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1.0 INTRODUCTION 

Historically, the Rio Grande in southern New Mexico was characterized by a wide, active floodplain with 
numerous marshes, backwater, oxbow pools, and a fringe forest of cottonwoods (Populus spp.), willows 
(Salix spp.), and shrubby phreatophytes (USFWS 2005). Stream flows, although subject to great 
fluctuations, were believed to be perennial in all years. By 1880 however, most of the land along the river 
that could be irrigated was under development. Between 1938 and 1943, the United States (U.S.) Section 
of the International Boundary and Water Commission (USIBWC) constructed the Rio Grande 
Canalization Project (RGCP) spanning a 105-mile reach of the Rio Grande from Percha Diversion Dam, 
New Mexico to American Dam in El Paso, Texas. The RGCP was constructed to facilitate compliance 
with equitable allocation of water between the United States and Mexico under the U.S.-Mexico 
Convention of 1906 (Act of June 4, 1936, PL 648; 49 Stat. 1463), and to provide flood protection against 
a 100-year flood event. The RGCP straightened and channelized the river, armored the riverbanks, 
constructed levees, and cleared the floodplain. RGCP construction and subsequent floodplain and channel 
maintenance have significantly reduced the occurrence and extent of aquatic, riparian, and wetland 
habitat.  

Riparian and wetland habitats support a variety of floral and faunal species and are an important habitat 
found along the floodplains of Rio Grande River system. These habitats support threatened and 
endangered species including the southwestern willow flycatcher (Empidonax traillii extimus). Changes 
and reductions to riparian systems including the removal or reduction of riparian vegetation, reductions in 
water flow, alteration of flow patterns, and physical modifications to waterways have caused decline of 
some riparian species’ populations. A reduction in occurrence and extent of wetland and riparian habitat 
is evident along the RGCP.  

The USIBWC recognized the need to accomplish flood control, water delivery, and operation and 
maintenance activities in a manner that enhanced or restored the riparian ecosystem. On June 4, 2009, the 
USIBWC issued a Record of Decision (ROD) on long-term management of the RGCP. The ROD 
authorized restoration of aquatic habitat and a mosaic of native riparian plant communities at 30 sites 
totaling more than 550 acres over 10 years (through 2019). The principal objectives of the restoration are 
to enhance river-floodplain hydrologic connectivity; reduce exotic vegetation; restore endangered species 
habitat; and reestablish riparian habitat. The RGCP Conceptual Restoration Plan and Cumulative Effects 
Analysis, Rio Grande-Caballo Dam to American Dam, New Mexico and Texas (2009) was developed in 
coordination with the U.S. Army Corps of Engineers (USACE 2009). The plan focused on restoring 
healthy riparian function, improving terrestrial wildlife habitat at sites, and enhancing the natural riverine 
process. As part of the Final Environmental Impact Statement (EIS): River Management Alternatives for 
the Rio Grande Canalization Project, the 2009 USIBWC ROD on long-term management of the RGCP 
(USIBWC 2004, 2009) identified a phased implementation approach for restoration measures. Phase I 
included the collection of additional site-specific data and design of site-specific implementation plans, 
which was documented in the 2011 Site Implementation Plans for the Rio Grande Canalization Project 
Restoration Implementation Plan (TRC 2011). The Conceptual Restoration Plan and Site Implementation 
Plans will be guides for restoration site implementation, including the site improvement for flycatcher 
breeding habitat. 
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The 2011 Biological Assessment (BA) for implementation of the ROD included site-specific information 
and species data collected during the phased implementation (SWCA 2011). The U.S. Fish and Wildlife 
Service (USFWS) issued a Biological Opinion (BO) in August 2012, which provides Reasonable and 
Prudent Measures that the USIBWC would undertake to ensure the protection of the flycatcher including 
establishing and maintaining breeding habitat (USFWS 2012). Since the 2012 BO, restoration activities 
have included cessation of mowing on 1,838 acres of No Mow Zones (which include most restoration 
sites) and the active management and restoration of 15 sites. In 2017 (IDEALS-AGEISS 2017), the BA 
was updated with information on the ROD implementation, changes in listed species status and critical 
habitat, and channel maintenance activities discussed in the River Management Plan (USIBWC 2016). In 
2017, USIBWC consulted with the USFWS on the potential impacts to threatened and endangered species 
as a result of channel maintenance activities documented in USIBWC’s River Management Plan for 
RGCP (USIBWC 2016), and USIBWC has been issued an updated BO for the actions (USFWS 2017). 

In September 2017, USIBWC awarded Task Order IBM17T0012 to IDEALS-AGEISS for the 
implementation of a total of 68.8 acres of riparian habitat at three restoration sites along the RGCP in 
compliance with the ROD as well as the 2011 and 2017 BAs. Restoration efforts are concentrated at two 
sites in New Mexico (Sunland Park and Anapra Bridge), and one in New Mexico/Texas (Country Club 
East; Figure 1-1). Specifically, habitat restoration goals were to:  

■ Develop riparian forest (15 acres) and woodland habitat (14 acres) at Country Club East restoration 
site 

■ Develop open riparian woodland and dense riparian shrub habitat for the endangered southwestern 
willow flycatcher (Empidonax traillii extimus; flycatcher) at Sunland Park  

■ Develop open riparian woodland habitat at the Anapra Bridge restoration site (Table 1-1) 

This annual report describes the current conditions, the restoration monitoring activities, and results from 
October 2017 to October 2018 at the Anapra Bridge, Sunland Park, and Country Club East restoration 
sites.  

  



Country Club East

Sunland Park

Anapra

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan,
Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand),
NGCC, © OpenStreetMap contributors, and the GIS User Community

I

Figure 1-1. Location of restoration sites along
               the Rio Grande Canalization Project

Map area

0 1 2 3
Miles

Legend
Restoration Sites

Tonyab
Typewritten Text
3



2018 Final Interim Annual Report for Riparian Habitat Restoration at 
Country Club East, Sunland Park, and Anapra Bridge Restoration Sites 

4 

Table 1-1. Summary of Work Planned and Implemented at Habitat Restoration Sites 

Site Acres Targeted Habitat Planned Restoration Work Restoration Work Implemented 2017-2018 

Country Club 
East 

29 Riparian forest (15 acres) 
and woodland (14 acres) 

Targeted habitat includes creating 
alternating zones of closed canopy habitat 
and open woodland. The implementation 
plan suggested two 5-acre and one 4-acre 
open woodland patches separated by three 5-
acre closed canopy forest habitats. However, 
to eliminate fragmenting the habitat, the 
planting regime was altered to produce a 
transition from the closed canopy forest to 
open woodland (IDEALS-AGEISS 2018). 

Channel cuts and floodplain excavation of swales 
were implemented at the site. Transplanted coyote 
willows were placed along the river banks to 
supplement areas where saltcedars were removed. 
Cottonwoods were concentrated in the swales. 
Goodding’s willows and cottonwoods were densely 
planted adjacent to the river bank, and the more open 
woodland areas were planted closer to the levees. 
Grass seeding occurred on 5.5 acres in the open 
woodland habitat. 

Sunland Park 28.8 Open riparian woodland 
and dense riparian shrub 
habitat  

This site is targeted for open riparian 
woodland and approximately 5 acres of 
dense riparian shrub habitat for flycatchers. 

The northern end of the site, which already contains 
some riparian habitat, was further augmented with 
coyote and Goodding’s willows to provide for the 
dense riparian habitat preferred by flycatchers. 
Cottonwoods were planted in clusters while avoiding 
the native vegetation and along portions of the trail to 
provide shade. Approximately 3.5 acres of grass 
seeding was conducted. 

Anapra 
Bridge 

11 Open riparian woodland To create open riparian woodland habitat, 
cottonwoods would be spaced throughout 
this linear site. In addition, cottonwoods 
would be spaced along the trail to provide 
shade. Longstem shrubs would be planted in 
six areas along the trail section with a 10-
foot buffer between the trail and the 
vegetation 

Transplanted coyote willow clumps were placed along 
the bank and intermixed with remaining native 
vegetation. Cottonwoods were planted to create open 
woodland habitat. A smaller number of Gooding’s 
willows were intermixed with the cottonwoods. 
Approximately 0.27 acre of grasses seeding was 
conducted. 
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2.0 RESTORATION METHODOLOGY 

Prior to conducting any work, the field crew established a minimum of three camera points for each 
restoration site (Table 2-1). Each camera point has a Global Positioning System (GPS) location and is 
permanently marked for future reference. Three photo points for each camera point (where the camera is 
located) were established and permanently marked (fencepost or rebar). The distance between camera and 
photo point and the azimuth was noted and an identification number was assigned to each photo and 
camera point. The points were given an adequate view of the site to document the anticipated growth of 
revegetated areas and to monitor the stability of in-stream work. Photo point information was collected 
during five periods of the project: pre-implementation monitoring, pre-restoration monitoring, and three 
times during post-restoration events. Additional photos were taken of any significant changes and points 
of interest. Photos were documented in accordance with Federal and National Archives and Records 
Administration regulations. Each photo meets the USIBWC requirements for pixel array and was 
uniquely numbered and labeled for identification. Qualitative monitoring field sheets developed by 
USIBWC were used to document conditions at each site during each monitoring period. 

Table 2-1. Established Photo Points for Each Restoration Site 

Restoration Site1 
Photo Point 1 Photo Point 2 Photo Point 3 

UTM E  UTM N UTM E  UTM N UTM E  UTM N 

Country Club East  348007 3523023 348022 3522824 348154 3522498 

Sunland Park 350406 3519904 350522 3519787 350840 3519610 

Anapra Bridge 352217 3519296 351825 3519320 351638 3519347 
1 Specific bearings from each photo point are contained in Appendix A. 
UTM Universal Transverse Mercator 

2.1 Site Preparation 

Prior to implementation of the restoration effort, two types of signage were posted within the restoration 
properties. Within each restoration site, two steel post signs and flexible delineator posts were maintained 
at approximately 200 to 400 feet apart.  

To protect native vegetation identified at the site, vegetation was flagged prior to site preparation. Exotic 
species were then removed in order to increase the current native habitat. Saltcedar (Tamarisk spp.) plants 
were cut near the base of the plant with a chainsaw, these branches were then run through a wood chipper 
with the woodchips being dispersed throughout the site. Following removal of the branches and trunks, a 
backhoe and excavator with a bucket and grappler (clasping thumb) attachment was used to extract the 
large root masses including the root crown. This removal process was used for saltcedars along the stream 
bank and throughout the restoration sites within the floodplain. Other low-growing noxious weeds 
(e.g., Russian thistle [Salsola tragus]) were grubbed using a small tractor with a mower attachment. Site 
preparation began in December 2017, continued in concurrence with planting activities at other 
restoration sites, and was completed in April 2018.  
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Table 2-2. Planting Requirements for the Three Restoration Sites 

Planting Country Club East Sunland Park Anapra Bridge 

Coyote willow poles 3,480 3,440 330 

Gooding’s willow poles 440 2,350 55 

Cottonwood poles 1,620 400 110 

Longstem riparian shrubs 2,320 1,152 330 

Arizona ash and/or Arizona ash 10 10 10 

Grass and forb seeding  5.15 acres 3.5 acres 0.27 acre 

Original conditions  Mowing has been discontinued at the 
site. Mixed stands of native and 
nonnative vegetation occurred, 
including coyote willow along the 
banks, saltcedar, mesquite, arrow-weed 
and brush, including nonnative kochia 
and Russian thistle. 
The southern end of this site contains 
good patches of screwbean mesquite 
with a thin coyote willow component 
along the river bank and a few 
cottonwoods. 

Unmaintained with large cottonwoods 
and mature mesquite, willows, and 
saltcedar. Site contains isolated Russian 
olives. Saltcedar beetle damage is 
evident.  

Mowing has not occurred in several 
years; however, mowing may continue 
along bike path. The site contains large 
saltcedars (with evidence of beetle 
damage) and Russian olives. Surface 
salt areas occur throughout the site. 
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2.3 Groundwater Monitoring 

During each monitoring period and assessment, groundwater levels were collected and analyzed at the 
existing USIBWC shallow groundwater monitoring wells at the restoration sites and the information will 
be used to supplement the groundwater monitoring data from the past several years. Groundwater 
measurements were taken to the top of the polyvinyl chloride casing inside the steel protector. 

2.4 Restoration Monitoring  

A pre-implementation monitoring assessment was conducted on 16 October 2017, prior to any work at 
the sites in support of the restoration plan. Field crew identified and mapped the distribution of invasive 
species for removal and riparian habitat (specifically the willow species of interest) to be protected during 
restoration efforts. Wildlife species and floral species observed on the site were documented.  

Once the noxious vegetation was removed, and the site prepped for planting, a pre-restoration assessment 
of the three sites was conducted. This assessment documented the remainder of the native vegetation on 
each site and the baseline habitat prior to planting and was conducted in February 2018.  

Three post-restoration assessments were conducted in May, August, and October of 2018. During post-
restoration efforts, native and non-native species were noted as well as approximate cover. Both random 
and fixed plot approaches (1/10th-acre plots) were used to approximate the type and percent of ground, 
brush, and canopy cover. The circular plots measure 37.2 feet in diameter. Immediately after planting, 
three to four fixed plots were established within each restoration site. In addition, during each monitoring 
session, three additional random plots were chosen and monitored. During the October 2018 monitoring 
session, all planted cottonwood poles and willows were counted to determine survivorship. Percent cover 
and species composition were recorded on each site’s field monitoring sheet (Appendix A). In addition, 
any changes in vegetation condition were noted on the field monitoring sheet, as well as stream bank 
conditions and any wildlife sightings.  
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3.0 RESULTS 

3.1 Groundwater Monitoring 

Groundwater levels are historically lower at the Anapra Bridge site compared to the other two sites except 
during irrigation release periods when they are similar (Appendix A). The wells at Sunland Park (SP-
MW-1) and Country Club East (CCE-MW-2, CCE-MW-3) were re-established in March 2018. Table 3-1 
presents information tabulating current groundwater levels at the Country Club East, Sunland Park, and 
Anapra Bridge restoration sites.  

Table 3-1. Groundwater Monitoring Well Data 

Site Well ID 

Site Visit Dates and Depth to Water from Surface in Feet 

Pre-
implementa-

tion 2017 

Pre-
restoration 

2018 
Post-restoration 2018/2019 

11/10/2017 2/5/2018 
May 
2018 

Aug 
2018 

Oct 
2018 

April 
2019 

July 
2019 

Oct 
2019 

Anapra 
AB-MW-1 4.09 3.83 4.5 2.43 7.40    

AB-MW-2 5.15 2.17 1.52 2.17 8.90    

Sunland 
Park 

SP-MW-1 Destroyed Destroyed 2.68 3.97 8.76    

SP-MW-2 5.42 3.42 4.87 3.64 11.8    

SP-MW-3 3.08 2.75 4.58 7.09 9.00    

Country 
Club 
East 

CCE-MW-
1 (TX) 

6.55 6.46 5.22 6.49 7.60    

CCE-MW-
2 

4.38 Obstructed 2.68 2.79 7.90    

CCE-MW-
3 

Obstructed 
well 

Obstructed at 
4.06 

4.08 3.94 5.80    

3.2 Post-Restoration Site Conditions 

Native forbs and grasses were found throughout all three restoration sites and made up a large part of the 
ground cover (Appendix A). Dominant vegetation at the three sites varied (Table 3-2). Kochia (Kochia 
scoparia) and Bermuda grass (Cynodon dactylon) were the most common non-native species to dominate 
the sites during the August monitoring (when the largest diversity and covering of species was 
documented). These species were prevalent in the disturbed areas where saltcedars were removed, and 
kochia was prevalent in the coyote willow (Salix exigua) transplant areas of Sunland Park and Country 
Club East. Approximately 15.9 acres of saltcedar was removed: Country Club East 5.17 acres, Sunland 
Park 7.18 acres, and Anapra Bridge 3.55 acres. From September 19-21, 2018, IDEALS-AGEISS treated 
saltcedar re-sprouts with Garlon® 4 herbicide at the restoration sites.  
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Table 3-2. Dominant Vegetation Cover Observed at the Three Restoration Sites, 
August 2018 

Common Name Scientific Name 
Estimated Percent Cover 

Anapra  Sunland Park Country Club 

Native Species 
Coyote willow Salix exigua 5-10 <5 <5 

Cottonwood Populus deltoides - 1  1 

Screwbean mesquite Prosopis pubescens <5 5 5 

Salt grass Distichlis spicata <5 - <1 

Willow baccharis Baccharis salicina <1 - 1 

Silverleaf nightshade Solanum elaeagnifolium - 8 15 

Alkali sacaton Sporobolus airoides <3 - 5 

Squirreltail Elymus elymoides - - 1 

Milkweed Asclepias spp. - 5 15 

Bulrush Typha spp. - - 1 

Crotaluria Crotalaria spp. <1 - 1 

Spiny chloracantha Chloracantha spinosa <1 1 - 

Iodine bush Allenrolfea occidentalis <1 - - 

Goosefoot Chenopodium spp. <5 - - 

Purple aster 
Symphyotrichum 
ascendens 

<1 - - 

Funastrum Funastrum cynanchoides - 1 - 

Fogfruit Phyla lanceolata - 1 - 

Sunflower Helianthus spp. - 1 - 

Guara Guara spp. - 5 - 

Non-Native Species 
Saltcedar Tamarix chinensis <1 <1 1 

Bermuda grass Cynodon dactylon 40 40 40 

Kochia Kochia scoparia - - 5 

Giant cane Arundo donax - - 1 

3.2.1 Country Club East 

USIBWC discontinued mowing along the Country Club East site in 2011. The southern end of the site 
has moderate patches of screwbean mesquite (Prosopis pubescens) with a thin coyote willow component 
along the river bank and a few cottonwoods (Populus deltoides). Away from the river there are some 
mixed native and non-native vegetation patches with scattered Siberian elm (Ulmus pumila) and 
cottonwood amongst severely stressed saltcedar. Prior to restoration efforts, ground cover vegetation was 
dominated by alkali sacaton (Sporobolus airoides) and pigweed (Amaranthus spp.). Habitat at this site 
has the potential to provide suitable flycatcher habitat within the next few years with the additional 
restoration efforts. 

Restoration efforts for the site focused on creating alternating zones of closed canopy habitat and open 
woodland. IDEALS-AGEISS conducted two types of excavation work at the Country Club East site: 
channel cuts and floodplain excavation of swales and ponding areas. The bank cuts were constructed by 
lowering the elevation of the existing embankment through the use of 4H:1V side slopes progressing to a 
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Table 3-4. Plant Survivorship per Monitoring Event 

 

Anapra Bridge Sunland Park Country Club East 

Coyote 
Willow 

Cottonwood 
Goodding’s 

Willow 
Coyote 
Willow 

Cottonwood 
Goodding’s 

Willow 
Coyote 
Willow 

Cottonwood 
Goodding’s 

Willow 

May 20181 

Alive 67 2 7 886 0 139 248 56 12 

Stressed 1 13 6 2 13 136 0 87 12 

Dead 0 0 0 0 0 5 1 1 0 

Survival 100% 100% 100% 100% 100% 98% 99% 99% 100% 

August 20181 

Alive 69 0 7 833 0 107 667 25 13 

Stressed 0 43 13 169 32 206 0 96 21 

Dead 0 2 2 178 1 14 1 7 1 

Survival 100% 96% 91% 85% 97% 96% 99.9% 94% 97% 

October 2018 

Alive 805 0 21 4,997 2 725 2,077 276 140 

Stressed 0 92 33 599 210 584 0 949 275 

Dead 0 43 1 66 114 273 0 78 (57)2 9 (16)2 

Unaccounted for - 0 0 - 74 4733 - 260 0 

Survival 100% 68% 98% 99% 53% 67% 100% 78% 98% 
1 Trees counts determined in May and August using random and fixed plots. 
2 Numbers in parenthesis were destroyed by motor vehicles/maintenance crews and were not used in survivorship calculations  
3 Approximately 68-100 Goodding’s willows are likely underneath the funastrum layer based on the planting maps and known plantings and were inaccessible to count. These 
willows were not considered in the mortality calculations. 

 



2018 Final Interim Annual Report for Riparian Habitat Restoration at 
Country Club East, Sunland Park, and Anapra Bridge Restoration Sites 

28 

Per the request of the USFWS and stipulations in the 2017 BO, coyote willows were transplanted from 
islands being removed for channel maintenance. Willows were transplanted to all the restoration sites to 
fill in gaps along the banks where saltcedar extraction occurred. These clumps of willows were difficult to 
count in every bucket load, so USIBWC and IDEALS-AGEISS determined that an average of 20 willows 
was contained in each bucket load. Willow transplantation was extremely successful given that mature 
willows and root balls were transplanted at each site. At the Country Club East site approximately 4,000 
willows were planted and nearly all plants counted in October were thriving with a few dead willows 
noted. Kochia was very prominent during the October monitoring periods and was found growing on the 
edge of the willow transplants towards the restoration site in very thick and impenetrable clumps making 
access to all the transplanted willows difficult. In addition, the transplanted willows have started to blend 
into the native vegetation and making them difficult to distinguish. The biologists counted as many 
willows as they could access and then surveyed those areas they could not for any stressed or dead 
willows. At the Sunland Park site, a few dead (66) coyote willows were noted among the transplants 
usually occurring away from the river bank. Coyote willows from the transplants were thriving at this site 
as well with a 99-percent survivorship. At the Anapra site approximately 1,144 willows were transplanted 
(based on bucket load estimates). Those coyote willows remaining at the site (those not mowed) were all 
thriving (Table 3-4). 

Goodding’s willow survival was high at two of the sites and all the trees were accounted for: Country 
Club East and Anapra (Table 3-5). A large majority of the trees did show signs of stress although passed 
the snap test. At the Sunland Park restoration site, 473 of the Goodding’s willows could not be located 
despite having a crew of four field personnel walking transects through the site. Some of the missing trees 
can be attributed to the heavy infestation of the funastrum which is estimated to have covered 
approximately 68-100 planted trees (Figure 3-4). In addition, Goodding’s willows in the flycatcher area 
were intermixed with the densely packed transplanted coyote willows and were difficult to find.  

Cottonwood survivorship was not as successful as the willows at any of the sites (Table 3-6). At the 
Sunland Park site, 74 trees were unaccounted for and given the root-rot issue it is likely that these trees 
died during the summer. Several areas near the levee toe road appeared void of plantings even though the 
areas were planted. In addition, while conducting the longstem plantings it was noted that in some areas, 
cottonwood sprouts 4-6 inches high were located in tree planting areas where no stems were evident. The 
small sprouts could have been easily missed in the tall grass as no other evidence of the planted 
cottonwoods existed. This site has incurred damage from several sources as evident by the trees that are 
recovered and the tire tracks through the site and may have been the cause of the missing trees.  

  



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community
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Table 3-5. Goodding’s Willow Survival at Each Restoration Site – October 2018 

 Country Club East Sunland Park Anapra Bridge  

Scope of Work Requirement 440 2,350 55 

Planted 440 2,055 55 

Poles Located 440 1,582 55 

Destroyed 161 0 0 

2018 Mortality 9 273 + 473 (not located)2 1 

Total Survived 374 1,309 54 

Percent Survival 98% 64%3 98% 
1 Poles damaged or destroyed by recreationists (Poles were broken off and tire tracks were evident) and maintenance crews were 
not counted in the survivorship calculations.  
2 Over 100 Goodding’s willows are underneath the funastrum layer based on the planting maps and known plantings and were 
inaccessible to count. It is unknown the impact that the vine may have on the willows but indications in November showed the 
coyote willows still thriving.  
3 Includes both mortality and missing poles. 

Table 3-6. Cottonwood Survival at Each Restoration Site – October 2018 

 Country Club East Sunland Park Anapra Bridge  

Scope of Work Requirement 1,620 400 110 

Planted 1,620 400 110 

Poles Located 1,360 326 110 

Destroyed 571 0 0 

2018 Mortality 78 + 260 (not located) 114 + 74 (not located) 43 

Total Survived 1,225 212 67 

Percent Survival 76%2 53%2 61% 
1 Poles damaged or destroyed by recreationists and maintenance crews were not counted in the survivorship calculations.  
2 Includes both mortality and missing poles. 
 

The USIBWC established a 15-percent mortality (85-percent survival) threshold for acceptable survival 
of planted poles and shrubs. The October 2018 monitoring session provided the baseline for the number 
of replacement plants. Although not all the transplanted coyote willows were counted at the Country Club 
East site, there was no obvious sign of die back, transplants blended in with the already present willows, 
and the thick kochia hampered the ability to access the willows. IDEALS-AGEISS believes that these 
willows, as at the other restoration sites, are all thriving and does not recommend any compensation at 
this site. Coyote willow survivorship at the Anapra Bridge and Sunland Park site exceed the USIBWC 
survival rate.  

Goodding’s willow survival at Country Club East and Anapra was above the mortality threshold level. In 
addition to the 273 dead Goodding’s willows at the Sunland Park site, 473 trees were unaccounted for. 
Some areas north of the SP-3 well along the levee toe road were devoid of Goodding’s willow plantings. 
It is unknown if this is from trees dying or potential incursions into the site that may have damaged the 
trees. In addition, a large area containing Goodding’s willows was inundated with funastrum and the 
densely populated flycatcher areas made locating trees difficult. An estimated 68-100 trees were 
potentially affected by this twining vine. At the Sunland Park site, IDEALS-AGEISS overplanted the 
coyote willows by 145 plants while 295 Goodding’s willows still remain to be planted. IDEALS-AGEISS 
recommends that the 273 documented dead Goodding’s willows be replaced in the flycatcher habitat. Of 
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the missing 473 Goodding’s willows, IDEALS-AGEISS recommends replacing 80 additional Goodding’s 
willows based on documented October mortality rate of 17 percent (17 percent of 473). We believe that 
the willows under the funastrum are likely still viable, and that trees were missed in the flycatcher area 
because they were tucked away in existing vegetation and blended in with the transplants.  The 145 
additional coyote willows are a supplement to the flycatcher habitat and the potential loss of the 
Goodding’s willows. IDEALS-AGEISS recommends the Sunland Park replacement of the 188 
cottonwoods be composed of half cottonwoods (94) and half Goodding’s willows (94) to further augment 
the flycatcher habitat. 

The Country Club site incurs heavy recreational use. IDEALS-AGEISS field crews noticed that once the 
water in the river stopped flowing, that motor cross and four-wheeler activity significantly increased. Like 
the Sunland Park area, the grass was extremely high and dense during the monitoring and some 
cottonwood re-sprouting may have gone unnoticed. It was noted in November during longstem shrub 
planting that some re-sprouting was occurring from the ground with no pole evident in the areas. The re-
spouts were approximately 6 inches high and would not have been very visible during the October 
monitoring due to the height and density of the grass. We have no way of determining if the missing trees 
were damaged (they were mostly missing along the edges of the site) or if they were actual mortalities. 
IDEALS-AGEISS recorded 78 dead and 57 destroyed cottonwoods at this site. We were unable to locate 
260 trees but assume based on our findings and the known activity in the area that a portion of these trees 
are likely destroyed and gone. IDEALS-AGEISS recommends replacing the known 78 dead cottonwoods 
and an additional 151 cottonwoods based on the known ratio of dead versus damaged (58 percent of the 
documented dead/destroyed cottonwoods were known dead during the October monitoring event). 
Cottonwoods replanted at the Country Club site should be concentrated in the swale areas or further away 
from the levee toe road.  

To improve survivorship of the cottonwoods at Anapra Bridge, 43 cottonwoods would need to be 
replanted (Table 3-7). IDEALS-AGEISS recommends considering other species, such as four-winged 
saltbush or mesquite, to replace the cottonwoods (see Section 4.3). 

Table 3-7. Proposed Replanting at Each Site 

 Country Club East Sunland Park Anapra Bridge  

Goodding’s willows 0 4471 0 

Cottonwoods 229 941 432

1 Recommend replacing half of the 188 dead cottonwoods with cottonwoods and the other half with Goodding’s willows.  
2 Recommend not replacing missing cottonwoods but instead use four-winged saltbush or mesquite to add diversity.  

Longstem shrubs such as wolfberry (Lycium andersonii), four-wing saltbush (Atriplex canescens), 
chamisa (Ericameria nauseosa), and three-leafed sumac (Rhus trilobata) and 20 desert willows were 
planted at all the restoration sites at the end of October while the October 2018 monitoring was being 
conducted. Since these species were just planted, they were not considered in October 2018 survivorship 
counts. 
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4.0 CONCLUSIONS AND DISCUSSION 

By the October 2018 monitoring period, all the willows and cottonwoods were planted, with the 
exception of 295 Goodding’s willows at Sunland Park, and the longstem shrub planting was scheduled for 
and had begun in late fall 2018 at these three sites. Preliminary findings suggest that coyote willow 
transplants establish well and quickly along the river banks. Survivorship was nearly 100 percent for the 
areas transplanted although the invasive species kochia tended to establish in the transplant areas. 
IDEALS-AGEISS recommends for future monitoring of survival for the transplanted coyote willows that 
biologists visually estimate survival based on the linear estimates of plants transplanted since counting 
individual transplanted plants once they have established is difficult. Many of the cottonwood poles 
remaining at the sites showed signs of stress although some also showed re-sprouting at the base of the 
pole. Goodding’s willows also showed signs of stress. Irrigation peak releases occurred in Mid-March 
and June-July 2018 and an unusually late and minimal monsoon season did not provide much moisture. 
Monitoring in the spring will help determine if these cottonwood poles did in fact survive the summer.  

4.1 Country Club East 

Cottonwood vigor varied across the site where cottonwoods within the swales and areas towards the river 
contained healthier trees than those cottonwoods closer to the levee toe road that were often impacted by 
recreationists. Shafroth, Auble, and Scott (1995) noted that cottonwood establishment success drops off if 
groundwater levels drop below 1 meter (3.3 feet) in the first year. The swales constructed through the site, 
with the fine sandy loam that poorly drains, provided sources of water retention for the cottonwoods and 
promoted increase survival. The transplanted coyote willows at the river bank are becoming 
indistinguishable from the already present native vegetation and will continue to develop into thick 
riparian habitat adjacent to the closed canopy habitat developed under the planting regime. Habitat will 
continue to improve along this site for flycatchers as the coyote willows fill in and the densely planted 
cottonwoods create the closed canopy habitat. IDEALS-AGEISS recommends that any cottonwoods that 
are planted to increase survival should be planted in the swales and towards the river edge and not at the 
ends of the site at the levee toe road. Strategically placing the cottonwoods in these areas may reduce the 
impacts from recreational and maintenance damage.  

4.2 Sunland Park 

Although the coyote willow transplants are thriving at this site, the Goodding’s and cottonwood trees are 
not doing as well. When considering the Gooding’s willows that we were able to locate during the 
October 2018 monitoring effort, survivorship was 83 percent. Some of the Gooding’s willows are 
underneath the funastrum although based on the planting maps this is approximately 68-100 trees. That 
leaves 405 trees that were unaccounted for even using four field-personal to survey the site. Some may 
have been overlooked in the densely packed flycatcher habitat. Thicker ground cover at the site may have 
precluded field personnel from locating damaged and decaying stems or noticing ground-level re-
sprouting. In addition, there is a potential that some of the missing trees could have been disturbed or 
damaged by recreationists. Water tables are high at this site during the non-irrigation season and the high 
clay content in the soil tends to have low water-holding capabilities (TRC 2010) which could potentially 
impact plant establishment. Replanting at this site should first focus in the 5-acre flycatcher habitat area, 
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5.0 MANAGEMENT RECOMMENDATIONS 

Although the sites are only 1-year post-restoration and not all the plantings have been conducted 
(e.g., longstem shrubs), preliminary observations may provide some insight for future restoration efforts. 

■ For those restoration sites near or that about a No Mow Zone, place extra delineators just outside the 
restoration site that are highly visible to USIBWC maintenance crews.  

■ Continue to conduct willow transplants when possible. Transplantation of mature coyote willows 
with their established root balls provides high survivorship at the sites. In addition, the habitat is well 
on its way to establishment using these mature trees. 

■ Continue the use of swales at sites to promote water retention and increase vigor and survival of 
cottonwoods.  

■ Increase public access enforcement.  

■ For new Goodding’s willows and cottonwood pole plantings, create a shallow well around the tree to 
catch rain water and provide positive flow towards the root systems.  
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