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Deschutes Wetland Inventory Technical Advisory Team 
 

A technical advisory team was set up prior to beginning the project.  The purpose of the committee was to 
begin to build consensus and partnerships on conservation and restoration of wetlands and water 
resources in the basin.  The team is composed of members from the following organizations: 

• Bureau of Land Management 
• Bureau of Reclamation 
• Central Oregon Irrigation District 
• Crooked River Watershed Council 
• Deschutes Basin Land Trust 
• Jefferson County SWCD (Trout and Willow Creek Watershed Councils) 
• Natural Resources Conservation Service 
• Oregon Department of Fish and Wildlife 
• Oregon Division of State Lands 
• Upper Deschutes Watershed Council 
• U.S. Fish and Wildlife Service 
• U.S. Forest Service 
• Wasco County SWCD (White River and Bakeoven Watershed Councils) 

 
 
The processing and interpretation of the Shuttle Radar Topography Mission data and the Enhances 
Thematic Mapper Plus scenes was done by John Anderson.   
 
 

 
Photo 1: Floodplain of the Little Deschutes River 
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Introduction  
 

The Deschutes Basin (Figure 1) lies just east of the Cascade Range and at 10,000 square miles it is the 
second largest river basin in Oregon.  It is also one of the most diverse in the State, encompassing 
portions of five ecoregions: Cascades, Eastern Cascades, Northern Basin and Range, Blue Mountain and 
Columbia Plateau. While portions of the Basin receive large amounts of snow, the landscape is generally 
defined by its arid nature. Wetlands account for less than 2% of the Basin, most of which are associated 
with riparian corridors along rivers. The relative scarcity of wetlands makes their protection and 
restoration important to watershed restoration efforts.   

The Deschutes Basin is ecologically diverse from the high relief of peaks in the Cascades to the dramatic 
entrenchment of the Deschutes River through the lava plateaus of the northern basin to the broad 
expanses of the high lava plains along the Crooked River in the southeastern basin. Moisture regimes vary 
dramatically as well from the heavy snows of Mt. Hood and The Sisters to the moderate snows of the 
Ochoco Mountains to the high desert stretching south from Brothers. The Basin contains some of the 
fastest growing counties in Oregon, including Deschutes, Jefferson and Crook.  A rapid transition is 
currently taking place, from an agricultural economy to one based on tourism and goods and services.  
The agricultural development of the past 100 years combined with the current urbanization of the 
Deschutes Basin has had and will continue to have a substantial impact on wetland resources. 

Wetlands perform important functions within a watershed that relate to both enhanced water quantity and 
improved water quality. Hydrologic benefits of wetlands include reducing peak flows, maintaining 
streambank stability, and providing recharge of groundwater.  In addition to the hydrologic benefits, 
wetlands also help improve and maintain water quality by trapping and filtering sediment and absorbing 
nutrients from runoff.  Furthermore, wetlands are essential for plant and animal life.  They provide food 
web support that is necessary for many small organisms that in turn feed fish and wildlife. Nationally, 
nearly 35 percent of all rare and endangered animal species depend on wetlands for their survival. 

The Deschutes Wetland Inventory Project was created to encourage stakeholders in the Deschutes Basin 
to develop and implement a collaborative approach to wetland conservation and restoration that 
incorporates a broad spectrum of perspectives.  

There are currently many groups in the basin interested in undertaking conservation or restoration 
projects.  While there are some completed watershed assessments, the information has not been compiled 
to form a large picture and prioritization for opportunities in the overall basin.  This project will provide 
the larger context, which will strengthen the more localized plans and efforts and set up a framework for 
sharing resources, funding and process for implementing the plan.  Lack of information has been 
identified as a significant limiting factor for watershed restoration.  

Project Goals   
 

The Deschutes Wetland Inventory Project has three objectives:  

(1) Identify wetland conservation and restoration opportunities throughout the basin that are of the highest 
priority from an ecological standpoint, 
(2) Begin developing consensus around conservation and restoration priorities amongst agencies and 
other community interests in the Deschutes Basin, and  
(3) Determine the viability of using market-based mechanisms, including wetlands mitigation banking, as 
tools to fund restoration of wetland identified as restoration opportunities. 

The Deschutes Wetland Inventory Atlas illustrates the presence and condition of wetlands throughout the 
Deschutes Basin.  It also includes a plan that identifies wetland and water resource conservation and 
restoration opportunities.  This information provides the next steps and tools to achieve the conservation 
goals outlined in the variety of watershed and other assessments and watershed plans for the Deschutes 
Basin.  The final matrix outlines potential project opportunities, partners and funding sources for 
individual landowners interested in improving water quality and conserving and retaining water on their land. 
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Figure 1: Deschutes Basin Digital Elevation Model  
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Project Approach 
 

A Geographic Information System (GIS) based approach was developed to assess the basin because of the 
large size of the Deschutes Basin.  Data layers were collected and mapped in combination to describe 
existing and potential wetlands in the basin as well as the existing and potential impacts to wetlands posed 
by development pressure.  Initial analysis was based on existing spatial data.  Once these data were 
assembled and assessed additional data was developed for the project to improve the assessment.   
 

Existing Data 
The existing data collected for the project can be broadly organized into two categories, natural resource 
and human land use.  These data were collected from a number of Local, State and Federal agencies and 
include:   

• National Wetlands Inventory (NWI) - USFWS 
• Hydric Soils - NRCS 
• FEMA floodplain - FEMA 
• Topography and spring studies - USGS 
• FLIR flights --- DEQ 
• 303d listings for water quality limited waterways - DEQ 
• Fish and ESA streams - ODFW  
• ESA listed streams - NMFS 
• GAP analysis  - Oregon Natural Heritage Database 
• Watershed Assessments - Deschutes Basin Watershed Councils-  
• Capital Improvement Projects - ODOT 
• Generalized Zoning - State Service Center for GIS 
• Public Ownership - State Service Center for GIS 
• 1:100,000 Statewide Streams - State Service Center for GIS 
• Resort Area Overlays --- Local Governments 

There was no standardization of scale, format and geographic coverage among and between the available 
data layers throughout the basin. The data layers were reprojected to a common map projection and used 
to locate areas where wetlands are likely to occur and areas that are experiencing development pressure.   

Likely wetland areas, illustrated in Figure 2, were identified by combining:  NWI coverage (where it 
existed), Hydric soils and soils with hydric inclusions (where it existed), Vegetation associated with 
wetlands, and 1:100,000 statewide streams. 
This Initial Natural Resource Mapping includes National Wetlands Inventory, Hydric Soils (NRCS) and 
selected Vegetation Classes (Oregon GAP) combined to map areas where wetlands were likely to be 
found in the basin. 

Development pressure areas, illustrated in Figure 3, were identified by combining:  Generalized zoning, 
Public ownership, Resort overlays, and 1:100,000 statewide streams (canals). 
This map combines zoning and ownership information to illustrate potential impacts to wetlands from 
development.   

Figure 4 depicts USGS statewide streams at 1:100,000.  This data shows existing streams and shows 
some marked differences in stream density across the basin with the south and southwest portions of the 
basin having a distinctly lower stream density than the rest of the basin.  Stream manipulations for 
irrigation purposes are responsible for many of the truncated streams indicated along the Highway 20 
corridor, but many streams also disappear naturally into the highly porous lava plains. 

The various analyses showed that wetlands were clustered along riparian corridors, and in prairies and 
meadows where high snowfall provided a source of wetland hydrology.  The clusters occur near the 
communities of La Pine, Bend, Sisters, Prineville, Madras, and Maupin.  Big Summit Prairie, a large, wet, 
montane meadow formed at the headwaters of the North Fork Crooked River was the only area not 
located near a developing community.  Wetlands on federal and tribal lands were excluded as existing 
management provides wetland protection.  Additional basin-scale and detailed-scale maps of the natural 
resource and land use analysis are in Appendix A. 
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Figure 2: Initial Natural Resource Mapping. 
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Figure 3: Initial Development Pressure Mapping 
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Figure 4: USGS Statewide Streams 1: 100,000. 
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Developed Data 
New mapping data were developed for the project to supplement the available data.  The important aspect 
of the data is that the source data and analyses used to interpret the data are continuous across the basin.  
The basin-wide layers, in combination with existing data, can help facilitate the identification and 
quantification of wetlands and potential wetland habitat for conservation and restoration. The new data 
layers and analyses were developed to integrate elevation, aspect, slope, moisture, hydrology and 
vegetation data for the entire basin at a similar scale and projection.  Field collected data can be used to 
better understand the created data and to predict additional wetland locations. 

The primary data sources used to create the new layers were thirty meter (30m) continuous Shuttle Radar 
Topography Mission (SRTM) data and two Enhanced Thematic Mapper Plus (ETM+) scenes of the 
region from 2002.  The ten meter (10m) Digital Elevation Model (DEM) and the 1:100,000 statewide 
streams layer from United States Geological Survey (USGS) were used for comparative analysis in the 
development of these themes.   

The continuous SRTM data was used to create a void-filled DEM that was then used to create a 
hydrogeomorphic layer.  These products and the products generated from the ETM+ data were used to 
create a potential stream layer for the basin.  The ETM+ data was processed to isolate relevant visible and 
invisible spectrum bands. These were used to create a number of map products including a; Natural Color 
Composite (NCC) Basin Mosaic, False Color Composite (FCC) Basin Mosaic (Infrared imagery), 
Normalized Difference Vegetation Index (NDVI) and Normalized Difference Wetness Index (NDWI).   

The Natural Color Composite (NCC) Basin Mosaics provide a basin-wide picture using colors that are 
recognizable and so provides a familiar context to viewers.  The False Color Composite (FCC) relies 
more on the infrared spectrum and emphasizes the presence and vigor of vegetation within the basin.  The 
Normalized Difference Vegetation Index (NDVI) statistically weights the portions of the infrared 
spectrum that are associated with vegetation enhancing the vegetation information provided in the Natural 
Color and False Color composites.  It provides an index that can help identify and gauge the health of 
natural and created plant communities.  The Normalized Difference Wetness Index (NDWI) statistically 
weights the portions of the infrared spectrum that are associated with water and so provides a snapshot of 
wetness across the basin.  Some of these products are illustrated in this atlas. 

Figure 5 shows Normalized Difference Wetness Index (NDWI) for mid-summer.  This layer is a snapshot 
of moisture levels within the basin.  Dark blue areas are completely saturated (lakes) while light green 
areas have no moisture.  Moisture differences between the moist Cascade and Ochoco Mountains and the 
dry plains and plateaus are clear.  The influence of aspect, as shown by the higher moisture content of the 
north side of Black Butte and the Upper Metolius basin, and in the headwater areas of Little Deschutes 
and Upper Deschutes between Odel Butte and Davis Lake, is also clear.   

Figure 6 maps Hydrogeomorphic Units broken out into six features: basins (dark blue), channels (blue), 
concave slopes (orange), convex slopes (green), hilltops (yellow), and planar features (buff).   Some of 
the wetland areas associated with planar features ringed with basins include: Big Summit Prairie, the 
Deschutes and Little Deschutes Rivers south of Bend, and the Trout Creek, Muddy Creek, and Willow 
Creek complex near Madras.  A more advanced use of this data would be to categorize the landscape 
based on geomorphic processes such as sediment transport. 

Figure 7 shows potential streams based in part on Hydrogeomorphic Units.  This figure can be compared 
to the existing streams layer to provide a comprehensive look at potential stream reaches within the basin. 
The most important aspect of the created layer is that the data and analyses are basin wide, allowing 
quantification of such variables as potential streams/unit area and contributory upslope areas or historic 
versus current upslope input regions.  The existing stream data has attribute data that could be used in the 
future to analyze stream systems isolating canals.  Even at the current preliminary level of analysis, the 
difference between existing and potential streams indicates that agricultural development likely had 
substantial impacts on the natural drainage network, and that there may be good opportunities for 
restoration and/or enhancement of wetlands in these areas. 
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Figure 5: Normalized Difference Wetness Index (NDWI). 
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Figure 6: Hydrogeomorphic Units 
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Figure 7: Potential Streams.
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Figure 8: Road Density (miles per square mile). 

 
Figure 8: Road Density in miles per square-mile within Wetland Areas 
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Road Density Analysis 
In addition to the land use information datasets, a new analysis of potential wetland impacts was 
developed by examining road densities. Similar analyses have been used in the Puget Sound and 
Chesapeake Bay regions to indicate an approximation of impervious surfaces for increased peak flows 
from stormwater runoff and loss of infiltration and reduced base flows impacts on water resources.  May, 
et. al. (1997) established a strong correlation between road density (miles/miles2) and total impervious 
area, with stream functions decreasing with increased road density.  The risk of potential peak flow 
increase from urbanization and resulting potential loss of aquatic function was found to be: 

• Road density <4.2 miles/mi.2 --- low, 
• Road density 4.2 --- 5.5 miles/mi.2 --- medium, 
• Road density >5.5 miles/mi.2 --- high. 

Generally the risk is low throughout the Deschutes basin with typical road densities in the 2-3 miles/mi.2 

range as shown in Figure 8.  However, numerous sub-basins in the Bend and La Pine areas were within 
the moderate impact range of 4.2 to 5.5 miles/mi.2, and a few were found within the impacted range 
greater than 5.5 miles/mi.2.  A considerable length of the Little Deschutes River has road densities in the 
range of approximately 6 ---7, which may have long-term negative impacts on the river and it's associated 
wetlands. Land management changes and restoration will assist in arresting further degradation of the 
system and rehabilitating some of the habitat and lost wetland and watershed functions 
 
Areas of Wetland Conservation and Restoration Opportunity 
 

These new datasets were combined with the previously collected data and used to select sites for field 
reconnaissance and areas of wetland conservation and restoration opportunity. Figures 9 and 10 show the 
seven wetland areas selected: 
 

 
• Wetland Area I:  Juniper Flats, White River, 

Wapinita Creek 
 
• Wetland Area II:  Trout Creek, Muddy Creek, 

Willow 
 
• Wetland Area III:  Camp Polk Meadows, Squaw 

Creek, Black Butte Ranch 
 
• Wetland Area IV:  Tumalo Creek, Deschutes 

River at Tumalo State Park 
 
• Wetland Area V:  Little Deschutes River, Long 

Prairie, Crane and Wickiup Reservoirs 
 
• Wetland Area VI:  Crooked River, Ochoco 

Creek 
 
• Wetland Area VII:  Big Summit Prairie, Little 

Summit Prairie, North Fork Crooked River, Wolf 
Creek, Sugar Creek 

 
Ground truthing of the GIS information collected and assessing the quality, quantity and function of the 
wetland and riparian habitats within each of the identified wetland areas was conducted in May 2003. 
Field analyses were conducted by aerial survey and field visits.  Information on the differences in the 
landscape during low water conditions was collected during a second field visit in September 2004. 
Habitat type, vegetative community, wetland functions and values and wetland condition were also noted. 
Figure 9 shows the selected wetland areas and the flight line of the field analyses.  Photos from the flight 
are included in the following sections.

Figure 9: Wetland Area with Flight Line 
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Figure 10: Wetland Areas Over Shaded Relief. 
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Wetland Function and Hydrologic Analysis  
 

Eight wetland functions were assessed for each 
of the wetland clusters;  
   Water Storage and Delay, 
   Seasonal and Perennial Standing Water,      
   Sediment Stabilization,  
   Stream Temperature Maintenance, 
   Riparian Stability,  
   Connectivity, Aquatic Biodiversity, and  
   Wetland and Riparian Biodiversity. 
These functions are based on functions 
identified by regional wetland assessment tools: 
Guidebook for Hydrogeomorphic-based 
Assessment of Oregon Wetland and Riparian 
Sites: Statewide Classification and Profiles 
(Adamus 2001), and Restoring Wetlands at a 
River Basin Scale --- A Guide for Washington’s 
Puget Sound (Gersib 1997), and other sources. 
The assessment values for each of the seven-
wetland areas were determined using existing 
information and aerial reconnaissance. A 
description of the eight-wetland functions 
follows below. 
 

Water Storage and Delay captures the process 
of storing and delaying surface flows in 
depressions and constrictions in the landscape 
(Adamus 2001).  Floodplains are the storage 
surfaces that streams form in response to peak 
flows, and it is the width, depth, and roughness 
of floodplains and channel surfaces that store 
and delay flows thereby providing flood 
protection, and in some cases supporting base 
flows.  Storage and delay increases with 
increased topographic complexity, woody 
vegetation, and surface soils permeability.   
 

Photo 2:  Abandoned channel forms along the Little 
Deschutes River illustrate topographic complexity. 
 
Presence of large woody debris also increases 
the resistance to flows and the opportunity for 
storage and delay. Topographic and floodplain 
mapping gives a general indication of this 

function, but field verification is needed for 
confidence in any determination.   
 

Photo 3: Woody debris that creates roughness that 
contributes to water storage along the main stem 
Deschutes near Tumalo.  

 

Seasonal and Perennial Standing Water is 
often considered a part of habitat functions, but 
it was highlighted as a separate function for this 
inventory in the high desert of central Oregon.  
Where water stands seasonally or perennially is 
especially important for base flow support, water 
quality, and habitat support in desert climates.  
Shallow summer flooding is important to 
amphibians (Adamus 2001) and some birds.  
Floodplain mapping has some limited utility in 
indicating these areas.  Flooding must be 
frequent enough to lead to saturated conditions, 
typically 1.5 to 2-year return interval, so the 
100-year floodplain is not especially instructive, 
making field verification and local knowledge 
the best means for making this determination.     

 

Sediment Stabilization depicts the ability of a 
wetland to capture and remove sediments from 
flows.  This function occurs in similar settings 
as water storage and delay where velocities are 
slowed.  Sediment stabilization is related to a 
number of physical and biological factors 
(Gersib 1997): 
   Constricted outlet or impounding, 
   Gentle grade, 
   Dense vegetation, 
   Long duration and extent of seasonal flooding, 
   Shallow water depth. 
Sediment stabilization is important for keeping 
nutrient and algal levels appropriately low.  
Again, while topographic, floodplain, and 
vegetation mapping gives a general indication of 
this function, field verification is needed for 
confidence in any depiction.    
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Photo 4:  Dense riparian vegetation works well for 
trapping sediments. 

 

Stream Temperature Maintenance indicates 
how canopy coverage and/or perennial 
groundwater inputs help keep stream 
temperatures cool.   
 

Photo 5: Full deciduous canopy over Willow Creek.   
 
Temperature maintenance is of critical 
importance to conserving and restoring salmonid 
populations.  Headwater wetlands are very 
important in this regard (Gersib 1997).  Canopy 
coverage can be interpreted from plant 
community mapping, but needs field verification 
to confirm.  Mapping of springs is very limited 
and the assessment of groundwater input usually 
requires local knowledge.  

 

Riparian/Shoreline Stability depicts the ability 
of a shoreline to bind soils with soil cohesion 
and plant mass and rooting (Gersib 1997).  
Dissipating erosive forces promotes ecosystem 
stability.  Shoreline stability increases as width, 
density and height of riparian vegetation 
increases generally.  Soils and vegetation 
mapping has some utility in indicating how this 
function is performed, but field verification is 
needed to have confidence in this assessment.   
 

Photo 6: Tight meanders are maintained on the Little 
Deschutes River with riparian conifers, shrubs, and 
adequate riparian buffers. 

 

Connectivity estimates how well connected a 
wetland complex is to streams, lakes, ponds in 
the vicinity (Roth 1996).  Wetlands that abut 
perennial stream corridors provide strong 
linkages of functions along that corridor.  The 
more isolated a wetland is the less likely it is to 
be able to support functions provided by nearby 
wetlands, streams, lakes, and ponds.  Mapping 
can indicate connectivity, but field verification is 
the best way to determine how well this function 
is provided.   
 

Photo 7:  The riparian corridor along a reach of the 
Little Deschutes River.   
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There are interruptions by roads, but this 
corridor is sufficiently wide to provide wetland 
and riparian wildlife habitat within the corridor, 
and it offers connections to adjacent upland 
habitats. 

 

Aquatic Biodiversity indicates the capacity of 
wetlands to provide habitat for fish (Adamus 
2001) and other aquatic species.  Riverine 
wetlands (active channel and floodplain) are 
those wetlands with the highest capacity for 
providing this function generally, although some 
depressional outflow wetlands can be important 
in this regard.  Mapping of fisheries utilization 
and 303d listed streams can indicate higher and 
lower use areas respectively.  Local knowledge 
by fisheries biologists/ecologists is the best way 
to determine how well this function is provided.   
 

Photo 8: An open water wetland connected to the 
main stem Deschutes River by a small channel.  This 
off-channel habitat can be very important to 
numerous aquatic species.   

 

Wetland and Riparian Biodiversity depicts the 
capacity of a wetland and riparian sites to 
provide terrestrial and avian fauna habitat.  
Cover, vegetative structure, water presence and 
water quality all contribute to the quality of food 
and shelter that habitat can provide (Adamus 
2001).  Topographic and vegetation mapping 
can indicate some of these features, but field 
verification is essential to determine how well 
this function is provided.   
 
In many cases, Deschutes Basin wetlands are 
discharge zones for groundwater and/or melting 
snows such as the Black Butte and Big Summit 
Prairie areas respectively.  Other areas such as 
the wetlands adjacent to Little Deschutes River 
appear to provide an important water storage 
function through complex topographic  
 
 

(floodplain oxbows and scrolls) and vegetative 
structures (downed large wood in the floodplain 
with dense willow and sedge plant 
communities).   
 

Photo 9: Vegetative diversity in structure and species 
where sedge and rush meadow merge with scrub-
shrub and forested communities along the main stem 
Deschutes River near Tumalo.   
 

Photo 10: Aerial view of a similar convergence of 
plant communities along the Little Deschutes River. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 11: The contrast between moist groundwater 
fed bottomlands and adjacent dry uplands along the 
Upper Crooked River.  
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Results 
 

A description of the wetland opportunity areas and their wetland function achievement values are 
described below.  The achievement value, current site condition, hydrology and topography were 
evaluated and used to develop restoration, enhancement and conservation concepts. 
 
Wetland Area Assessments 
 

Wetland Area I: Juniper Flat, White River, Wapanita Creek 
 
This area is characterized by steep hills abutting the White River Valley.  
Groundwater seepage appears to flow into the floodplain, although the floodplain is 
largely used for agricultural purposes.  Seasonal and perennial standing water 
functions are provided at the high levels.  Other functions appear to be provided at 
moderate levels.   
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Juniper Flat Riverine Flow Through Water Storage & Delay 0.6 
White River  Seasonal & Perennial Standing Water 0.8 
Wapinita Creek  Sediment Stabilization 0.6 

  Stream Temperature Maintenance 0.6 
  Riparian Stability 0.4 
  Connectivity 0.4 
  Aquatic Biodiversity 0.5 
  Wetland and Riparian Biodiversity 0.5 

*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Increasing off-channel/floodplain areas can help 
reestablish connections in the riparian corridor.  
Modifying the riparian landforms can increase 
storage and delay.  Adding additional native 
riparian and wetland vegetation will help keep 
stream temperatures lower downstream and 
thereby help maintain coldwater species 
populations.  There are numerous opportunities 
to enhance native riparian and wetland plant 
communities to increase riparian stability, 
connectivity and biodiversity.   
 
 Photo 12: The typical floodplain and riparian 

conditions of Juniper Flat.  
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Wetland Area II: Trout Creek, Muddy Creek, Willow Creek 
 
Willow Creek drains 181 square miles (115, 758 acres) in the central portion of the 
Deschutes River basin.  From its headwaters located on the flank of the Ochoco 
Mountains, the mainstem and its tributaries flow northwest 26 miles into Lake 
Simtustus near the town of Madras.  The mainstem Willow Creek and tributaries; 
Higgins Coon, Nubile, Mecca and Gray Butte Creeks drain the watershed.  The 
watershed is characterized by low rolling hills in the western portion and low 
rolling to mountainous land in the eastern portion.  
 
Willow Creek Watershed falls into the John Day Ecological Province. Riparian and 

wetland zones are not extensive in this watershed, but are critical resources areas.  Poor grazing 
management has contributed to their decline in cover and change composition.  In some areas, channel 
realignment along with the clearing of woody riparian species to expand adjacent farmland has changed 
the hydrology, altered the natural water tables and accelerated bank erosion. 
 
Willow Creek is currently inhabited by native redband trout (Onychorynchus my kiss) largescale sucker 
(Castostomus macrocheilus), brideglip sucker (Catoatomus columbianus, long nose dace (Rhinichthys 
cataractae) The current best habitat is the lower 4.5 miles where warm springs add significant flow and 
there are adequate pools, shade and gravel. 
 
The connectivity function is strongly provided.  Enhancing the riparian plant communities will increase 
riparian stability and help maintain lower stream temperatures in those riparian areas that have been 
impacted by land development and land management actions. 
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Trout Creek Riverine Flow Through Water Storage & Delay 0.4 
Willow Creek  Seasonal & Perennial Standing Water 0.8 
Muddy Creek  Sediment Stabilization 0.4 

  Stream Temperature Maintenance 0.5 
  Riparian Stability 0.5 
  Connectivity 0.5 
  Aquatic Biodiversity 0.4 
  Wetland and Riparian Biodiversity 0.4 

*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Increasing the existing shade along the riparian 
corridor with native riparian and wetland 
vegetation would help keep stream temperatures 
lower downstream and thereby help maintain 
coldwater species populations.  There are 
numerous opportunities to enhance native 
riparian and wetland plant communities to 
increase riparian stability, connectivity and 
biodiversity.  This restoration would be most 
effective if modified riparian landforms could be 
restored to increase storage and delay. 
 

 
��������	�
������������������������������������
�������������.
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Wetland Area III: Camp Polk Meadows, Squaw Creek, Black Butte Ranch. 
 
These wetlands, Polk Meadows and Black Butte especially, have a strong 
groundwater contribution.  Riverine, depressional, and slope wetlands are common.  
Vegetatively, willow, spirea and a variety of sedges, rushes, and wetland grasses 
characterize the wetland and associated riparian areas through this area, with some 
dense quaking aspen stands as well. Forested, scrub-shrub, emergent and open 
water systems are commonly found.  Grazing, fencing, and timber removal have 
impacted the quality and function of these wetlands. 
 
Water storage and delay and seasonal and perennial standing water functions are 

strongly provided.  Enhancing the riparian plant communities would increase riparian stability and help 
maintain lower stream temperatures. 
 
Wetland Area 
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Black Butte  Through and Riverine Water Storage & Delay 0.8 
Ranch Impounding Seasonal & Perennial Standing Water 0.6 
Squaw Creek  Sediment Stabilization 0.6 
Camp Polk   Stream Temperature Maintenance 0.5 
Meadows  Riparian Stability 0.6 
  Connectivity 0.6 

  Aquatic Biodiversity 0.5 
  Wetland and Riparian Biodiversity 0.6 

*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Providing more shade for in-line ponds at Black 
Butte Ranch and other locations with native 
riparian and wetland vegetation will help keep 
stream temperatures lower downstream and 
thereby help maintain populations of coldwater 
dependent species.  Urbanization associated with 
land use development has caused impacts on 
riparian and wetland buffer plant communities.  
There are numerous opportunities to enhance 
native riparian and wetland plant communities to 
increase riparian stability, connectivity and 
biodiversity. This restoration will be most 
effective if modified riparian landforms can be 
restored to increase storage and delay. 
 

 

 
 

 
Photo 15: �����������������������������
������������������ ���������!"���������
��������������� #�$��%������&����'���(����� 
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Wetland Area IV: Tumalo Creek, Deschutes River at Tumalo State Park. 
 
The wetlands in this area are primarily located in association with the Deschutes 
River channel, and its tributary streams. These wetlands are typically riverine 
systems and are characterized vegetatively by stands of lodgepole pine and spirea, 
alder or willow, and an herbaceous layer of sedges, rushes, and other forbs.  Scrub-
shrub and emergent wetlands are common.  Large woody debris found in the 
system serves as an important hydraulic friction element which assists with 
delaying and spreading peak flows across the floodplain.  Several large willow-
sedge meadows are also found. Timber extraction, development and increased 
flooding have impacted the quality and function of the wetlands. 

 
Water storage and delay and seasonal and perennial standing water functions are strongly provided.   
 
Wetland Area 
IV�
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Tumalo Creek Riverine Flow Through, and Water Storage & Delay 0.8 
Deschutes River Riverine Impounding Seasonal & Perennial Standing Water 0.8 
at Tumalo State   Sediment Stabilization 0.6 
Park   Stream Temperature Maintenance 0.4 
  Riparian Stability 0.6 

  Connectivity 0.6 
  Aquatic Biodiversity 0.6 
  Wetland and Riparian Biodiversity 0.6 

*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Enhancing the riparian plant communities will 
increase riparian stability and help maintain 
lower stream temperatures. Urbanization 
associated with land use development has 
impacted the habitat quality of the riparian and 
wetland buffer plant communities.  There are 
numerous opportunities to enhance native 
riparian and wetland plant communities to 
increase riparian stability, connectivity and 
biodiversity. This restoration will be most 
effective if modified riparian landforms could be 
restored to increase storage and delay. 
 
 

 

 Photo 17:  Agricultural impoundment adjacent to a 
residence near Tumalo. 

Photo 16:  Riparian vegetation comes back after  
logging impacts along Tumalo Creek.
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Wetland V: Little Deschutes, Crane and Wickiup Reservoirs   
 
Willow, spirea and a variety of sedges, rushes, and wetland grasses characterize the 
wetland and associated riparian areas through this area. Riverine, depressional, and 
lacutsrine fringe wetlands are common. The Little Deschutes in particular has 
reaches of apparently highly functioning floodplain with dense scrub-shrub stands 
of willows.  Oxbow and scroll emergent wetlands are common and make this 
system one with diverse microtopography and resulting plant community 
complexity.  Intense grazing, urbanization, and timber removal have impacted the 
quality and function of these wetlands.  
 

Water storage and delay, seasonal and perennial standing water, sediment stabilization, stream 
temperature, riparian stability, connectivity, aquatic biodiversity, and wetland riparian biodiversity 
functions are all strongly provided.  Enhancing the riparian plant communities where alterations 
associated with overgrazing by livestock and clearing performed as part of home and golf course 
development would increase riparian stability and help maintain lower stream temperatures in those 
riparian areas that have been impacted by land development and land management actions.   
 
Wetland Area V� �
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Little Deschutes Riverine Flow Through, Water Storage & Delay 0.9 
River Riverine Impounding, Seasonal & Perennial Standing Water 0.9 
Long Prairie Slope/Flats Sediment Stabilization 0.8 
  Stream Temperature Maintenance 0.7 
  Riparian Stability 0.8 
  Connectivity 0.8 
  Aquatic Biodiversity 0.8 
  Wetland and Riparian Biodiversity 0.8 
*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Intense grazing pressure and urbanization has 
impacted the riparian and wetland buffer plant 
communities in many reaches of the Little 
Deschutes. There are numerous opportunities to 
enhance native riparian and wetland plant 
communities to increase stability, connectivity 
and biodiversity. Restoration will be most 
effective if modified riparian landforms can be 
restored to increase storage and delay.  
 

Photo 18: Intense grazing pressure along the Little 
Deschutes has removed riparian vegetation, 
eliminating shade and potentially leading to loss of 
bank stability. 

 

 
�hoto 19: Golf course development has removed 
riparian vegetation and simplified topography leading 
to localized loss of water storage and delay functions.
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Wetland Area VI: Crooked River, Ochoco Creek  
 

The Crooked River Basin of central Oregon falls within the Northern Great Basin 
physiographic province. The Crooked River Basin encompasses just under three 
million acres and includes a wide range of ecological conditions, from desert to 
moist forest. Landforms include a mix of valleys, plains, foothills, the Maury and 
Ochoco mountain ranges, headwaters, and downstream watersheds.  
 
Historically, the wetland and riparian and floodplain areas of the watershed had 
more willow, cottonwoods, aspen, alder, as well as chokecherry, hawthorn, and 
dogwood. The floodplains were vegetated with bunchgrass, wild rye, wetland 
grasses and sedges. 

 
In general, there were more springs. Many streams that are currently intermittent were perennial.  There 
was more riparian vegetation, including sedges, grasses, and woody species, and stream channels were 
still well connected to the broad valley bottom floodplains. The Crooked River ‘flooded’ practically 
annually, with a meandering channel that took up the entire valley floor.  
 
Channel modification, particularly along Ochoco Creek and McKay Creek through the greater Prineville 
urban area and almost the entire length of the mainstem Crooked River, has resulted in a stream system 
disconnected from its floodplain and essentially designed as a water transport system (ODFW 1996, 
WSPE 1997). This channel straightening, along with degraded vegetation conditions in riparian and 
upland areas, and the erodable soils present throughout much of the basin, contribute to the now 
characteristic flashiness of flows within the basin. 
 
The connectivity function is strongly provided.  Enhancing the riparian plant communities where 
alterations associated with overgrazing by livestock would increase riparian stability and help maintain 
lower stream temperatures in those riparian areas that have been impacted by land development and land 
management actions. 
 
Wetland Area 
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Crooked River Riverine Flow Through Water Storage & Delay 0.4 
Ochoco Creek  Seasonal & Perennial Standing Water 0.8 
  Sediment Stabilization 0.2 

  Stream Temperature Maintenance 0.1 
  Riparian Stability 0.2 
  Connectivity 0.8 
  Aquatic Biodiversity 0.4 
  Wetland and Riparian Biodiversity 0.2 

*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Intense grazing pressures have caused impacts 
on riparian and wetland buffer plant 
communities.  There are numerous opportunities 
to enhance native riparian and wetland plant 
communities to increase riparian stability, 
connectivity and biodiversity. Restoration will 
be most effective if modified riparian landforms 
can be restored to increase storage and delay. 
 
 

 
Photo 20: ,����������������������%��������������
��������
�-����
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Wetland Area VII: Big Summit Prairie, Little Summit Prairie, North Fork Crooked River, Wolf 
Creek, Sugar Creek.  

 
Big Summit Prairie is broad plateau with slope, riverine, and depressional wetlands 
distributed across the landscape.  This system is typified by a very large, wet, 
montane meadow formed at the headwaters of the North Fork Crooked River and 
the confluence of approximately 26 creeks including: Ross, Allen, Elliot, Howard, 
Johnson and Gray.  The rivers and streams form an extensive network of channels, 
marshes, oxbows and ponds, which provide water to the surrounding meadows.   
 
Vegetatively, these wetlands include forested, scrub-shrub, and emergent systems.  
The bottomland is surrounded by open ponderosa pine forest, and has a number of 

forested wetlands along the margins dominated with both aspen and lodgepole pine.  Dense scrub-shrub 
willow thickets remain in many riparian bottomlands.  These are an assemblage of sedge meadows, tufted 
hairgrass wet prairie, camas meadows, and bluegrass meadows.  The large wetlands also have many 
higher areas forming sagebrush flats dominated by big sagebrush, silver sagebrush and rigid sagebrush.   
 
Montane meadows are a significant feature of the Ochoco, Blue and Wallowa Mountains of Oregon. 
These meadows have been drastically altered diking, draining, and heavy grazing.  Lodgepole and 
ponderosa pine stands were logged and some areas farmed. Big Summit Prairie is unique in its size, 
diversity and condition.  Its size and the availability of water have helped it maintain functions. 
 
Wetland Area 
VII�
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Big Summit  Slope/Flat and Riverine Water Storage & Delay 0.9 
Prairie� Impounding Seas. & Perennial Standing Water 0.7 
Little Summit�  Sediment Stabilization 0.5 
Prairie�  Stream Temperature Maintenance 0.3 
North Fork   Riparian Stability 0.3 
Crooked  River  Connectivity 0.5 
Wolf Creek  Aquatic Biodiversity 0.4 
Sugar Creek  Wetland and Riparian Biodiversity 0.8 
*� --- Hydrogeomorphic Class per Adamus (2001)      *� --- Achievement determined by aerial reconnaissance 
 
Water storage and delay and seasonal and 
wetland and riparian biodiversity functions are 
strongly provided.  Enhancing the riparian plant 
communities where alterations associated with 
overgrazing by livestock will increase riparian 
stability and help maintain lower stream 
temperatures in the riparian areas.  Stream 
channel incision is a concern because it may 
lower local groundwater tables and impact plant 
communities. 
 

 
Photo 21:  Big Summit Prairie in wet conditions 

 
Photo 22:  Big Summit Prairie in dry conditions 
 
Grazing pressure and stream modifications 
associated with irrigation have impacted riparian 
and wetland buffer plant communities.  There 
are many opportunities to enhance these 
communities to increase riparian stability, 
connectivity and biodiversity.  
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Restoration and Enhancement Opportunities 
 

Urbanization and resulting impervious surface density is not to be underestimated in the Deschutes Basin.  
The loss of storage and recharge appears to be an active process in the urbanizing Bend-La Pine corridor.  
Elsewhere, urban development, intense grazing, and road building are altering hydrology and plant 
communities.  
 

Every wetland possesses hydrology, hydric soils and wetland vegetation. Wetland restoration involves 
returning one or more of these three characteristics to a site.  Hydric soils form over a long period of time 
and the soil characteristics are very difficult to create.  For this reason, restorations generally take place 
where the hydric soils have historically existed, but the hydrology or vegetation has been altered 
 

Wetland restoration often restores the natural hydrology and topography of a site.  Sites within the 
Deschutes Basin where there has been excessive logging, uncontrolled cattle grazing, or unrestricted off-
road vehicle use, draining and tiling, and disconnection of wetlands from the floodplain can be good 
candidates for restoration. Projects can include planting, removing cattle, fencing streams and wetlands, 
removing barriers or restoring the water source and/or other wetland properties. While many of the 
wetlands within the Deschutes Basin have been severely impacted, there are many opportunities to restore 
lost or degraded wetland functions.  These restorations and enhancements can help restore water quality, 
quantity and important fish and wildlife habitat.  Table 1 summarizes the restoration and enhancement 
opportunities within each of the seven areas. 
 
Descriptions of Common Restoration Techniques 
 

Six techniques commonly used in restoration and enhancement projects are described below. 
Combinations of these techniques in conjunction with planting native trees, shrubs and wetland plants can 
be used to implement the recommendations in Table 1. 

Backfilling Ditches 
Ditches are dredged through wetlands to 
promote irrigation and move water. The dredged 
material is often piled along the edge of the ditch 
in piles, known as spoil banks. These can block 
sheetflow across the marsh and damage or 
destroy the wetland. 
 

Backfilling can help restore the natural 
topography and hydrology, which can lead to at 
least partial restoration of wetlands impacted by 
ditch construction.  However, completely 
removing the material from spoil banks can be 
difficult. In older ditches, especially those 
dredged through organic substrata, spoil banks 
can oxidize, which reduces amount of backfill. 
In many cases, original elevations cannot be 
achieved.   
 

 
Photo 23: Irrigation Ditch 
 

Excavating 
Excavation can restore natural topography and 
elevations in order to intercept groundwater to 
establish wetland hydrology.  In some cases, 
sediment previously deposited in a wetland can 
be removed to restore the wetland.  

When landowners strive to create artificial 
wetlands, they can displace other habitat (i.e., 
upland habitat). Excavation and removal of 
excavated material can be expensive. In some 
circumstances, it is difficult to predict 
appropriate excavation depths. Excavation to 
subsoil leaves poor substrate for plant growth.  

Maintaining the Restored Site 
Wetland restoration should be designed to be 
self-sustaining, requiring little or no 
maintenance.  However, some created wetlands-
-particularly those with water-control or earthen 
structures- - require some maintenance.  Water-
control structures need to be checked regularly.  
Fallen leaves, twigs, or other debris may build 
up around the mouth of the structure.  Debris 
may obstruct the flow and cause the water level 
to rise. Inspection of the site, particularly during 
and after a big storm, will allow the landowner 
to remove materials before problems develop. 
Constant control of water levels may be required 
to insure that fish passage is maintained and that 
no fish are trapped or stranded. 
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Table 1: Summary of the Restoration and Enhancement Opportunities within the Seven Areas. 
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�"�� Riverine Flow Through -Reestablish connections to off-channel/floodplain 
areas. 

Juniper Flat  
White River 

 -Reestablish native riparian plant communities to 
increase riparian stability, connectivity & 
biodiversity. 

Wapinita Creek  -Backfill Ditches�
��"� Riverine Flow Through -Reestablish connections to off-channel/floodplain 

areas. 
Trout Creek 
Willow Creek 

 -Reestablish native riparian plant communities to 
increase riparian stability, connectivity & 
biodiversity. 

Muddy Creek  -Backfill Ditches 
� Slope/Flats, Riverine Flow  -Shade ponds with native riparian and wetland trees to 

maintain low water temperatures. 
���"��
Black Butte Ranch 

Through and Riverine -Restore geomorphic landforms where altered by 
disturbance to increase storage and delay. 

Squaw Creek Impounding -Restore native plant communities to increase 
biodiversity. 

Camp Polk Meadows   
�)"��

Tumalo Creek�
Riverine Flow Through, 
and 

-Enhance native riparian & wetland communities to 
increase riparian stability, connectivity & 
biodiversity. 

Deschutes River at 
Tumalo State Park 

Riverine Impounding -Restore geomorphic landforms where altered by 
disturbance to increase storage and delay. 

)"��

Little Deschutes River�
Riverine Flow Through,  -Reestablish native riparian plant communities to 

increase riparian stability, connectivity & 
biodiversity. 

Long Prairie Riverine Impounding, -Restore geomorphic landforms where altered by 
disturbance to increase storage and delay. 

 Slope/Flats -Reconnect Floodplain And Restore Backwaters, Side 
Channels And Meander Bends 

)�"��
Crooked River�

Riverine Flow Through -Reestablish native riparian plant communities to 
increase riparian stability, connectivity & 
biodiversity. 

Ochoco Creek  -Shade creek with native riparian and wetland trees to 
maintain low water temperatures. 

  -Reconnect Floodplain And Restore Backwaters, Side 
Channels And Meander Bends 

)��"��
Big Summit Prairie 

Slope/Flat and Riverine -Enhance native riparian & wetland communities to 
increase riparian stability & connectivity. 

Little Summit Prairie 
North Fork Crooked 
River 

Impounding -Shade creeks with native riparian and wetland trees 
to maintain low water temperatures. 

Wolf Creek   
Sugar Creek   
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Ditch plugs, dikes, and berms also require some 
care. Established seedings of grasses should be 
periodically mowed or burned to prevent woody 
vegetation from compromising the integrity of 
the structure. Root growth from woody 
vegetation allows water to penetrate the earthen 
structure, which can cause it to leak, 
contributing to the possibility of a washout. 

 

Reconnecting Floodplains and Restoring 
Backwaters, Side Channels and Meander 
Bends 
Restoring a stream to its natural channel and 
reconnecting the channel and floodplain can  
reduce sediment load and flooding downstream, 
raise the water table, lower water temperature 
and restore fish and wildlife habitat.  

Photo 24:  ,�%������������+���+���������
��%����%��������������'������$��%�������
�

Productive backwaters, side channels and 
meanders can serve as a refuge and nursery to 
young fish and other aquatic life and improve 
adjacent wetlands. To re-establish these bends in 
the river, a landowner can modify or remove 
barriers, such as flood levees, roads, fences, 
farm tracks and earth banks. Backwaters and 
side channels that receive water in high flow 
events help stabilize banks by reducing erosion. 
They also recharge groundwater, create habitat 
for a variety of wildlife species and provide 
refuge for fish during flooding.  
 

A straightened stream can be reconnected to 
parts of its former meandering channel by 
removing dikes or levees that keep it in check. 
The historic channel can be identified from old 
photos, or by the presence of a residual line of 
vegetation. This may require heavy equipment 
and assistance from a geomorphologist or 
hydrologist. 
 

Removing Tile  
Tile breaking involves removing a section of 
underground agricultural tile that is draining a 

wetland basin.  Drain tile, or field tile is usually 
made of clay or perforated plastic and buried at a 
depth of two to six feet.  Generally, a backhoe is 
used to remove or crush a 25 to 50 ft section of 
tile downstream of the basin.  The downstream 
end or outlet pipe is then plugged with a bag of 
redi-mix concrete or clean clay fill, and the 
trench is filled.   
 

Sometimes, a portion of unperforated tile, or 
riser is connected to the downstream end of the 
tile line and brought to the surface in order to 
control the water level.  Water will fill the 
wetland basin until it reaches the mouth of this 
riser where it will then flow back through the tile 
line into the ditch.  

Controlling Weeds  
Thousands of species of plants have been 
transported beyond their natural ranges, both 
intentionally and unintentionally. Many 
introduced species spread prolifically in 
environments where predation and competition 
are limited pushing out the native flora. The 
undesired plants or weeds can be pulled 
manually or mechanically or eradicated with 
pesticides, grazers or pathogens. They can also 
wither through manipulation of the hydrology, 
or a combination of control methods.   

Photo 25: Healthy Riparian buffer vegetation. 

Weed control can allow re-establishment of 
native plant communities. Once the introduced 
plant populations are well established, removal 
is a labor-intensive on-going task.  A 
combination of biological manual and 
mechanical controls, pesticide application and 
hydrologic manipulations may be required to 
eradicate the invasive species. Control using 
pesticides is not always appropriate. Chemical 
pesticides may damage the native species as well 
as hinder the restoration site. Hydrologic 
manipulation is not always possible.  



- 28- 

 
Enhancement and Restoration Project Implementation 
 

Implementation of wetland conservation, enhancement and restoration projects require a variety of 
partners and expertise, funding and a knowledge of local, state and federal permitting requirements.   
The following section describes potential funding sources, wetland mitigation or water resource bank 
feasibility, non-profits, watershed councils and government agencies that can partner with private 
landowners, and regulatory agencies that may have jurisdiction over wetland. 
 

 
 
 
 
 

Funding Sources 
 

Government Funding 
Table 2 summarizes the state and federal programs that provide financial and technical assistance to 
landowners. Appendix B contains an expanded description of each of the programs listed in Table 2.  
 

Table 2: Summary of Grant and Technical Assistance Programs for Wetland Restoration 
 

�

Program Financial 
Assistance 

Technical 
Assistance 

Grant Portion of 
Total Cost 

Target 
Species 

Program  
Affiliation 

Access Habitat Program X X 75% Wildlife State 
Conservation Reserve 
Enhancement Program 

X X Greater than 75% Fish  Federal 
State 

Conservation Reserve 
Program 

X X 25-50% Fish and 
Wildlife 

Federal 

Emergency 
Conservation Program 

X X Greater than 75% Other Federal 

Environmental Quality 
Incentives Program 

X X 50 -75% Other Federal 

Farm Credit Programs X   Other Federal 
Jobs in The Woods X X Greater than 75% Fish and 

Wildlife 
Federal 

North American 
Wetlands Conservation 
Act  

X  25-50% Wildlife Federal 

Oregon Wetland 
Enhancement Board 

X  25-50% Fish and 
Wildlife 

State 

Partners For Fish and 
Wildlife 

X X 25 ---50% Fish and 
Wildlife 

Federal 

Wetland Reserve 
Program 

X X 50-75 % Wildlife Federal 

Wildlife Habitat 
Incentives Program  

X X 50-75% Fish and 
Wildlife 

Federal 
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Wetland Mitigation and Water Resources Banking 
 

Conservation goals and market forces are increasingly paired with wetland mitigation and water resources 
banks.  Conservation banks and water resources banks also exist in other areas of the country, especially 
in California and in the Southeast.  Most simply, these banks capitalize with a number of ‘‘credits’’ and 
then sell those credits to customers who need them.  These banks are demand driven by regulatory 
requirements typically: Clean Water Act and Endangered Species Act.  Conservation banks in California 
are driven by state environmental laws. 

Wetland mitigation banks are developed in response to demand from the No Net Loss of Wetlands policy 
for the Clean Water Act.   There are currently approximately 20 wetland banks that have been approved 
or in the approval process in Oregon, all but one west of the Cascades.  The Running Y Ranch Wetland 
Mitigation Bank in the Klamath Basin is the one bank established so far east of the Cascades.  The 
minimum viable size has typically been 10 credits, or 10 acres of available mitigation wetlands.  There is 
a Mitigation Bank Review Team (MBRT) comprised of federal, state, and local officials that review, 
approve, and monitor wetlands mitigation banks in Oregon. 

There are four phases to the lives of wetlands mitigation banks.  The first phase is the development of the 
Prospectus when a bank Sponsor contacts the MBRT to notify them of a proposed bank.  The Sponsor 
prepares preliminary materials indicating the demand for a bank within a Service Area, and the MBRT 
visits the proposed site to assess potential credits described in the Prospectus.  If the feedback from the 
presentation of the Prospectus to the MBRT is positive, the Sponsor would prepare the Instrument that 
documents the demand, the credits, and sets up monitoring and maintenance protocols.  With approval of 
the Instrument the bank would enter its operational phase and begin selling credits.  Lastly, after all 
credits are sold, the maintenance phase would commence. 

Initial investigation of demand for potential wetland mitigation credits with ODOT, municipalities, and 
developers in the Deschutes Basin indicates that demand in the next five years appears to be below the 
economic viability threshold of 10 acres.  However, demand can be very fluid, and it may only take one 
project to boost the demand level to viability. 

A water bank is being used in the Klamath Basin by farmers to conserve water for fish and wildlife while 
meeting irrigation needs for food and fiber production.  Deposits in the bank are made from off-stream 
storage, temporary irrigation demand reductions, and use of groundwater wells to limit lake drawdown.  
Approximately 100,000 acre-feet are in reserve in the bank.  Strong potential exists for a similar bank in 
the Deschutes Basin. 

Water resources banks in other areas of the country trade water quality credits for nutrients or 
temperature.  These banks are found primarily in the Tennessee and Ohio Valleys. 

 

Potential Project Partners 
 

There are a variety of non-profits, and watershed councils who in addition to Oregon Department of Fish 
and Wildlife, US Fish and Wildlife Service, Natural Resource Conservation Service that can partner 
together to plan and implement conservation projects as well as, provide technical assistance and support 
to private landowners.  The following is a listing of some of the groups within the Deschutes Basin that 
can offer assistance or support on wetland conservation and restoration projects. 

Deschutes Basin Land Trust 
The Deschutes Basin Land Trust protects special lands in the Deschutes Basin for present and future 
generations by working cooperatively with landowners and communities. The Deschutes Basin Land 
Trust serves landowners within the Deschutes Basin, which includes lands drained by the Metolius River, 
the Deschutes River, and the Crooked River. The area is roughly 11% of the State of Oregon and 
encompasses significant portions of six counties.  For more information contact Deschutes Basin Land 
Trust at 541-330-0017 or www.deschuteslandtrust.org 
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Deschutes Resources Conservancy 
The DRC is a non-profit corporation that brings together State, Federal, Tribal and local government 
representatives with private stakeholders to carry out basin wide ecosystem restoration.  The DRC was 
created to supplement and expand the efforts of existing groups using a market-driven approach to 
ecosystem restoration. Contact The Deschutes Resources Conservancy at 541-382-4077 or 
www.deschutesrc.org. 

Ducks Unlimited 
Ducks Unlimited is a private, nonprofit, international organization dedicated to conserving wetland 
habitat for waterfowl. It works with landowners and agencies to encourage habitat development and 
protection on private and public lands; secures funding for habitat development projects; and conducts 
biological research. For more information contact Ducks Unlimited at 360-885-2011 or www.ducks.org. 

Oregon Water Trust  
Oregon Water Trust is a private, nonprofit group established in 1993 which uses a voluntary, market-
based approach to enhance streamflows by acquiring consumptive water rights from willing water right 
holders and converting them to instream water rights. Oregon Water Trust offers water right holders a 
variety of incentives; compensation, funding for irrigation efficiency improvements and protection of 
water rights from non-use. For more information contact Oregon Water Trust at 503-227-4419 or 
www.owt.org. 

The Nature Conservancy 
The Nature Conservancy works to  preserve the plants, animals and natural communities that represent 
the diversity of life on Earth by protecting the lands and waters they need to survive. They have worked 
on an eco-regional plan for the east cascades which includes the Deschutes Basin. Contact TNC at 503-
230-1221 or oregon@tnc.org 

The Wetlands Conservancy (TWC) 
The Wetlands Conservancy founded in 1981, is a non-profit land trust dedicated to the conservation, 
protection and restoration of the physical and ecological values of wetlands, other aquatic systems and 
related uplands through education, research, acquisition and promotion of private and public stewardship. 
TWC accomplishes its goals through two avenues: Land Acquisition/ Preservation and The Stewardship 
Program. TWC is the only statewide land trust with the specific goal of preserving wetlands. 

Watershed Councils 

There are four active watershed councils within the Deschutes Basin. Watershed councils are locally 
organized, voluntary, non-regulatory groups established to improve the condition of watersheds in their 
local area. Watershed councils offer local residents the opportunity to independently evaluate watershed 
conditions and identify opportunities to restore or enhance the conditions. Through the councils, 
partnerships between residents, local, state and federal agency staff and other groups can be developed. 
Through these partnerships and the resulting integration of local efforts, the state's watersheds can be 
protected and enhanced.  For more information contact each of the four councils at: 

Crooked River WS Council Phone: 541-447-3548x or E-Mail: jason.dedrick@orst.edu 

Mid Deschutes WS Council Phone: 541-923-8018 or E-Mail: marie-horn@or.nacdnet.org 

Trout Creek WS Council Phone: 541-923-4358 ext. 113 or E-Mail: pam-mcadams@or.nacdnet.org 

Upper Deschutes WSC Phone: 541-382-6103 or E-Mail: rhouston@deschuteswatersheds.org 
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Regulations Governing Wetlands 

It is important to be aware of the laws and regulations affecting wetlands. Each requirement has 
exceptions and may have additional previsions. The following is a list of agencies that that are involved in 
permits sometimes required to conduct wetland and stream restoration projects The Division of State 
Lands Wetland Program or local government planning offices and conservation districts are a good place 
to start if you are unsure of what laws and requirements might affect a wetland project.  

US Army Corps of Engineers 
Under Section 404 of The Clean Water Act, The US Army Corps of Engineers and the Untied States 
Environmental Protection Agency (EPA) share the authority over ‘‘discharges of dredged or fill material’’ 
into waters of the United States.’’ Waters of the United States include rivers, streams, estuaries, ponds, 
lakes and wetlands. ‘‘Discharge of dredged or fill material is generally defined as placement or movement 
of any kind of material into or within a wetland or other waters of the United States. Landowners are 
required to obtain a permit for dredge and fill activities in U.S. waters, regardless of the amount of the 
amount of fill used or area affected by the project.  

National Marine Fisheries and US Fish and Wildlife Service 
Wetlands are critical habitat for many species currently named on the federal and state endangered 
species lists. The federal Endangered Species Act prohibits any person from ‘‘taking’’ endangered or 
threatened animal species. An endangered species is any species of plant, fish and wildlife in danger of 
extinction throughout all or a significant portion of its range. 

The US Fish and Wildlife Service administers the federal Endangered Species Act for terrestrial habitats 
and inland waters, and The National Marine Fisheries Service administers it for coastal and marine 
including those of anadromous fish. 

Division of State Lands 
The Division of State Lands Wetlands Program staff implement the wetland program elements contained 
in the 1989 Wetlands Conservation Act, and also help implement the Removal-Fill Law.  

Oregon's Removal-Fill Law (ORS 196.800-990) requires people who plan to remove or fill material in 
waters of the state to obtain a permit from the Division of State Lands.  Placement of water control 
structures and dike structures, channel or bank alteration, or backfilling or restoring ‘‘ditched’’ channels 
may require a Division of State Lands Removal-Fill Permit or General Authorization . 

Department of Environmental Quality 
Section 401 of the federal Clean Water Act requires The Oregon Department of Environmental Quality to 
certify that the proposed activity does not endanger Oregon’s streams and wetlands and to confirm that 
the plan meets water quality laws and standards.  Once this is confirmed the Department of 
Environmental Quality issues a Water Quality Certification.  Applicants may be required to incorporate 
sediment protection, storm water runoff treatment and protection of fish and wildlife into their plans. 

Oregon Water Resources Department 
Under state law, all water is publicly owned. A permit must be obtained to use water or store water in a 
reservoir from any source whether it is underground, or from lakes and streams. A permit from Oregon 
Water Resources Department is required before using ground or surface water. Applications for 
diversions of surface water, or where groundwater is hydrologically connected to surface water from 
areas where sensitive, threatened and endangered species are present, are reviewed by Oregon 
Department of Environmental Quality, Oregon Department of Fish and Wildlife and Oregon Department 
of Agriculture.  These agencies may request alterations to better protect fish and wildlife species and 
water quality. 
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Conclusions and Next Steps 
 

Wetlands are among the most important ecosystems on earth.  Historically, people did not recognize the 
value of wetlands.  Many regarded them as ‘‘wastelands’’, barriers to farming and development, as well as 
breeding grounds for mosquitoes, insects and disease.  The functions wetlands provide for flood control, 
base flow support, water quality protection, and fish and wildlife habitat are becoming more widely 
understood.  

However, Oregon’s development history in agriculture, commerce, residential development and other 
developments has supplanted what has been estimated at more than 8 million acres of former wetlands. 
Statewide, about 1.4 million acres of wetlands remain------2 percent of Oregon’s total land surface.  

Dwindling water resources, conflicts between water allocation for agriculture and fish and wildlife in the 
Klamath Basin and flooding, erosion and loss of land in other wetland and stream systems around the 
state, have heightened awareness of the functions and values of wetlands. Even as our appreciation of 
wetlands has grown, land use pressures result in filling, dredging and draining of wetlands.  In the past, 
wetland conservation and land use development have been seen as adversaries. In reality, both are water 
dependent, and if approached from a larger watershed perspective can co-exist and support one another.  

While wetlands and streams within the Deschutes Basin have been lost and degraded, many of the 
hydrologic connections, topography, and soils still exist. Unlike the Klamath, the Deschutes still has an 
opportunity to conserve and restore its remaining wetlands, which will keep water in the basin for farms 
and fish; filter the stormwater runoff from the landscape; prevent and minimize flooding; replenish 
groundwater; and provide important habitat for a variety of fish and wildlife species.  

The Deschutes Wetlands Inventory Project took the first step in identifying the location and functions 
provided by the existing wetlands within the Basin.  The conceptual conservation and restoration ideas for 
the seven opportunity areas provide the springboard for the next steps: 

• Further investigation (detailed) of hydrology, soils and land ownership 
• Opportunities to partner with irrigation districts, DEQ 1010 planning, Deschutes Basin SubBasin 

planning to conserve wetlands and water resources and meet program goals 
• Conduct a feasibility analysis and develop water resource bank concept 
• Development of on the ground restoration projects and plans 
• Develop a funding and partnership mechanism to implement and maintain the projects. 
• Explore Conservation Opportunities with Red Line Lots around La Pine. 
 
 

 

Photo 28 & Photo 29: (��������������������1�������+����%��������������������#�����������������&�����
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APPENDIX A 
 
EXISTING DATA ANALYSIS - Not included in email version. 
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APPENDIX B 
 
DESCRIPTIONS OF GRANT AND TECHNICAL ASSISTANCE PROGRAMS FOR 
WETLANDS RESTORATION 
 
Access and Habitat Program (AHP) 
Landowners with projects that have potential benefit to wildlife habitat and/or increase public hunting 
access to private land can qualify for Oregon Department of Fish and Wildlife Access and Habitat 
funding. Projects might include but not be limited to; improving vegetation on wild lands, developing 
water in arid regions, reclaiming habitat by vehicular restrictions, or fencing to control movements of 
wildlife or livestock. Projects can be on public or private land. 
 
The Access and Habitat program board pays particular attention to projects which reduce economic loss 
to landowners and those which involve funding commitments from other organizations and agencies as 
well. In-kind contributions of labor, equipment and material are also very positive aspects of potential 
projects. 
 
For more information contact your local Oregon Department of Fish and Wildlife Office. Information can 
also be obtained at: http://www.dfw.state.or.us/ODFWhtml/Wildlife/ahpgm.html 
 
The Conservation Reserve Enhancement Program (CREP) 
The Conservation Reserve Enhancement Program (CREP) is a voluntary program that can provide 
farmers and ranchers financial incentives, over a period of 10 to 15 years, for removing lands from 
agricultural production. This joint federal and state program targets significant environmental effects 
resulting from agriculture. The Oregon CREP was developed to help restore habitat for endangered 
salmon and trout. The organization plans to restore freshwater riparian habitat along as many as 4,000 
miles of stream banks throughout the state.  
 
Program Goals 
• Reducing water temperature to natural ambient conditions. 
• Reducing sediment and nutrient pollution from agricultural lands adjacent to streams by more than 50 

percent. 
• Stabilizing the banks along critical salmon and trout streams. 
• Restoring stream flow and land formations to their natural state. 
 
Oregon CREP provides landowners wishing to improve conservation practices with four possibilities: 
annual rent, maintenance incentives, cost-sharing and an incentive for cumulative impact on the 
environment.  
 
The maximum annual rental payment is $50,000 per person per year and cannot be higher than local rents 
for comparable land. 
Contacts: your local USDA Service Center, Soil and Water Conservation District office or the Oregon 
Governor’s Watershed Enhancement Board. Information can also be obtained from the FSA web site at 
www.fsa.usda.gov/dafp/cepd/crpinfo.html. 
 
Conservation Reserve Program (CRP) 
The Conservation Reserve Program rents property from eligible landowners who agree to take 
environmentally sensitive farmland out of agricultural production. The agency shares the cost of the 
materials, labor and equipment landowners use to establish protective cover on their property. The 
program is designed to protect environmentally sensitive farmland from erosion, improve water quality, 
reduce surplus farm commodities and enhance wildlife habitat.  
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The maximum annual rental payment is $50,000 per person per year and cannot be higher than local rents 
for comparable land. 
 
The program is administered by the United States Department of Agriculture.  For more information 
contact the local Conservation District, Watershed Council, Natural Resource Conservation Service office 
or Farm Service Office . Information can also be obtained from the FSA web site at 
www.fsa.usda.gov/dafp/cepd/crpinfo.html. 
 
Emergency Watershed Protection (EWP) 
Landowners can receive financial and technical assistance to restore watershed areas that have been 
damaged by floods, fire, drought or other natural occurrences. The Emergency Watershed Protection 
Program buys floodplain easements and helps landowners with activities that repair conservation 
practices, remove debris from streams, protect destabilized streambanks, and establish cover on critically 
eroding lands. 
 
The program objective is to protect people from the imminent hazards caused by natural disasters and, 
thus, people are eligible for assistance even when there is not a national emergency declared.  
 
For more information contact your local Soil and Water Conservation District, Watershed Council or 
Farm Service Agency office. Information can also be obtained from the FSA web site at 
www.fsa.usda.gov/pas/disaster/ecp.htm 
 
Environmental Quality Incentives Program (EQIP) 
Commercial farmers and ranchers can solve point and non-point source pollution problems through 
technical, financial and educational assistance from The Environmental Quality Incentives Program.  
Eligible agricultural producers work on five- to ten-year contracts to establish permanent vegetative 
cover, retain sediment, and stabilize water control structures. The program may share the cost of terraces, 
filter strips, tree planting, animal waste management facilities, and permanent wildlife habitat. Also, 
incentive payments may be available for land management practices, such as nutrient management, pest 
management, and grazing land management. 
 
Fifty percent of the funding available for the program is targeted at natural resource concerns relating to 
livestock production. The program is jointly administered by the Natural Resource Conservation Service 
and the Farm Service Agency. 
 
Contact: USDA, Natural Resources Conservation Service. Information can also be obtained from the 
NRCS web site at www.nhq.nrcs.usda.gov/OPA/F960PA/equipfact.html. 
 
Farm Service Agency (FSA) Farm Credit Programs 
Landowners with Farm Service Agency loans may consider three programs in which the US Fish and 
Wildlife Service provides technical assistance in conserving wetlands.  
 
Two of these programs involve disposal of inventory farm property obtained through loan failure. The 
Service reviews these inventory properties and recommends: 
  
(1) perpetual conservation easements to protect and restore wetlands and conserve other important 

natural resources; and  
(2)  Fee title transfer of inventory properties to State or Federal agencies for conservation purposes. 
 
The third area in which the Farm Service Agency provides technical assistance involves property owned 
by its borrowers. The agency evaluates the natural resource values of property secured through FSA loans 
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and recommends conservation contracts in which borrowers voluntarily set aside lands for conservation in 
exchange for partial debt cancellation.  
 
The FSA is the primary manager of inventory easements, and receives approximately 40 percent of the 
fee title transfers. These lands become part of the Refuge System. In addition, the FSA restores wetlands 
and other important habitats on FSA easements and transfer properties. 
 
For more information contact your local Soil and Water Conservation District, Watershed Council or 
Farm Service Agency office. Information can also be obtained from the FSA web site at: 
www.fsa.usda.gov/dafp/cepd/crpinfo.htm. 
 
Jobs in the Woods (JIW) 
The Jobs in The Woods Program is administered through the Oregon Wildlife Office of the US Fish and 
Wildlife Service. The program goal is restoration of watershed functions and processes in key watersheds, 
while providing local employment to communities with dislocated forest industry workers. The program 
funds restoration activities, which correct the causes of degradation in the watershed, rather than the 
symptoms. The objectives are long-term, sustainable solutions rather than short term fixes. 
 
The program prioritizes work on multiple adjoining parcels to maximize the positive impacts of 
watershed restoration 
 
For more information contact The Oregon Wildlife Office, US Fish and Wildlife Service in Portland 503 
231-6179. Information can also be obtained from the US Fish and Wildlife Service web site at: 
www.r.1.fws.gov/jobs/ index.htm. 
 
North American Wetlands Conservation Grant Program (NAWCA) 
Landowners interested in acquisition, restoration, enhancement, management and creation of wetland 
ecosystems and the fish and wildlife that depend on them are eligible for funds through the North 
American Wetlands Conservation Act. The program encourages public-private and state-federal 
partnerships, with a strong interest in wetland habitats for migratory birds. The landowner or other non-
federal partner must provide a minimum of 50% match for both the small grant (up to $50,000) and a 
large grant programs (up to $1,000,000). The application process is complex and there is a high degree of 
national competition.  A significant amount of lead time, pre-planning, and advanced commitment of 
funding by project partners is required. 
 
For more information contact a local US Fish and Wildlife Service Office. Information can also be 
obtained at: www.northamerican.fws.gov/nawcahp.html 
 
Oregon Watershed Enhancement Program (OWEB) 
Landowners are eligible for funds to enhance and manage riparian and associated upland areas to improve 
water quality and quality for all beneficial uses including fish and wildlife.  Program funds help 
implement the Oregon Plan for Salmon and Watersheds. Landowner or other partner must supply a 
minimum of 25% cost share. Landowners must agree to secure all the necessary permits, continue 
maintenance and provide written monitoring and update reports. 
 
For more information contact your local Conservation District, Watershed Council or The Oregon 
Watershed Enhancement Board Office in Salem 503 986-0178. Information can also be obtained at 
http://www.oweb.state.or.us 
 
Partners For Fish And Wildlife (PFW) 
Private landowners who wish to restore, enhance and manage riparian, wetland, instream, and upland 
habitats can receive technical and financial assistance from The Partners for Fish and Wildlife Program. 
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The program emphasizes the reestablishment of native vegetation and ecological communities for the 
benefit of fish and wildlife in concert with the needs and desires of private landowners. Project activities 
must provide benefits to federally threatened and endangered species or species of concern, depleted 
native fisheries, neotropical migrant birds, waterfowl, or The National Wildlife Refuge System. Project 
contributions are typically limited to 50% of project costs. 
 
U.S. Fish and Wildlife Service staff may advise private landowners on the design and location of 
potential restoration projects or design and fund the projects themselves under a voluntary cooperative 
agreement with the landowner. Under the cooperative agreements, the landowner maintains the 
restoration project for a minimum of 10 years. 
 
For more information contact The Oregon Wildlife Office, US Fish and Wildlife Service  (503) 231-6179. 
Information can also be obtained from the US Fish and Wildlife Service web site at 
http://www.r1.fws.gov/oregon/hcr/pffw.htm. 
 
Wetlands Reserve Program (WRP) 
Landowners with wetlands in agricultural production can receive payments for restoring and protecting 
their wetlands through The Wetland Reserve Program. The program shares the cost of habitat restoration 
with landowners.  It also pays landowners as much as the agricultural value of land for granting a 
conservation easement and maintaining wetland values. Easements and restoration cost-share agreements 
establish wetland protection and restoration as the primary land use for the duration of the easement or 
agreement.  In all instances, landowners continue to control access to their land. 
 
The program is offered to high priority sites, which have the potential to contribute to desired ecosystem 
functions.  These include: 
• Agricultural land with restorable wetlands 
• Former or degraded wetlands occurring in pasture, range, or forest production lands 
• Riparian areas that connected with protected wetlands, along streams or other waterways or 
• Wetlands previously restored by an individual or under another federal or state program that are not 

protected by long-term easement 
 
For more information contact your local Natural Resource Conservation Service office. Information can 
also be obtained from the NRCS web site at: 
www.fb-net.org/wrp.html 
 
Wildlife Habitat Incentives Program (WHIP) 
Landowners interested in enhancing wildlife habitat can receive assistance through the Wildlife Habitat 
Incentives Program . The program provides financial incentives to develop habitat for fish and wildlife on 
private lands. Participants who agree to implement a wildlife habitat development plan receive cost-share 
assistance from the US Department of Agriculture (USDA) to begin the project. USDA and program 
participants share the costs. This agreement generally lasts a minimum of 10 years from the date that the 
contract is signed. 
For more information contact your local Natural Resource Conservation Service or Soil and Water 
Conservation District. Information can also be obtained from the NRCS web site at 
www.nrcs.usda.gov/OPA/F960PA/whipfact.html 
 

 




