1737-15 (1998) & 16 

(1999)

Presenter
Presentation Notes
See TR 1737-15 (1998) pages 3-4.



Riparian-Wetland Areas
Vegetation

Landform, Soil Water

Presenter
Presentation Notes
Riparian-wetland areas are resources that are defined by the interaction of three physical components:  1) hydrology, 2) vegetation, and 3) erosion/deposition (soils).



The PFC Assessment Tool
Requires an 

interdisciplinary (ID) 
team
Vegetation
Hydrology
Soils
Biology

Local, on-the-ground 
experience in interpreting 
quantitative sampling 
techniques that support the 
PFC checklist

Presenter
Presentation Notes
TR 1737-15 (1998) page 1: PFC is a qualitative assessment based on quantitative science. The PFC assessment is intended to be performed by an interdisciplinary team with local, on-the-ground experience in the kind of quantitative sampling techniques that support the PFC checklist.TR1737-9 (1993, revised 1998) page 2:  “The team should include specialists in vegetation, soils, and hydrology.  A biologist also needs to be involved because of the high fish and wildlife values associated with riparian-wetland areas.”[Panguitch Creek, Dixie National Forest, UT 6/21/2000. Interdisciplinary team.]



PFC Assessment Method

VegetationSoil, Landform

Water
 Requires an 

interdisciplinary 
team with strong 
technical skills and 
experience.

 All members of the 
community can 
participate.

Common Vocabulary

Presenter
Presentation Notes
One of the main underpinnings of the Creeks & Communities strategy is to foster cooperative riparian-wetland restoration and management across a diverse range of individuals. When dealing with public land issues, this often requires the involvement of various stakeholders. The NRST advocates using joint fact finding techniques to help level the playing field, create common understanding and build relationships among stakeholders and technical experts whenever possible. One way to do this is to invite stakeholders along when an agency IDT interdisciplinary team (IDT) is conducting Proper Functioning Condition PFC (PFC) assessments in the field. In order for PFC assessments to be valid, they must be conducted by a journey-level IDT. Thus, even though stakeholders may accompany the IDT and engage in on-site discussions about resource condition, it is the agency appointed IDT that is responsible for completing the checklist and assigning the final condition rating. Stakeholders do not become IDT members as a result of their participation.  That said, it is important that stakeholders are involved in discussions and feel that their concerns are being addressed. They should not be treated as voiceless by-standers. Rather, IDT members should engage in dialogue with stakeholders about what they are seeing and why they are making certain calls. If there is disagreement, IDT members should attempt to resolve the matter. If unsuccessful, the disagreement should be noted in the PFC checklist. In instances where agreement cannot be reached, individuals will often support decisions if they understand why they were made and feel like their concerns were heard. 



Lotic Lentic
Running water Standing water

Presenter
Presentation Notes
Riparian-wetland areas are grouped into two major categories: (1) lotic, which is running water habitat such as rivers, streams and springs, and (2) lentic, which is standing water habitat such as lakes, ponds, seeps, bogs, and meadows.[Lotic photos: (1) unknown, NV?. date; (2) unknown, MT?, date.][Lentic photos: (1) Beartooth Mountains, MT, date. Waterlilies in (beaver dam) deep water wetland system; (2) Bandy Ranch, MT, date. Depressional wetland.]



Wetland Area

Inundated or saturated by surface or 
ground water
Frequency and duration sufficient to 

support a prevalence of vegetation 
typically adapted for life in saturated soil 
conditions
Marshes, swamps, bogs are examples

Lentic = standing water systems

Presenter
Presentation Notes
TR 1737-9 (1993, revised 1998) page 1: “Federal policy defines wetlands as areas that are inundated or saturated by surface or ground water at a frequency and duration sufficient to support, and which, under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions.”[Photo: Kenai Peninsula, AK, date. Open water marsh in mountain system, shorelines protected by vegetation.]



Riparian Area

Transition between the wetlands and 
upland areas
Vegetation and physical (soil) 

characteristics reflect the influence of 
permanent surface or subsurface water 
Land along streams, shores of lakes are 

examples
Lotic = running water systems

Presenter
Presentation Notes
TR1737-9 (1993, revised 1998) page 1: “BLM manual further defines riparian areas as a form of wetland transition between permanently saturated wetlands and upland areas. These areas exhibit vegetation or physical characteristics reflective of permanent surface or subsurface water influence. Lands along, adjacent to, or contiguous with perennially and intermittently flowing rivers and streams, glacial potholes, and the shores of lakes and reservoirs with stable water levels are typical riparian areas. Excluded are such sites as ephemeral streams or washes that do not exhibit the presence of vegetation dependent upon free water in the soil.”[Photo: unknown, ID?, date. There is a visual difference between the riparian area and the adjacent uplands.]



Perennial Stream

A stream that flows continuously. Perennial streams are 
generally associated with a water table in the localities 
through which they flow.

Presenter
Presentation Notes
TR1737-15 (1998) page 7:“Performing a PFC assessment requires an understanding of a number of additional terms. Streams in natural channels are classified as being perennial, intermittent or seasonal, or ephemeral, and are defined as follows (from Meinzer 1923 as referenced in TR1737-9 1993, revised 1998).”[Photo: unknown, date. Perennial stream.]



Intermittent Stream

A stream that flows only at certain times of the year when it 
receives water from springs or from some surface source such 
as melting snow in mountainous areas.

Meinzer’s 
suggestion 
(1923):   flow 
continuously 
for periods of 
at least 30 days

Presenter
Presentation Notes
TR1737-15 (1998) page 7-8: “Confusion over the distinction between intermittent and ephemeral streams may be minimized by applying Meinzer’s (1923) suggestion that the term “intermittent” be arbitrarily restricted to streams that flow continuously for periods of at least 30 days and the term “ephemeral” be arbitrarily restricted to streams that do not flow continuously for at least 30 days. Intermittent or seasonal streams usually have visible vegetation or physical characteristics reflective of permanent water influence, such as the presence of cottonwood.”The key point is whether there is water available in the soil during the growing season for riparian vegetation growth. Some intermittent streams will dry down to having just water in pools that does not appear to be flowing for at least 30 days.  Depending on the soil type, this water is moving slowly through the system and provides enough water for riparian plant community development.[Photo: Unknown, MT?, date. Intermittent stream.]



Ephemeral Channel

A stream that flows only in direct response to precipitation, 
and whose channel is at all times above the water table.

Meinzer’s 
suggestion 
(1923):   do 
not flow 
continuously 
for periods of 
at least 30 
days

Presenter
Presentation Notes
Ephemeral streams or washes do not exhibit the presence of vegetation dependent upon free water in the soil, so PFC assessment is not appropriate for those areas.[Photo: Tributary to Crooked R, Prineville OR BLM, 7/25/2007. Ephemeral channel.]



Interrupted Stream

A stream with discontinuities in space

Presenter
Presentation Notes
TR1737-15 (1998) page 8:  “Also, intermittent or seasonal streams need to be distinguished from interrupted streams.”With respect to continuity, streams may be divided into continuous streams and interrupted steams. An interrupted stream is one that contains (a) perennial stretches with intervening intermittent or ephemeral stretches or (b) intermittent stretches with intervening ephemeral stretches, both due to the geologic configuration of the valley bottom. A continuous stream is one that does not have interruptions in space.



Riparian Proper Functioning 
Condition
Term is used in two ways
Assessment process
Defined on the ground condition

How well the area’s physical processes are 
functioning

State of resiliency that will allow an area to 
hold together during moderately high flows, 
such as 5-, 10-, and 20-year events

Presenter
Presentation Notes
TR1737-15 (1998) page 1: “PFC is a qualitative method for assessing the condition of riparian-wetland areas. The term PFC is used to describe both the assessment process, and a defined, on-the-ground condition of a riparian-wetland areas. The on-the-ground condition termed PFC refers to how well the physical processes are functioning. PFC is a state of resiliency that will allow a riparian-wetland area to hold together during high flow events with a high degree of reliability. This resiliency allows an area to then produce desired values, such as fish habitat, neotropical bird habitat, or forage, over time.”TR1737-15 (1998) page 6: “When determining PFC, high-flow events are frequent events like 5-, 10-, and 20- year events. To sustain a given riparian-wetland area over time, those events that occur on a regular basis have to be accommodated. Experience has shown that riparian-wetland areas rated PFC generally withstand these events.”



PFC Assessment is a 
Qualitative Tool

Presenter
Presentation Notes
TR1737-15 (1998) page 1: “PFC is a qualitative assessment based on quantitative science.”



Lotic PFC

 Dissipate stream energy
 Reduce erosion
 Filter sediment
 Capture bedload
 Aid floodplain development
 Improve floodwater 

retention and groundwater 
recharge

 Develop root masses that 
stabilize stream banks

 Increased 
water quality 
and quantity

 Diverse 
ponding and 
channel 
characteristics

 Habitat for fish 
and wildlife

 Greater 
biodiversity

Adequate vegetation, landform or large woody material to:

Physics Values

Presenter
Presentation Notes
A riparian-wetland area is considered to be in proper functioning condition when adequate vegetation, landform, or large woody debris is present to complete the functions listed on the left, in order to achieve the different values listed on the right.  



Lentic PFC 

 Dissipate energies – wind, 
wave, overland flow

 Reduce erosion
 Filter sediment
 Improve floodwater 

retention and groundwater 
recharge

 Develop root masses that 
stabilize islands and 
shoreline features against 
cutting action

 Restrict water percolation

 Increased 
water quality 
and quantity

 Diverse 
ponding and 
channel 
characteristics

 Habitat for fish 
and wildlife

 Greater 
biodiversity

Adequate vegetation, landform or debris is present to:

Physics Values

Presenter
Presentation Notes
When considering lentic areas, the lotic definition can be applied with a few minor modifications. For example, instead of assessing whether adequate vegetation is present to dissipate stream energies, an assessment would determine whether adequate vegetation is present to dissipate wind/wave and overland flow energies, thereby reducing erosion and improving water quality.



adequate vegetation

Presenter
Presentation Notes
Some running water systems evolved with riparian shrubs and herbaceous vegetation.[Photo: unknown, date. Shows a riparian shrub overstory and herbaceous understory.]



adequate vegetation

Presenter
Presentation Notes
Others only herbaceous vegetation, due to the differences in how vegetation tolerates anaerobic growing conditions.[Photo: East Fork Jemez River or Jaramillo Creek ??, Valles Caldera National Preserve, NM, 2002. Herbaceous riparian vegetation only.]



adequate landform

Presenter
Presentation Notes
Landform dissipates energy in more confined systems.[Photo: Unknown, Apache-Sitgreaves NF, AZ, 1999? The rock outcrops show bedrock is near the surface at least in places.]



adequate landform

Presenter
Presentation Notes
[Photo: Hellroaring Cr, MT, date. Narrow valley bottom, step/pools with large rock dissipates energy.]



adequate large woody material

Presenter
Presentation Notes
Some systems evolved with large woody material dissipating energy, capturing bedload, and aiding floodplain development.[Photo: Gordon River, Vancouver Island, BC, date. Point bars on the Gordon River are being vegetated by deciduous shrubs and trees after large woody material becomes stranded. Note the sequential series of large trees and shrubs progressing from the interior bank to the waters edge.]



adequate large woody material

Presenter
Presentation Notes
Another example of a system that requires large woody material to dissipate energy, capture bedload, and aid floodplain development. On this reach, wood is caught and held by mature alders.[Photo: NF Crooked River, Ochoco National Forest, OR 7/2004. Large woody material has been caught and held by mature alders. Behind the wood, sediments are depositing and building a floodplain.]



PFC On-The-Ground Condition

 Dissipate stream energy
 Reduce erosion
 Filter sediment
 Capture bedload
 Aid floodplain development
 Improve floodwater 

retention and groundwater 
recharge

 Develop root masses that 
stabilize stream banks

 Increased 
water quality 
and quantity

 Diverse 
ponding and 
channel 
characteristics

 Habitat for fish 
and wildlife

 Greater 
biodiversity

Adequate vegetation, landform or large woody material to:

Physics Values

Presenter
Presentation Notes
To understand how riparian-wetland areas operate and to implement proper management practices, thus ensuring an area is functioning properly, the capability and potential of a riparian-wetland area must be understood.



Potential
The highest 

ecological status 
a riparian-
wetland area 
can attain given 
no political, 
social, or 
economical 
constraints, and 
is often referred 
to as the 
potential natural 
community 
(PNC).

Presenter
Presentation Notes
Each riparian-wetland area has to be judged against its potential. The potential of riparian-wetland areas are characterized by the interaction of 1) vegetation, 2) landform/soils, and 3) hydrology.From TR37-15 (1998) page 6: “Ecological status is defined as the degree of similarity between existing conditions (vegetation, or vegetation and soil) and the potential of a site; the higher the ecological status, the closer the site is to potential. Potential, for this assessment, encompasses all the resources defined by the interaction of hydrology, vegetation, and erosion/deposition (soils). As an example, the potential of the hydrologic component includes the concept of a stream channel’s physical characteristics (dimension, pattern, profile) being within a “normal or usual” range as defined by landform and stream type.”Potential is applied to the PFC checklist by considering and answering each item relative to what is needed for function at potential.[Photo 1: East Fork Jemez River or Jaramillo Creek ??, Valles Caldera National Preserve NM 2002. Potential vegetation of herbaceous, and associated channel shape.][Photo 2:; Unknown; date. Potential vegetation of shrub/herbaceous, and associated channel shape.][Photo 3: Parker Cr, Idaho Panhandle NF, ID 8/2002. Potential vegetation of trees/shrub/herbaceous, and associated channel shape.]



Capability

Highest ecological 
status an area 
can attain given 
political, social, or 
economic 
constraints, which 
are often referred 
to as limiting 
factors.

Presenter
Presentation Notes
From TR1737-15 (1998) pages 6-7:“Capability is something less than potential, and is the result of human changes on the landscape.It is important to note that these factors are different than natural limiting factors (e.g., badlands).For example, the presence of a dam can greatly change a riparian-wetland area’s flow regime, which can preclude the presence of certain types of vegetation that were part of the potential pre-dam. This does not mean that this area does not need to have adequate vegetation to achieve PFC, it just means that it has to do it with another kind of riparian-wetland vegetation. Some of these alterations may affect an area so much that it may never achieve PFC.Capability does not apply to uses such as grazing, farming, recreation, and timber practices, which can be changed. While these uses can affect the condition of a riparian-wetland area, they do not prevent it from achieving potential. Capability only applies to constraints that the land manager’s cannot eliminate or change through a management action.”[Photo 1: Mill Cr, WA, 2001. Channel has been engineered, straightened, and dikes constructed. The continual maintenance of this engineered channel gives it a capability of a very different channel shape than the potential.][Photos 2: Cover of Collier, M, R.H.Webb, and J.C Schmidt. 1996. Dams and rivers. USGS Circular 1126.]



Functional - At Risk
Riparian-Wetland Areas that are in 

Functional Condition

But an existing attribute

Soil 
Water
Vegetation

Makes them susceptible to degradation 
during high-flow events such as the 5-, 
10-and 20- year events

Presenter
Presentation Notes
TR1737-15 (1998) page 8: “Functional-at risk: Riparian-wetland areas that are in functional condition but an existing soil, water, or vegetation attribute makes them susceptible to degradation.”



Nonfunctioning

To:
Dissipate stream energy
Improve floodwater retention & 

groundwater recharge
Stabilize streambanks
And other characteristics common to PFC

Areas that are clearly not providing 
adequate vegetation, landform, or 
large woody material

Presenter
Presentation Notes
TR1737-15 (1998) page 8: “Nonfunctional: Riparian-wetland areas that clearly are not providing adequate vegetation, landform, or large woody material to dissipate stream energy associated with high flows and thus are not reducing erosion, improving water quality, etc., “



Unknown

Riparian-wetland areas that lack 
sufficient information to make any 
form of determination
Has not been visited

For accounting purposes

Presenter
Presentation Notes
TR1737-15 (1998) page 8: “Unknown – Riparian-wetland areas that [interdisciplinary team and] managers lack sufficient information on to make any form of determination [has not been assessed].”



Areas that are clearly not providing adequate 
vegetation, landform, or large woody material

Presenter
Presentation Notes
Example of nonfunctional.[Photo: Texas Creek, BLM Canon City District, CO, 9/1976. See TR1737-15 (1998) page 95 for more explanation.]



An existing attribute makes them susceptible to 
degradation during high-flow events such as the 5-, 
10-and 20- year events

Presenter
Presentation Notes
Example of functional-at-risk.  [Photo: Texas Creek, BLM Canon City District, CO, 6/1978. See TR1737-15 (1998) page 96 for more explanation.]



Adequate vegetation, landform or large 
woody material present

Presenter
Presentation Notes
Example of PFC.[Texas Creek, BLM Canon City District, CO 7/1987. See TR1737-15 (1998) page 98 for more explanation.]



Presenter
Presentation Notes
9/1976, 6/1978, 7/1987, just to show them all at once if you so choose.



PFC Assessment Procedure

A. Review Existing Documents
B. Analyze the Definition of PFC
C. Assess Functionality using an          

ID Team

Presenter
Presentation Notes
Objective:  Given examples of riparian-wetland areas (diagrams, slides, videos, or narrative), trainees will be able to describe the area in terms of attributes/processes of riparian-wetland areas and estimate if the area is in proper functioning condition.



A. Review Existing Documents

Presenter
Presentation Notes
TR1737-15 (1998) page 9: “To start this process, existing documents that provide a basis for assessing PFC should be reviewed.”Everyone should be given a copy of the latest Riparian TR Order Form so they can obtain copies of the Riparian Area Management technical references.TR1737-15 (1998) page 9: “In addition to reviewing these references, existing files should be reviewed for pertinent information [historic & current aerial photographs, topographic maps, inventories, ecological site descriptions, etc.,].”The information will be useful in establishing potential, capability, attributes/processes, and/or trend.



B. Analyze the Definition of PFC

 Dissipate stream energy
 Reduce erosion
 Filter sediment
 Capture bedload
 Aid floodplain development
 Improve floodwater 

retention and groundwater 
recharge

 Develop root masses that 
stabilize stream banks

 Increased 
water quality 
and quantity

 Diverse 
ponding and 
channel 
characteristics

 Habitat for fish 
and wildlife

 Greater 
biodiversity

Adequate vegetation, landform or large woody material to:

Physics Values

Presenter
Presentation Notes
TR1737-15 (1998) page 9: “The definition of PFC must be analyzed.”One way to do this is by breaking the definition down into physical components and values components. Riparian-wetland areas are functioning properly when there is adequate stability to provide the listed benefits applicable to a particular area. The analysis must be based on the riparian-wetland area’s potential. With adequate vegetation, landform, or large wood, physical aspects fall into a working order and yield channel characteristics that can sustain important resource values.



C. Assess Functionality using an ID Team

1. Stratification
2. Attributes & Processes
3. Potential & Capability
4. Functioning Condition



1. Stratification
Stream order
Valley bottom 

type
Stream type 

(Rosgen)
Management/ 

landowner 
change

Assess Functionality using an ID 
Team

Reference or comparison sites

11
1

2
2

3

Presenter
Presentation Notes
TR1737-15 (1998) pages 10-11: “To perform a PFC assessment of a lotic riparian-wetland area, a starting point and an ending point have to be identified on the ground. Through stratification, which involves using aerial photographs and topographic maps, land areas and water segments can be delineated into units (lines and polygons) that share a common set of attributes and processes.” A riparian complex is an ecological unit that supports or may potentially support a specified pattern of riparian ecosystems, soils, landforms, and hydrologic characteristics. Riparian complex breaks should be based on observable differences in landform, geology, geomorphology, fluvial processes, major soil and or vegetation changes, and hydrologic changes. More information on stratification can be found in TR1737-3 (1989) (.pdf online only), TR1737-7 (1992), TR1737-10 (1994), and TR1737-12 (1996, revised 1999).[Photo 1: Unknown, Apache-Sitgreaves NF, date. Narrow valley bottom and associated streamtype.][Photo 2: Beaver Cr, private land, OR, 6/1985. Wide valley bottom and associated streamtype.][Photo 3: Unknown, date.  Fence line comparison between two different grazing strategies on the same valley bottom type and streamtype.]



2. Attributes 
& Processes

Lotic 
Example 
from Great 
Basin

Presenter
Presentation Notes
[TR 1737-15 (1998) page 13 Figure 2.  Succession of states for alluvial/nongraded valley-bottom type.]TR1737-15 (1998) page 11-14: “[An important] aspect of assessing PFC involves understanding the attributes and processes occurring in a riparian-wetland area. An interdisciplinary team must determine the attributes and processes important to the riparian-wetland area that is being assessed.” The slide shows an example from the Great Basin of a wide, alluvial valley bottom type.  Using the definition for PFC [we find that]:State A – represents a high degree of bank stability, floodplain, and plant community development, and would be classified as PFC. The important attributes and processes present for State A are:  Hydrogeomorphic – accessible floodplain, floodplain storage and release, flood modification, bankfull width, width/depth ratio, sinuosity, gradient, stream power, and hydraulic controls. Vegetation – community types, community type distribution, root density, canopy, community dynamics, recruitment/reproduction, and survival. Erosion/Deposition – bank stability.  Soils – distribution of anaerobic soil, capillarity.State B – may be PFC or functional-at risk.It would be classified as PFC if bank stabilizing vegetation is dominant along the reach and other factors such as soil disturbance are not evident. It is important to identify the species of vegetation present since they do vary in their ability to stabilize streambanks and filter sediment. State B would be classified functional-at risk if bank stabilizing vegetation is not dominant (even though it may be in an improving trend from prior conditions), undesirable species are present, (e.g. Kentucky bluegrass), soil disturbance is evident (e.g. caved banks from livestock or vehicle use), or hydrologic factors such as degraded watershed conditions exist, increasing the probability of extreme flow events that would damage the reach. The following changes in attributes/processes are likely in State B: Hydrogeomorphic – bankfull width (increase), width/depth ratio (increase in width, decrease in depth), floodplain frequency (decrease). Vegetation – community types changed, community types distribution changed, root density (less), recruitment/reproduction and survival (decrease).  Erosion/Deposition – bank stability (decrease).  Soil – no change.  Water Quality – no significant change. State C and D would be classified as nonfunctional.a)	State C represents incisement of the stream channel to a new base level. There is little or no bank stabilizing vegetation and no floodplain.b)	State D channel widening must occur to restore floodplain development. Vegetation, if present, is often only temporary due to the large adjustment process occurring. The following changes in attributes/processes are likely in State C and D: Hydrogeomorphic – bankfull width (increase), width/depth ratio (increase/decrease), floodplain access frequency (decrease). Vegetation – riparian community types lost, community type distribution changed, root density (decrease), recruitment/reproduction and survival (decrease).  Erosion/Deposition – bank stability (decrease). Soil – well drained, soil loss and exposure of different soil layers. Water Quality – temperature (increase), sediment (increase).State E – may again be classified as functional-at risk or PFC depending on vegetation, soil, and hydrologic attributes. Stream segments in this state are usually at risk for the same reasons described for State B.  Attributes and processes would revert back to those that appear in State B.State F is classified as PFC even though the riparian area may not have achieved the greatest extent exhibited in State A. Banks are stabilized and exhibit channel geometry similar to State A. The floodplain has widened to the extent that confinement of peak flows is only occasional and aggrading processes are slowed because of the surface area available. This alluvial example is found in the Great Basin and represents only one of many types. It is important to remember that there are other types and to understand that riparian-wetland areas do have fundamental commonalities in how they function, but they also have their own unique attributes. Riparian-wetland areas can and do function quite differently. As a result, most areas need to be evaluated against their own potential.



2. Attributes & Processes
Lentic Example from Alaska

Presenter
Presentation Notes
[TR 1737-16 (1999) page 9 Figure 1: “Proper functioning condition (State A) and nonfunctional condition (State B) for a lentic palustrine wetland area.”TR1737-16 (1999) pages 8-10: “Assessing PFC [of lentic systems] involves understanding the attributes and processes occurring in a lentic riparian-wetland area. The attributes and processes for the area being evaluated need to be identified.Table 1 [in TR 1737-16 (1999) page 9] provides a list of attributes and processes that may occur in any lentic riparian-wetland area.To understand these processes, an example of an AK palustrine wetland area in both functional and nonfunctional condition is provided.State A would be classified as PFC. Important attributes and processes present for State A are: Hydrogeomorphic – continuous permafrost; shoreline shape; depth, duration, and frequency of inundation. Vegetation – community types and distribution, recruitment and reproduction, root density, community dynamics, and survival.  Erosion Deposition – shoreline stability. Soils – distribution of anaerobic soil and ponding frequency and duration.Land activities and natural processes that disrupt the permafrost layer would result in State A progressing to State B. State B would be classified as nonfunctional. The following changes in attributes/processes are likely in State B: Hydrogeomorphic – continuous permafrost (lost); shoreline shape (changed); depth, duration, and frequency of inundation (decreased).” [Vegetation – community types and distribution (lost/changed), root density (decreased), recruitment/reproduction and survival (decreased).] [Erosion/Deposition – shoreline stability (decreased). Soils – distribution of anaerobic soil and ponding frequency and duration (decreased).]Lentic riparian-wetland areas do have fundamental commonalities in how they function, but they also have their own unique attributes.  As a result, areas need to be evaluated against their own potential and capability.



3. Determining Potential & Capability
Relic areas (preserves, exclosures etc.)
Historic photos, survey notes, documents
Species lists – animals & plants
Soils & Hydrology
Ecological site classifications
Identify major landforms
Look for limiting factors, both human-caused 

and natural, and determine if they can be 
corrected

Experienced ID Team (Hydrology, Soils, 
Vegetation, Biology)

Presenter
Presentation Notes
TR1737-15 (1998) page 15:“Assessing functionality involves determining a riparian-wetland area’s [potential & capability] using an approach such as the following:Look for relic areas (exclosures, preserves, etc.,)Seek out historic photos, survey notes, and/or documents that indicate historic condition.Search out species lists (animals and plants – historic and present), and determine species habitat needs related to species that are/were present.Examine the soils. Were they saturated at one time and are they now well-drained?Examine the hydrology. Establish cross sections if necessary to determine frequency and duration of flooding.Identify vegetation species that currently exist. Are they the same species that occurred historically?Determine the entire watershed’s general condition and identify its major landform(s).Look for limiting factors, both human-caused and natural, and determine if [the human-caused ones] can be corrected.”



The condition of the entire 
watershed/catchment is important

4. Functioning Condition

Presenter
Presentation Notes
TR1737-15 (1998) pages 15-19: “When determining whether a riparian-wetland area is functioning properly, the condition of the entire watershed, including the uplands and tributary watershed system, is important. The entire watershed can influence the quality, abundance, and stability of downstream resources by controlling production of sediment and nutrients, and influencing streamflow……. In a healthy condition, the channel network adjusts in form and slope to handle increases in stormflow/snowmelt runoff with minimal disturbance to channel and associated riparian-wetland plant communities.”Catchment or watershed may be defined as the area which contributes water to a particular channel or set of channels. It is the “source” area of the precipitation eventually provided to the stream channels by various paths. As such it forms a convenient unit for the consideration of the processes determining the formation of specific landscapes in the various regions of the earth (Fluvial Processes in Geomorphology - Leopold, Wolman, and Miller 1964, 1992).[Photo: Wildhorse Cr, Salmon-Challis NF, ID, 1999. A view of both steep and flat terrain in this catchment/watershed.]



Fixed Catchment/Watershed 
Variables
Area
Shape
Orientation

Geology
Elevation
Climate

4. Functioning Condition

Presenter
Presentation Notes
Some watershed variables are relatively fixed. That is, we cannot usually do much about them. Some of these include the amount of area in the watershed, the shape (is it long and narrow that allows water to collect in the stream more quickly or is it short and wide, slowing the rate that water collects at the bottom), orientation (is it south facing or north facing? This affects snow melt and plant growth), slope (is it a steep or flat watershed?), geology (effects the kinds of soils and the drainage pattern), drainage pattern (the configuration of stream channels), elevation, and climate. 



Management Influenced 
Catchment/Watershed Variables
Impervious Area
Soils
Drainage Density
Vegetation
Channel Features

4. Functioning Condition

Presenter
Presentation Notes
Others, such as impervious area, soil characteristics, vegetation, drainage characteristics, and channel shape can be altered by management. Changing these variables can alter soil infiltration rates, or the manner in which water is collected in channels and delivered downstream. 



Some riparian-wetland areas can function 
properly before they achieve their 
potential.

4. Functioning Condition

Presenter
Presentation Notes
TR1737-15 (1998) page 15: “Some riparian-wetland areas can function properly before they achieve their potential plant community or potential natural community.” For example, Bear Creek has the potential for willows and water birch, but functions properly with sedge/rush communities.An area doesn’t have to be in potential natural community (PNC) or optimal conditions for a particular area to be rated as PFC.[Photo: Bear Cr, Prineville OR BLM, 3/8/1986. Bear Creek has the potential for willows and water birch, but functions properly with sedge/rush communities.]



Others may require the 
potential vegetation to 
function. 

4. Functioning Condition

Presenter
Presentation Notes
For some areas, PFC occurs with late seral vegetation. An example is a stream that requires large woody material to function, thus requires large trees along the streambanks that over time deliver wood to the floodplain and channel.[Photo 1: Gordon River, Vancouver Island, B.C, date. Point bars are being vegetated by deciduous shrubs and trees after large woody material becomes stranded. Note the sequential series of large trees and shrubs progressing from the interior bank to the waters edge (also see page 116 & 118 of the TR 15 for an illustration). Eventually as the river continues to move and sediment builds on this point it will grow conifers.][Photo 2 (lower left): Parker Cr, Panhandle NFs, ID. 8/2002. Requires large woody material to capture large bedload in this steep confined reach.][Photo 3: Three Horn Cr, Umpqua NF, OR, 10/15/2003. Large woody material not only contributes to energy dissipation and the slowing of bedload movement through the system, it also provides for plant material growth.]



State 
B

State 
A

State 
C

State 
D

State 
E

PFC

4. Functioning Condition

Presenter
Presentation Notes
If succession continues uninterrupted from State A to State E, the channel will evolve through some predictable changes from bare ground to PNC. The riparian-wetland area will progress through phases of nonfunctional, functional-at risk, and PFC along with plant succession. For this example in TR 1737-15 (1998), figure 2, PFC occurs at the mid-seral stage.At various stages within this successional process, the stream can provide a variety of values for different uses.



IDT and Community Working Through 
the PFC Assessment Helps Determine

Potential & Capability
How well physical processes are 

working
How well withstand energies of high-

flow events like 5-, 10-, and 20- year 
events

Presenter
Presentation Notes
The PFC assessment forms a basis for a discussion of problems and solutions.  It is important to have the interdisciplinary team and community together in the field, making interpretations about what they are seeing together.



Intro to Checklist – General 
Instructions

Potential/capability
Interdisciplinary Team
Mark one box for each item.
No – remarks about severity of the 

condition
Functional rating and checklist summary 

section completed
Establish photo points where possible to 

document the site

Presenter
Presentation Notes
Objective:  Using the appropriate checklist, trainees will determine if selected riparian-wetland areas presented as classroom exercises and visited in the field are in PFC.
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