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Executive Summary 

 
The Platte Invasives Endeavor (PIE) Plan is formulated by a set of guiding principles that focus 

on ecological, social-cultural, economic, education and research considerations. These guiding 

principles recognize that successful riparian restoration must include: 1) all restoration 

components ï planning and design, control, revegetation, biomass reduction, monitoring and 

long-term maintenance; 2) respect for private property rights, state water rights, existing 

infrastructure, and endangered species; 3) education to gain public support and funding; 4) 

research to identify the most effective and efficient techniques for restoration through the 

practice of ñadaptive managementò; and 5) partnerships to optimize and leverage existing and 

future funding.  

 

Introduction  

 
Platte Invasives Endeavor (PIE) ï An Executive Order from the Governor created the 

Colorado Watershed Assembly. From this assembly the South Platte Round Table formed with 

representatives from all of the Counties involved in the South Platte Watershed. A sub-

committee broke off from the round table to address phreatophytes on the South Platte. The 

phreatophyte focus was on Russian olive (Elaeagnus angustifolia) and salt cedar or tamarisk 

(Tamarix spp.). In conjunction with the South Platte Round Table Phreatophyte Sub-Committee 

the Weed Division Supervisors from the Counties of Denver, Adams, Boulder, Larimer, Logan, 

Morgan, Sedgwick, Washington and Weld County joined efforts in addressing the requirements 

of controlling the aforementioned species in the spring of 2008. These combined efforts have 

involved state and federal agencies, local communities, private landowners, and industry. 

 

The PIE Plan will evaluate the South Platte River and its tributaries based on the hydrologic units 

code (HUC) developed and adopted by USGS and EPA. This will allow us to effectively define 

each piece of the river. Using the HUC codes will also allow the PIE plan to better tie in with 

other watershed management efforts currently underway. The PIE plan also coordinates with the 

overall focuses and goals of the Missouri River Watershed Management Coalition.  

 

PIE Vision Statement ï The overall vision of Platte Invasives Endeavor is to assist with the 

restoration and maintenance of a riparian community along the South Platte River by controlling 

the non-native woody species of tamarisk and Russian olive. This effort will serve to protect our 

water resources, protect riparian communities and the wildlife that depend on them. It will also 

protect our watershed and communities from flooding and enhance agricultural production.  

 

This planning effort, including a comprehensive tamarisk and Russian olive inventory / mapping 

component, will be finalized by the end of 2008. This information will guide restoration work for 

approximately 15,000 acres of infested lands of the approximate 19,000 square miles 

encompassed in the watershed of Denver, Adams, Boulder, Larimer, Logan, Morgan, Sedgwick, 

Washington and Weld Counties. There is nearly 400 miles of the river system encompassed 

within the 9 Counties.  
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PIE Strategic Plan Goals 
 

PIEôs Goals are described below with details on specific tasks that will help to achieve these 

goals.  

 

Goal 1: Ensure all management activities reflect the knowledge of experts by providing access to 

research and expert advice to practitioners, and will add to this body of knowledge by capturing 

and demonstrating the effects of restoration activities. 

 

Goal 2: Develop a watershed scale strategic plan; i.e., Platte Invasives  Endeavor ï A 

Consolidated Non-Native Woody Invasive Species Management Plan for Coloradoôs South 

Platte Watershed. 

 

Goal 3: Fully fund the PIE project to control Russian olive and tamarisk infestations while re-

establishing and maintaining sustainable native plants and habitat. 

 

Goal 4: Through education and outreach 1) heighten awareness of Russian olive and tamarisk 

issues to all landowners, and 2) ensure effective, accurate and precise communication about the 

project. 

 

Goal 5: Plan and implement projects that utilize the watershed plan in effective, on-the-ground 

restoration. 

 

Long Term Objectives of PIE include: 

 

1. Provide a mechanism for communication and coordination among diverse parties and 

land managers throughout the watershed to enact the ideas set forth in the vision 

statement. 

2. Maintain information in one collaborative website that all South Platte Watershed Weed 

Management Area members will  have access to. Items for inclusion are: smaller 

partnerships, funding opportunities, intellectual and private industry resources, infestation 

levels, volunteer efforts, on-the-ground project areas, and control, restoration, monitoring 

and maintenance actions.  

3. Support basin-wide coordination through strong ñgrass-rootsò leadership and initiative to 

successfully realize our vision. 

 

The PIE plan will function as the backbone of future riparian restoration work within the South 

Platte watershed. The plan is a collaborative document to assist in the development and 

implementation of future, objective driven, restoration designs for each area within the watershed 

impacted by Russian olive and tamarisk. While not the only non-native invasive species present 

or the only problems impacting riparian areas, Russian olive and tamarisk serve as the ñposter 

childrenò for gaining public support. 
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Section 1 ï Background  
 

PIE and How it Fits with Other Planning Efforts  
 

Effective watershed management and invasive species control efforts rely on a coordinated 

approach that transcends political boundaries.  However, to get oneôs ñarms around the problemò 

planning efforts are organized within the confines of political jurisdictions or at least reasonable 

land masses.  The PIE planning area was developed geographically to focus on the South Platte 

River main stem from the Denver area to the CO/NEB state line.   

 

Additionally, efforts downstream from the state line to the Missouri River are being developed 

by Nebraska.  Other important watershed efforts are underway on the North Platte River as well.  

All of these plans rely in some respect on the success of adjacent planning activities.   

 

 
Map 1: South Platte River Watershed in Colorado and the North Platte River Watershed in 

Wyoming and Nebraska. Source: http://en.wikipedia.org/wiki/Platte_River 

 

Individual Counties along the Front Range in Colorado have been working on addressing both 

tamarisk and Russian olive. The PIE plan helps to pull everyoneôs individual work into one piece 

that encourages joint efforts where possible to control these species. Additional species can be 

added as they become issues in the future. The PIE plan has opened doors of communications 

and helped form new partnerships. New partners are being added to the following list on a 

regular basis.  

 

Partners of the South Platte River Watershed Weed Management Area 
 

ü Private Landowners 

o DT Ranch, Inc. 

o Dean Forest 

o Triple C-B Shamrock 

o Bob Warner 
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o John Yocam 

ü Conservation Districts 

o Big Thompson CD 

o Boulder Valley CD 

o Cope CD 

o Deer Trail CD 

o East Adams CD 

o Longmont CD 

o Morgan CD 

o Platte Valley CD 

o Washington CD 

o West Adams CD 

o West Greeley CD 

ü Colorado Counties 

o Adams County/Parks Department 

o Boulder County Parks and Open Space Department 

o Larimer County Extension 

o Larimer County Department of Natural Resources/Larimer County Weed District 

o Logan County Government 

o Sedgwick County Commissioners (3) 

o Sedgwick County Weed & Pest 

o Weld County Government 

ü Colorado Cities and Towns 

o City of Lafayette 

o Louisville Parks and Recreation Department 

o Town of Mead 

ü State Agencies 

o Colorado Division of Wildlife 

o Natural Resources Conservation Service ï Byers Office 

ü Federal Agencies 

o United States Department of the Interior ï Bureau of Reclamation 

ü Water Related 

o Lower South Platte Water Conservancy District 

o Northern Colorado Water Conservancy District 

o St. Vrain and Left Hand Water Conservancy District 

 

Guiding Principles 

 
Guiding principles provide the common ground, ñthe foundation,ò which can direct ecological 

restoration efforts into the future. These guiding principles reflect a broad agreement between 

PIE partner organizations, agencies, communities, and individuals that are cooperating to 

develop this riparian management plan. These principles will be adjusted and changed as needed.  

This community driven effort recognizes that tamarisk and associated non-native invasive 

plants cause economic and environmental harm, negatively affect public health and welfare, 

and require active long-term management programs with sustainable funding.  Thus, the PIE 

partners subscribe to the following guiding principles: 
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Ecological ï Promoting ecological integrity, natural processes, and long term-resiliency is 

important for success. 

 

a) Restoration will take into account the overall condition and function of the system, 

including presence of native species plants and wildlife, species diversity, hydrologic 

regime, water quality, and wildlife habitat. 

 

b) Where, and if, appropriate non-native invasive vegetation will be replaced with native 

plant species that can be self-sustaining. Where conditions have changed to the point that 

the riparian area has become a forest environment, with native woody species having 

become a significant component of the vegetation being naturally sustained in the 

riparian areas, then restoration endeavors will allow these communities to exist with no 

additional efforts to support the existence of these native woody species. 

 

c) Best management practices utilizing Integrated Pest Management techniques will be used 

and, as research and experience dictates, updated through adaptive management.   

 

d) Changes to hydrologic conditions can support native plant restoration efforts and will be 

considered, where possible, within the constraints of state and federal water law. 

 

e) Efforts will be made to understand the historical, present, and future role of fire in 

riparian areas. 

 

f) The removal of tamarisk and Russian olive over-story may promote the growth of other 

invasive plants.  Management strategies will be developed to avoid additional noxious 

plant infestations. It is understood that an over-story of native forest vegetation provides a 

shaded under-story which assists in controlling the invasion of tamarisk. 

 

g) Restoration and maintenance efforts will be monitored and evaluated on an ongoing basis 

to ensure effectiveness. 

 

h) In some circumstances the protection of threatened and endangered species can be 

enhanced through well-planned efforts to establish native riparian communities and 

restore natural processes.  In areas of concern, threatened and endangered species surveys 

will be encouraged.  

 

i) If no action is taken, tamarisk and associated non-native invasive plants will continue to 

spread and increase the environmental damage throughout the South Platte River 

watershed. 

 

Social-Cultural ï The values of the South Platte River watershedôs diverse human communities 

will be supported and sustained by ecological restoration. 

 

a) A comprehensive strategic approach throughout the watershed is important for success. 

However, the South Platte River and itôs tributaries are a mix of publicly managed lands, 
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industry owned lands, and private property.  Federal land management policy will be 

adhered to and private property rights, local customs, and local uses will be respected. 

 

b) The South Platte River has been altered by human actions to improve its capability to 

store and supply water (e.g., dams, irrigation systems) for beneficial use. Tamarisk and 

Russian olive control and restoration can be performed without impeding these systems 

or uses.  Effective control should result in greater stream flows for both human and 

environmental uses.  

 

Economic ï Economic productivity is dependent on healthy ecosystems and will be leveraged to 

full potential in support of long-term ecological health. 

 

a) Existing frameworks of funding, technical assistance, and expertise will be identified, 

used, and publicized to optimize resources and maximize local effectiveness.   

 

b) Partnerships will be developed to leverage existing and future funding. 

 

c) Irrigation systems and reservoirs along the South Platte River are a vital component to the 

livelihood of farmers and ranchers in the watershed. With improved water flows the 

potential is greatly increased that this way of life will continue to survive. 

 

d) Tourism, rafting, hunting, and fishing are vital economic components of the Front Range 

in Colorado.  Visitors come from all over the state and the country to experience these 

recreational activities. Enhancing the visitorôs experience and promoting a safe 

recreational experience is important. 

 

e) Private sector involvement in restoration efforts can lead to employment and economic 

benefits to the local communities along the Front Range in Colorado. 

 

Education ï Public education and outreach efforts will increase the understanding of the impacts 

from non-native invasive plants, safe methods for control, benefits of restoration, and the need 

for appropriate levels of funding to effectively control the problem.  

 

a) Educational materials will be developed on all aspects of the restoration process.  This is 

especially important and critical for the recent release of biological control agents. 

 

b) Community outreach and volunteer efforts will be used to aid the public and land owners 

in gaining first-hand knowledge of the problem and establishing ownership of the 

solution.  

 

c) Appropriate outreach will also be used to communicate successes and failures to other 

regions and the scientific community. 

 

Research ï Research can provide mechanisms to improve the effectiveness and efficiency of 

restoration actions. 
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a) Universities and federal and state agencies will be encouraged to use riparian restoration 

efforts along the South Platte River as ñliving laboratoriesò to monitor changes and 

provide scientific support to enhance success. 

 

b) To improve management decisions, data from inventories, monitoring, and control 

actions will be comparable (standardized and consistent) and shared at all levels. 

 

c) Performance measures for all phases of the restoration effort will include quantifiable 

units (e.g., acres treated and restored, fuel reduction) leading to the long-term recovery of 

healthy, productive ecosystems.  

 

Relevant Legislation and Government Actions 
 

Colorado Governor Actions ï In 2003 Governor Bill Owens issued Executive Order D-002-03 

directing state agencies to coordinate efforts for the eradication of tamarisk on public lands (see 

Appendix A).  As a result of the action, the Colorado Department of Natural Resources, in 

cooperation with the Department of Agriculture, completed the 10-Year Strategic Plan on the 

Comprehensive Removal of Tamarisk and the Coordinated Restoration of Coloradoôs Native 

Riparian Ecosystems, January 2004 (see ñState Plansò at www.tamariskcoalition.org ). 

 

Colorado Cost-sharing Grant Program ï The Colorado Water Conservation Board (CWCB) 

included a provision in its 2008 ñProjects Billò to allocate $1,000,000 from the severance tax 

trust fund operational account to the Boardôs Construction Fund to be used in implementing a 

Cost-sharing Grant Program for Tamarisk Control.  CWCBôs intent for these funds is:   

 

1. Tamarisk and Russian olive control, revegetation, and monitoring to ensure successful 

restoration of riparian lands. 

2. Local match of a minimum of one half of the costs of restoration as non-state cost-sharing, 

which may consist of a combination of in-kind and cash match. 

3. Grants available to communities, conservation districts, non-profits, and other eligible 

entities through a competitive process with input from the Colorado Department of 

Agriculture.  

4. A portion of the appropriated funds, not to exceed 10 percent, will be used for grant program 

administration, scientific research, and monitoring to better target projects and to assess their 

effectiveness.  The supervisory financial management role shall remain with the CWCB. 

5. Use the Cost-sharing Grant Program as seed funds to take full advantage of other grant 

programs from Federal sources such as EPA, Corps of Engineers, and USDA; and from 

private foundations. 

 

It is CWCBôs intent that upon demonstration of the grant programôs success, the CWCB will 

request additional funding in future fiscal years.  

    

Federal Legislation ï After 4 years of diligent work by the House and Senate, the Salt Cedar 

and Russian Olive Control Demonstration Act was signed into law by the President on October 

11, 2006.  It is referenced as Public Law 109-320 (see Appendix B).  Coloradoôs congressional 

delegation was instrumental in its passage. Senators Wayne Allard and Ken Salazar, 

http://www.tamariskcoalition.org/
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Congressmen John Salazar and Mark Udall, and former Congressman Scott McInnis were all 

involved as co-sponsors to make this law a reality.  The principal components of the Act include:    

 

V Authorization to fund $80 million for large-scale demonstrations and associated research 

over a five year period; 

V Assessment of the tamarisk and Russian olive problem during the first year; 

V Assessment of bio-mass reduction and utilization; 

V Demonstration projects for control and revegetation that serve as research platforms to 

assess restoration effectiveness, water savings, wildfire potential, wildlife habitat, 

biomass removal, and economics of restoration; 

V Project funding will be 75% federal and 25% local (cash and/or in-kind) with up to 

$7,000,000 per project for the federal share. Demonstration projects on federal lands and 

research will be funded at 100%; 

V Development of  long-term management and funding strategies; and 

V Department of Interior will be the lead and will work with the USDA through a 

Memorandum of Understanding to administer the Act. 

 

Congressional delegations from Colorado and many western states are working to include 

appropriations to fully fund the Act in 2008.  Several organizations and states are currently 

working with Interior and Congress on this measure. 

 

Environmental Setting 

South Platte River:  The project area for the South Platte River watershed extends east and 

north from the headwater to Denver to the Colorado/Nebraska state line. Terrain along this 

corridor progresses from the mountains areas to the braided channels and broad floodplain of the 

Front Range onto the farm ground of the Eastern plains in Colorado. Vegetation surrounding this 

stretch of the South Platte River ranges from alpine evergreen communities to bunch 

grasses/sage/greasewood/rabbit brush communities all adjacent to the riparian zone dominated 

by cottonwood and willow.  

Tamarisk infestations occur primarily along the Front Range and east toward Nebraska.  The 

majority of tamarisk infestations can be found within the riparian corridor stretching to the extent 

of the 100 year floodplain. Upland tamarisk infestations outside of the floodplain also occur in 

fallow fields and around cattle tanks but are typically not as common or dense.  

The annual precipitation is considered irregular seasonal the mountain areas receive on average 

30 inches of precipitation, while the plains region receives less than 15 inches. This precipitation 

usually occurs from April through September in the form of thunderstorms. The average 

temperature ranges from -30 degrees to 100 degrees Fahrenheit. 

Water quality is affected by hydrologic conditions such as the quantity of water in streams and 

aquifers and the source of that water. In the South Platte River Basin, the primary sources of 

water are snowmelt from the mountains and rainfall on the plains.  
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The population density in the South Platte River Basin ranges from sparsely populated mountain 

areas and rural agricultural areas downstream from Denver. The densely populated Denver 

metropolitan area and Front Range urban corridor make up the central part of the basin. 

According to the U.S. Geological Survey Circular 1167 ñLand use provides many of the 

chemical and sediment inputs that affect water quality. Forest and rangeland are sources of 

nutrients, suspended sediment, dissolved solids, and metals. However, urban and agricultural 

land uses are larger sources of these same constituents, as well as other chemicals such as 

pesticides and volatile organic compounds. In the South Platte River Basin, stream-water quality 

generally is dependent more on adjacent land use than on upstream land use because upstream 

water often is removed from the river by diversions. In terms of area, rangeland is the largest 

land use (41 percent), but has a relatively small effect on water quality because of the lack of 

water and minimal water use. Irrigated agriculture comprises only 8 percent of the basin but 

accounts for 71 percent of the water use. Urban lands comprise only 3 percent of the basin but 

account for 12 percent of the water use (or 27 percent if power generation is considered an urban 

water use). Physical, chemical, and biological measures indicate that urban, 

mixed(urban/agriculture), and agricultural land-use areas generally have poorer water quality not 

only within the South Platte River Basin but also compared to all sites sampled for the NAWQA 

program. In contrast, sites in forested mountain and rangeland areas have good water quality 

both within the basin and in comparison to all study units.ò 

ñPhysical characteristics of stream channels (natural compared to modified) and stream banks 

(vegetation cover, bank erosion) strongly affect water quality and the ability of streams to 

support biological communities. In the South Platte River Basin, the physical condition of most 

stream habitat assessed was lower (better) than the national median; the exceptions occurred at 

sites located in agricultural and urban areas, which also had degraded fish communities.ò 

Special Status Wildlife Habitat 

 

Invasive woody species such as tamarisk and Russian olive are along rivers, intermittent creek 

flows and other drainages which may contain important wildlife species and habitats.  Clearing 

of non-native vegetation could ultimately improve habitat for several species of concern. The 

South Platte Watershed project will work closely with the local Division of Wildlife Offices to 

determine how the following wildlife species will be handled if they are identified in a tamarisk 

or Russian olive removal site.  

 

The South Platte Watershed contained in the nine counties involved in this project has a number 

of federally endangered (FE), federally threatened (FT), state endangered (SE), state threatened 

(ST) and state special concern (SC) species that we are concerned with protecting and providing 

the best habitat possible.  

 

The amphibious species include the Northern Cricket Frog (SC), and Northern Leopard Frog 

(SC).  
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The bird species include the Least Tern (FE, SE) Plains Sharp-Tailed Grouse (SE), Piping Plover 

(FT, ST), Bald Eagle (ST), Burrowing Owl (ST), Greater Sandhill Crane (SC), Ferruginous 

Hawk (SC), Mountain Plover (SC), and Long-Billed Curlew (SC).  

 

The fish species include the Plains Minnow (SE), Suckermouth Minnow (SE), Northern 

Redbelly Dace (SE), Southern Redbelly Dace (SE), Brassy Minnow (ST), Common Shiner (ST), 

Plains Orangethroat Darter (SC), and Iowa Darter (SC). 

 

The mammal species include the Prebleôs Meadow Jumping Mouse (FT, ST), River Otter (ST), 

Townsendôs Big-Eared Bat (SC), Black-tailed Prairie Dog (SC), Northern Pocket Gopher (SC) 

and Swift Fox (SC). 

 

The reptiles include the Triploid Checkered Whiptail (SC), Yellow Mud Turtle (SC), and the 

Common Garter Snake (SC). 

 

The habitat for the Burrowing Owl, Black-tailed Prairie Dog, Mountain plover, Sharp tailed 

Grouse and the Swift Fox is typically void of tree establishment. Therefore, any tamarisk or 

Russian olive removal should not impact these species. 

 

The Colorado Natural Heritage map shows the potential conservation areas based on biodiversity 

significance. The nine counties within the South Platte Watershed contain a mixture of all five 

rankings. The two rankings containing the most acres are deemed high biodiversity significance 

(B3) followed by very high biodiversity significance (B2). 

 
Map 2: Colorado Natural Heritage map showing conservation areas 
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Tamarisk and Russian Olive Species  
                          

The South Platte River and its riparian corridor are renowned for their ecological, recreational, 

aesthetic, cultural, and vital economical value for water supply, livestock production, and 

agriculture. Riparian lands are an integral and fragile aspect of the ecosystem due to their role in 

maintaining water quality and quantity, providing ground water recharge, controlling erosion, 

and dissipating stream energy during flood events. Unfortunately, many of these water systems 

and associated riparian lands have been severely degraded over the past 150 years by 

anthropogenic activities (damming, road building, irrigation, etc.) and invasive plant species, 

resulting in reduced water quality, modified river regimes and altered ecological systems and 

habitats.  

 

Tamarisk (Tamarix spp.) and Russian olive (Elaeagnus Angustifolia) are invasive species of 

particular interest due to their high profile status and negative environmental impacts.  

 

Tamarisk Ecology and Impacts ï Tamarisk is a deciduous shrub or small tree that was 

introduced to the western U.S. in the early nineteenth century for use as an ornamental, in 

windbreaks, and for erosion control.  Originating in central Asia and the Mediterranean, tamarisk 

is a facultative phreatophyte with an extensive root system well suited to the hot, arid climates 

and alkaline soils common in the western U.S.  These adaptations have allowed it to effectively 

exploit many of the degraded conditions in southwestern river systems today (e.g., interrupted 

flow regimes, reduced flooding, increased fire).  By the mid-twentieth century, tamarisk stands 

dominated many low-elevation (under 6,500 feet) river, lake, and stream banks from Mexico to 

Canada and into the plains states.  Tamarisk cover estimates range from 1 to 1.5 million acres of 

land in the western U.S. and may be as high as 2 million acres (Zimmerman 1997).   

 

The exact date of introduction is unknown; however, it is generally understood that tamarisk 

became a problem in western riparian zones in the mid 1900ôs (Robinson 1965, Howe and Knopf 

1991).  Genetic analysis suggests that tamarisk species invading the U.S. include Tamarix 

chinensis, T. ramosissima, T. parviflora, T. gallica, and T. aphylla (Gaskin 2002, Gaskin and 

Schaal 2002).  A hybrid of the first two species appears to be the most successful intruder.  There 

are several ornamental varieties of tamarisk still marketed in the western United States.  While 

these species are non-invasive they do contribute genetic diversity to invasive populations.   

 

Tamarisk reproduces primarily through wind and water-borne seeds, but a stand may also spread 

through vegetative reproduction from broken or buried stems.  Seeds are viable for 

approximately six weeks (Carpenter 1998) and require a wet, open habitat to germinate.  In the 

presence of established native vegetation or sprouts, tamarisk seedlings are not strongly 

competitive (Sher, Marshall and Gilbert, 2000; Sher, Marshall and Taylor, 2002; Sher and 

Marshall, 2003).  Therefore, if native plant communities are intact or conditions favor native 

plant establishment or growth, tamarisk invasion by seed is not likely to occur.  However, the 

following several conditions coinciding with the removal of the native canopy due to natural or 

anthropogenic causes will allow new infestations to occur: 1) Late flooding - Tamarisk seed 

production generally has a longer season than native vegetation, and therefore is able to take 

advantage of overbank flooding at times of the year when native vegetation is not dispersing 

seed.  2) Suppression of native vegetation - herbivore (e.g., cows will eat native saplings), 
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drought, fire, lack of seed, or other disruptive processes can prevent native plants from 

establishing, and thus allow tamarisk to invade.  Once tamarisk seedlings are established (as 

great as 1,000 indivduals/m
2
 initially), thick stands are very competitive, excluding natives 

(Busch and Smith 1995, Taylor et al. 1999).  Any disruption of the riparian ecosystem appears to 

make invasion more likely, especially alterations of hydrology (Lonsdale 1993, Décamps Planty-

Tabacchi and Tabacchi 1995, Busch & Smith 1995, Springuel et al. 1997, Shafroth et al. 1998).  

However, there are also numerous documented cases of tamarisk stands where no known 

disruptions have occurred.  

 

Once a tamarisk stand is mature, it will remain the dominant feature of an ecosystem unless 

removed by human means.  Tamarisk has a higher tolerance of fire, drought, and salinity than 

native species (Horton et al. 1960, Busch et al. 1992, Busch and Smith 1993 & 1995, Shafroth et 

al. 1995, Cleverly et al. 1997, Smith et al. 1998, Shafroth et al. 1998).  Tamarisk can increase 

fire frequency and intensity, drought (Graf 1978), and salinity (Taylor et al. 1999) of a site.  

Therefore, a strong initial infestation of tamarisk wil l lead to more tamarisk invading.   

 

In addition to affecting abiotic processes, tamarisk dominance dramatically changes vegetation 

structure (Busch & Smith 1995) and animal species diversity (Ellis 1995).  High invertebrate and 

bird diversity has been recorded in some tamarisk-dominated areas and tamarisk is valued highly 

by the bee industry for its abundant flower production.  Although some forms of tamarisk 

(primarily younger, highly branching stands) are favored by cup nesting bird species such as the 

endangered southwestern willow flycatcher, many endemic species are completely excluded by 

it, including raptors such as eagles (Ellis 1995).  Because of its potential usefulness to some 

species, stands of tamarisk mixed with native vegetation were found to have high ecological 

value in Arizona study sites (Stromberg 1998).  In contrast, mature monocultures of tamarisk 

have a much lower ecosystem value.   

 

In general, the following is an assessment of tamarisk and its impacts on riparian systems 

throughout the West (Carpenter 1998, McDaniel et al. 2004).   

 

ü Tamarisk populations develop in dense thickets, with as many as 3,000 plants per acre that 

can prevent the establishment of native vegetation (e.g., cottonwoods (Populus spp), willows 

(Salix spp), sage, grasses, and forbs).   

 

ü As a phreatophyte, tamarisk invades riparian areas, potentially leading to extensive 

degradation of habitat and loss of biodiversity in the stream corridor.   

 

ü Due to the depths of their extensive root systems tamarisk draw excess salts from the 

groundwater.  These are excreted through leaf glands and deposited on the ground with the 

leaf litter.  This increases surface soil salinity to levels that can prevent the germination of 

many native plants.  

 

ü Tamarisk seeds and leaves lack nutrients and are of little value to most wildlife and livestock.   

 

ü Leaf litter from tamarisk increases the frequency and intensity of wildfires which kill native 

cottonwood and willows but stimulate tamarisk growth.   
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ü Dense tamarisk stands on stream banks accumulate sediment in their thick root systems 

gradually narrowing stream channels and increasing flooding.  These changes in stream 

morphology can impact critical habitat for endangered fish.   

 

ü Dense stands affect livestock by reducing forage and preventing access to surface water.   

 

ü Aesthetic values of the stream corridor are degraded, and access to streams for recreation 

(e.g., boating, fishing, hunting, bird watching) is lost.  

 

ü Tamarisk has a reputation for using significantly more water than the native vegetation that it 

displaces.  This non-beneficial user of the Westôs limited water resources has been reported 

to dry up springs, wetlands, and riparian areas by lowering water tables (Carpenter 1998, 

DeLoach 1997, Weeks et al. 1987). 

 

What are the Local Impacts? ï The most critical impacts for the PIE plan are aesthetics, 

wildlife habitat loss, fire, and water usage.  Wildlife habitat loss is important from the ecological 

standpoint, while fire is a safety concern to communities.  Water loss, however is considered the 

most critical issue.  The following section provides a brief explanation of how this water loss 

occurs. 

 

How much Water is Lost? ï Limited evidence indicates that water usage per leaf area of 

tamarisk and the native cottonwood/willow riparian communities is very similar.  However, 

because tamarisk grows in extremely dense thickets, the leaf area per acre may actually be much 

greater than native stands; thus, water consumption could be greater on a per acre basis (Kolb 

2001).  Another aspect of tamarisk water consumption is its deep root system.  Tamarisk roots 

can extend down to 100 feet, much farther than healthy cottonwoods and willows stands which 

reach a depth of only a few meters (Baum 1978, USDI-BOR 1995).  This allows tamarisk to 

grow further back from the river, occupy a larger area, and use more water across the floodplain 

than native phreatophytes.  This is significant because the upper floodplain terraces adjacent to 

the riparian corridor typically occupy an area several times larger than the riparian zone itself.  In 

these areas, mesic and xeric plants (such as bunch grasses, sagebrush, rabbit brush, four-wing 

salt bush, and skunk bush) can be replaced by tamarisk resulting in overall water consumption 

several times the ecosystemôs natural rate (DeLoach et al. 2002). 

 

Water consumption estimates vary a great deal depending on location, maturity, density of 

infestation, water quality, and groundwater depth.  In 27 research plots, tamarisk had an average 

annual water usage of 4.2 acre-feet/acre (95% confidence interval = 3.85 to 4.86) (NISC 2006).  

This agrees strongly with the most sophisticated evapotranspiration studies using eddy-covalence 

measurements performed for the Bureau of Reclamation (King and Bawazir 2000) of 4.35 feet 

per year.  Water use by Russian olive was found to be approximately the same.   In many 

situations this water consumption is equivalent to that of cottonwood/willow vegetation at a 

similar density.  For dry-land vegetation such as grasses/sage/rabbit brush communities, which 

are shallow-rooted and get their water primarily from precipitation, the difference in water use is 

a function of the precipitation received for the area.  In the CHIP study areaôs riparian lands that 

tamarisk occupies annual precipitation ranges from a low of 8 inches in Grand Junction to 
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approximately 15 inches per year at the higher elevations where tamarisk exists (6,500 feet) 

(NOAA).  For areas that could support native phreatophytes, it is estimated that only 

approximately 25% would actually be occupied by these species based on a number of factors.  

Water loss calculations are based on these findings.  Future water losses assume complete 

infilling of tamarisk with no expansion of range.   

 

Figure 3 represents the differences in vegetative cover with and without tamarisk and illustrates 

tamarisk occupation of an area much greater than the riparian zone which typically would 

support phreatophytes.  Significant water losses may occur as tamarisk occupy upland areas 

within the floodplain that would normally support only upland mesic and xeric vegetation such 

as grasses, sage, rabbit brush, etc. 

 

 
Figure 1: Tamarisk Induced Changes in Channel Structure and Associated Habitats 

 

 

Russian Olive Ecology and Impacts ï Russian olive (Elaeagnus angustifolia) was introduced 

to the United States in the late nineteenth century as an ornamental shrub or small tree and has 

since spread from cultivation (Ebinger and Lehnen 1981, Sternberg 1996).  Originating in 

southern Europe and central and eastern Asia (Hansen 1901, Shishkin 1949, Little 1961), 

Russian olives are long-lived and resilient plants.  They are adapted to survive in a variety of soil 

types and moisture conditions, grow between sea level and 8,000 feet, can grow up to 6 feet in 

one year (Tu 2003), are shade tolerant (Shafroth et al. 1995), and can germinate over a longer 

time interval than native species (Howe & Knopf 1991).   

 


