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Abstract
Rangeland water quality depends on riparian and watershed management for the functions
of riparian ecosystems.  Functions integrate soil and landform, water, and vegetation
conditions and processes effecting erosion and deposition and assimilation or uptake and
release nutrients and pollutants.   Anthropogenically altered riparian conditions often lead to
hydrologic and riparian habitat alterations and the release of materials stored through
millennia. Riparian proper functioning condition (PFC) assessment empowers changes in
management for recovery of vegetation, channel form, and water quality in north-central
Nevada (Figure 1).

Introduction
PFC assessments interpret changes from management resulting in changes to water quality
and aquatic habitat in Maggie Creek, a major tributary to the Humboldt River in north-central
Nevada (Figure 2). With a history of agriculture, grazing and mining, impaired riparian
function focused management changes for recovery.  Controlled livestock grazing replaced
season-long grazing in much of the watershed starting in 1994 (Figure 3).  Areas where
grazing management has not changed remain nonfunctional (Figure 4).
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Figure 4.  A typical result of poor grazing management,
examples of reaches in a physically nonfunctional
condition.  Photos taken in 2010.

Results
Changes in grazing management have led to increases in riparian vegetation,
especially stabilizing wetland species (Figure 5), which improved the physical
functionality of the riparian system.  More beaver forage and dams accelerated
the systems return to better functionality (Figure 6) via greater floodplain
access and deposition.

Figures 5. Riparian vegetation classification of NVDI derived from CIR imagery in Groups 1 and 2, image b, demonstrates a 26%
increase in area from 1994 (left) to 2006 (right).

Conclusions
Ultimately improved functionality leads to improvement in water quality,
dramatically reducing sediment in high flows (Figure 7).  Many water quality
problems stem from sediment.  With increased functionality, we will test for
other changes to water quality driven by assimilation and functionality.
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Figure 6. Increased riparian vegetation has created habitat for and enabled beaver to inhabit the riparian zone (left) helping to
improve functionality and water quality within the system (right).  Photos taken in 2010.
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Figure 1.  Overview of Study Area
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Methods
Trends in functionality from 1994 (Group 1 figures) to 2006 (Group 2 figures) were evaluated via on-the-ground
assessments augmented with historic aerial and ground-based photographic interpretations. Aspects of water
quality and biological communities have been monitored over this same time.
A riparian-wetland area is considered to be in PFC when adequate vegetation, landform, or large woody debris is
present to (from TR1737-15 (Prichard, 1998)):
•Dissipate stream energy associated with high waterflow, thereby reducing erosion and improving water quality;
•Filter sediment, capture bedload, and aid floodplain development;
•Improve flood-water retention and ground-water recharge;
•Develop root masses that stabilize streambanks against cutting action;
•Develop diverse ponding and channel characteristics to provide the habitat and water depth, duration, and
temperature necessary for fish production, waterfowl breeding, and other uses;
•Support greater biodiversity.
Interpretation of PFC for water quality adds layers of understanding that empowers adaptive management for
watershed functions and water quality remediation.
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Group 2 Figures, 2006: a) National Agriculture Imagery Program Color Infrared (CIR) imagery; b) CIR close-up of example reach with Very Large Scale Aerial imagery inset; c) ground photos at the station marked with a green
dot in b (photos courtesy of BLM Elko District); d) PFC assessment for this reach.
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Group 1 Figures, 1994: a) Digital Ortho Quads overlain with Color Infrared (CIR) imagery, used to assess upland effects; b) CIR close-up of example reach, used to assess reach condition; c) ground photos at the station
marked with a green dot in b (photos courtesy of BLM Elko District), used to help with validation; PFC assessment for this reach.

Lotic Checklist 

Name of Riparian-Wetland Area: Maggie Cr.  Segment/Reach ID: Middle Maggie Pasture               Reach length (miles):                                                                                                                                              
Date:  1994, via photo interpretation  ID Team Observers:  Bob, Don, Sherm 

 

Functional Rating Are factors contributing to unacceptable conditions outside of the control of the manager?   If so, 
what are they.                   ____Yes         ____No  

___ Proper Functioning Condition    

_X__Functional – At Risk 

        Trend:  __X_Upward   ___Downward ___Not Apparent 

___Nonfunctional 

___Unknown                                                                                                                                                                                       

Yes No N/A HYDROLOGICAL 
X   1) Floodplain inundated in “relatively frequent” events.  Notes:   

  X 2) Where beaver dams are present are they active and stable.  Notes:  

 X  3) Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting (i.e., landform, geology, and 
bioclimatic region).  Notes: can be more sinuous, much straighter than reaches above 

?   4) Riparian-wetland area is widening or has achieved potential extent. Notes: widening, less evident than above 
reaches 

X   5) Upland watershed is not contributing to riparian-wetland degradation. Notes: 

Yes No N/A VEGETATION 
X   6) Diverse age-class distribution of riparian-wetland vegetation (recruitment for maintenance/recovery).  Notes: 

   7) Diverse composition of riparian-wetland vegetation (for maintenance/recovery).  Notes:  difficult to tell from 
imagery 

X   8) Species present indicate maintenance of riparian–wetland soil moisture characteristics.  Notes: 

 X?  9) Streambank vegetation is comprised of those plants or plant communities that have root masses capable of 
withstanding high streamflow events [community types present]. Notes: many bare areas, veg showing low signal 
indicating sparceness or colonizing 

   10) Riparian-wetland plants exhibit high vigor. Notes: drought driven? 

X   11) Adequate riparian-wetland vegetative cover present to protect banks and dissipate energy during high flows 
[enough?] Notes:   many bare bank areas, weak signature indicating early succession & possible stress 

  X 12) Plant communities are an adequate source of coarse and/or large woody material (for maintenance/recovery). 
Notes:   

Yes No N/A EROSION DEPOSITION 
   13) Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse and/or large woody material) 

adequate to dissipate energy.  Notes:  apparent high point bars, access to floodplain limited 
X   14) Point bars are revegetating with riparian-wetland vegetation.  Notes:  

X   15) Lateral stream movement is associated with natural sinuosity.  Notes: 

X   16) System is vertically stable. [not downcutting] Notes: 

X   17) Stream is in balance with the water and sediment being supplied by the watershed (i.e., no excessive erosion or 
deposition). Notes:  
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Lotic Checklist 

Name of Riparian-Wetland Area: Maggie Cr.  Segment/Reach ID: Middle Maggie Pasture               Reach length (miles):                                                                                                                                              
Date:  2006, via photo interpretation  ID Team Observers:  Bob, Don, Sherm 

 

Functional Rating Are factors contributing to unacceptable conditions outside of the control of the manager?   If so, 
what are they.                   ____Yes         __X__No  

_X__ Proper Functioning Condition    

___Functional – At Risk 

        Trend:  ___Upward   ___Downward ___Not Apparent 

___Nonfunctional 

___Unknown                                                                                                                                                                                       

Yes No N/A HYDROLOGICAL 
X   1) Floodplain inundated in “relatively frequent” events.  Notes:   

X   2) Where beaver dams are present are they active and stable.  Notes: probably due to riparian vegetation 
improvement 

 X  3) Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting (i.e., landform, geology, and 
bioclimatic region).  Notes: Too straight, needs more sinuosity, gradient is too high, trending toward repair 

X   4) Riparian-wetland area is widening or has achieved potential extent. Notes: widening 

X   5) Upland watershed is not contributing to riparian-wetland degradation. Notes: 

Yes No N/A VEGETATION 
X   6) Diverse age-class distribution of riparian-wetland vegetation (recruitment for maintenance/recovery).  Notes: 

X   7) Diverse composition of riparian-wetland vegetation (for maintenance/recovery).  Notes: 

X   8) Species present indicate maintenance of riparian–wetland soil moisture characteristics.  Notes: 

X   9) Streambank vegetation is comprised of those plants or plant communities that have root masses capable of 
withstanding high streamflow events [community types present]. Notes: willow and other stabilizers present 

X   10) Riparian-wetland plants exhibit high vigor. Notes: 

X   11) Adequate riparian-wetland vegetative cover present to protect banks and dissipate energy during high flows 
[enough?] Notes:  dramatic increase in willow communities 

  X 12) Plant communities are an adequate source of coarse and/or large woody material (for maintenance/recovery). 
Notes:   

Yes No N/A EROSION DEPOSITION 
   13) Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse and/or large woody material) 

adequate to dissipate energy.  Notes:  high, unvegetated point bars in some areas 
X   14) Point bars are revegetating with riparian-wetland vegetation.  Notes:  

X   15) Lateral stream movement is associated with natural sinuosity.  Notes: 

X   16) System is vertically stable. [not downcutting] Notes: 

X   17) Stream is in balance with the water and sediment being supplied by the watershed (i.e., no excessive erosion or 
deposition). Notes:  

X 

Figure 7. Over the span of this study, Total Suspended Solids (TSS)
loads, an important pollutant in its own right but also a vehicle for
other pollutants (e.g. nutrients, pathogens, pesticides) have
decreased dramatically with increased flows.  (Modified from
Simonds, Ritchie, and Sant, 2009)


