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Preface to the 2nd Edition 
 
This plan was originally written in 2010 as a five-year woody invasive control plan. As work progressed, it 
became clear that the goals of this plan were not going to be met in five years.  The Woody Invasive Control 
and Restoration Committee has learned many lessons over the past five years, which has led to a need to 
revise and update this plan to reflect actual on-the-ground practices.  In attempting to avoid confusion and 
keeping this plan streamlined, we have omitted much of the out-of-date information and replaced it with 
current information and practices.  The 1st edition of the plan will still be available in .pdf format on our 
website (www.escalantewatershed.org) or by emailing any of the committee members.  
 
 
I.  INTRODUCTION 
 
Background and Need for Plan 
 
The Escalante River Watershed Partnership (ERWP) was created in June 2009, and is composed of federal and 
state agencies, local government representatives, non-profit organizations, businesses, and local landowners.  
A map of the Escalante River watershed appears in Figure I-1 and shows locations of lands administered by the 

major land management 
agencies and private 
ownership. 
 
Figure I-1.  Map of the 
Escalante River 
Watershed, showing 
locations of lands 
administered by the 
major land management 
agencies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.escalantewatershed.org/
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The Mission statement of the Escalante River Watershed Partnership is to: 
 

Restore and maintain the natural ecological conditions of the Escalante River and its watershed 
and involve local communities in promoting and implementing sustainable land and water use 
practices. 

 
The Escalante River, a tributary of the Colorado River, was the last river of its size to be discovered in the 48 
contiguous United States.  It is formed by the merging of Upper Valley and Birch Creeks near the town of 
Escalante in Garfield County, UT.  The river flows southeast for approximately 90 miles, gathering the waters 
of other tributaries along the way, before joining Lake Powell in Kane County, UT.  The watershed boundaries 
correspond with readily defined regional topographic features.  The highlands of Boulder Mountain, Aquarius 
Plateau (highest elevation of 11,000 feet) and Table Cliff Plateau create the north and northwest margins.  The 
southwestern margin is formed by the eastern escarpment of the Kaiparowits Plateau, known as Fiftymile 
Mountain.  Between the Table Cliff and Kaiparowits Plateaus, the boundary follows ridgelines at the heads of 
Upper Valley Creek and Alvey Wash.  To the east, the Waterpocket Fold forms a major topographic feature, 
extending north to Boulder Mountain and south to Lake Powell.  The terminus of the Escalante River is Lake 
Powell, which reaches an elevation of 3,700 feet at full pool.  Of the 1.3 million acres within the Escalante 
Watershed, 29,000 acres are privately owned.  The Escalante River watershed includes more than 15,000 
acres of riparian and canyon vegetation along the river and its numerous tributaries.  Out of the 15,000 
riparian acres 7,400 acres have been selected for treatment in this plan. 
  
A major impetus to forming the ERWP was the control of Russian olive (RO) and other woody invasive species 
that have become common in the watershed’s water-dependent habitats.  RO is a highly invasive species that 
has moved rapidly into the Escalante River Watershed in the last 25-30 years.  Infestations of RO and other 
invasives vary from being scarce (or absent) in ephemeral washes to moderate and high along perennial 
streams and the Escalante River itself.  Further information about invasive species in the Escalante River 
watershed appears in Section II, Invasive Species. 
 
Reduction of RO to minimal levels of infestation in the Escalante River watershed is critical to maintaining 
naturally-functioning riparian ecosystems, in accord with the ERWP mission statement.  Thus the control of RO 
is a critical component of an over-arching strategy the Partnership has developed to maintain and restore the 
natural dynamic processes of the riparian ecosystem along the river, and to support and maintain a 
predominantly native plant and animal community there. 
 
Woody-invasive control work, principally on RO, was being conducted in the Escalante watershed on public 
lands prior to the creation of the ERWP.  The National Park Service (NPS) started such work in 2000, and by 
2009 had cleared RO from all tributaries and the main river corridor below Choprock Canyon – a length of 
approximately 40 miles of the river corridor to Lake Powell.  Grand Staircase-Escalante National Monument 
started RO control in 2006 in portions of the central watershed, including parts of Main, North, Calf, Pine, 
Sand Creeks and Death Hollow.  Six river miles were cleared between the town of Escalante and Death Hollow.  
Between 2000 and 2009, approximately 1673 acres of RO in riparian vegetation, or roughly 23% of the total 
extent of riparian habitat in the watershed were treated.  As funding for RO treatment was increased with the 
creation of the ERWP, removal efforts expanded greatly between 2010 and 2014, resulting in 1509 acres of 
treatment in four years.  To date 3182 acres have been treated, or 64 river miles.  The second edition of this 
plan will address the remaining 26 river miles left for initial treatment (2516 acres); treatment of Alvey and 
Harris Wash are also incorporated in this edition.  However, because RO is still abundant in portions of the 
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watershed, follow-up treatments to remove new starts must be done in previously treated areas on a 1-5 year 
rotation. 
 
This Woody Invasive Control Plan (WICP) affirms and expands upon a 15 year foundation of woody-invasive 
control work.  The WICP represents Appendix A of the more comprehensive Escalante River Watershed 
Partnership Action Plan.  This WICP contains detailed information on prioritization of treatment areas, control 
methods, monitoring methods, database development, and implementation and scheduling.  It is a living 
document that will be continue to be amended over time as new information is received. 
 
Primary Goal and Programmatic Objectives 
 
The primary goal of this WICP, proceeding from the Partnership’s Mission above, is to: 
 

Reduce through various control methods Russian olive and other woody invasive species in the watershed 
to minimal levels, thereby allowing native plants and animals to thrive and natural (historical) riparian 
processes to function, such that riparian areas become more naturally functioning, sustainable, and 
resilient to change.  The Partnership will increase the number of sustainable, healthy riparian and 
floodplain communities in the watershed, while reducing those dominated by woody invasive species. 

 
In order to achieve this primary goal, seven more detailed programmatic objectives have been developed.  
Meeting these objectives will result in major progress toward restoration of the native riparian ecosystem, 
improvement of its natural functioning, and greater ecosystem integrity and resilience.  Further, meeting 
these objectives will likely bring about improvements in: (a) ecological services (such as wildfire risk 
reduction); (b) water resources and associated aquatic communities; (c) recreational and scenic opportunities; 
and (d) overall wildlife habitat.  The seven objectives are: 
 
1. Control RO in 95% of high-priority basins in the watershed, where control represents treatment, surveys, 

monitoring and/or re-treatment of infested areas.  Doing this will reduce overall RO infestations and 
relative canopy cover to <5% of riparian community cover in these basins. 

2. Conduct follow-up re-treatment and rapid monitoring in 100% of treated basins. 
3. Establish a long-term monitoring program in selected high-priority basins that have been treated for RO. 
4. Monitor and map the spread and impacts of the tamarisk leaf beetle in all high priority basins. 
5. Contact and develop control projects with willing private landowners with riparian property in the 

watershed, focusing on lands connected to the current river and side canyon hydrology where passive 
restoration by natural processes is feasible. 

6. Develop an active restoration program, using regional native plant materials for restoration on private and 
- where needed - public lands. 

7.  Engage young adults in conservation education and job training through youth conservation corps and local 
contractors to assist with invasive woody removal work.  

 
Expected Results and Scope of Plan 
 
“Control” does not mean 100% elimination of RO and other woody invasive species.  Given the size of the 
watershed, migratory paths of fruit-eating birds, and seed sources that may remain on private lands, RO will 
continue to persist in the system for the foreseeable future.  The aim of “control” in the context of this plan is 
to eliminate all large reproductive RO trees, to reduce the local seed source, and to remove as many smaller 
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plants (saplings and seedlings) as feasible.  For the purposes of this WICP, the end result is to reduce the 
relative canopy cover of RO to <5% in areas where it occurs, in at least 95% of infested basins as defined in 
Sections IV and V.  Follow-up treatments then can focus on small RO plants that come into the system over 
time.  Smaller RO are relatively less costly to remove, compared with large trees.  They are also more prone to 
flood scour than larger individuals. 
 
Control of RO to a minimal level should begin to reverse the negative impacts woody invasive plants have 
created in the riparian ecosystems of the watershed.  This plan covers the area of the riparian corridor that 
could be restored or managed in a best-case scenario to achieve watershed-scale goals; as this plan takes a 
watershed-wide approach both public and private lands are included in this document.  A total of 7,367 acres 
have been selected for control, of which 3,182 acres have been treated.  Acres from areas included in this plan 
that have been inventoried with no RO found are included in table I-1 on page 7.  These acres have been 
added included in calculating the number of acres left to be treated.  Ephemeral washes, which are common 
throughout the watershed, are excluded from this plan due to the lack of RO in these areas.  
 
Other woody invasives occur in the watershed, such as, tamarisk (Tamarix ramosissima/chinensis; TA), and 
Siberian elm (Ulmus pumila), black locust (Robinia pseudoacacia), honey locust (Gleditsia triacanthos), and 
tree-of-heaven (Ailanthus altissima). These species, including tamarisk (TA) are not specifically targeted for 
removal in the WICP, therefore we have addressed these species and future plans for treatment, if needed, in 
the Long Term Management Plan (Attachment G). 
 
The Harris Wash area (including Little Alvey Wash, Ten Mile Wash, Willow Creek and Harris Wash) includes 
about 688 acres of riparian vegetation where RO and tamarisk occur.  Over the last several years, the tamarisk 
(TA) in this area has been impacted on an annual basis by the TA beetle.  Over a period of years it is probable 
that as TA declines, other species such as RO will increase.  This area includes a mix of private and public lands.  
An inventory of the upper section of Alvey Wash was completed in the fall of 2012.  4,639 acres were 
surveyed; of that almost 150 acres are infested with RO and a little over 200 acres are infested with TA.  The 
majority of the infestation is located within the main drainage of Harris Wash.  Further inventory needs to 
occur on public lands southwest of the town of Escalante.  The need for inventory and the Alvey/Harris Wash 
area are included in the overall scope of this plan. 
 
Finally, though riparian corridors are the principal focus of the woody invasive control work, the watershed 
also contains numerous springs.  Springs often support high levels of biodiversity, including endemic species.  
Springs are also prone to invasion by woody non-natives.  At present, TA is the principal invasive species in 
springs in the lower portions of the watershed.  As part of ongoing control efforts, TA will be removed where 
possible at springs, although this work is not explicitly included in the primary goal of the WICP.  Because TA is 
not specifically targeted for removal in the WICP, it likely will be controlled only locally and opportunistically in 
association with RO control, especially on private lands. 
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Table I-1. Acres targeted for treatment in this plan. Results of the GIS analysis and expert workshop 
(combined) for riparian acres in the Escalante River Watershed grouped into land management status. 
Land Status Acres Selected 

for Control1 
Acres of inventoried 
areas with No 
Russian olive found2 

Acres Treated 
between 2000-
2014 

Acres Remain to be 
treated  

USFS 606 353 58 195 
NPS 2740 866 1094 780 
BLM 2970 438 1635 9423 
Private 955 39 378 538 
State 96 18 17 61 
TOTAL 7367 1714 3182 2516 

1Areas selected for control after going through the mapping and GIS process, see section GIS database development and mapping of 
treatment areas. 
2Acres that have been inventoried and no Russian olive found, therefore these areas are still within the areas selected for control 
and will be monitored, but have been removed from the total acres left to be treated for this plan.  
3 This is not a direct subtraction since there are overlapping primary treatment polygons on the BLM land because of different teams 
performing primary treatment in the same area. This only affects BLM land. 
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Figure I-2 
shows areas 
of primary 
treatment 
from 2000 – 
2014 and 
areas 
remaining to 
be treated 
(green 
riparian 
vegetation) 
under the 
scope of this 
plan, as 
related to 
Table I-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Relationship of WICP to Partnership Action Plan 
 
The WICP is Appendix A of the more comprehensive Escalante River Watershed Partnership Action Plan.  The 
WICP is thus explicitly linked to the Action Plan through three conservation targets1: lowland riparian 
vegetation, warm water lotic system, and lowland springs.  Control of RO and other invasive woody species 
will likely improve conditions in the watershed to a healthier and more resilient ecological state dominated by 
native species, which will benefit conservation targets (FAIR to GOOD ecological health in the CAP indicator 
terminology).  Table I-2 shows relationships between specific WICP actions and broader indicators of 
ecosystem condition in the Action Plan. 
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Table I-2.  Relationship between Action Plan conservation targets and WICP actions for selected woody-
invasive control sites. 

Conservation 
Target Indicator Current Condition Implement the WICP Desired Condition 
Lowland 
Riparian 

% native vs. non-
native riparian 
vegetation  

POOR (<50% native species) Control of woody invasive 
species 

GOOD (<10% non-natives) 

Lowland 
Riparian 

Connection with 
floodplain 

FAIR (Historical incision 
moderate and/or 25-50% of 
riparian vegetation connected 
to current floodplain) 

Control RO; reduce 
channelization 

GOOD (Historical incision 
minor to none and/or >90% 
riparian vegetation 
connected to current 
hydrology) 

Warm Water 
Lotic 

Stream physical 
structure 

FAIR (Physical structure 
reduced from historical 
conditions, with partial loss of  
historical structure and 
habitats, often with some 
sediment input or loss of 
coarse debris) 

Control RO; return to 
natural pool/riffle habitats 

GOOD (Historical physical 
structure and aquatic 
habitats intact, with 
adequate coarse debris, 
pools and riffles and other 
key habitats present) 

Warm Water 
Lotic 

Floodplain 
Inundation 

FAIR (Floodplain inundation 
uncommon, average of 1 
event every 5 years) 

Control RO; reduce 
channelization 

GOOD (Floodplain 
inundation and hydrograph 
in historical range OR 
typically on average of 3 or 
more events every 5 years) 

Warm Water 
Lotic 

Water Quality FAIR (Altered from expected 
values and may be harmful to 
aquatic life with other 
stressors) 

Control RO; change water 
temperature and reduce 
stream shading and 
sediment trapping 

GOOD (Within range of 
expected values) 

Lowland 
Springs 

% native vs. non-
native spring 
vegetation 

FAIR (Invasive exotic species 
common, 10-25% of total 
cover AND increasing AND 
reduced and declining 
recruitment of native species)  

Control woody invasive 
species 

GOOD (Invasive exotic 
species absent or very rare; 
native species recruitment 
AND age structure within 
natural variation) 

____________________ 
1. Conservation targets are ecological systems and species identified in the Action Plan as being in need of conservation attention 

or actions. 
 
 
Stated more generally, successful implementation of this WICP should move the Escalante River Watershed’s 
water-dependent habitats toward conditions that are more natural (historical) – dominated by native species, 
and with good hydrological function—and should make major progress toward achieving the primary goal 
stated above. 
 
Guiding Principles 
 
This WICP operates under several general guiding principles, listed as follows: 
 
1. The control of woody invasive species in the watershed is a critically important action needed to restore 

the natural function of the riparian systems and will help to achieve many of the goals of the Escalante 
River Watershed Partnership. 

2. Where passive restoration is not attainable and where otherwise necessary, active restoration with native 
species will be done to offset loss of vegetation structure due to RO control. 

3.  The spread of the tamarisk beetle may have significant impacts on the abundance of TA, but will need to 
be monitored over time to determine whether resistant leaf beetle-resistant TA individuals are present 
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and capable of reinvading the watershed. 
4. The current relatively natural hydrograph on the Escalante River will be maintained into the near future 

without any major diversions or other alterations. 
5. Control efforts will be planned and conducted to minimize harm to wildlife, especially migratory birds and 

species of management concern. 
6. A collaborative approach among a variety of stakeholders will increase the likelihood of reaching the goals 

of the WICP. 
7. The necessary funds and work crews will be available to complete the goals of the WICP. 
 Through fund-raising, youth conservation corps and local contractors will be used along with volunteers to 

complete the goals of the WICP. 
8. Preparation and use of a GIS database will guide and improve the planning, prioritization, implementation 

and tracking of the control efforts and will increase the success of the WICP. 
9. Cooperation and support from many local private land owners will be achieved through careful planning 

and the use of appropriate demonstration projects and outreach materials. 
 
 
II. INVASIVE SPECIES 
 
Invasive species are considered to be anthropogenic stressors, or threats, to native ecosystems.  At present, 
three principal non-native woody species occur in the Escalante River watershed: Russian olive (Elaeagnus 
angustifolia; RO), tamarisk (Tamarix ramosissima/chinensis; TA), and Siberian elm (Ulmus pumila).  Other non-
native woody species that occur in the region and may potentially escape into native habitats include black 
locust (Robinia pseudoacacia), honey locust (Gleditsia triacanthos), and tree-of-heaven (Ailanthus altissima).  
Various species of non-native willows (Salix spp.), poplars (Populus spp.), and other cultivated shrubs are also 
planted as ornamentals, but are less likely to escape and become invasive.   
 
Woody invasive species can alter a variety of compositional and functional components of natural systems, 
including food webs, nutrient cycling, fire regimes, and wildlife habitat (see the extensive review by Katz and 
Shafroth, 2003).  RO in particular has a significant adverse effect on riparian ecosystem composition and 
function, including alteration of wildlife habitat, floodplain inundation, and fire regimes.  Although RO offers 
some value as a food source for birds, it is generally considered inferior to native species in this regard.  
Further, it is likely that RO will replace TA as the latter declines over time from effects of the tamarisk beetle.  
More information about the biology of these two principal woody invasive species, RO and TA, may be found 
in Stannard et al. (2002) and Shafroth et al. (2009). 
 
It is likely that given enough time most TA will be killed by the beetle.  To determine mortality rates and to 
search for resistant individuals that can re-invade it is important to conduct additional surveys throughout the 
watershed.  With the potential loss of much of the TA canopy, other invasive species may move into areas 
previously occupied by the species (Harms and Hiebert 2006; Bay and Sher 2008).  During the next five years, a 
team led by the US Forest Service and forest pest entomologist, will conduct surveys for the presence and 
spread of the leaf beetle in the watershed.  Baseline assessments will survey for presence and abundance of 
the beetles and defoliation amounts.  Long-term monitoring plots will be established where the leaf beetle 
occurs to follow mortality rates of TA and the potential increase or invasion of other exotic plants. Data will be 
collected on other plant species present in the plot, both native and exotic.  The results of this tamarisk leaf 
beetle monitoring program will be used to develop a long-term control plan of remaining tamarisk in the 
watershed. 
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A variety of herbaceous non-native plant species occur in the watershed.  Many of these are not considered 
particularly invasive, and are generally seen more as a nuisance than a threat to native plants and animals.  
However, a few species either known to be in the watershed or that may invade in the future are of significant 
concern.  These include annuals that can alter upland communities, especially through increased fire 
frequencies, and perennials that can outcompete native perennial riparian species.  Among the annuals are 
several species of brome (Bromus spp.).  Herbaceous perennials include several species that may invade after 
control projects for RO or other woody invasives.  Major non-native perennial herbaceous species of concern 
include Russian knapweed (Acroptilon repens), hoary cress (Cardaria draba), perennial peppergrass (Lepidium 
latifolium), camelthorn (Alhagi macrourum), and sweet clover (Melilotus spp.).  Through the use of various 
monitoring techniques (see Attachment E for monitoring methods), it will be possible to determine if these 
species invade or increase in previously controlled areas.  If this occurs, future species-specific control efforts 
may be needed to control these invasives to allow native herbaceous species to dominate. 
 
 
III. CONTROL METHODS  
 
Most of the target invasive woody species can be controlled using the same suite of techniques, although 
some techniques appropriate on public lands are not acceptable on private lands, and vice versa.  Of primary 
importance is the use of approved herbicides combined with a cut-stump, basal bark, frill cut or girdle cut 
application.  Smaller plants can be removed with hand tools.  In some cases on private or State lands, the use 
of mechanical devices such as bullhogs will be considered.  In locations where the use of herbicides or bullhogs 
is not appropriate, a variety of other methods may be employed, such as grazing by goats, cutting and hand 
pulling, or controlled burning.  For each priority control site, the appropriate technique(s) will be selected 
based on landowner concerns, access, logistics, and density of infestations. 
 
In general, two principal types of control projects exist according to land ownership.  For public land projects 
with low RO density, youth conservation corps and volunteer groups will be used to do the primary treatment.  
On public land project sites with high RO density the use of youth conservation corps and, where the 
necessary compliance documents have been completed, private contractors with specialized equipment such 
as a Bull Hog or Timber Axe along with chainsaw crews may be brought in to handle these sites.  Heavy 
mechanized equipment will not be used in Wilderness or Wilderness Study Areas.  Re-treatment on public 
lands will be done by youth conservation corps, volunteers, NGO staff, or agency employees. 
 
For private land projects, youth conservation corps, private contractors, and in some cases volunteers may be 
used depending on the density of RO and the desires of the private landowner.  Re-treatment on private lands 
will be turned over to the private landowner after training and assistance, with retreatment options described 
in the land treatment plan developed between the ERWP and the private land owner.  

The document, “Guide to Russian Olive Removal on the Escalante River,” was developed to guide both public 
and private landowners in treatment methods.  This document is updated as needed to include best available 
practices.  This is Attachment B in the appendix. 

Primary treatment is defined as:  

Initial cutting of Russian olive trees on public lands and Russian olive and Tamarisk on private lands.  All 
planned primary interventions have been conducted on all acres within a polygon, such that:  

o Public land treatments will result in relative canopy cover of native species >95%; and relative 
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canopy cover of Russian olive  <5%, and; 
o Private land treatment will result in relative canopy cover of native species  >95%; and relative 

canopy cover of Russian olive and Tamarisk <5%. 
 

Retreatment is defined as: Conducting treatment after primary treatment has been completed. 

Biomass Management Options 

Effectively and efficiently processing woody invasive trees after cutting is one of the most difficult challenges 
facing watershed wide restoration efforts.  It is essential to balance efficiency with effective practices that do 
not create hazardous issues in or along a river.  As the density of post-treatment woody debris influences 
whether or not active restoration efforts and follow-up treatments can be performed effectively, so it is 
important to determine methods that leave the site in a condition that allows for further work.   

Ro debris on public lands will be dealt with by using a combination of several methods, including creating 
habitat piles, piling debris along the river banks, and girdling trees so they are left standing dead.  On private 
lands the methods mentioned above will be used, along with mulching, burning, and masticating.  Woody 
debris on private lands will be dealt with in a manner that meets the landowner’s expectation. 

The document, “Biomass Management Options” was developed to guide both public and private landowners.  
This is Attachment C in the appendix. 

Restoration and Long Term Maintenance of the Project 

As the Escalante River watershed has a largely naturally functioning hydrograph, passive restoration of the 
public land control projects is assumed in the majority of these areas.  . However, in some areas on public 
lands, as well as on many private land projects, an active restoration component will need to be included.  
Costs will be higher for those sites where planting of native species will be required.   
 
The document, “Restoring Native Vegetation in the Escalante River Watershed,” was developed to guide both 
private and public landowners on the necessities of restoration projects. This is Attachment A in the appendix.  
 
The dominant native woody species that trap sediment and which interact with physical processes are 
Fremont cottonwood (Populus deltoides ssp. fremontii), Goodding’s willow (Salix gooddingii), coyote willow 
(Salix exigua), and to a lesser extent boxelder (Acer negundo), yellow willow (Salix lutea) and seepwillow 
(Baccharis salicina).  The principal concerns for the river include a moderate reduction in base flows, invasion 
and channelization by RO, significant loss of pool-riffle complex habitat, and declines in the native fish species 
and their prey base.  
 
There are significant historical data and photographs showing the river between ca. 1900-present that indicate 
that the riparian systems (riparian communities) have been highly dynamic and rapidly changing.  Given the 
lack of a single-state dominant historical system that can be used as a restoration goal, this plan focuses 
instead on key processes and elements that were historically present and can represent a variety of previous 
dynamical states, and that are also likely to indicate resilience to disturbances. These include presence and 
recruitment of selected native woody riparian species, aspects of channel form, terrace morphology and 
flooding, and aquatic habitats relevant to the native fish community.  These indicators are not relevant to 
Reach VIII, from Scorpion Gulch to Stevens Canyon (RM 55-68), where the river is tightly constrained by Chinle 



13 

 

Formation shales, forming a V-shaped cross-section and mostly lacking well-developed riparian vegetation and 
terraces.  The document, Long Term Management of the Escalante River Corridor Following Exotic Plant 
Control, (Attachment G) offers more in-depth information on restoration and long-term maintenance of the 
Escalante River. 
  
 
IV. ECOLOGICAL ASSUMPTIONS AND PRIORITIZATION PROCESS 
 
The seven programmatic objectives listed in Section I require an analysis of conditions in the watershed, an 
appraisal of available spatial data and previous work, and a set of ecological and mapping assumptions to 
guide development of this WICP.  The following sub-sections detail the ecological assumptions, mapping 
criteria, GIS database development and database query and prioritization of sites for control.   
 
Ecological Assumptions 
 
Since 2010 much of the watershed has been inventoried for RO.  This knowledge, along with up-to-date GIS 
treatment data and new National Agriculture Imagery Program (NAIP) aerial imagery has confirmed the five 
ecological assumptions that are listed below.  They provide the criteria for mapping the extent of primary RO 
infestations, and for prioritizing management segments within the watershed.  
  
 
1. The extent of riparian vegetation, must be estimated and delineated based on available NAIP aerial 

imagery, rather than through on ground surveys.  It is assumed that the available imagery captures most or 
all of the riparian vegetation in the watershed.  Under this assumption it is possible that some non-riparian 
vegetation will be included in the estimates, because it is sometimes difficult to determine the riparian 
versus non-riparian character of vegetation based on aerial photography.  Based on the analysis of a sub-
group of the WICR committee, which analyzed the imagery based vegetation mapping for accuracy, it was 
determined that the 2014 imagery portrayed an accurate representation of riparian vegetation within the 
watershed.  See Figure IV-1. 

2. RO are found throughout riparian communities along mainly perennial and intermittent water reaches.  RO 
(primarily) also tends to be most common along reaches where native riparian vegetation is most common 
and dense, especially in areas where cottonwood gallery forests occur.  Therefore the presence of riparian 
vegetation is being used as a proxy for estimating presence of RO.  RO only rarely establishes in ephemeral 
or dry reaches of drainages.  Elevations below 7,200 feet were selected initially as targets for treatment, 
because RO is scarce above this elevation. 

3. The Normalized Difference Vegetation Index (NDVI), an indication of “greenness” or density of vegetation 
(forests have a higher value than shrublands, etc.), will be used to inform the model approach in GIS, by 
applying a density factor as a proxy for density of RO.  The assumption is that where the NDVI index is high 
(i.e. vegetation is more dense), RO will be common and often dense.  Conversely, in more open vegetation, 
RO tends to occur as scattered individuals and does not form dense thickets. 

4. Passive restoration of native species (i.e., removing woody invasives and allowing the river to restore native 
vegetation through natural flooding and seed dispersal), will likely work in most cases where a direct 
connection exists to the current stream or river hydrology, allowing for small-scale over bank flooding on a 
1-5 year return frequency.  This connection becomes a mapable proxy for passive restoration success on 
public lands because aerial photography and satellite imagery can usually determine proximity to water. 
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5. The tamarisk beetle has invaded the watershed and is widespread causing serious stress to TA plants.  
However, the beetle may not cause significant TA mortality during the five to ten year planning window for 
RO control work. 

 
GIS database development and mapping of treatment areas 
 
Developing the spatial framework involved several general steps, listed below: 
 

1) Map riparian vegetation within the ultimate treatment area, 
2) Create local-scale watershed basins (“management segments”) to use as hydrologically relevant units, 
3) Create a comprehensive database of all woody invasive treatments to date, 
4) Prepare list of prioritized criteria based on areas already treated and those left to be treated, 
5) Validate the information resulting from the prioritized criteria with expert opinion, and local 

knowledge and refine the selected priority areas if needed, and; 
6) Develop an implementation schedule, and update as needed, for RO treatment in priority areas. 

 
  
Step 1: Mapping the woody invasive species 
 
Since it was not within the scope of the plan to physically visit and map all stream reaches within the roughly 
1.3 million acre drainage, remote sensing was used to map woody invasive species.  The main requirements 
were to use free, publicly available imagery and to focus on RO.  Color infrared imagery (CIR), which combines 
near infrared and visible red and green to form a color infrared composite, was used because the high 
reflectance of chlorophyll in the near part of the spectrum best represents occurrences of RO.  CIR also 
captures those RO hidden by its common over-story species, cottonwood (Populus fremontii and P. 
angustifolia).  
 
The area mapped for this plan is the section of the riparian corridor that would be restored in a best-case 
scenario to achieve watershed-scale goals.  All intermittent and perennial streams below 7,200 feet were 
mapped using imagery.  Ephemeral streams were not mapped. 
 
Imagery used for this project was one-meter resolution, 2011 Color Infrared NAIP imagery.  The riparian 
vegetation data layer was derived from the NAIP imagery using Normalized Difference Vefwraton Index (NDVI) 
and proven image classification techniques.  2014 CIR has also been processed and indicates a trend of 
riparian vegetation movement throughout the drainage. It would be cost prohibitive to map species-specific 
woody invasives across the entire drainage (Remote Sensing Applications Center 2006), therefore this riparian 
vegetation, derived from image classification was accepted as a surrogate for the areas infested with RO. All 
public and private lands in the watershed have been mapped for RO using the derived riparian vegetation.   
 
For private lands, we have learned that the NAIP imagery has not been accurate for calculating RO.  RO 
movement and prevalence on private lands is influenced by irrigation water delivery, changing irrigation 
patterns, cultivation practices and movement of return flow.  Land use (grazing, rights of way and fence lines, 
etc.) and ownership (local vs. absentee) also affect movement.  Therefore we mapped the ditch system in 
Boulder and included that as stream reaches in acreage calculations.  Some private properties in Boulder are 
flood irrigated and grazed, not hayed; both practices have led to persistent occurrence of RO sprouting.  The 
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town of Escalante transitioned from open ditch irrigation water delivery to a closed system in 1982.  RO 
established along open ditches in Escalante prior to 1982. 
 
Figures IV-1 shows the stream reaches and vegetation imagery used for the scope of this plan.  Using these 
methods, this plan targets 7,367 acres for control.  Within that 7,367 acres control area, 1,714 acres were 
inventoried with no Russian olive found.  These 1,714 acres will be monitored, but are not included in the 
acres that remain to be treated that this plan targets.  (See Table I-1) 
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Step 2: Create local watershed management segments 

 

Based on current management, geology and topographic 
features (i.e. access to work sites) management segments 
were created within the watershed.  These segments are 
shown on Figure IV-2.1 and IV-2.2.  Table IV-1.1 and 
IV2.2 show the corridor lengths and acreage of riparian 
vegetation for each segment, which have been divided 
between the main stem of the river and tributaries. 
 
Figure IV-2.1 Watershed Management Segments – 
Upper Basin, based on drainages with riparian 
vegetation. 
 



17 

  

Figure IV-2.2 Watershed Management Segments 
– Lower Basin, based on drainages with riparian 
vegetation. 
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Table IV-1.1 – Watershed Management Segments for the main stem of the river, as related to Figure IV-2.1 
and IV-2.2   

Reach Reach Name River 
Miles 

Reach 
Length 
(Miles) 

Characteristics 

M-1 Headwaters to Westside 
State Park Rd 

-22 to -19 2.90 Unconsolidated Quaternary alluvium; wide, shallow, 
originally braided, partly dewatered, starts where 
Birch and Upper Valley Creeks form, majority 
ownership private 

M-2 Eastside State Park Rd to 
Pine Creek Confluence 

-19 to -15 4.52 Unconsolidated Quaternary alluvium; wide, shallow, 
originally braided, partly dewatered, majority 
ownership private 

M-3 Pine Creek to Death Hollow -15 to -8 5.46 Navajo Sandstone; mostly narrow canyon and 
floodplain, limited terrace development, partly 
dewatered 

M-4 Death Hollow to Sand Creek -8 to -4 4.23 Navajo Sandstone; mostly narrow canyon and 
floodplain, limited terrace development 

M-5 Sand Creek to Calf Creek -4 to 0 3.15 Navajo Sandstone; wide canyon and floodplain; 
variable terrace development 

M-6 Calf Creek to Boulder Creek 0 to 6 6.23 Navajo Sandstone; wide canyon and floodplain; 
variable terrace development 

M-7 Boulder Creek to The Gulch 6 to 15 8.70 Navajo Sandstone-Kayenta Formation, narrow 
canyon and floodplain; variable terrace development 

M-8 The Gulch to Horse Canyon 15 to 18 3.01 Navajo Sandstone-Kayenta Formation, narrow 
canyon and floodplain; variable terrace development 

M-9 Horse Canyon to Harris 
Watch 

18 to 28.5 10.53 Navajo Sandstone-Kayenta Formation; wide canyon 
and floodplain; terraces well developed 

M-10 Harris Wash to Choprock 28.5 to 34 5.42 Navajo Sandstone-Kayenta Formation; wide canyon 
and floodplain; terraces well developed 

M-11 Choprock to 25 Mile Wash 34 to 42 7.97 Wingate Sandstone, wide canyon and floodplain, 
narrow terraces, upper terrace dry, not always 
present 

M-12 25 Mile Wash to East Moody 
Canyon 

42 to 50 7.56 Wingate Sandstone, wide canyon and floodplain, 
narrow terraces, upper terrace dry, not always 
present 

M-13 East Moody Canyon to 
Scorpion Gulch 

50 to 55 5.69 Wingate Sandstone, wide canyon and floodplain, 
narrow terraces, upper terrace dry, not always 
present 

M-14 Scorpion Gulch to Stevens 
Canyon 

55 to 68 12.28 Chinle Formation, V-shaped canyon, little riparian 
vegetation, no or few terraces 

M-15 Stevens Canyon to Lake 
Powel 

69 to 75+ 6.62 Wingate Sandstone, narrow canyon and floodplain 
and reduced terrace formation, upper terrace mostly 
absent, relatively wide, affected by lake processes   
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Table IV-1.2 – Watershed Management Segments for the tributaries of the Escalante, as related to Figure IV-
2.1 and IV-2.2   

Reach Reach/Tributary Name Tributary 
Length 
(Miles) 

T-200 Main Canyon 15.36 
T-201 North Creek 44.17 
T-202 Wide Hollow 0 
T-203 Pine Creek 17.15 
T-204 Death Hollow 44.82 
T-205 Sand Creek 37.30 
T-206 Calf Creek 11.57 
T-207 Deer Canyon 3.36 
T-208 Boulder Creek 20.15 
T-209 Boulder Irrigation 68.41 
T-210 Deer Creek 38.25 
T-211 Lower Gulch 22.48 
T-212 Upper Gulch 37.88 
T-213 Horse Canyon 12.22 
T-214 Silver Falls .04 
T-215 Choprock 15.91 
T-216 Neon 7.02 
T-217 Moody Canyons 2.88 
T-218 George’s Camp 20.36 
T-219 Sheep Canyon 8.57 
T-220 Stevens Canyon 37.82 
T-221 Cow Canyon 26.04 
T-222 Explorer Canyon 4.51 
T-300 Upper Valley 19.35 
T-301 Upper Alvey Wash 22.49 
T-302 Alvey Wash – Private 

Ownership 
14.60 

T-303 Phipps Wash 6.69 
T-304 Harris Wash/Ten Mile Wash 15.33 
T-305 Lower Harris Wash 15.42 
T-306 Fence Canyon 3.63 
T-307 25 Mile Wash 36.21 
T-308 Scorpion Gulch 4.13 
T-309 Fools Canyon 5.62 
T-310 Coyote Gulch 32.29 
T-311 Willow Gulch 18.16 
T-312 Fifty Mile and Davis Gulch 15.48 
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Step 3. Create a comprehensive database of all woody invasive treatments to date 
 
Projection is UTM NAD83 Zone 12 meters.  With 14 years of treatments to be mapped, we started with 
processed data, and then added raw data.  All treatment polygons are mapped based on the total area treated 
within the treatment area – along the river corridor this is typically from canyon wall to canyon wall, as the 
entire river basin is checked for RO.   
 
Before and after photos are stored in Google Drive and hyperlinked into the database. 
 
All data must contain metadata. Metadata has to be ISO 19115 (meets FGDC standards) compliant - not 
populated to the full standard (requirement for government agencies) 
Outlined minimum elements include:  

• Intro Information (3 fields) 
• Identification Information (8 fields) 
• Usage (3 fields) 
• Attributes (3 fields) 
• Data Quality (4 fields) 
• Maintenance Information (1 field) 
• Spatial Reference System Information (2 fields) 

 
Dataset layers include: 

• General: 
o Watershed boundary 
o Elevation (slope, aspect, contours) 
o HUC10/12 
o Streams 
o Land ownership 

• Woody Invasive: 
o Inventory areas 
o Proposed treatment areas 
o Primary treatment areas 
o Retreatment areas 
o Active restoration areas 
o Restored areas 
o Monitoring sites 

 
All data for the WICP has been stored in a single SQL Server database.  Information is entered and shared on a 
web based ARC GIS program.  For a live link to the database, visit www.escalantewatershed.org. 
 
 
 
 
 
 
 
 

http://www.escalantewatershed.org/


21 

 

Figure IV-3 provides an example of the GIS database structure and the general information being stored. 

 
 
 
 
 
 



22 

 

Figure IV-4. Based on the GIS database - Map of Primary Treatment by Year through 2014 
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Table IV-2 shows acres of primary treatment by year by agency, as reflected in Figure IV-4 

Year 
USFS NPS BLM State Private 

Total 
2000  47    47 

2001  27    27 

2002  23    23 

2003  76    76 

2004  221    221 

2005  101 1   102 

2006 1 75 343  2 421 

2007  99 30   129 

2008  77 274  3 354 

2009  132 139  2 273 

2010 1 54 135 8 17 215 

2011 31 67 272  201 571 
 

2012  25 106  52 183 
 

2013 24 14 206 7 60 311 

2014 1 56 129 2 41 229 

TOTAL 58 1094 1635 
 

17 378 
 

3182 
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Step 4: Prepare list of prioritized criteria based on areas already treated and those left to be treated 
 
Prioritization criteria include land status and ownership, access, infestation density, and connection to 
previously treated areas.  The criteria for selection of high priority basins requiring RO control on public and 
private lands can be found in Tables IV-3 and IV-4, respectively. Each criterion is ranked, and is provided with 
an explanation for why it was chosen and how it is used.  The criteria are based on the ecological assumptions 
noted above.  
 
Step 5. Validate the results with expert opinion, and local knowledge – Refine the selected priority areas if 
needed 
 
Following the selection of the priority basins, expert workshops were organized on June 23 2010, April 3 2013 
and January 27 2015 to fine-tune the results and adjust acreages and selected basins where needed. The GIS 
model results include areas that had already been treated prior to 2014, as well as acres that have been 
previously inventoried for RO.  Once the model was run experts including land managers and outfitters with 
over 60 combined years of experience in the watershed, convened to review the model and provide input.  
 
The total acreage targeted for primary treatment in this plan is defined as those in the high priority basins 
where RO is known to occur and has not yet been controlled.   

The proposed schedule of implementation for the WICP is discussed in the next Section (V). 

 
Table IV-3. Public Land Prioritization Criteria for Russian olive (RO) treatments. The criteria in green were 
used to select high priority basins. 
Prioritized 
Criteria 

 
 
Criterion  

 
 
Explanation 

1 Elevation <7200’; Ecological 
indicators: presence of perennial 
or intermittent stretches, 
although GIS likely will also select 
ephemeral reaches 

RO is more likely to establish where permanent water is available; 
RO is mostly confined to areas below 7200' 

2 Inventory all riparian areas Inventory and map areas that have been treated and still need to 
be treated.   

3 Proximity to other control areas Previous river and side canyon treatment and control projects 
that occur on adjacent areas 

4 Access and funding Select areas for treatment based on access, funding and 
availability of work crews. 

5 Monitoring Methods Use this criteria to focus on different types of monitoring 
methods that can be employed 

5 Land management status Use treatment methods within the guidelines of the land 
management status. 
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Table IV-4. Private lands prioritization criteria for Russian Olive (RO) treatments in the Escalante River 
watershed. 
Prioritized 
Criteria 

 
 
Criterion 

 
 
Explanation 

1 Connection to Floodplain Proxy variable for success of passive restoration by natural 
processes, connection to seasonal water, connection to flow 
events, connection to irrigation delivery and use. 

2 Owner Permission, Interest, 
current and future use 

Land owner permission and support to effectively control RO. 
What is the landowner’s desired outcome?  Is a management 
change required to achieve desired outcome & is the landowner 
willing to alter use patterns?  Is the landowner able and willing to 
assume effective re-treatment? 

3 Availability of funding Land owner willing to contribute match and willingness to partner 
with Natural Resources Conservation Service, Partners for Fish and 
Wildlife, Utah Grazing Improvement Program and other State and 
Federal agencies for technical and financial resources. 

4 Proximity to other project areas Previous river and side canyon treatment and control projects that 
occur on adjacent areas 

5 Density of Infestation Use NDVI to calculate first approximation of RO density; consider 
density in relation to funding: the denser the infestation the more 
funding and time the removal will take. Prioritize lowest densities 
which have the highest probability of control and contain the high 
density thickets. 

6 Removal Methods Used Mechanical vs. manual or both methods. 
7 Active Restoration Needs Where needed develop and fund active restoration plan before 

initiating control methods. 

 
Outreach for woody invasive control on private lands in the Escalante Watershed, especially along the main 
stem in the town of Escalante is best presented as part of a local and national effort to reduce the 
environmental and economic effects of invasive plants and to recognize invasives as a serious impediment to 
healthy and productive range, pasture and wild lands.   
 
Table IV-4, Private lands prioritization begins with the connection to floodplain and water movement, 
recognizing that seed spread from flood events and irrigation delivery and use is a primary concern.  The 
second priority lies with willing private landowners who will actively engage in a plan for removal and 
restoration of their properties.  Once a landowner has expressed interest in woody invasive removal the site 
evaluation form contained in the Restoring Vegetation guide, Attachment A, should be completed.  This 
evaluation will include density, scope of work, landowner contribution and landowner objectives (desired 
outcome).  At this point, priorities 2 and 3 (landowner interest and funding) will be evaluated to ascertain the 
scope of the landowner commitment to the removal and restoration project and the availability of funding 
necessary to achieve the desired outcome.  Funding may have to be raised in order to proceed.  The 
restoration guide details the complexity of working on private lands. 
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V. IMPLEMENTATION SCHEDULE  
 
In the previous section, ecological assumptions and mapping criteria were used to create a database that 
could be queried in different ways to build a selection model.  The results of this model provide the basis for 
this implementation plan to control RO in the watershed and meet the objectives (or achieve the goal) set 
forth in this plan.  Implementing the Woody Invasive Control Plan supports the overall goal stated in Section I.  
It will also bring many indicators of the Action Plan CAP targets (lowland riparian, warm water lotic, etc.) closer 
to healthy conditions and, to a large extent, restore the natural function of the Escalante River ecosystem. 
Principal planning steps for implementation of this plan can be found in Table V-1.  
 
Once funding is obtained, a yearly control schedule and plan for public and private lands will be developed.  
Any needed NEPA, including Determination of NEPA Adequacy (DNA), and wilderness minimum tools analysis 
will be completed by the public land managers.  Pre-treatment monitoring will be established in selected sites 
prior to control work.  In subsequent years follow-up re-treatment as well as post-treatment monitoring will 
be conducted, with a goal of treating all high priority basins, not just 95%.  Given that there are likely to be a 
few RO plants scattered elsewhere in the watershed, including areas not targeted for treatment, surveys will 
be continued by agency staff on public lands. 
 
Table V-1. Steps for the developing and implementing the control of woody invasive species in the two 
principal management areas – public and private lands.   

STEPS Public Private 
1. Obtain adequate funding sources Obtain adequate funding sources 

2. Team leader selection and training Obtain private landowner support, determine desired 
outcome, level of commitment and land 
management/use 

3. NEPA/Wilderness planning/ ARCH Clearance1 Develop removal, woody debris & restoration plan 

4. Select current year’s priority sites Installation of fencing or other pre-practices. 

5. Annual Site specific DNA (Determination of 
NEPA Adequacy) 2 

NEPA/ ARCH Clearance (if needed) 

6. Schedule and Coordinate work crews Hire and coordinate work crews  
7. Pre-treatment monitoring Selective pre-treatment monitoring  
8. Conduct projects Conduct projects  
9. Follow up monitoring /re-treatment Active restoration  
10.  Follow-up monitoring/re-treatment 

 

                                                           
1 ARCH (Archeological) Clearance has been done for the riparian areas in the Escalante Watershed on public lands. Grand Staircase 
Escalante National Monument went through the Minimum Requirements Decision Guide (MRDG) process to allow the use of 
chainsaws in Wilderness Study Areas. 

2 Grand Staircase Escalante National Monument completed their Programmatic Weed Environmental Assessment (EA) in 2015. This 
project will be teared off that EA for doing the annual site/project specific DNA. 
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Grand Staircase Escalante Partners, a local nonprofit organization, manages implementation on private land 
and has partnered with public land managers to help with the implementation of the WICP on public lands. 
 
In 2013 a working group for private lands restoration was developed. In 2015 the working group consists of a 
representative from Grand Staircase Escalante Partners, US Fish and Wildlife Service Partners for Fish and 
Wildlife Program, Utah Division of Forestry, Fire and State Lands, and to the extent that an agricultural 
component is involved, Natural Resources Conservation Service.  Goals of the working group are to: 
• Educate, on the individual and community level, landowners regarding the economic and environmental 

cost of woody invasive species and other noxious weeds; 
• Provide education and information regarding treatment options for woody invasive species; 
• Identify and contact private landowners to ascertain level of interest in restoration, desired outcome of 

treatment, ability to ensure long-term success of treatment and prevention of future infestations; 
• Engage conservation planners for restoration planning and implementation – using best management 

practices for landowners’ desired outcome, and; 
• Encourage restoration partnership and cost-share opportunities through landowner participation with the 

State of Utah Grazing Improvement Program, Agriculture Resource Development Loans and the NRCS 
Environmental Quality Incentives Program and/or the Utah Southwestern Willow Flycatcher Initiative  

 

Partners in this group have divided tasks as follows: 

Grand Staircase Escalante Partners:  Provides education and outreach to specific landowners, performs initial 
site evaluation, documents desired outcome (landowner driven), ascertains current use, gauges level of 
interest, ability to adapt management to allow for recovery after removal and ability to maintain restoration 
(landowner), and explains funding and technical partnership options for restoration, including land owner 
contribution.  GSEP also performs retreatment and ongoing training to landowners regarding maintenance of 
treated areas. 
 
USFWS Partners for Fish and Wildlife Program: Provides financial and technical assistance for restoration, 
assists in developing treatment and restoration plan, conducts outreach and education for USFWS Partners for 
Fish and Wildlife programs, addresses wildlife habitat questions and concerns. 
 
Utah Division of Forestry, Fire and State Lands: Assists in developing treatment and restoration plan, provides 
coordination between landowner and contractor performing removal, addresses specific question and 
concerns regarding the technical aspects of RO removal and expectations for recovery. 
 

Implementation Schedule 

The implementation schedule is summarized by year for the entire watershed.  In 2014 the Woody Invasive 
Control committee divided the watershed into management segments to help define the areas of the 
watershed for primary treatment, retreatment, and monitoring needs.  See Figure IV.2 for a map of the 
management units. 
 
Details on the public land treatments done each year can be found on the ERWP GIS database 
(http://escalanteriverwatershedpartnership.org/what-we-do/riparian-restoration/riparian-restoration-
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treatments-by-year/).  In November of 2014 the committee decided that there is an expectation of privacy for 
the work on private lands therefore that data is not publically available.   
 
 
 
 
Figure IV-5. Planned treatment map through 2018 
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2015 
 
National Park Service: Control will be initiated from the Harris Wash confluence with the river towards the 
park boundary.  This area has moderate to low infestations of RO, but due to its length will take more than 
one year to complete. Control work will be extended through the next four-year period of the Action Plan.  In 
addition, re-treatment will be conducted in the section of the river above Harris Wash treated in 2013 and 
2014.  
 
Bureau of Land Management:  Control will continue downstream from the Highway 12 Bridge to the park 
boundary over the next four years, using a phased approach.  Volunteers will continue working along the 
Escalante River from Boulder Creek to the park boundary during the fall. Work will continue in Upper Harris 
Wash.  Retreatment will occur along the river and in Alvey Wash. 
 
Private lands: to be determined.  Control will focus on the main stem in Escalante Town. 
 
2016 
 
National Park Service: Control will continue from the confluence of Harris Wash towards the park boundary.  
This area has moderate to low infestations of RO, but due to its length and lack of easy/quick access for 
cutting crews, work will take more than one year to complete. Control work will be extended through the next 
three-year period of the Action Plan.  Volunteer groups will work in Harris Wash from the GLCA boundary to 
the river.  In addition, re-treatment will be conducted in the section of the river above Harris Wash treated in 
2014 and 2015. 
 
Bureau of Land Management:  Control will continue downstream from the Highway 12 Bridge to the park 
boundary over the next three years, using a phased approach.  Volunteers will continue working along the 
Escalante River from Boulder Creek to the park boundary during the fall. Work will continue in Harris Wash if 
needed.  Retreatment will occur along the river, and in Alvey/Harris Wash. 
 
Private lands: to be determined. 
 
2017 
 
National Park Service:  Control will continue from the confluence of Harris Wash towards the park boundary.  
This area has moderate to low infestations of RO, but due to its length and lack of easy/quick access for 
cutting crews, work will take more than one year to complete. Control work will be extended through the next 
two-year period of the Action Plan.  Volunteer groups will work in Harris Wash from the GLCA boundary to the 
river.   In addition, re-treatment will be conducted in the section of the river above Harris Wash treated in 
2015 and 2016. 
 
Bureau of Land Management:  Control will continue downstream from the Highway 12 Bridge to the park 
boundary over the next two years, using a phased approach.  Volunteers will continue working along the 
Escalante River from Boulder Creek to the park boundary during the fall.  Retreatment will occur along the 
river, and in Alvey/Harris Wash. 
 
Private lands: to be determined. 
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2018 
 
National Park Service:  Final stretches of the river will be completed. 
Bureau of Land Management:  Final stretches of the river will be completed. 
Private lands: to be determined. 
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VI. BUDGET AND WORKLOAD ESTIMATES 
 
Woody invasive control costs include all the components necessary to achieve restoration of the desired 
vegetation community including:  proper planning, woody invasive species treatment using best management 
practices (BMP), biomass reduction, re-vegetation, other invasive species control, monitoring, follow-up 
treatment, and adaptive management.   
 
The following factors were considered in calculating the cost of a successful woody invasive control program 
for the Escalante watershed: 
 
1. Labor:  These costs will vary depending on labor force - public lands seasonal crews and staff (low) vs. 

hiring private contractors (high).  With limited staff and seasonal crews allocated to woody invasive 
treatment, private contractors and conservation corps will need to be hired.  Indirect costs such as 
conservation corps training, travel (per diem), lodging, equipment and herbicide costs are calculated into 
the overall labor costs. 

 
2. Treatment Methods:  Woody invasives can be controlled using a variety of weed management techniques, 

including chemical, mechanical, cultural, and biological techniques and will be selected based on local 
conditions; i.e., “Integrated Pest Management.” Costs will vary depending on which method(s) are 
implemented. 
 

3. Site specific conditions: Site conditions, which can vary considerably based on density of infestation, slope 
and aspect of the treatment area, and adjacency to roadways/accessibility and will affect the cost per acre.  
High density sites (> 50% infested by invasives) can be twice as costly (or more) as low density sites.  
Remote settings may incur additional costs including mobilization, demobilization, employee housing/per 
diem, and time to access remote sites (e.g., backpacking, horseback, or rafting into a site).  Additionally, 
the Escalante River is prone to flash-flooding and backcountry access roads may suddenly become 
impassable.  Either or both of these weather-related events drive additional and unforeseen costs. 
 

4. Active vs. Passive Restoration: Project areas will require re-treatment and assessment to determine the 
degree to which restoration will be required.  In some areas it may be important to do more active 
restoration such as on private land.  A number of sites on public lands will need only passive restoration. 
See Attachment A. for more detail. 

 
5. Biomass removal:  Removal of woody debris following woody invasive treatment must be factored into 

the cost of most treatments.  Some areas, depending on site specific factors, may not require biomass 
removal.  See Attachment C. for more detail. 
 

6. Monitoring and Retreatment:  Woody invasive control requires a long-term commitment to ensure 
restoration success (e.g. control of re-sprouts, establishment of persistent native plant component). 
Retreatment costs are generally significantly less than initial treatment.   Costs for pre- and post-
monitoring and retreatment must be factored into the overall cost of the project.  The Long Term 
Management Plan can be found as Attachment G to this WICP. 

 
7. Private lands vs. Public lands:  Working with private landowners requires that all efforts be made to 

understand the concerns and needs of the landowner and to adopt a management plan that balances 
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watershed restoration goals with landowner goals.  Some factors that may affect costs on private lands 
include: RO densities, vehicular access restrictions, herbicide restrictions that may require alternative 
control methods, and specific revegetation needs.   

 
The factors listed above in conjunction with costs obtained from contractor bids and NPS and BLM treatment 
costs, were used to calculate low vs. high cost per acre treatments.  
 
An example of lower cost treatment ($500-1000/acre) is based on factors such as low density RO, accessibility 
and other site specific conditions, use of volunteers or other low cost crews, passive restoration vs. active 
restoration.  An example of high cost treatment ($2000-3000/acre) includes factors such as high density RO 
infestation, more remote and/or difficult terrain to negotiate, use of experienced work crews/contractors; 
and, revegetation. 
 
For purposes of this plan the average cost per acre has been calculated at $1,500/acre based on costs from 
2011-2014 (Table VI-1).  This cost will be adjusted accordingly based on the specific factors for each treatment 
area, such as density and access.   
 
Table VI-1. Cost estimates to control Russian olive in the Escalante River watershed.  Included are estimated 
costs for active restoration using native plants for replanting. These costs reflect on-the ground work only – 
and do not take into account capacity and operational costs. 
YEAR Primary Treatment 

Acres 
Treatment Costs Active Restoration Costs (Private lands 

only)1 

2015 400  $1500/acre = $600,000 $18,500 
2016 705 $1,058,000 $18,500 
2017 705 $1,058,000 $18,500 
2018 705 $1,058,000 $18,500 
TOTAL 2516 $3,774,000 $74,000 

1 May include cost of pre-treatment practices such as fencing as well as plants and seeds.  Does not include labor (which 
is largely in-house or volunteer). 
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