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1. Introduction
This plan has been developed to guide restoration efforts on the Escalante River corridor prior to, during and following woody invasive species removal, to
evaluate restoration outcomes, and guide long-term management. Principal exotic species include Russian olive (Elaeagnus angustifolia) and tamarisk (Tamarix
chinensis). Current control efforts are tiered off the Escalante River Watershed Partnership (ERWP)’s Ten-Year Action Plan (Tuhy and Spence 2011) and the
Woody Invasive Control and Restoration Plan (ERWP 2015). The Action Plan and Woody Invasive Control and Restoration Plan act as guiding documents that
serve as the blueprint for short and long-term goals. The mission of ERWP 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.
Given the control measures and substantial resources, primarily from private donations, it is important to be able to assess restoration methods and outcomes,
ensure restoration is successful in the long-term, and report back to the partnership and funders on whether goals have been successfully achieved or not. This
includes ensuring that woody invasives and secondary weed species are prevented from (re)establishing. This Monitoring and Maintenance Plan document is a
comprehensive outline to guide future planning efforts in the monitoring and maintenance of the Escalante River through 2025. The approach used in this plan
derives from the five principal guiding concepts from Standards for Ecologically Successful River Restoration (Palmer et al. 2005):
1. Restoration concepts and goals are developed – there is an endpoint to be achieved;
2. Ecosystem conditions are enhanced or improved;
3. Resilience is maintained or improved – the system is self-sustaining;
4. No lasting harm is done during or as a result of restoration efforts;
5. Ecological assessments of restoration success are completed and reported on.
This plan focuses primarily on the fifth concept. Additionally, ERWP has two guiding principles for monitoring for the entire project: 1) to effectively manage the
resource and work towards meeting resource goals; and 2) to understand ecological response to management. The general concepts, goals and objectives, and
conservation targets and their relationship with restoration goals can be found in the ERWP Ten-year Action Plan and Woody Invasive Control and Restoration
Plan. Ecosystem conditions and resilience are also addressed in the ERWP Ten-year Action Plan and Woody Invasive Control and Restoration Plan, with the
assumption that passive restoration will be effective in restoring conditions to a more historical and pre-Russian olive invasion composition and dynamics. Passive
restoration is chosen because it is all that is needed in most of the Escalante (although on private lands, active restoration is applied in most cases) – it is the most
cost-effective and efficient method, and more active methods simply are not necessary at this time.
A copy of this Monitoring and Maintenance Plan will be stored on ERWP’s website. Additionally, the most up-to-date version will be distributed to ERWP
partners including federal agencies and funders. This Monitoring and Maintenance Plan focuses on Baseline and Performance Monitoring using the Rapid
Monitoring Protocol to assess the effectiveness of woody invasive species treatments and need for management and Long-term Monitoring to assess ecological
trends overtime. Long-term monitoring plan and protocol was previously developed as a mechanism to track long-term physical and ecological trends in the
watershed and is referenced in this document. For more information on Long-term monitoring following woody invasive removal within the Escalante Watershed
see the following documents:
•
•

Monitoring Protocols Following Woody Invasive Species Removal for the Escalante River Watershed Partnership (Spence and Wheeler 2011)
Long-Term Monitoring Following Russian Olive Control in the Escalante River Watershed: Monitoring Plan and Adaptive Management (Spence 2012)

2. Restoration Objectives for the Escalante Watershed
The restoration objectives along the Escalante River, in relation to woody invasive control have been outlined in the ERWP Woody Invasive Control and
Restoration Plan (WICP). In summary, the objective is: 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. “Control” does not mean 100% elimination of Russian olive 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, Russian olive
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 Russian olive
trees, to reduce the local seed source, and to remove as many smaller plants (saplings and seedlings), as feasible.
The Escalante River is a small, shallow, dynamic river with strong bedrock controls and relatively narrow floodplains. The introduction of Russian olive and
tamarisk into the system have altered the flow regimes and natural functioning of the river. Controlling invasive woody species and allowing the proliferation of
natives such as Fremont cottonwood (Populus deltoides ssp. fremontii), Goodding’s willow (Salix gooddingii), coyote willow (Salix exigua), and to a lesser extent,
boxelder (Acer negundo), river birch (Betula occidentalis), yellow willow (Salix lutea) and seepwillow (Baccharis salicina) will encourage the natural flow
regimes and help to restore a resilient and functioning river system.
Control of woody invasive species within the Escalante Watershed has occurred on both public and private lands, beginning in the early 2000’s in the lower part of
the watershed on NPS-managed lands. The majority of the Escalante Watershed is comprised of public lands managed by federal agencies such as Bureau of Land
Management, US Forest Service, and National Park Service with private lands in the communities of Boulder and Escalante. Much of this Monitoring and
Maintenance Plan details protocols used on public lands 1.
Monitoring and maintenance on private lands occurs through the relationship between ERWP partners and individual land owners. Initial woody invasive species
control and revegetation plans are developed, individually, for private parcels in the watershed and are informed, in part, by future use and management objectives.
Private lands objectives are to substantially reduce the occurrence of Russian olive and tamarisk and to establish native vegetation through natural recruitment,
seeding, and planting. The timeframe for achieving these objectives can be longer than 3 to 5 years on private lands in the watershed as many parcels in the
Escalante area have a poor representation of native vegetation, especially herbaceous plants, limited native woody vegetation and high densities of woody invasive
species. Land owners or their representatives are offered on-going support to maintain and monitor the restoration with ERWP taking the lead immediately
following initial treatment and gradually or rapidly transitioning these responsibilities to land owners.
Table 1 summarizes ERWP’s woody invasive control restoration objectives, prevention of secondary weed introduction and spread, and associated performance
standards to determine if the objectives are being met within the first three to five years following initial treatment and into the future. For this Monitoring and
Maintenance Plan, secondary weed species are defined as herbaceous species and rare woody exotics present in the Escalante Watershed. The monitoring methods
that will be used to generate the data necessary to evaluate the performance standards are described in greater detail in this plan.
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ERWP does not pre-empt, override, or dictate management on any federal, state, or private lands. ERWP itself does not have the power to alter existing public land management
prescriptions of the area. Changes in land management prescriptions are subject to federal, state, and local land use planning, policy and decision-making procedures.

Table 1. ERWP restoration objectives and performance standards.
Objectives

Substantially reduce the relative canopy cover of
Russian olive and tamarisk*
Natives dominant and showing recruitment with
many age/height classes along overbank channels
Herbaceous layer largely native, although exotics
may be present

Performance Standards

1. <5% relative canopy cover of nonnative woody species** in 95% of segments treated
2.
3.
4.
5.

>90% relative cover by native woody species
Evidence of natural recruitment (defined in Table 3)
>50% relative herbaceous cover by native species
<10% relative herbaceous cover by secondary weed species of concern including Russian
knapweed (Acroptilon repens), perennial pepperweed (Lepidium latifolium), ravennagrass
(Saccharum ravennae), and camelthorn (Alhagi macrourum)***

Notes:
*Tamarisk is treated on private lands, but is not actively treated on public lands within the Escalante Watershed. During monitoring activities, if data
shows tamarisk canopy cover to increase over time or if these invasive trees begin to move into areas where Russian olive once resided (past treatment
areas), federal land agencies and ERWP should be informed of the data to begin the process of adaptive management strategies.
**Other nonnative woody species of concern include Siberian elm (Ulmus pumila) and black locust (Robinia pseudoacacia), but these are rare. In the
event these species are noted within the Escalante Watershed, federal land agencies and ERWP should be informed of the location by GPS point and extent
of cover to begin the process of adaptive management strategies.
***Secondary herbaceous weed species were identified by partners of the Escalante River Watershed Partnership as weeds most concerning if any of these
species were to invade in small numbers within the Escalante Watershed. In the event these species are detected, federal land agencies and ERWP should
be informed of the location by GPS point and extent of cover to begin the process of adaptive management strategies.

3. Monitoring and Maintenance of the Escalante Watershed
The primary objective of woody invasive species treatments within the Escalante Watershed is outlined in the WICP and is stated above in section 2. In order to
achieve this primary goal, seven more detailed programmatic objectives have been developed. Meeting these seven 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. Two of the seven WICP programmatic objectives are: Conduct follow-up
maintenance and rapid monitoring in 100% of treated basins, and establish a long-term monitoring program in selected high-priority basins that have been treated
for Russian olive. These two monitoring and maintenance objectives are necessary for ERWP to assess restoration efforts and be able to report back to partners and
funders on restoration success or areas of improvement including where additional resources are needed. This section provides detailed information on monitoring
and maintenance protocols for the Escalante Watershed following woody invasive treatments.
Map A1 (Appendix A) shows the stream reaches that are included in this Monitoring and Maintenance Plan. Details of how these reaches were mapped and areas
selected for control can be found in the WICP. This plan focuses on stream reaches targeted for control which includes acres that were inventoried with no Russian
olive found. Control acres will be monitored and are included in the scope of this plan in the event that woody invasive species invade these areas in the future.

Generally regarding treatment and maintenance during woody invasive control along the Escalante, initial treatment occurs on those areas inventoried and
determined Russian olive is present and in need of restoration efforts. Initial treatment is the first year woody invasive treatments occur within specific areas
identified for treatment. Maintenance is secondary retreatment anytime following initial treatment.
To provide insight into how a treated area is performing over-time and to evaluate outcomes of treatment methods and project goals, ERWP conducts Baseline and
Performance monitoring using the Rapid monitoring protocol to make informed management decisions. Rapid monitoring is a monitoring method that is used over
the long-term to inform maintenance. Another type of monitoring that occurs within the Escalante Watershed is called Long-term monitoring and consists of
detailed selected site monitoring repeated at representative sites throughout the basin and conducted by BLM and NPS staff to evaluate ecological trends across
many indicators. There are two basic reasons to monitor:
1. To effectively manage the resource and work towards meeting resource goals. Ensure that all treated areas, and the entire riparian corridor, are regularly
assessed and re-treated as needed in the long-term. Rapid monitoring protocols will be used to meet this monitoring objective.
2. To understand ecological response to management. Assess key indicators of ecological outcomes to understand whether restoration actions are leading to
sustainable river and riparian health. Long-term monitoring protocols will be used to meet this monitoring objective.
Details of methodology and approach to monitoring and maintenance of watershed management segments can be found in Table 2. Five steps for monitoring and
maintenance have been identified as priorities prior to and following initial woody invasive plant treatment. Baseline, Performance, and Long-term monitoring
methods are described in the next section.
Table 2. Steps in the restoration process for the Escalante River, from initial treatment (0) to long-term monitoring and maintenance (4).
Lead
Method(s)/
Partner
Action Type
Area
Timeline
What is Measured and Reported
Estimated Costs
Monitoring Protocol
&
Staffing
0. Initial
Hand tools,
Annual work
Acres of treatment
Up to $1.6 million
Treatment
chainsaws, herbicides
plan
Amount of herbicide used
annually
BLM,
Incorporated in
NPS,
Watershed
budget for initial
USFS,
Management
Prior to or
Pre-treatment relative canopy cover
treatment as this
1. Baseline
Rapid Monitoring
GSEP,
Segments (see
during initial
Pre-treatment photopoints
monitoring would be
Monitoring
Protocol
Corps
Table A1 and
treatment
done at the same time
Map A2-A3 for
or just before initial
management
treatment
areas and
Relative canopy cover
estimated
BLM,
Relative herbaceous cover
$80,000 - $120,000
schedule)
NPS,
Evidence of natural recruitment
2. Performance
Rapid Monitoring
Once every
annually; both actions
USFS,
Photopoints
Monitoring
Protocol
three years
performed at the
GSEP,
Need for maintenance
same time
Corps
Attainment of performance
standards/goals

3. Maintenance

4. Long-Term
Monitoring

Hand and mechanical
treatments, herbicide
application on resprouts, missed
plants, and seedlings

Long-Term
Monitoring Protocol

BLM,
NPS,
USFS,
GSEP,
Corps

Approximately
10 selected longterm monitoring
sites

BLM,
NPS

Minimum 3 to
5 year rotation
or as
determined by
Performance
Monitoring
(#2 above)

Segments retreated
Approximate number of missed trees,
regrowth, and seedlings treated or
retreated
Amount of herbicide used

Every five
years starting
in 2010

Species-specific vegetation
Channel changes
Evidence of natural recruitment
Need for retreatment/maintenance
Attainment of performance standards
Attainment of restoration goals

$10,000 annually

In applying adaptive management, ERWP will also be looking at different ways to incorporate citizen science into the monitoring program including the
development of a citizen science phone application or other means that provides recreational users with a mechanism to submit information about specific location
and condition of observed invasive plants that may warrant treatment. The citizen science plan needs to be further developed, and will be added to this plan, if
appropriate.

3a. Monitoring Methods
There are two types of monitoring methods used for monitoring woody invasive species treatments within the Escalante Watershed and to assess long-term trends:
1) Rapid monitoring (Baseline and Performance monitoring), and 2) Long-term monitoring.
Rapid monitoring is used over the long-term to measure success, inform maintenance and is performed comprehensively on a 3-year rotating schedule, in many
cases alongside maintenance work. Rapid monitoring collects data on relative canopy cover and natural recruitment for some part of the riparian corridor, and that
over any 3-year period of time, the entire riparian corridor (or a set of selected representative sites) is monitored for these two metrics at a minimum. Rapid
monitoring protocol is a semi-quantitative analysis of the riparian vegetation that provides information to characterize the effectiveness of restoration and
determine whether additional restoration and/or maintenance activities need to be enacted. Photography is one part of this monitoring method, visually
documenting the progression of native and nonnative recruitment over time. As a standard, each site will be monitored using Rapid monitoring the year of initial
woody invasives treatments or just before treatment (Baseline monitoring), the year immediately following initial woody invasives treatment then at least once
every three years after (Performance monitoring).
Rapid monitoring will either be collected via paper form (see Appendix B) or electronically through the Collector App for ArcGIS using phones or tablets. If paper
form is used, data must be entered into the database once back at the office. Through Collector, data must be synced once connected to wifi. All Rapid monitoring
data are stored in the ArcGIS database.
Long-term monitoring is detailed selected site monitoring to evaluate ecological trends across many indicators directed and in most cases performed by NPS and
BLM staff. Long-term monitoring is referenced in this plan and specific protocols for this type of monitoring have been developed in separate documents.
The principal methods used for monitoring are discussed in more detail in this section.

3a (1). Rapid Monitoring Site Selection
The ERWP Woody Invasive Control Plan describes the process for how woody invasives within the Escalante Watershed were mapped using aerial imagery. The
area mapped for the WICP is the section of the riparian corridor that would be restored in best-case scenario to achieve watershed-scale goals. Map A1 shows the
stream reaches and vegetation imagery used for the WICP. Maps A2 and A3 were developed to 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 show the
corridor lengths and acreage or riparian vegetation for each segment, which have been divided between the main stem of the river and tributaries. See the ERWP
Woody Invasive Control Plan for more detailed information on these management segments.
For Rapid monitoring, sites are selected based on the development of the annual treatment work plan. Polygons of proposed treatment areas are then created in the
ERWP GIS database to reflect this annual work plan. Each polygon is assigned a management segment. The geographic scope of management segments provides
an intermediate tool between the coarse watershed scale and the fine view represented by a treatment polygon. In many cases, management segments are miles
long and made up of several proposed treatment polygons. Proposed treatment polygons are developed to represent what a crew would be able to treat in a season.
Within these treatment polygons, at least one Rapid monitoring site will be selected depending on the size of the treatment area therefore a management segment
will contain many Rapid monitoring sites. A GPS point will be collected to define the Rapid monitoring site. From that GPS point, the assessment area is defined*.
To assess long-term trends, repetition of monitoring at these sites is important. In general, Rapid monitoring is repeated every three years at the same monitoring
sites within the segment.
*Specific details and protocol for random site selection, assignment and representation of management segment, and extent of Rapid monitoring plot will be
developed in a Rapid Monitoring Site Selection Protocol document (to be developed Spring 2018).

3a (2). Rapid Monitoring - Baseline (Action Type 1 in Table 2)
Baseline monitoring will be done before initial treatment for each proposed treatment polygon and provides a baseline for future monitoring efforts. During
Baseline monitoring, at least one photopoint per monitoring site will be established and photos taken (GPS points will be documented per photopoint at each site
so to rematch photopoints as closely as possible in the future, following ERWP’s Photo Point Protocol – to be developed Spring 2018), and a Rapid Monitoring
data form (Appendix B) will be completed to document pre-treatment relative canopy cover. Relative canopy cover is defined as a percentage of native or nonnative woody species of measured total canopy (native + non-native). A set of native and non-native woody species have been selected that are typically found in
the Escalante Watershed and are included on the assessment form. Additionally, relative herbaceous cover is assessed prior to any woody invasive treatments.
Rapid monitoring data and photos are to be collected in the field and uploaded to the database. Rapid-monitoring – Baseline protocols will be established as a field
instruction guide for those conducting monitoring (to be developed Spring 2018).

3a (3). Rapid Monitoring - Performance (Action Type 2 in Table 2)
Performance monitoring, using the Rapid Monitoring protocol, is a quick monitoring assessment that is performed to measure success and can inform maintenance
needs. Performance monitoring is conducted the year following initial woody invasive treatments, then repeated at each monitoring site once every three years. As
a summary of the timeline, Baseline monitoring provides initial baseline data which occurs before any initial treatment (assessing baseline relative cover). Woody
invasive primary treatment occurs at primary treatment areas, of which there may be several within a management segment. Performance monitoring is then
conducted at the same site as Baseline monitoring the next year following initial treatment. Finally, Performance monitoring is conducted every three years

thereafter at these same sites. Rapid-monitoring – Performance protocols will be established as a field instruction guide for those conducting monitoring (to be
developed Spring 2018).
As indicated in Table 2, the following data, at minimum, should be collected during Performance monitoring and recorded on the Rapid Monitoring data form
(Appendix B):
•
•
•
•
•
•

Relative cover of native woody vegetation (cover of native woody species as % of total woody plant cover)
Relative cover of non-native woody vegetation (cover of non-native woody species as % of total woody plant cover)
Dominant Herbaceous Species & Other Vegetation Present (cover of herbs/grasses as % of total herbaceous plant cover)
Evidence of natural recruitment (see Table 3)
Photopoints
Need for retreatment/maintenance. Characterize the need for retreatment/maintenance and schedule (e.g., next year; within the next 3 years, etc.) based on
observations of missed trees, new seedling, and regrowth.

See Table 3 for native woody species restoration indicator values for the Escalante River. ERWP defines "recruitment of native plants" in terms of willow and
cottonwood growth thresholds. The clonal willow threshold is 100 stems or more that are at least 0.5 meters in height. The cottonwood threshold is at least 20
cottonwoods that are greater than 1 meter in height. Additionally, the nonclonal willow threshold is 20 per site at a height of 1 meter or greater. If any one of these
thresholds are met, then the site is considered to have passive recruitment.
Table 3. Indicators of native woody species recruitment.
Species
Minimum height Number
Nonclonal native willows
1m
≥20 per site*
Native clonal woody species
0.5 m
≥100 per site
Native trees (e.g., Populus spp., Acer negundo)
1m
≥20 per site
*Note: This species is not always present, focus on clonal woody species and trees for native woody species recruitment indicators.

3a (4). Maintenance (Action Type 3 in Table 2)
Maintenance is any secondary retreatment work performed in an area that has already been initially treated for woody invasive species within the Escalante
Watershed. Secondary retreatment is conducted to ensure any missed trees, regrowth of non-native woody vegetation, and new seedlings of non-native woody
vegetation are treated. Maintenance is done the year following initial treatment, and minimum three to five years after initial treatment, then as needed thereafter,
typically in conjunction with rapid monitoring. Generally, as seen on previous work completed along the river, re-sprouts and new seedlings are rare two years
post-initial treatment. Because Russian olive trees are thought to require 3-5 years to reach reproductive maturity, treatment areas are not to be left more than five
years without maintenance efforts so as to reduce the number of new sprouts, missed, or regrowth trees adding more seeds to the system. Previous work has shown
that once levels of non-natives are low, maintenance is relatively quick and easy, with up to 1-2 miles of the river corridor completed each day, depending on field
crew size (it is estimated field crew will be at least 4 people to complete 1-2 miles of river per day), experience, and location of worksite.
As a check and balance, the need for maintenance will also be evaluated during Performance monitoring (Action Type 2 in Table 2). The need for maintenance
will be evaluated based on the number and extent of missed trees, regrowth of non-native woody vegetation, and new seedlings of non-native woody vegetation
recorded on the Rapid Monitoring Form (Appendix B).

3a (5). Long-Term Monitoring (Action Type 4 in Table 2)
Long-term monitoring or ecosystem monitoring serves the purpose of tracking physical and ecological trends overtime and consists of monitoring transects at
approximately 10 sites throughout the watershed. For more information on Long-term monitoring following woody invasive treatments within the Escalante
Watershed see the following documents:
•
•

Monitoring Protocols Following Woody Invasive Species Removal for the Escalante River Watershed Partnership (Spence and Wheeler, 2011)
Long-Term Monitoring Following Russian Olive Control in the Escalante River Watershed: Monitoring Plan and Adaptive Management (Spence 2012)

Other possible ideas for long-term monitoring of woody invasive treatments that have yet to be implemented, but may in light of new funding sources or interests
include remotely sensed imagery used in evaluating long-term trends in vegetation and channel form over a broad spatial scale, historical photos points (preRussian olive invasion) evaluated using long-term trends, or the use of high resolution aerial imagery to assess channel change over the entire river or large
segments using a mapped baseline channel alignment overlain on contemporary imagery to quickly assess where channel changes have occurred. In the event new
long-term monitoring assessments are developed, plans and protocols will be constructed as guiding documents through the Escalante River Watershed
Partnership.

3a (6). Photo Points
Photos are taken at each monitoring site and during each monitoring event as a visual snapshot to track progress and success towards meeting restoration goals.
Photos are used as a tool during Rapid monitoring, both baseline and performance monitoring, and are stored in the database. Photo points are defined with GPS
points and directional coordinates. To provide comparable data, repeat photos are taken from the exact same location and direction each time. ERWP will develop
a photo point protocol as a field instruction guide for those conducting monitoring (to be developed Spring 2018).

4. Reporting
An annual maintenance and monitoring report will be prepared by March 1st for treatment and/or monitoring of the previous year. An example report outline is
below. Annual reports will be provided to the Escalante River Watershed Partnership, federal and state land agency partners, and funders via email.
1. Summary of watershed management segments treated in that year and cumulatively to date, with baseline monitoring results:
a. map or list of segments treated in that year and cumulative to date
b. table of acres treated and retreated (reporting year and cumulative to date)
c. tables or graphs of relative canopy cover pre- and post-treatment
d. photopoints pre- and post-treatment
e. grand total of area treated and cumulative to-date
2. Summary of watershed management segments monitored in that year and cumulatively to date, and performance monitoring results:
a. map of segments monitored and cumulative to date
b. tables or graphs of relative canopy cover at each monitored segment
c. tables or graphs of evidence of natural recruitment at each monitored segment
d. photopoints with interpretation of observed change
e. list or table comparing monitoring results with performance standards
f. list or table of where retreatment/maintenance will be necessary to meet performance standards
3. Summary of long-term monitoring conducted in that year, if applicable

5. Budget and Staffing
The estimated maintenance and monitoring budget and staffing can be found in Table 5. Based on 2015 rates, an estimated $120,000/year will be needed by
ERWP for long-term maintenance. GSEP presented a plan to the BLM and NPS asking for a commitment of $25,000 each per year through 2025. ERWP would
be responsible for raising the remaining balance needed each year with a commitment from USFS as well. GSEP, BLM, and NPS plan to meet in spring of 2018 to
finalize budgeting and staffing options. Table 5 represents GSEP’s long-term plan, as presented to the federal partners.
Table 5. Lead responsibilities by partner, staffing needs and costs for monitoring and maintenance on the Escalante River.
Action
Lead Partner
Lead Funding Source(s)
Staffing Needs
Estimated Costs
from
Table 2
0&1
GSEP, BLM, NPS
See WICP; various funding GSEP, Corps Partners, BLM and NPS staff Up to $1.6 million annual budget
sources
2&3
GSEP
NPS, BLM, GSEP
2 - 4 seasonal staff, employed by GSEP;
$80,000 to $120,000 (includes salaries,
employed for 7 to 9 months. Staff will
supplies, vehicle, etc.) - Annually
complete selected retreatment and rapid
monitoring annually. Data will be entered
into GIS database and end of year report
completed annually.
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BLM, NPS

NPS, BLM, GSEP

Also, potential option to partner with
conservation corps crews.
Agency and seasonal staff – Agency staff
(resource specialists) will take lead on long
term monitoring and data analysis.

$10,000 - Annually
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Appendix A: Watershed Management Segment Maintenance and Monitoring Schedule and Maps
Table A1: Suggested* Maintenance and Rapid Monitoring Schedule through 2025 (Estimated)1

M-1

Headwaters to Westside State Park Rd2

2.9

Riparian
Vegetation
(Acres)
15

M-2

State Park Rd to Pine Creek Confluence2

4.52

2

M-3

Pine Creek to Death Hollow

5.46

70

M-4

Death Hollow to Sand Creek

4.23

110

X

X

X

M-5

Sand Creek to Calf Creek

3.15

85

X

X

X

M-6

Calf Creek to Boulder Creek

6.23

169

X

X

M-7

Boulder Creek to The Gulch

8.7

160

X

X

X

M-8

The Gulch to Horse Canyon

3.01

73

X

M-9

Horse Canyon to Harris Wash

10.53

433

X

X

M-10

Harris Wash to Choprock

5.42

191

X

M-11

Choprock to 25 Mile Wash

7.97

275

X

M-12

25 Mile Wash to East Moody Canyon

7.56

132

X

M-13

East Moody Canyon to Scorpion Gulch

5.69

79

M-14

Scorpion Gulch to Stevens Canyon

12.28

100

X

X

X

M-15

Stevens Canyon to Lake Powel

6.62

101

X

X

X

T-200

Main Canyon

15.36

104

T-201

North Creek

44.17

270

T-202

Wide Hollow2

0

0

T-203

Pine Creek

17.15

78

T-204

Death Hollow

44.82

143

X

T-205

Sand Creek

37.3

174

X

T-206

Calf Creek

11.57

167

T-207

Deer Canyon

3.36

11

T-208

Boulder Creek

20.15

137

T-209

Boulder Irrigation2

0

194

T-210
T-211
T-212

Deer Creek
Lower Gulch
Upper Gulch

38.25
22.48
37.88

290
231
493

X

T-213

Horse Canyon

12.22

48

X

Segment

Reach/Tributary Name

Reach
Length
(Miles)

2017

2018

2019

2020

X

2021

2022

2023

2024

X

X

2025
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X

X

X
X

X

X
X

X

X

X
X
X

X

X
X

X

X

X
X
X

X

X

X
X

X

X

X

X

T-214

Silver Falls

0.04

Riparian
Vegetation
(Acres)
0.7

T-215

Choprock

15.91

70

X

T-216

Neon

7.02

13

X

T-217

Moody Canyons

2.88

7

T-218

George’s Camp

20.36

166

X

X

X

T-219

Sheep Canyon

8.57

12

X

X

X

T-220

Stevens Canyon

37.82

148

X

X

T-221

Cow Canyon

26.04

241

X

X

T-222

Explorer Canyon

4.51

42

X

X

T-300

Upper Valley2

19.35

67

X

X

T-301

Upper Alvey Wash

22.49

61

X

X

T-302

Alvey Wash – Private Ownership

14.6

5.1

T-303

Phipps Wash

6.69

31

T-304

Harris Wash/Ten Mile Wash

15.33

62

T-305

Lower Harris Wash

15.42

283

T-306

Fence Canyon

3.63

46

T-307

25 Mile Wash

36.21

264

T-308

Scorpion Gulch

4.13

21

X

X

T-309

Fools Canyon

5.62

70

X

X

T-310

Coyote Gulch

32.29

304

X

T-311

Willow Gulch

18.16

55

X

X

T-312

Fifty Mile and Davis Gulch

15.48

42

X

X

732

6350

Segment

Reach/Tributary Name

Reach
Length
(Miles)

TOTAL

Total Acres Annually

2017

2018

2019

2020

2021

X

2022

2023

X
X
X

X

X

X
X

X

X
X

X
X

X

X

X

X

X

X

X
X

21693

2025

X

X

X

19333

X

X

X

2328
2268
2428
1783
1351
Contains private land that may not be treated
2
Table represents a guideline, and will be updated annually to reflect retreatment and monitoring needs
3
Actual treated acres for 2017 and 2018 will not be this high, as primary treatment is still being conducted is some sections of the mainstem of the river
1

2024

1673

2456

Maps A1, A2, A3: Escalate Watershed Stream Reaches Selected for Control and Management Segments
Map A1: Stream reaches
included in this plan.

Map A2: Watershed Management
Segments – Upper Basin, based on
drainages with riparian vegetation.

Map A3: Watershed Management
Segments – Lower Basin, based on
drainages with riparian vegetation.

Appendix B: Rapid Monitoring Data Form
ERWP RAPID MONITORING (page 1 of 2)
Site/Segment Number and Name:

Date:

Site/Segment Age (circle one): Pre-treatment

Observers:

Post-treatment (Yr 0) Year 1

Year 2

Year 3

Year 4

Year 5

GPS Site Coordinates: Check device is set to NAD 83
#1(river): Easting____________Northing_________
General Location of Area Surveyed:

#2(upland): Easting______________Northing____________
Area Surveyed (¼ acre recommended; ft2 or acres)

Photopoint No. and Description:

Photopoint No. and Description:

Photopoint No. and Description:

Photopoint No. and Description:

Photopoint No. and Description:

Photopoint No. and Description:

Dominant Upland Substrates (circle one or two):
sand silt gravel clay cobble boulder bedrock

Geomorphic Surface (circle one):
Channel Streambank Lower Floodplain Side Channel
Elevated Terrace Ditch Fence line Upland

Tamarisk Leaf Beetle Presence:
Y N
(describe)_______________________
Tent Caterpillars/Insect Impacts: Y N
(describe)_______________________
Wildlife Impacts:
Y N
(describe)_______________________

Ag/Development Impacts:
Y N
(describe)____________________
Flood Impacts:
Y N
(describe)_____________________
Other Impacts:
Y N

Fire Sign:

Y

(describe)_____________________

(describe)_____________________

N

(describe)_______________________

Recreation Impacts:

Y

N

(describe)_______________________

Other Impacts:

Y

General Observations (Descriptive terms to consider: trampling, herbivory, defoliation, grazing, cropping, disease, density, fire
intensity, bank collapse, sedimentation, turbidity, flooding, wind throw, biomass, & trails. Estimate the next year retreatment is
needed.):

N

Total Relative Cover Class (cover of species as percent of total cover):

1 (0–5%) 2 (6–10%) 3 (11–20%) 4 (21–30%) 5 (31–40%) 6 (41–50%) 7 (51–60%) 8 (61–70%) 9 (71–80%) 10 (81–90%) 11 (91–95%) 12 (96–100%)
1 Age

classes: CL=clonal shoots; SE=seedling (0-25 cm); SA=sapling (0.26-3 m); MC=mid-canopy (3-10 m); TC=tall canopy (11-20 m), OG=oldgrowth (>21 m). (3.28 feet = 1 m)
For each layer estimate numbers using abundance category (see 2 below)
2 Abundance category: 1= 1-10, 2=11-50, 3=51-100, 4=101-200, 5= 201-500, 6=501-1000, 7=>1001

NATIVE WOODY VEGETATION
Native Species
Fremont
cottonwood
(P. fremontii)
Narrowleaf
cottonwood
(P. angustifolia)
Coyote willow
(Salix exigua)
Yellow willow
(Salix lutea)
Goodding’s willow
(Salix gooddingii)
Box elder
(Acer negundo)
River birch
(Betula occidentalis)
Downy serviceberry
(Amelanchier arborea)

Relative
Cover
Class

Age Class Abundance1, 2
SE

SA

MC

TC

Russian olive
(Elaeagnus angustifolia)
Black Locust
(Robinia pseudoacacia)
Tamarisk
(Saltcedar/Tamarix spp.)
*use abundance category

Siberian Elm
(Ulmus pumila)

Native Species
Netleaf hackberry
(Celtis reticulate)
Bullberry (Shepherdia
argentea)
False Willow
(Baccharis emoryi)
Four-wing saltbrush
(Atriplex canescens)
Buffaloberry
(Shepherdia)
Rabbitbrush var.
(Ericameria nauseosa)
Sage var.
(Salvia officinalis)
Three-leaf sumac
(Rhus trilobata)

Age Class Abundance1, 2
SE

SA

MC

TC

OG

HERBACEOUS SPECIES

NON-NATIVE WOODY VEGETATION1
Non-native Woody
Species2

OG

Relative
Cover
Class

No. of
Stems
Present

No. of
Regrowth
Stems

No. of
Missed
Stems

Dominant Herbaceous Species &
Other Vegetation Present

Relative Cover Class

Brome var., cheatgrass
Bunchgrass var.
Clematis
Globemallow
Russian Thistle, tumbleweed
Western Aster
Yellow Beeplant
Clover var.
Ragweed

RECRUITMENT OF NATIVE WOODY SPP.
Species

Avg. Height (m)

No./Tally

