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I. INTRODUCTION
 

The Bureau of Land Management (BLM) is proposing to conduct three research 
studies investigating the safety and effectiveness of three separate methods of surgical 
sterilization of wild horse mares. The three proposed methods include ovariectomy via 
colpotomy, and two minimally invasive methods, tubal ligation and hysteroscopically
guided laser ablation of the oviduct papilla. The proposed studies would be conducted 
under financial assistance agreements with Oregon State University (OSU), with OSU 
staff serving as the principal investigators of the research. The three studies combined 
would involve approximately 225 wild horse mares previously gathered and removed 
from BLM herd management areas (HMA). All three studies would be conducted at 
Oregon’s Wild Horse Corral Facility in Hines, Oregon. The studies would be planned 
to begin in 2016 following the final decision with an estimated completion date of 
September 2020. This environmental assessment (EA) is a site-specific analysis of the 
potential impacts of the proposed action. 

A. Background 

The Department of the Interior’s (DOI) BLM Wild Horse and Burro (WH&B) 
Program protects, manages, and controls wild horses and burros under the 
authority of the Wild Free-Roaming Horses and Burros Act of 1971 
(WFRHBA) (Public Law (PL) 92-195), as amended by the Federal Land 
Policy and Management Act (FLPMA) of 1976 (PL 94-579) and the Public 
Rangelands Improvement Act of 1978 (PL 95-514). The WFRHBA directs the 
DOI’s Secretary to “maintain a current inventory of wild free-roaming horses 
and burros on given areas of the public lands. The purpose of such inventory 
shall be to: make determinations as to whether and where an overpopulation 
exists and whether action should be taken to remove excess animals; 
determine appropriate management levels of wild free-roaming horses and 
burros on these areas of the public lands; and determine whether appropriate 
management levels should be achieved by the removal or destruction of excess 
animals, or other options (such as sterilization, or natural controls on 
population levels)” (WFRHBA, 16 U.S.C. 1333(b)(1)). “For the purpose of 
furthering knowledge of wild horse and burro population dynamics,” direction 
to conduct research is contained in the WFRHBA (WFRHBA, 16 U.S.C. 
1333(b)(2)(C)(3)). 
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When BLM became responsible for managing these animals under the 
WFRHBA, approximately 25,000 wild horses and burros were on the range. 
Through land use planning, the BLM determines the appropriate management 
level (AML), which is the number of wild horses and burros that can thrive in 
balance with other public land resources and uses. The total AML for public 
lands is 26,715 wild horses and burros, which range on 179 HMAs in 10 
western states (WH&B Quick Facts 2015). As annual wild horse population 
growth rates approach 20 percent or higher (National Research Council 
(NRC) Review 2013, p. 55), BLM has relied upon periodic gathers and 
removals of excess animals as well as temporary fertility control as the 
primary tools to maintain animal populations within AML for each herd. 

After being removed from the range, excess animals are managed in short-
term corral facilities where they are prepared for adoption or sale, or in long-
term off-range pasture facilities where they live out the remainder of their 
lives (Government Accountability Office (GAO) 2008). When adoption 
demand is not sufficient to place all the animals removed into private care, the 
WFRHBA, as amended, directs BLM to either destroy the remaining healthy 
animals in the most humane and cost-efficient manner possible or, under 
certain circumstances, sell them without limitation. The BLM has not 
destroyed excess unadoptable animals since January 1982, when a former 
BLM director issued a moratorium to end the destruction of excess 
unadoptable animals. Congress prohibited the use of appropriated funds for 
the purpose of euthanizing unadoptable horses and sale without limitation 
between 1987 and 2004 and again in 2010 and all years since then. To manage 
for the growing number of unadoptable animals, BLM began procuring 
additional long-term, off-range pasture facilities (GAO 2008). 

In a 2008 report, the GAO warned “If not controlled, off-the-range holding 
costs will continue to overwhelm the program” citing that direct costs for 
holding animals off the range increased from $7 million in 2000 to $21 million 
in 2007 (GAO 2008). As of March 1, 2015, the number of animals on the 
public lands was estimated to be 58,150, which is 31,435 animals over AML 
(WH&B Quick Facts 2015). In addition to the nearly 60,000 horses and burros 
on range, an additional 47,000 horses and burros that were previously removed 
from the public lands are being cared for in off-range pastures and corrals 
(WH&B Quick Facts 2015). By fiscal year 2015, off-range holding costs 
exceeded $49 million, consuming nearly 64 percent of the annual 
appropriations that fund the BLM WH&B Program (WH&B Quick Facts 
2015). 

In its 2010 report of the BLM WH&B Program, the DOI-Office of Inspector 
General (OIG) concluded that gathers are necessary for population control and 
BLM is required by law to manage the range for authorized multiple uses 
(OIG 2010). However, the OIG report echoed the GAO warning, stating that 
“mounting costs are straining BLM’s ability to sustain the Wild Horse and 
Burro Program. Continued unchecked horse population increases will result in 
a growing need for holding horses with a commensurate increase in program 
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funding” (OIG 2010). The OIG (2010) recommended continuing to move 
forward with the Secretary’s initiative and BLM’s program improvements to 
the extent that: 

1.	 There is urgent and aggressive focus on research and testing of 
improved population control methods to balance WH&B 
population growth with adoption demand, thereby minimizing the 
need for additional long-term holding facilities; 

2.	 There is an ambitious effort to minimize and reduce over the long 
term the need for short- and long-term storage facilities; 

3.	 The best science for WH&B management and needed new research is 
coordinated with and confirmed by the National Academy of Sciences 
(NAS) and the results put into practice (OIG 2010). 

In 2011, BLM commissioned the NRC of the NAS to conduct an independent 
review of the WH&B Program. In 2013, the NRC published their review 
titled, Using Science to Improve the BLM Wild Horse and Burro Program: A 
Way Forward. Among the various management topics reviewed was an 
evaluation of information related to the effectiveness of fertility-control 
methods to prevent pregnancies and reduce herd population growth rates. The 
committee evaluated the methods available to BLM on the basis of the 
criteria related to delivery method, availability, efficacy, duration of effect, 
and potential physiological and behavioral side effects. Using these criteria, 
the committee judged that porcine zona pellucida (PZP) (in the forms of PZP
22 and SpayVac) and GonaCon™ vaccination of females and chemical 
vasectomy in males were the most promising approaches available at that 
time (NRC Review 2013, pp. 133–134). The committee acknowledged that 
given the short duration of effect of those available contraceptives and the 
ability of one fertile stallion to impregnate many mares, intensive 
management of free-ranging horse and burro herds would be required. 
Intensive management would entail more frequent gathers to deliver fertility-
control treatments to the animals. Unfortunately, more recent research has 
indicated that SpayVac is not an effective contraceptive agent (Wild Horse 
and Burro Advisory Board Meeting Minutes Sept. 2015, pp. 137–138), and 
that the current formulation of PZP-22 leads to only one year of 
contraception, not two (John Turner, University of Toledo, personal 
communication (pers. comm.)). As a result, any management program that 
relies on immunocontraceptive techniques such as PZP delivery would 
require annual handling or darting to prevent a given mare from conceiving. 

In its review, the committee briefly discussed surgical ovariectomy (removal of 
the ovaries) as a method of female-directed fertility control, noting that 
although ovariectomy is commonly used in domestic species, it has been 
seldom applied to free-ranging species (NRC Review 2013, p. 98). The 
committee cautioned that “the possibility that ovariectomy may be followed by 
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prolonged bleeding or infection makes it inadvisable for field application” 
(NRC Review 2013, p. 130); however, they explained that ovariectomy via 
colpotomy was an alternative approach which avoids an external incision and 
reduces the chances of complication and infection (NRC Review 2013, p. 98). 
The committee noted that no fertility control method existed that did not affect 
physiology or behavior. The committee warned that the impacts of not 
managing population numbers were potentially harsher than contraception, as 
population numbers would likely be limited by starvation (NRC Review 2013, 
p. 134). 

In response to the 2010 OIG Report and the 2013 release of the NRC Review, 
BLM issued a September 23, 2013, “Request for Information” (RFI) on free-
ranging horse and burro sterilization or contraception specifically related to 
the development of techniques and protocols. After receiving information in 
response to the RFI, on March 6, 2014, BLM issued a Request for 
Applications” (RFA) for research proposals “aimed at developing new or 
refining existing techniques and establishing protocols for the contraception or 
permanent sterilization of either male or female wild horses and/or burros in 
the field” (Appendix A). The RFA solicited research proposals related to any 
sterilization or contraceptive method applicable to male or female horses or 
burros, including surgical, chemical, pharmaceutical, or mechanical (such as 
intrauterine devices (IUD)) approaches, excluding surgical castration of 
stallions. 

The BLM received 19 separate research proposals from universities in 
response to the RFA. In November 2014, BLM arranged for the NRC to 
have a committee of scientific experts provide an independent review, and 
provide BLM with indications about which of the proposals merited funding. 
On January 21, 2015, the NRC committee returned to BLM a report entitled 
“Review of Proposals to the Bureau of Land Management on Wild Horse 
and Burro Sterilization or Contraception.” This full report has been an 
internal BLM document in order to protect proprietary information of the 
proposal authors. BLM Oregon received from Paul Griffin, WH&B Program 
research coordinator, a summary of the report and the NRC committee’s 
review of the proposals being analyzed in this EA (Appendix B - NRC 
Review of Oregon Proposals 2015). The committee recommended BLM 
move forward with awarding research funding, pending availability of funds, 
to 9 of the 19 research proposals reviewed. Four of the recommended 
research proposals were to investigate methods of permanent sterilization in 
wild horses, including the two methods of minimally invasive surgical 
sterilization of female wild horses proposed by OSU. The two methods 
include tubal ligation and hysteroscopically-guided laser ablation. Both 
methods would occur at Oregon’s Wild Horse Corral Facility in Hines, 
Oregon and are analyzed in this EA. 

The committee also reviewed an additional research proposal from OSU 
entitled “Functional assessment of ovariectomy via colpotomy of wild mares” 
(refer to Appendix B). It was the determination of the committee that because 
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this method is a common procedure performed on domestic mares, the 
proposal contained no science or experimentation related to the technique; 
therefore, they did not recommend the proposal for research funding. 
However, because this is a common method in open (not pregnant) domestic 
mares, the committee suggested this method could be put into operation 
immediately as a tool to sterilize wild horse mares, noting there could be an 
increase in surgical complications compared to those observed in domestic 
mares (see Appendix B). BLM has determined that because the surgical 
complications of performing this technique on wild horse mares at various 
gestational stages has not been well documented, research investigating 
potential complications as a function of gestational stage should be performed 
and compared to other methods of surgical sterilization before this technique is 
made operational. Thus, this third OSU proposal is also considered by BLM to 
be one for a research project. This research would also take place at Oregon’s 
Wild Horse Corral Facility in Hines, Oregon and is analyzed in this EA. 

Because the veterinarians proposing the procedures are in Oregon, and for 
logistical purposes related to the suitability of the BLM facility under 
consideration, the studies would be conducted at Oregon’s Wild Horse Corral 
Facility in Hines, Oregon. On September 11, 2015, BLM and OSU entered 
into a financial assistance agreement to fund research projects of two methods 
of minimally invasive sterilization techniques as well as a separate financial 
assistance agreement to fund research investigating ovariectomy via 
colpotomy as a technique in wild horses. The financial assistance agreements 
would begin following National Environmental Policy Act (NEPA) analysis. 

B. Purpose and Need for Proposed Action 

The purpose of the action is to conduct research on three methods of 
permanent mare sterilization on horses at the BLM’s Wild Horse Corral 
Facility in Hines, Oregon, in order to assess which method(s) are effective in 
wild horses and could, in the future, be applied safely and efficiently to wild 
horse mares on lands administered by the BLM. 

The DOI has identified the need for the BLM to research and test wild horse 
population control methods that have been reviewed and highly rated by the 
NRC as potentially useful surgical sterilization methods. These three methods 
are: ovariectomy via colpotomy, minimally invasive tubal ligation, and 
minimally invasive hysteroscopically-guided laser ablation. The BLM would 
like to conduct research on these three methods to ensure they are effective 
and safe for application in wild horses. 

C. Decision to be Made 

The BLM will decide whether or not to proceed with one or more of the 
proposed mare sterilization research procedures at Oregon’s Wild Horse 
Corral Facility and under what terms and conditions. 
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These studies represent feasibility or proof of concept approaches and the 
results are not policy setting for BLM. Any future proposal by BLM to utilize 
any of the procedures analyzed in this EA would require additional analysis 
and would be subject to NEPA compliance. 

D. Consistency with Laws, Regulations, and Policies 

Table I.1: Consistency with Laws, Regulations, and Policies 
Cite the Element of the Proposed 
Action and Alternatives which is 
Consistent with Law, Regulation, or 
Policy 

Cite the Relevant Law, Regulation, or Policy to which the 
Federal Action is Consistent 

Mare sterilization research 

The Wild Free-Roaming Horses and Burros Act of 1971 (PL 92
195). - 16 U.S.C. 1333. Powers and duties of Secretary 
(b) Inventory and determinations; consultations; overpopulations; 
research study; submittal to Congress (1) The Secretary shall 
maintain a current inventory of wild free-roaming horses and burros 
on given areas of the public lands. The purpose of such inventory 
shall be to: make determinations as to whether and where an 
overpopulation exists and whether action should be taken to remove 
excess animals; determine appropriate management levels of wild 
free-roaming horses and burros on these areas of the public lands; 
and determine whether appropriate management levels should be 
achieved by the removal or destruction of excess animals, or other 
options (such as sterilization, or natural controls on population 
levels). In making such determinations the Secretary shall consult 
with the United States Fish and Wildlife Service, wildlife agencies 
of the State or States wherein wild free-roaming horses and burros 
are located, such individuals independent of Federal and State 
government as have been recommended by the National Academy 
of Sciences, and such other individuals whom he determines have 
scientific expertise and special knowledge of wild horse and burro 
protection, wild-life management and animal husbandry as related 
to rangeland management. 

Mare sterilization research 

Wild Horses and Burros Management Handbook H-4700-1 
4.5.3 Reduce Population Growth Rates; “Additional management 
alternatives (tools) may be considered in the future, pending further 
research (see Chapter 8)”. 
8.1 Strategic Research Plan - “Research results will be used to 
improve management practices within the WH&B program.” 
8.3.2 Other Possible Fertility Control Tools - “Other possible 
fertility control tools that could potentially be considered in the 
future include: spaying mares …” 
8.3.2.1 Spaying (Mares) - “Spaying mares involves major 
abdominal surgery, is risky, and requires good post-operative care. 
Spaying mares could be considered in the future if safe, effective 
and humane surgical methods and post-operative care procedures 
can be perfected for use on wild horses”. 
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E. Scoping and Identification of Issues 

Formal external scoping involving notification and opportunities for 
feedback from agencies, organizations, tribes, local governments, and the 
public was not conducted for this EA. The determination not to conduct 
formal external scoping was made based upon the extent of external 
scoping that has been conducted for similar projects, the discussions on 
mare sterilization at WH&B National Advisory Board public meetings 
since 2012, and the public RFI and RFA for research proposals on wild 
horse contraception or permanent sterilization. 

Sterilization of wild mares, especially ovariectomy, and the possibility of 
BLM conducting this type of research is not a new topic. The tubal ligation 
and hysteroscopically-guided laser ablation methods of mare sterilization 
have not been extensively discussed, but because they are anticipated to be 
less invasive than ovariectomy via colpotomy the issues raised from the 
ovariectomy discussions would be adequate scoping for these procedures. 

At least three years ago the National WH&B Advisory Board (Advisory 
Board) began discussing the possibility of mare sterilization. These meetings 
are open to the public, with public comment periods provided. The agenda and 
minutes from these meetings are posted online1 and are, therefore, available for 
public review. The public may comment on any aspect of present or past 
agenda items, via the public comment periods during the meetings. In October 
2012, the Advisory Board recommended that, “BLM add ovariectomy as one 
additional tool for population growth suppression,” and drafted a seven-page 
description of their interpretation of this specific recommendation. The 2013 
NRC Review evaluated ovariectomy of mares, and explained that ovariectomy 
via colpotomy was an alternative approach to ovariectomy, as it avoids an 
external incision and reduces the chances of complication and infection (NRC 
Review 2013, p. 98). The NRC Review (2013) noted that this surgery is not 
without risk (p. 98), but also noted that all fertility control measures have some 
effects on physiology or behavior (p. 134). 

The NRC Review (2013) did not review tubal ligation or hysteroscopically
guided laser ablation. In September 2013, the Advisory Board provided 
discussion and recommendations to BLM in response to the NRC Review 
recommendations. In response to NRC Review finding number seven, the 
Advisory Board recommended that no options for reproductive control be 
eliminated from consideration due to the conflicting data on immune-
contraceptives such as IUDs, ovariectomy, and tubal ligation (BLM 2013). On 
September 23, 2013, the BLM released an RFI inviting research project ideas 
aimed at refining techniques and establishing protocols for the permanent 
sterilization or contraception of either male or female wild horses and/or burros 
in the field. In March 2014, BLM issued an RFA for research proposals related 
to the ideas generated from the September 2013 RFI. In November of 2014,  

1The minutes can be found at: 
http://www.blm.gov/wo/st/en/prog/whbprogram/Advisory_Board/advisory_board_minutes.html. 
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BLM again commissioned the NRC of the NAS to assemble a committee of 
experts to review and assess 19 proposals received from universities. The NRC 
submitted their review of the proposals on January 21, 2015, with 
recommendations for BLM to fund all three research proposals included in the 
proposed action of this EA. On July 7, 2015, BLM announced new research to 
curb population growth and improve health of WH&B herds on the National 
WH&B Program webpage (BLM 2015). A link on this page directs those 
interested to further details on the list of research projects reviewed and 
considered for recommendation by the NRC panel of experts. In September 
2015, two financial assistance agreements were issued to OSU for 
studying/developing three sterilization methods for wild horse mares. The 
ovariectomy via colpotomy research proposal is addressed in one agreement 
with OSU, and the two minimally invasive techniques’ proposals are addressed 
in the second agreement with OSU. On July 7, 2015, BLM announced 
agreements with universities to conduct research to improve fertility control 
tools and methods.2 This announcement described the three methods of mare 
sterilization proposed by OSU and analyzed in this EA. It also summarizes five 
additional studies in various stages of development or implementation. These 
studies are titled: “Tubo-ovarian ligation via colpotomy as a method for 
sterilization in mares”; “Re-immunization of Free-Ranging Horses with 
GonaCon Immunological Vaccine: Effects on Reproduction, Safety, and 
Population Performance”; “The Effect of Immunization against Oocyte 
Specific Growth Factors in Mares”; “Electrospun delivery to enhance the 
effectiveness of immunocontraception strategies in equids”; and “The use of 
membrane disrupting peptide/peptoid LHRH conjugates to control wild horse 
and burro populations.” 

The issues brought forth from the scoping of similar projects, in addition to 
those brought up during Advisory Board meetings and suggested during 
internal scoping, are compiled below. 

1. Issues 

	 How long would each procedure take to be performed on a mare? 
	 Would the procedures be conducted under clean surgical and 

environmental conditions consistent within an acceptable standard of 
care for domestic equidae? 

 What are the anticipated complication rates of each procedure? 
 What mortality may be associated with the procedure? 
 Since the ovariectomy and tubal ligation studies are to be conducted 

on pregnant mares in various gestational stages, would these 
procedures affect the development of the foal? 

 Are there concerns about the long-term side effects to mares (e.g., 
bone density loss) following each procedure? 

 Would mares continue to cycle following these procedures? 
 Are any of these procedures expected to cause abortions? 

2http://www.blm.gov/wo/st/en/prog/whbprogram/science_and_research/usgs_partnership.html. 
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	 What is the estimated cost per mare to conduct each procedure? 
	 Once the study is complete would the mares return to the range or 

be placed in the adoption program? 

2. 	 Issues Considered but Eliminated from Detailed Analysis 

a. 	 Could this research be conducted over a longer time 
period to study the side effects of the procedures and the 
social and behavioral effects once returned to the range? 

The proposed action would be conducted entirely in Oregon’s 
Wild Horse Corral Facility in Hines, Oregon. Treated mares 
would not be returned to any HMA. Therefore this issue is 
outside the scope of this EA and was eliminated from detailed 
analysis. However, in evaluating fertility-control methods, it is 
important to compare them not only for obvious factors - such 
as efficacy, mode of delivery, and cost - but for the 
constellation of their effects on physiology, behavior, and 
social structure (NRC Review 2013, p. 97). It is likely that no 
method of fertility control exists that would not affect 
physiology or behavior of wild horses (NRC Review 2013, p. 
134). Therefore, if studies can be proven safe and effective in 
pen trials, then studying the procedures’ effects on behavior 
and social structure may be a logical next step. There is a 
proposed study titled “Evaluating behavior, demography, and 
ecology of spayed [sterilized] free-roaming mares” that is 
currently being developed by BLM’s Rock Springs Field 
Office in conjunction with the United States Geological Survey 
(USGS). Refer to page 31 of this EA for a description of that 
proposed study. The results from the proposed action of this 
EA may be useful and valuable for the implementation of the 
Rock Springs study. 

b. 	 How would sterilizing mares affect a population’s 
genetic viability? 

The proposed research would be conducted in its entirety in 
Oregon’s Wild Horse Corral Facility. The proposals do not 
include releasing treated mares back to any HMA. Future 
proposals to release permanently sterilized mares back to an 
HMA would only be conducted following adequate NEPA 
analysis of such a proposed action. 

c. 	 Sterilizing wild mares is an action that is contrary to the 
WFRHBA. 

This issue was eliminated from detailed analysis because the 
1971 WFRHBA specifically states that “The Secretary shall 
maintain a current inventory of wild free-roaming horses and 
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burros … The purpose of such inventory shall be to … 
determine whether appropriate management levels should be 
achieved by the removal or destruction of excess animals, or 
other options (such as sterilization, or natural controls on 
population levels).” 

d. 	 The availability and success of using PZP fertility 
control to manage wild horse populations is well-
documented in the scientific literature; why don’t we just 
continue using PZP? 

The use of PZP for fertility control is well documented; 
however longer lasting formulations have not proven effective 
at population growth suppression on a majority of HMAs. 
Using the two-injection liquid PZP inoculation, BLM would 
need to gather the horses and treat the mares during the 
appropriate time period (late winter to early spring) then release 
those mares back to the HMA. For PZP to remain effective 
mares would either need to be gathered or bait/water trapped 
every year to be retreated with PZP, or mares would need to be 
located, identified, and successfully darted every year with a 
booster vaccination of liquid PZP. Locating, identifying, and 
successfully darting all individual mares during late winter or 
early spring annually is logistically infeasible across most 
HMAs. When identifying the most promising fertility-control 
methods, the NRC Review (2013) concluded there are HMAs in 
which remote delivery (i.e., darting) is possible, but these seem 
to be exceptions where horses are easily approached and 
individually identifiable. Given the current fertility-control 
options, remote delivery (darting) appears not to be a practical 
characteristic of an effective population management tool, but it 
could be useful in some scenarios (NRC Review 2013, p. 129). 
Access to animals for timely inoculation and other management 
constraints may affect the utility of PZP as a management tool 
for western feral horse populations (Ransom et al. 2011). BLM 
must explore new methods and techniques for long-term 
population growth suppression, such as surgical sterilization, 
which could ultimately be applied to horses in HMAs with 
limited access and other constraints. 

e. 	 The WFRHBA states that all management activities shall be at 
the minimal feasible level; is surgical sterilization the most 
[minimal] feasible level of management that would achieve 
population growth suppression? 

The results from the studies in this EA would simply help 
determine if the proposed research techniques would be 
effective and safe. Further NEPA analysis would be required to 
determine if and how these methods would actually be 
implemented in HMAs. Those further analyses would be site 
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specific and determine which methods applied would be the 
most minimal feasible. 

f. 	 Could tubal pregnancy occur in horses? If so, how would it be  
prevented when implementing these sterilization procedures? 

The potential for tubal pregnancy is not discussed further in the 
EA because tubal pregnancies are not known to occur in mares. 
The mare’s physiology requires presence of the embryo in the 
uterus to signal pregnancy and prevent the mare releasing 
prostaglandins to get her cycling again. It has been reported that 
the low frequency of non-human primate tubal pregnancies may 
be due to the inability of the ectopically implanted placenta to 
maintain the pregnancy for an adequate period of time (Corpa 
2006, Jerome and Hendrickx 1982). It has not been possible to 
produce experimental tubal pregnancies in laboratory or farm 
species (Corpa 2006, Hunter 1998). 

g. 	 The BLM claims an over population of wild horses on the range 
however it has no evidence of excess wild horses and burros 
because the BLM has failed to use scientifically sound methods 
to estimate the populations. 

As discussed on page 2, the total AML for public lands is 26,715 
wild horses and burros, which range on 179 HMAs in ten 
western states (WH&B Quick Facts 2015). Page 2 (above) 
explains that as of March 1, 2015, the number of animals on the 
public lands was estimated to be 58,150, which is 31,435 
animals over AML (WH&B Quick Facts 2015). In 2013, the 
NRC reviewed how BLM estimates population size and growth 
rates (NRC Review 2013, pp. 31–60). Page 32 of the report 
explains that although animals can be missed or double-counted 
during the same survey, a large body of scientific literature on 
techniques for inventorying large mammals has demonstrated 
that failure to detect animals is overwhelmingly more common 
(Caughley 1974a, Pollock and Kendall 1987, Samuel et al. 
1987). The report explains that the animal counts (the total 
number of animals tallied in a given survey) derived from 
BLM’s typical inventory procedures do not reflect the true 
number of animals in an HMA but instead represent what is 
more appropriately termed a population estimate… The counts 
themselves represent the minimum number of animals 
occupying the HMA (p. 33). The report goes on to state “it is the 
committee’s judgment that the reported annual population 
statistics are probably substantial underestimates of the actual  
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number of horses occupying the public lands inasmuch as most 
of the individual HMA population estimates are based on the 
assumption that all animals are detected and counted in 
population surveys—that is, perfect detection” (p. 55). The 
committee went on to explain (p. 56) their conclusions that there 
are substantially more horses on public rangelands than reported 
and that horse populations generally are experiencing high 
population growth rates have important consequences for 
management:  

Population growth rates of 20 percent a year 
would result in populations doubling in about 
4 years and tripling in about 6 years. If 
populations are not managed for even short 
periods, the abundance of horses on public 
rangelands would rapidly increase until 
animals became resource-limited (see Chapter 
3). Resource-limited horse populations would 
affect forage and water resources for many 
other animals that share the rangelands with 
them and potentially conflict with the 
legislative mandate that BLM maintain a 
thriving natural ecological balance. They 
would also increase the possibility of conflict 
with the multiple-use policy of public 
rangelands (see Chapter 7). Thus, BLM should 
diligently monitor and manage free-ranging 
horse populations to meet the numerous 
congressional mandates in the Wild Free-
Roaming Horses and Burros Act of 1971 and 
the Public Rangelands Improvement Act of 
1978. 

II. DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES  

A. Alternative A - No Action 

The no action alternative would reject all three mare sterilization research 
proposals. It would not be possible to conduct the research specified in the 
financial assistance agreements. The BLM funding for the agreements would be 
de-obligated. 

B. Alternative B - Proposed Action 

This alternative proposes to conduct research on the safety and practicality of 
sterilizing mares as a tool for wild horse population control using the three 
methods specified below. The proposed action includes the functional 
assessment of three methods of wild mare sterilization; 
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1. Ovariectomy via colpotomy (further referenced as “ovariectomy”) 
- to remove both ovaries, 

2. 	 Minimally invasive tubal ligation (further referenced as “tubal 
ligation”) - to cauterize and then cut the oviduct, and 

3. 	 Minimally invasive hysteroscopically-guided oviduct papilla laser 
ablation (further referenced as “hysteroscopically-guided laser 
ablation”) - to use a laser to scar and seal the opening of each oviduct. 

C. 	 Common to All Methods 

All procedures would take place at Oregon’s Wild Horse Corral Facility 
in Hines, Oregon. The treated mares involved in the studies would not be 
released back to any HMA. Following the completion of the studies the 
mares would be placed in BLM’s adoption program. 

Each mare in the studies would be identified by her individual freeze mark and 
a neck tag with the last four numbers of her freeze mark. Each wild horse 
removed from the range receives an individual freeze mark in order for BLM 
to identify and track him/her throughout his/her life.  

In coordination with BLM, a team of experienced veterinarians has been 
assembled by OSU to conduct and support the objectives of this study. Three 
veterinarians licensed in the State of Oregon would conduct the procedures. 
This team has extensive experiences in equine reproduction, equine 
urogenital surgery, veterinary endoscopy, and minimally invasive surgery. 

A sample of wild horse mares cared for in BLM holding facilities would be 
selected by BLM personnel. These mares would have been held at Oregon’s 
Wild Horse Corral Facility, separate from stallions, for at least one month prior 
to the procedures. Horses chosen for the ovariectomy and tubal ligation 
procedures would be adult females, 2 years of age and older. Horses chosen 
for the laser ablation procedure would include adult females and immature 
females estimated to be older than 8 months, weighing 250 kg (551 lbs.) or 
more. Immature females would not be chosen for the ovariectomy and tubal 
ligation procedures due to the lack of space inside the horse for maneuvering 
instruments. Immature females would be included in the laser ablation study 
because there are no concerns regarding space for instruments as an endoscope 
is the only tool used and only open females would receive the procedure. A 
mare would only take part in one of the three studies. Low stress handling 
techniques, as described in the BLM’s Comprehensive Animal Welfare 
Program (Appendix C - Instruction Memorandum (IM) 2015-151), would be 
utilized to ensure that the horses stay as calm as possible while in captivity and 
while being handled for the procedures. In addition to BLM’s IM 2015-151, 
animal handling would follow the OSU Institutional Animal Care and Use 
Committee’s animal care and use protocols. Veterinarians would determine 
each mare’s health status as being adequate prior to surgery. Each mare would 
be held in a padded, hydraulic chute during the procedure (Figure II-1). Mares 
would undergo palpation per rectum and ultrasound for pregnancy with an  
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estimate of stage of pregnancy made by the surgeon on those mares that are 
pregnant. Prior to each surgery, the veterinarian would tie up the tail and wrap 
it to the side (Figure II-2). 

Pregnant mares would be used in portions of this proposed action because if 
the techniques were implemented in the future on recently gathered horses, the 
likelihood that the mares would be at various stages of gestation would be 
high. 

In an effort to limit the time held in captivity, if a procedure could be safely 
conducted on a pregnant mare then she could be released back to an HMA 
within a relatively short period of time.  

Figure II-1: The well-padded hydraulic chute at the Oregon Wild Horse Corral Facility. 
Note the half gate (right photo) which allows the veterinarian to safely perform the 
procedure. 
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Figure II-2: Each mare’s tail would be wrapped and 
tied to the side prior to each surgery, in an effort to 
keep the procedure sterile. 

Following the procedures, horses would be monitored for such things as signs 
of discomfort and colic. Major complications that lead to the death or 
necessary euthanasia of a mare are anticipated to be less than 2 percent based 
upon results from the ovariectomy via colpotomy study conducted on feral 
mares at the Sheldon National Wildlife Refuge (Appendix D – Bowen 2015). 
The NRC review of the three proposed procedures indicates they anticipate the 
tubal ligation and laser ablation to be less invasive than ovariectomy and 
therefore having a reduced risk of complication (Appendix B – NRC Review 
of Oregon Proposals 2015). That being said, it would be a responsible step to 
determine what major complication rate would stop the procedures. During 
implementation, if any gestational stage group in any procedure met a major 
complication rate greater than 20 percent, then the procedure would be 
stopped. 

This proposed action would include a control group of 25 open mares. These 
mares would be exposed to fertile stallions in order to quantify the conception 
rate of wild horse mares in the corral facility. Following the procedures, at 
least 12 mares in the tubal ligation and at least 25 mares in the 
hysteroscopically-guided laser ablation studies would be exposed to fertile 
stallions for 3–5 months to quantify conception rates in those groups. 
Comparison of conception rates between groups would allow assessment of the 
success of each procedure. 

BLM plans to release weekly progress reports during project implementation 
on the Oregon/Washington BLM Wild Horse and burro website 
http://www.blm.gov/or/resources/whb/index.php. Following the completion of 
all three studies, BLM would release preliminary results to the public. The 
financial assistance agreements with OSU state that the results and 
accomplishments of activities funded by the BLM should be made available to 
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the public. OSU is expected to make the results and accomplishments of their 
activities available to the research community and to the public at large. As a 
means of sharing knowledge, BLM encourages awardees to arrange for 
publication of BLM-supported original research in primary scientific journals; 
however this is at the discretion of the awardee. Awardees also should assert 
copyright in scientific and technical articles based on data produced under the 
award where necessary to affect journal publication or inclusion in proceedings 
associated with professional activities. 

1. Ovariectomy Study 

Following the determination of gestational stage (discussed above), 
each mare would be categorized according to one of four gestational 
stage groups: a gestational age of less than 4 months, 4–8 months, 
over 8 months, or open (not pregnant). Ovariectomy would be 
performed on 100 horses with a plan to have approximately 25 
horses in each gestational stage group. 

Sample size considerations for the ovariectomy via colpotomy study 
are intended to allow for reliable conclusions about the severe 
complication rate associated with this surgery in the four gestational 
stage groups (open, early, middle, and late). If sample sizes are too 
small for this study, then favorable outcomes could falsely lead to a 
conclusion that the procedure leads to a lower complication rate than it 
actually does. If the severe complication rate is in fact 12 percent or 
greater, then a sample size of 25 mares per pregnancy category leads to 
adequate statistical power (β>0.8) to avoid falsely estimating a severe 
complication rate of 7 percent or lower. Prior expectations for 
complication rates are less than 2 percent, based on preliminary results 
from Sheldon National Wildlife Refuge (NWR) (Bowen 2015). If that 
rate is approximately correct, then the overall sample size of 100 mares 
should allow for a 95 percent confidence interval around the estimate 
of that rate that is from approximately 1 percent–8 percent. 

In order to have the 25 mares needed per gestational stage group, the 
studies would need to be conducted on at least some horses that have 
been recently gathered from the range, because normal procedures are 
to separate horses by sex and age in the corral facility so they do not 
continue to breed. If there are not enough horses in BLM holding of 
the appropriate gestational stages at the time the study begins, then 
BLM would need to wait until another HMA is gathered to fill each 
gestational group and complete the study. 

a. Procedure 

Individuals selected for inclusion in the ovariectomy procedure 
would be held without feed for 36 hours prior to surgery for 
maximum evacuation of the bowels, allowing adequate room in  
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the abdomen with minimal interference from the intestines. 
Holding mares off feed minimizes the negative impact of 
distended intestines near the surgical region. Water will not be 
withheld. 

The patient would be restrained in the well-padded chute which 
allows for access to the horse’s neck for injections, and to the 
tail and perineal area to allow for performance of the surgery. 
Each mare would be intravenously administered a mixture of 
detomidine hydrochloride (10–20 ug/kg; 5–10mg), Butorphanol 
(0.02–0.04 mg/kg; 5–15 mg), and Xylazine (0.2–0.5 mg/kg; 
100–300mg) to sedate and provide analgesia (to minimize 
discomfort) for surgery (exact dosages may be adjusted as 
determined by the veterinarian). Anti-inflammatory/analgesic 
(pain) treatment would include flunixin meglumine (Banamine) 
at 1.1 mg/kg (10 ml of 50 mg/ml). Tetanus antitoxin would be 
given to any unvaccinated individuals. Each mare would also be 
administered a long-duration antibiotic (Excede - Ceftiofur 
Crystalline Free Acid, Zoetis, Florham Park, New Jersey). 
Excede is effective for 4 days. 

Following sedation, a rectal examination would be performed 
to evacuate the rectum and determine pregnancy status and 
gestational stage. While the surgical field may not be entirely 
sterile, all reasonable steps would be taken to ensure that it is 
aseptic. The perineal region would be aseptically cleansed and 
the vagina would be aseptically prepared for surgery using 
tamed iodine solution prior to insertion of the surgeon’s sterile 
gloved arm into the vaginal vault. The procedure would 
involve making an incision, approximately 1–3 centimeters 
long, in the anterior-dorsal-lateral vagina. The incision would 
be bluntly enlarged digitally (using the veterinarian’s fingers) 
to perforate the peritoneum to allow the surgeon’s hand to enter 
the abdomen. This method, blunt dissection, separates rather 
than transects the muscle fibers so the incision decreases in 
length when the vaginal muscles contract after the 
tranquilization wanes post-surgery (Bowen 2015). The ovary 
and associated mesovarium are isolated by direct manual 
palpation. At this point, administration of the local anesthesia 
to each ovary can take place. Local anesthesia would consist of 
a mixture using 5 ml of bupivacaine (0.5 percent) and 5 ml of 2 
percent lidocaine hydrochloride injected into each ovarian 
pedicle. This combination was selected to provide rapid onset 
(lidocaine) and extended duration (bupivacaine) of effect, 
eliminating pain associated with removal of the ovaries. 
Removal of the ovaries would be done with a chain ecraseur, 
seen in the hands of the veterinarian in Figure II-3 and Figure 
II-4. If the internal structure of a mare appears or feels 
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abnormal, that mare would not be included in the study. 
Removing such contraindicated mares would prevent 
complications to the mares and ensure the procedure is only 
conducted on a uniform group of structurally correct mares. 

Figure II-3: (A) The site for the vaginal incision is located ventrolateral 
and caudal to the cervix. (B) The chain loop of the ecraseur is positioned 

over the hand so that the ovary can be grasped and drawn inside the loop. 
(C) After ensuring that only the ovarian pedicle is within the loop, the 
pedicle is slowly crushed and transected. (From Kobluk et al. 1995). 
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Figure II-4: A chain ecraseur being used during an ovariectomy via colpotomy 
procedure. 

Consistent with current standard of care, the colpotomy 
incision would be allowed to heal by second intention (heals 
without suturing). Second intention healing of the surgical 
incision in the anterior vagina avoids complications associated 
with placing suture material in the incision, and experimental 
studies have revealed that the breaking strength of secondarily 
healed wounds is comparable to that of primarily closed 
wounds (Auer and Stick 1999, p. 136; Johnson et al. 1982). 
This technique of ovariectomy in horses has been described 
and is the most commonly utilized technique in rural 
veterinary practice (McKinnon and Vasey 2007; Auer and 
Stick 1999, p. 576; Pielstick pers. comm.). Once the procedure 
is completed and the mare has recovered from a sedated state, 
she would be returned to her corral and provided adequate feed 
and water. It has been suggested that keeping the mare 
standing for 2–4 days after surgery could be used to prevent 
evisceration. However, this risk is rare, and in the 
veterinarian’s experience, withholding feed for 36 hours prior 
to surgery creates relatively empty intestines, decreasing the 
risk for evisceration either during surgery or post-surgically. 

This procedure is anticipated to take approximately 15 minutes 
per horse. This is based on three similar scenarios where the 
veterinarian who would perform this study conducted 
ovariectomies on groups of mares. To ovariectomize a group of 
100 horses, 3–4 days would be planned. Variation on this 
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amount of time could be based on the horse’s behavior in the 
chute. 

Following surgery, all mares would be monitored for 14 days 
and observed for post-operative complications, including pain 
(obtundation, colic signs, pawing, anorexia), bleeding, 
infection, or signs of abortion. Veterinarians would be onsite 
to observe for a minimum of 2 days postoperatively; the 
remaining observation period would be completed by BLM 
personnel with a veterinarian on call. During the first two 
weeks following the procedures, mares would be observed at 
a minimum of twice daily. After the first two weeks, mares 
would be observed a minimum of once daily. Any mare 
showing signs of postoperative complications would receive 
treatment as indicated by a veterinarian. If a death occurs or 
an individual show signs of a life-threatening complication 
with a poor prognosis for recovery and must be euthanized, 
that individual would be necropsied, when necessary, to 
determine cause of death. 

b. Data Collection and Animal Observation 

Data to be recorded for each mare, at time of surgery, would 
include: 

	 Signalment (a set of letter codes that identifies a horse’s sex, 
color, and markings) and any unusual preoperative findings or 
contraindications, 

	 Incidence of complications (poor sedation, inadequate 
analgesia, discomfort during surgery, hemorrhage from the 
pedicle, post-operative colic, or post-operative obtundation), 

 Pregnancy and gestational stage, 

 Injuries to the surgeon.
 

Post-surgical observation would continue for two weeks and 
any abortions, complications, and behavioral changes would be 
documented. Veterinarians would be onsite to observe for a 
minimum of 2 days postoperatively; the remaining observation 
period would be completed by BLM personnel with a 
veterinarian on call. Any mare showing signs of postoperative 
complications would receive treatment as indicated by a 
veterinarian. If a death occurs or an individual shows signs of a 
life-threatening complication and must be humanely 
euthanized, that individual would be necropsied, if necessary, 
to determine cause of death. 

At 4–8 weeks post-surgery those mares that were pregnant 
during the surgery would be re-evaluated to assess their  
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pregnancy status. The assessment would be done by 
ultrasound. 

Successful births would be recorded and any fetal 
abnormalities would be noted. 

c. Analysis and Interpretation of Data 

OSU would lead the analysis, summarizing the percentage of 
horses in which the surgery was successfully completed. 
Differences in the gestational groups, any surgical or post
surgical complications (e.g., abortions or obtundation), and 
obvious changes in post-surgical behavior would be 
documented and evaluated. In judging whether the procedure 
is appropriate for future applications to wild horses, BLM 
would also consider factors such as: comfort level after the 
procedure; birth rates of fully developed and healthy foals born 
to horses that were of differing gestational stages at the time of 
surgery; whether the procedure is safe for the mare and 
veterinary personnel; and the discovery of any changes that 
would simplify or improve the procedure. After the conclusion 
of the study and receipt of associated reports from the 
researchers, the BLM would be more fully informed about the 
procedure and its potential for use in future management 
applications. 

2. Tubal Ligation Study 

In an effort to develop new minimally invasive, low risk techniques for 
permanent sterilization in female wild horses, tubal ligation of the 
oviduct is being proposed in standing, sedated mares. It is hypothesized 
that a flexible endoscope (Figure II-5), inserted through a small incision 
in the vaginal vault, would allow for visualization of each oviduct in 
pregnant and non-pregnant mares. Use of a diode laser or cautery 
instrument would allow effective fulguration (destruction of the tissue) 
followed by bloodless sectioning (cutting) of the oviduct. 

Following the determination of gestational stage (discussed 
above), each mare would be categorized according to a 
gestational age of less than 4 months, 4–8 months, over 8 
months, or open (not pregnant). The tubal ligation technique 
would be performed on 50 pregnant or open mares, with a 
plan to have approximately 10–15 horses in each gestational 
group. 

For this proposed procedure, the sample size considerations are 
intended to allow for adequate statistical power to differentiate the 
pregnancy outcomes in treated mares compared to control mares. It is  
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expected that the tubal ligation surgery will lead to very low post
operative conception rates. Twelve mares in each of the four pregnancy 
categories should allow the study to reliably differentiate a 
post-operative conception rate of 30 percent or less (based on α=0.05 
and power β=0.8), compared to a conception rate of 70 percent or more 
in the 25 untreated, control mares. The expected severe complication 
rate for the tubal ligation procedure is lower than that expected for the 
ovariectomy procedure, and may be lower than 1 percent. For that 
reason, a much larger sample size per gestational group (approximately 
100 horses per group) would have been required if accurate 
quantification of severe complication rates had been the primary goal 
for the study. 

In order to have the 10–15 mares needed per gestational group the 
studies would need to be conducted on horses that have been recently 
gathered from the range, because normal procedures are to separate 
horses by sex and age in the corral facility so they do not continue to 
breed. If there are not enough horses of each gestational stage in 
BLM holding at the time this study begins, then BLM would need to 
wait until another HMA is gathered to have an adequate size in each 
gestational group to complete the study. 

a. Procedure 

Mares selected for the tubal ligation technique would be held off 
feed for 24–36 hours to minimize the amount of intestinal fill. 
This effort would allow a wider field of view during endoscopic 
visualization and minimize potential risks associated with a full 
abdomen. Water would not be withheld. 

Mares would be restrained in a padded, hydraulic chute 
specifically designed for routine processing of wild horses. 
Mares would be sedated using detomidine (10–20 ug/kg; 5–10 
mg) and butorphanol (0.02–0.04 mg/kg; 5–15 mg), with the 
potential addition of xylazine (0.2–0.5 mg/kg; 100–300 mg) 
for additional sedation. Ketamine (50–100 mg) could be added 
on an as needed basis for additional standing chemical 
restraint. Anti-inflammatory/analgesic (pain) treatment would 
include flunixin meglumine (Banamine) at 1.1 mg/kg (10 ml 
of 50 mg/ml). Infection of the surgical site or abdomen is 
unlikely due to the minimally invasive nature of this 
procedure; despite this, each mare would be given a long-
duration antibiotic (Excede - Ceftiofur Crystalline Free Acid, 
Zoetis, Florham Park, New Jersey). Excede is effective for 4 
days. The mare’s tail would then be wrapped and tied high and 
to one side. Manual rectal evacuation of fecal material would 
be followed by cleansing and aseptic preparation of the 
perineal region. Sterile gloves and sleeves would be used to  
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palpate the vaginal vault and then proceed to introduce an 
insufflation needle into the abdomen through the anterior 
portion of the vaginal wall. The needle would then be attached 
to tubing which would convey sterilely filtered air for 
compressed carbon dioxide (CO2) under pressure into the 
abdomen. This insufflation causes pneumoperitoneum (gas in 
the abdominal cavity), which allows for better visualization of 
the abdominal structures with the flexible endoscope (Figure 
II-5). Insufflation of the abdomen can be an uncomfortable 
process for some individuals (pers. comm. principal 
investigator). If a mare is showing signs of discomfort during 
this portion of the procedure, she would receive epidural 
treatment with an appropriate dose of morphine or xylazine, 
which would provide additional analgesia for an extended 
time period (up to 24 hours). Following insufflation, a 
sterilely-gloved hand in the vaginal vault would make a small 
incision (10–12 mm) which would allow direct placement of a 
sterile flexible endoscope. 

Figure II-5: Diagram of a typical flexible endoscope similar to what would 
be used in the minimally invasive surgical procedures. 

Images of the mare’s internal anatomy would be obtained using a flexible 
endoscope. The spatial relationship of each ovary, its corresponding oviduct, 
and the uterine horn would be clearly apparent to the surgeon. Local anesthetic 
(bupivacaine) would be applied to each oviduct to provide local anesthesia 
which would be expected to last 4–6 hours. The imaging device would be 
manipulated to guide the direct application of a cautery instrument or a 600 
micron diode laser fiber, introduced through the endoscope, to the oviduct and  
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adjacent tissue, resulting in fulguration (destruction) of the exposed tissue. A 
flexible endoscopic instrument would then be used to divide the oviduct, 
resulting in obstruction of the oviduct lumen and prevention of future 
pregnancy. Refer to Figure II-6 for a simplified diagram of the endoscope 
placement once inside the mare. 

The flexible endoscope would be inserted toward the oviducts for the 
application of local anesthesia and for the cautery instrument/diode laser to 

effectively fulgurate or cut the oviduct tissue. 

Site for insertion of the insufflation needle to 
the abdomen through the anterior vaginal wall. 

The flexible endoscope would also enter the 
abdomen through this hole or a small incision 

to allow visualization of each oviduct. 

Figure II-6: Diagram of the route taken (red arrows) through the vaginal wall and into 
the abdominal cavity to conduct the tubal ligation procedure (Diagram from 

http://www.omafra.gov.on.ca/english/livestock/horses/facts/10-099f3.jpg). 

Because the endoscopic surgery entails a single, small vaginal 
incision approximately 10–12 mm long, it would likely seal 
within 24 hours (pers. comm. principal investigator). 
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After completing the procedure, mares would return to a corral 
with other recovering mares. Within 2–4 hours, the operated 
patients would be less sedate and could be allowed access to 
feed and water. The most likely complications would be mild 
abdominal pain (colic), from expansion of the abdomen, and/or 
a dull attitude (obtundation). Some humans undergoing similar 
surgery complain of nausea as a side effect of the general 
anesthetic and may experience some abdominal pain and 
discomfort in the immediate post-operative period (Women’s 
Health Queensland Wide, Inc. 2011).  

Four to eight weeks following the procedure, depending on 
the time of year, the open mares who received the surgery 
would then be allowed exposure to a fertile stallion. This 
exposure would last for 3–5 months, with mares observed for 
mating behavior, and then checked for pregnancy following 
the period exposed to a stallion. 

There are no known studies using this technique to 
permanently sterilize domestic mares, therefore the duration 
of the surgical procedure is not entirely known. It is 
anticipated that the procedure would take approximately 15 to 
30 minutes, allowing up to two to four horses being operated 
on per hour. 

b. Data Collection and Animal Observation 

Data to be recorded for each mare, at time of surgery, would 
include: 

	 Signalment (a set of letter codes that identifies a horse’s sex, 
color, and markings) and any unusual preoperative findings, 

	 Gestational stage, including open (would be recorded and 
utilized to assess whether the suitability of the procedure may 
be dependent on pregnancy state or gestational age), 

	 Incidence of complications (poor sedation, inadequate 
analgesia, discomfort during the procedure, hemorrhage, 
post-operative colic, or post-operative obtundation), 

	 Pregnancy (duration of gestation would be estimated and 
compared to outcomes (abortion) and complications 
(hemorrhage, colic, poor analgesia, etc.), 

 Injuries to the surgeon, and 

 Duration of the procedure. 


Post-surgical observation would continue for two weeks with 
any abortions, complications, or behavior changes documented. 
Veterinarians would be onsite to observe for a minimum of two 
days postoperatively; the remaining observation period would  
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be completed by BLM personnel with a veterinarian on call. 
During the first two weeks following the procedures, mares 
would be observed at a minimum of twice daily. After the first 
two weeks, mares would be observed a minimum of once daily. 
Any mare showing signs of postoperative complications would 
receive treatment as indicated by a veterinarian. If a death occurs 
or an individual shows signs of a life-threatening complication 
and must be humanely euthanized, that individual would be 
necropsied, if necessary, to determine cause of death. 

Pregnant mares would be reevaluated within one month after 
the procedure to evaluate pregnancy status. Successful births 
would be recorded and any abnormalities would be noted. 

c. Analysis and Interpretation of Data 

OSU will lead the analysis of surgical procedure success, in 
terms of the percentages of treated mares in which the surgery 
was successfully completed and of the horses which become 
sterile. Differences in outcome that vary according to 
gestational groups, the rate of any surgical or postsurgical 
complications (e.g., abortions), and apparent changes in 
post-surgical behavior of treated mares would be documented 
and evaluated. In judging whether the procedure is appropriate 
for future applications to wild horses, BLM would also consider 
factors such as: apparent comfort level after the procedure; birth 
rates of fully developed and healthy foals born to horses that 
were of differing gestational stages at the time of surgery; 
procedure safety for the mare and veterinary personnel; and the 
discovery of any changes that would simplify or improve the 
procedure. After the conclusion of the study and receipt of 
associated reports from the researchers, the BLM should be 
more fully informed about the procedure and its potential for 
use in future management applications. 

3. Hysteroscopically-guided Laser Ablation Study 

In an effort to develop new, minimally invasive, low risk surgical 
techniques for permanent sterilization in female wild horses, 
hysteroscopically-guided laser ablation of the oviduct papilla is 
being proposed in standing, sedated mares. 

As discussed above, each mare would undergo palpation per rectum 
and ultrasound for pregnancy. Hysteroscopically-guided laser 
ablation is applicable only to open (non-pregnant) mature mares 
because placement of an endoscope through the cervical opening of 
the pregnant uterus would likely result in abortion.  
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Hysteroscopically-guided laser ablation would be performed on up 
to 50 open mares. For this proposed procedure, the sample size 
considerations are intended to allow for adequate statistical power to 
differentiate the pregnancy outcomes in mares treated with the 
hysteroscopically-guided laser ablation procedure compared to 
control mares. It is expected that the laser ablation procedure may 
not lead to adequate scarring to prevent pregnancies in some cases, 
such that this procedure may lead to higher post-procedural 
conception rates than the tubal ligation surgery. As a result, a higher 
sample size of laser ablation procedures may be required to 
differentiate the conception rates of laser-ablation treated versus 
control mares. Twenty-five or more treated mares should allow the 
study to reliably differentiate a post-operative conception rate of 40 
percent or less (based on α=0.05 and power β=0.8), compared to a 
conception rate of 70 percent or more in the untreated mares. Larger 
sample sizes would allow for a more precise estimation of the 
confidence intervals around the conception rate for mares treated 
with the laser ablation procedure. The expected severe complication 
rate for the hysteroscopically-guided laser ablation procedure is 
lower than that expected for the ovariectomy procedure, and may be 
lower than 1 percent. For that reason, a much larger sample size of 
several hundred horses would have been required if accurate 
quantification of severe complication rates had been the primary 
goal for the study. 

a. Procedure 

Individuals selected for inclusion in this study would be held 
without feed for up to 24 hours prior to surgery for evacuation 
of the bowels, allowing adequate room in the abdomen with 
minimal interference from the intestines. Banamine (flunixin 
meglumine) at 1.1 mg/kg and Buscopan at 0.3 mg/kg would be 
administered intravenously prior to the procedure to minimize 
transient colic (abdominal cramping) following the procedure. 
Ketamine (50–100 mg) could be added on an as needed basis 
for additional standing chemical restraint. 

Individuals selected for inclusion in the procedure would stand 
in the padded, hydraulic chute. The perineal area of each mare 
would be cleansed. A sterilized, flexible endoscope would be 
placed into the vaginal vault and advanced through the cervix in 
an atraumatic manner. The uterus would be partially inflated 
with filtered room air to visualize the oviduct papilla located at 
the proximal end of the uterine horn. Local anesthesia of 
Bupivacaine, a local anesthetic, would be dripped directly onto 
each oviduct papilla to minimize any discomfort. Local 
anesthesia should last 4–6 hours. A 600–800 micron diode laser 
fiber encased in a plastic tube (to protect the endoscope) would 

27
 



 

 
 

 
  

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   

  
  

  

 

 
 

be placed into the instrument channel of the flexible endoscope 
until the diode laser fiber is visualized on the monitor. The 
endoscope would be manipulated until the fiber directly 
contacts the papillary ostium (oviduct opening). Continuous 
power, ranging from 15–30 watts, would be used to visually 
scar and seal the opening of the oviduct. The diode laser is 
expected to immediately “seal” the oviduct opening and the 
resulting inflammatory reaction is expected to result in 
additional scar tissue formation. The procedure would then be 
repeated on the opposite uterine horn. Still images or a video of 
the entire procedure would document the effort. Refer to Figure 
II-7 for a basic diagram of the endoscope placement once inside 
the mare. 

Local anesthesia would be applied to each oviduct papilla. A diode 
laser would be place inside the flexible endoscope and used to 

visually scar and seal the opening of each oviduct. 

The flexible endoscope would be placed into the vaginal vault and 
advanced through the cervix. The uterus would be partially inflated 
with filtered room air to visualize the oviduct papilla located at the 

proximal end of the uterine horn. 

Figure II-7: Diagram of the route taken (red arrow) through the vaginal vault, through 
the uterus to the oviduct opening to conduct the laser ablation procedure (Diagram from 

http://www.omafra.gov.on.ca/english/livestock/horses/facts/10-099f3.jpg). 
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The endoscope would be removed and subjected to routine 
cleaning, chemical disinfection, rinsing, and drying in 
preparation for the next patient. 

This procedure is new; there are no known studies using this 
technique to permanently sterilize wild or domestic mares. As 
a result, the duration of the surgical procedure is unknown and 
may vary. It is anticipated that the procedure would take 
approximately 10–15 minutes.  

After surgery, the uterus would be infused with an antibiotic (5 
million international units potassium penicillin) and saline to 
minimize the potential for infection secondary to any bacterial 
contamination. 

Once the procedure is complete, mares would be monitored for 
24 hours. Postsurgical observation would continue for two 
weeks with any complications documented. Veterinarians 
would be onsite to observe for a minimum of one day 
postoperatively; the remaining observation period would be 
completed by BLM personnel with a veterinarian on call. 
During the first two weeks following the procedures, mares 
would be observed at a minimum of twice daily. After the first 
two weeks mares would be observed a minimum of once daily. 
Any mare showing signs of postoperative complications would 
receive treatment as indicated by a veterinarian. If a death 
occurs or an individual show signs of a life-threatening 
complication and must be humanely euthanized, that individual 
would be necropsied, if necessary, to determine cause of death. 

At approximately 3 weeks after the operation, a portion of the 
mares would be re-evaluated by endoscope to document and 
confirm scar tissue formation and closure of the oviduct 
ostium. 

At approximately 4 weeks following the procedure, depending 
on the time of year, up to 50 operated mares would be allowed 
exposure to a fertile stallion for 3–5 months, observed for 
mating behavior, and checked for pregnancy following the 
period exposed to a stallion. Mares would remain grouped in 
pens while exposed to the stallion. 

b. Data Collection and Animal Observation 

Data to be recorded for each mare, at time of surgery, would 
include: 
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	 Signalment (a set of letter codes that identifies a horse’s sex, 
color, and markings) and any unusual preoperative findings, 

	 Incidence of complications (poor sedation, inadequate 
analgesia, discomfort during surgery, post-operative colic, or 
post-operative obtundation), 

	 Injuries to the surgeon, 
	 Still images or a video of the entire procedure (to document 

the effort), 
	 Duration of the procedure. 

c. Analysis and Interpretation of Data 

OSU will lead the analysis of surgical procedure success in 
terms of percentages of treated mares in which the surgery 
was successfully completed and of those that become sterile. 
OSU would also evaluate the rate of any surgical or post
surgical complications (e.g., abortions) and apparent changes 
in post-surgical behavior of treated mares. In judging whether 
the procedure is appropriate for future applications to wild 
horses, BLM would also consider factors such as: apparent 
comfort level after the procedure; procedure safety for the 
mare and veterinary personnel; and the discovery of any 
changes that would simplify or improve the procedure. After 
the conclusion of the study and receipt of associated reports 
from the researchers, the BLM should be more fully informed 
about the procedure and its potential for use in future 
management applications. 

III. AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS  

A. Introduction 

This chapter describes the affected environment for each of the resources that 
could be potentially affected by the alternatives discussed in Chapter II and 
displays the potential effects of the alternatives to those resources. 

The environmental effects section for each resource identifies the direct, 
indirect, and cumulative effects associated with the alternatives. Direct effects 
are caused by the action and occur at the same time and place. Indirect effects 
are caused by the action and occur later in time or farther removed in distance, 
but are still reasonably foreseeable. 

Cumulative effects are those impacts resulting from the incremental impact of 
an action when added to other past, present, or reasonably foreseeable future 
actions (RFFA) regardless of what agency or person undertakes such other 
actions. RFFAs include those Federal and non-Federal activities not yet 
undertaken, but sufficiently likely to occur, that a responsible official of 
ordinary prudence would take such activities into account in reaching a  
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decision. These Federal and non-Federal activities that must be taken into 
account in the analysis of cumulative impact include, but are not limited to, 
activities for which there are existing decisions, funding, or proposals 
identified by the BLM. RFFAs do not include those actions that are highly 
speculative or indefinite. RFFAs for this project include BLM Rock Springs 
Field Office’s proposed sterilized wild mare behavior and demography study. 

The BLM Rock Springs Field Office in Wyoming is currently developing an 
EA that proposes to gather excess wild horses from the White Mountain and 
Little Colorado HMAs in August 2016. Their proposal also includes 
conducting a research study, in conjunction with the USGS, in the two HMAs. 
The research study would place radio collars on a portion of the mares and 
place radio telemetry tail tags on a portion of the stallions in the HMAs 
following the 2016 gather. Approximately one year after the radio collars and 
tags are fitted to animals, a portion of the White Mountain mares would be 
selected to be again gathered, sterilized via ovariectomy, and released for 
further study to examine their behaviors including measures of band fidelity, 
demography (birth and survival rates), and spatial ecology both pre-treatment 
and post-treatment. The Little Colorado HMA would be gathered to the high 
AML of 100 horses and would be studied as a control group. A USGS-
convened panel of experts recently assessed available ovariectomy techniques 
and considerations required for use in field conditions (Bowen 2015). BLM 
would use input from this USGS panel review to determine which 
ovariectomy method to use in the Rock Springs District study. 

B. Identified Resource with Issue 

The BLM Burns District and Washington, D.C. Office interdisciplinary team 
(IDT) reviewed the elements of the human environment, as required by law, 
regulations, Executive Order, and policy, to determine if they would be 
affected by any of the alternatives. The results of the review are summarized in 
the “Affected Environment Table” (Appendix E). The resources with no issues 
identified and listed as either not affected or not present will not be discussed 
further in this document. Because the action alternative (proposed action) 
would take place at Oregon’s Wild Horse Corral Facility and the treated mares 
are not proposed to be released back to any HMA, the resources affected by 
the alternatives are limited. Resources with an issue question(s) will be 
analyzed in detail in this chapter. 

1. Wild Horses - Mares 

a. Affected Environment - Wild Horse Mares 

Two hundred twenty-five wild horse mares previously 
removed from the range would be held at Oregon’s Wild 
Horse Corral Facility in Hines, Oregon. The facility is located 
approximately 6 miles west of Hines, Oregon on Highway 20. 
At the corrals, horses are separated into pens by age and sex. 
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Within a short time of their arrival from the range, the horses 
are given a health inspection by a veterinarian. All horses are 
then prepared for adoption by bringing them into the barn 
where they are restrained in a hydraulic chute and aged by 
inspection of their teeth, vaccinated against common diseases, 
dewormed, and freeze marked. The horses’ hooves are 
trimmed periodically as the ground in the pens is soft and 
hooves do not wear as readily as they would on the range over 
rougher terrain. 

Each horse is freeze marked using liquid nitrogen and a special 
marking tool which permanently marks the animal. Each horse 
is individually identified by alpha angle symbols applied as a 
freeze mark on the left side of the neck. The mark identifies the 
horse as an official wild horse and includes the horse’s birth 
year and identification number. 

The pens near the barn are used as working pens where horses 
are separated for various reasons, whether for shipping, health 
inspections, or viewing for adoption. Numerous gates, small 
side pens, wings, and alleyways make it easier and safer to 
work with the horses. The larger holding pens are to the north 
of the barn and are connected to the working pens and 
alleyways. The horses and burros are kept in the larger holding 
pens unless they are to be shipped out in a short time. Horses 
are provided fresh water in each pen and are fed once daily on 
a diet of high quality grass and alfalfa hay. The large barn and 
handling facility was built in 2001 to replace a wooden barn 
which was lost to fire. 

All horses would remain at the corral facility to be included in 
potential future study of sterilized mares, or until they are either 
adopted, sold, or sent to an off-range pasture facility to live out 
the remainder of their lives. 

b. Environmental Consequences - Wild Horse Mares 

Common to Both Alternatives 

Short-Term Holding and Adoption (or Sale) Preparation 

After recently captured wild horses have transitioned to their 
new environment at the corrals, they are prepared for adoption 
or sale. Because these horses are wild and not accustomed to 
being handled, potential effects to wild horses include serious 
injuries and deaths from injuries during the preparation or 
handling processes. Oregon’s Wild Horse Corral Facility staff 
members have 35 combined years of experience handling wild 
horses and use low-stress handling techniques as well as follow 
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BLM’s Comprehensive Animal Welfare Program (CAWP) 
(Appendix C) to ensure humane care and handling of horses. 
Mortality at short-term holding facilities averages 
approximately 5 percent per year (GAO 2008, p. 51) and 
includes animals euthanized due to pre-existing conditions, 
animals in extremely poor condition, animals which are unable 
to transition to feed, and animals which are seriously injured or 
accidentally die during sorting, handling, or preparation. 

Adoption or Sale with Limitations and Long-Term Pasture 

All horses at Oregon’s Wild Horse Corral Facility are made 
available for adoption. The time period between when the 
horses arrive at the facility and when they would be entered in 
the adoption program is outlined in the analysis for each 
alternative. 

Adoption applicants are required to have at least a 400 square 
foot corral with panels at least 6 feet tall for horses over 18 
months of age. Applicants are required to provide adequate 
shelter, feed, and water. The BLM retains title to the horses for 
1 year, and a subset of the horses and facilities are inspected to 
ensure the adopters are complying with the BLM's 
requirements. After 1 year, the adopter may take title to the 
horse, at which point the horse becomes the property of the 
adopter. Adoptions are conducted in accordance with 43 CFR 
4750. Potential buyers must fill out an application and be pre-
approved before they may buy a wild horse. A sale-eligible wild 
horse is any animal more than 10 years old or which has been 
offered unsuccessfully for adoption 3 times. The application 
also specifies all buyers are not to resell the animal to slaughter 
buyers or anyone who would sell the animal to a commercial 
processing plant. Sales of wild horses would be conducted in 
accordance with BLM policy under IM 2013-032 or any future 
BLM direction on sales (BLM 2012b). 

When horses are shipped for adoption, sale, or long-term 
holding, animals may be transported for a maximum of 24 
hours. Immediately prior to transportation, and after every 18 to 
24 hours of transportation, animals are offloaded and provided 
a minimum of 8 hours on-the-ground rest. During the rest 
period, each animal is provided access to unlimited amounts of 
clean water and 25 pounds of good-quality hay (per horse) with 
adequate bunk space to allow all animals to eat at one time. 
Most animals are not shipped more than 18 hours before they 
are rested. The rest period may be waived in situations where 
the travel time exceeds the 24-hour limit by just a few hours if 
the stress of offloading and reloading is likely to be greater than 

33
 



 

 
 

 

 
 

 

 

 

 
 

 
 

 

the stress involved in the additional period of uninterrupted 
travel. 

Long-term pastures are designed to provide excess wild horses 
with humane, lifelong care in a natural setting off public 
rangelands. Wild horses are maintained in grassland pastures 
with enough space to allow free-roaming behavior and with 
forage, water, and shelter necessary to sustain them in good 
condition. About 31,000 wild horses in excess of the existing 
adoption or sale demand (because of age or other factors) are 
currently being held in long-term pastures (WH&B Quick Facts 
2015). These animals are generally more than 10 years in age. 
Located in mid- or tall-grass prairie regions of the United 
States, these long-term holding pastures are highly productive 
grasslands as compared to more arid western rangelands. 
Generally mares and castrated males (geldings) are segregated 
into separate pastures. No reproduction occurs in the long-term 
grassland pastures, but foals born to mares that were pregnant 
on arrival are gathered and weaned when they reach about 8–10 
months of age and are then shipped to short-term facilities 
where they are made available for adoption. Handling by 
humans is minimized to the extent possible, although regular 
on-the-ground observation and periodic counts of wild horses to 
ascertain their numbers, well-being, and safety are conducted. 
A very small percentage of the animals may be humanely 
euthanized if they are in underweight condition and are not 
expected to improve to a body condition score (BCS) of 3 or 
greater, due to age or other factors. Natural mortality of wild 
horses in long-term holding pastures averages approximately 8 
percent per year, but can be higher or lower depending on the 
average age of the horses pastured (GAO 2008, p. 52). 

Euthanasia and Sale without Limitation 

While humane euthanasia and sale without limitation of healthy 
horses for which there is no adoption demand is authorized 
under the WFRHBA, Congress prohibited the use of 
appropriated funds for that purpose between 1987 and 2004 and 
again in 2010 and all years since then. 

No Action 

Under the no action alternative no wild horse mares at 
Oregon’s Wild Horse Corral Facility would participate in 
mare sterilization research. Following preparation (e.g., 
freeze marking, vaccinating, etc.), all mares would be 
immediately available for adoption or sale. The no action 
alternative would not achieve the purpose and need of this 
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EA as there would be no strides forward in meeting the 
DOI’s need to research and test wild horse population 
control methods that were recommended for research study 
by the NRC (Appendix B). 

Proposed Action 

Common to all Three Procedures 

Mares chosen to participate in the sterilization research would 
not be available for adoption until after the study in which they 
participate is complete; this may be approximately 6 months 
from the beginning date of each study. 

Ovariectomy 

In 1903, Williams first described a vaginal approach, or 
colpotomy, using an ecraseur to ovariectomize mares (Loesch 
and Rodgerson 2003, Williams 1903). The ovariectomy via 
colpotomy procedure has been conducted for over 100 years 
and is considered acceptable to the public on open (non
pregnant), domestic mares. The NRC committee that reviewed 
the 19 research proposals stated, “Colpotomy, as described in 
this proposal, is not a new technique; the only novelty in the 
proposal is that the procedure would be performed on free-
ranging rather than domestic horses” (Appendix B - NRC 
Proposal Review 2015). The committee did not consider this 
difference to be a matter of research. However there is a lack of 
information on the risk associated with conducting the 
procedure on pregnant mares. When wild horses are gathered or 
trapped for fertility control treatment there would likely be 
mares in various stages of gestation. Removal of the ovaries is, 
of course, permanent and 100 percent effective; however the 
procedure is not without risk. Before this technique is made 
operational, a better understanding of the gestational stages in 
which ovariectomy via colpotomy could be utilized is 
warranted. 

The average mare gestation period usually ranges from 335 to 
340 days (Evans et al. 1977, p. 373). There are few peer 
reviewed studies documenting the effects of ovariectomy on 
the success of the pregnancy in a mare. The NRC committee 
that reviewed the research proposals explained, “The mare’s 
ovaries and their production of progesterone are required 
during the first 70 days of pregnancy to maintain the 
pregnancy” (Appendix B - NRC Proposal Review 2015). In 
1977, Evans et al. (in The Horse) stated that by 200 days, the 
secretion of progesterone by the corpora lutea is insignificant 
since removal of the ovaries does not result in abortion (p. 
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376). “If this procedure were performed in the first 120 days of 
pregnancy, the fetus would be resorbed or aborted by the 
mother. If performed after 120 days, the pregnancy should be 
maintained. The effect of ovary removal on a pregnancy at 90– 
120 days of gestation is unpredictable because it is during this 
stage of gestation that the transition from corpus luteum to 
placental support typically occurs” (Appendix B - NRC 
Proposal Review 2015). In 1979, Holtan et al. evaluated the 
effects of bilateral ovariectomy at selected times between 25 
and 210 days of gestation on 50 mature pony mares. Their 
results show that abortion (resorption) of the conceptus (fetus) 
occurred in all 14 mares ovariectomized before day 50 of 
gestation, that pregnancy was maintained in 11 of 20 mares 
after ovariectomy between days 50 and 70, and that pregnancy 
was not interrupted in any of 12 mares ovariectomized on days 
140 or 210. Those results are similar to the suggestions of the 
NRC committee. 

Hooper et al. (1993) studied the effects of bilateral ovariectomy 
via colpotomy on 23 mares. When discussing the results of 
their study they explain that “postoperative complications were 
reported in the medical record of only 1 of the 23 mares 
(Hooper et al. 1993, p. 1044).” They go on to state that, 
“problems after ovariectomy via colpotomy in this study were 
minimal” (p. 1045). Hooper et al. tracked the 5 mares in the 
study that had problems after surgery and reported that 
evidence was inconclusive in each as to the role played by 
surgery (p. 1045). 

Between 2009 and 2011, at the Sheldon National Wildlife 
Refuge in Oregon, 117 feral mares received the same type of 
ovariectomy as the one in this proposed action. Gestational 
stage was not recorded, but a majority of the mares were 
pregnant (Gail Collins, US Fish and Wildlife Service (USFWS), 
pers. comm.). Only 1 or 2 mares were very close to full term 
and did not receive the surgery as the veterinarian could not get 
good access to the ovaries due to the position of the foal (Gail 
Collins, USFWS, pers. comm.). As per veterinarian 
recommendation, the mares were held at the processing facility 
an average of 8.1 days following the procedure before release 
back onto the refuge. However, the only complications were 
observed within two days of surgery. During the 8.1 average 
days of holding time, 2 fatalities were observed, potentially 
related to the procedure. Therefore the observed mortality rate 
for ovariectomized mares following the procedure was 1–2 
percent. 
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During the Sheldon National Wildlife Refuge ovariectomy 
study, Banamine was added to the procedure to reduce signs 
of colic post- surgery. Mares generally walked out of the chute 
and started to eat. Some would raise their tail and act as if they 
were defecating; however, in most mares one could not notice 
signs of discomfort (Bowen 2015). In their discussion of 
ovariectomy via colpotomy, McKinnon and Vasey (2007) 
considered the procedure safe and efficacious in many 
instances, able to be performed expediently by personnel 
experienced with examination of the female reproductive tract, 
and associated with a complication rate that is similar to or 
less than male castration. The NRC committee that reviewed 
this proposal recommended that this procedure could be 
operationalized immediately to sterilize mares, with the caveat 
that fatalities may be higher than the 1 percent reported in the 
literature (Appendix B). However they did not give a 
recommendation to the BLM on what rate of abortion might 
be “acceptable” for ovariectomies at various stages of 
gestation or if BLM should only conduct the procedure on 
specific gestational stages. The committee also stated that 
tubal ligation and hysteroscopically-guided laser ablation 
would be safer—with less risk of hemorrhage and 
evisceration—and probably less painful (Appendix B). 

For those pregnancies that are maintained following the 
procedure, likely those past approximately 120 days, the 
development of the foal is not expected to be affected. 
However, because this procedure is not commonly conducted 
on pregnant mares the rate of complications to the fetus has not 
yet been quantified. There is the possibility that the entry of the 
abdominal cavity could cause premature births related to 
inflammation; however, after five months the placenta should 
hormonally support the pregnancy after removal of ovaries 
(pers. comm. principal investigator). 

In September 2015, the BLM solicited the USGS to convene a 
panel of veterinary experts to assess the relative merits and 
drawbacks of several surgical ovariectomy techniques that are 
commonly used in domestic horses for application in wild 
horses. A table summarizing the various methods was sent to 
the BLM (Bowen 2015) and provides a concise comparison of 
several methods. Of these, ovariectomy via colpotomy appears 
to be relatively safe when practiced by an experienced surgeon 
and is associated with the shortest duration of potential 
complications after the operation. In marked contrast to a 
suggestion by the NRC Review (2013), this panel of experts  
identified evisceration as not being a risk associated with 
ovariectomy via colpotomy. 
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The analysis of observations and collected data would 
determine the suitability of ovariectomy via colpotomy as a 
viable and acceptable procedure for utilization by the BLM 
as a population management tool. Results would also 
quantify any adverse effects on the mare and fetus 
depending on the gestational stage of pregnancy when the 
surgery is performed. 

Despite this being a pen trial, consideration must be taken of the 
long-term effects to the mare. When the ovaries are removed 
from a mare she cannot have an estrous cycle; however, she 
may show signs of estrous behavior. Unpredictable results 
follow bilateral ovariectomy for the treatment of abnormal 
nymphomaniac behavior [in domestic mares] (Kobluk et al. 
1995). It has been reported that 60 percent of ovariectomized 
mares will cease estrous behavior following surgery (Loesch 
and Rodgerson 2003, Vaughn 1984). Yet, the full repertoire of 
courtship and mating behavior has been displayed by 
ovariectomized mares and by anestrous mares during the 
nonbreeding season (Asa et al. 1980; Hooper et al. 1993; NRC 
Review 2013, p. 99). If free-ranging ovariectomized mares also 
show estrous behavior and occasionally allow copulation, 
interest of the stallion may be maintained which could foster 
band cohesion (NRC Review 2013, p. 99). A full analysis of the 
behavior and social effects once the ovariectomized mare is 
returned to the range is outside the scope of this EA as the full 
study would take place within the corral facility. Rather, the 
proposed study of ovariectomized mare behavior and 
demography that would take place in the Rock Springs District 
is expected to provide quantitative results on mare behavior in 
the wild after ovariectomy. 

A concern has been raised in an opinion article (Nock 2013) 
that ovary removal in mares could lead to bone density loss. 
That paper was not peer reviewed nor was it based on research 
in wild or domestic horses, so it does not meet the BLM’s 
standard for “best available science” on which to base 
decisions (Kitchell et al. 2015). Hypotheses that are forwarded 
in Nock (2013) appear to be based on analogies from modern 
humans leading sedentary lives. Certainly, pre-menopausal 
women who have a hysterectomy with bilateral oophorectomy 
(both ovaries removed) undergo what could be termed surgical 
menopause, and those women may experience more sudden 
changes than women who experience naturally occurring 
menopause (Women’s Health Queensland Wide, Inc. 2011). 
Menopause is associated with lower levels of estrogen, which 
can increase the risk of bone density loss in modern humans.  
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The comparison between sedentary modern humans and wild 
horses that have been active their entire lives, though, is not 
appropriate, as there are substantial differences in lifestyle 
between modern humans and wild horses. The effect of 
exercise on bone strength in animals has been known for many 
years and has been shown experimentally (Rubin et al. 2001). 
Dr. Simon Turner, Professor Emeritus of the Small Ruminant 
Comparative Orthopaedic Laboratory at Colorado State 
University, conducted extensive bone density studies on 
ovariectomized sheep, as a model for human osteoporosis. 
During these studies, he did observe bone density loss on 
ovariectomized sheep, but those sheep were confined in 
captive conditions, fed twice a day, had shelter from inclement 
weather, and had very little distance to travel to get food and 
water (Simon Turner, Colorado State University Emeritus, 
written comm. 2015). Dr. Turner agreed that an estrogen 
deficiency (no ovaries) could affect a horse’s bone metabolism, 
just like it does in sheep and human females when they lead a 
sedentary lifestyle (Simon Turner, Colorado State University 
Emeritus, written comm. 2015). Home range size of wild 
horses in the wild has been described as 4.2 to 30.2 square 
miles (Green and Green 1977) and 28.1 to 117 square miles 
(Miller 1983). Green and Green (1977) reported bands 
travelling up to 7 miles each day to water. A study of distances 
travelled by feral horses in “outback” Australia shows horses 
travelling 5–17.5 miles per 24 hour period (Hampson et al. 
2010a). Horses were recorded up to 34 miles from their 
watering points (Hampson et al. 2010a). Even when restricted 
to small paddocks, domestic horses moved approximately 4.5 
miles per day (Hampson et al. 2010b); the expected daily 
movement distance would be far greater in the context of larger 
pastures typical of BLM long-term holding facilities in off-
range pastures. The constant weight bearing exercise, coupled 
with high exposure to sunlight ensuring high vitamin D levels, 
are expected to prevent bone density loss (Simon Turner, 
Colorado State University Emeritus, written comm., 2015). A 
horse would have to stay on stall rest for years after removal of 
the ovaries in order to develop osteoporosis (Simon Turner, 
Colorado State University Emeritus, written comm. 2015) and 
that condition does not apply to any wild horses turned back to 
the range or any wild horses that go into off-range pastures. 
The BLM knows of no scientific, peer-reviewed literature that 
documents bone density loss in mares following ovariectomy. 

Observations from the Sheldon NWR provide some insight into 
long-term effects of ovariectomy on feral horse survival rates. 
The Sheldon NWR ovariectomized mares were returned to the 
range along with untreated mares. Between 2007 and 
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2014,mares were captured, a portion treated, and then 
recaptured. There was a minimum of 1 year between treatment 
and recapture; some mares were recaptured a year later and 
some were recaptured several years later. The recapture rates 
for released mares were; treated mares 85.1 percent and 
untreated mares 86.1 percent (Gail Collins, USFWS, pers. 
comm.). Since the recapture rate was virtually the same, it 
could be deduced that the long-term survivability rate of treated 
mares is the same as that of untreated mares. 

Tubal Ligation 

Tubal ligation is a technique commonly performed in humans, 
where it may be referred to as “getting your tubes tied.” It has 
not been commonly performed on mares. Ovariectomy is the 
most common form of sterilizing domestic mares. 

Tubal ligation, as described for women, is a type of permanent 
birth control where the oviducts (also known as fallopian tubes 
or uterine tubes) are cut or blocked to permanently prevent 
pregnancy (Mayo Clinic 2014). The principal difference 
between the proposed mare tubal ligation procedure in this EA 
and the typical human procedure is the placement of the incision 
for insertion of instruments. In the proposed mare surgery, the 
incision is in the vaginal wall while in women the incision (or 
two) is made through the navel. A flexible endoscope is inserted 
into the abdomen allowing the placement of a tool to cut the 
fallopian tubes. Some women choose to receive this procedure 
during a caesarian section, as the doctor can readily see the 
ovaries and oviducts; caesarian surgery requires a large incision 
in the abdomen, so is not analogous to the proposed surgery for 
mares. 

The proposed tubal ligation surgery would be conducted on 
open mares as well as those in the three trimesters of gestation. 
The procedure is expected to be successfully accomplished on 
both pregnant mares, without pregnancy loss, and non-pregnant 
mares. Miscarriage is not expected because neither the ovaries 
nor the uterus should be affected by this minimally invasive 
procedure. Hormones should not be affected, as compared with 
the ovariectomy study, because the ovaries would not be 
removed or altered. Physical status of the pregnancy should not 
be affected because the uterus would not be entered or 
physically traumatized. There may be some effects of the stage 
of gestation on the ability to complete the surgery if it happens 
that the weight and locations of the gravid uterus distort the 
utero-ovarian relationship enough to prevent visualization of 
the oviduct with the flexible endoscope. This circumstance is 
not expected to be commonly encountered, because the ovary is 
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relatively “fixed” in position. However, the NRC committee 
that reviewed the proposal was concerned about the visibility in 
late pregnancy because the ovaries may be pulled medially and 
anteriorly as the pregnant uterus moves over the pelvis and 
down to the floor of the abdomen (Appendix B - NRC Proposal 
Review 2015). The committee also had concerns over the 
collapse of the anterior vagina in pregnant mares preventing 
passage of the endoscope but recognized that conducting this 
study would answer whether or not their concerns are 
warranted (Appendix B - NRC Proposal Review 2015). 

As evidenced by the only known similar tubal ligation study 
on mares, oviduct obstruction with focal laser destruction is 
expected to be permanent and 100 percent effective (McCue et 
al. 2000). The study by McCue et al. (2000) was different than 
the proposed study in several ways: surgery was laparoscopic 
(through the flank); was unilateral tubal ligation (only blocked 
one oviduct); and was not conducted on pregnant mares. 
However, the study supports the hypothesis that tubal ligation 
causes the mare to be infertile, because none of the mares 
became pregnant when ovulations occurred from the ovary 
adjacent to the ligated oviduct (McCue et al. 2000). 

No long-term effects to the overall health of the mares are 
expected, other than sterility. Mares may be dull or obtunded, 
with the occasional mare having an elevated temperature for up 
to 24 hours after the procedure. The expectation is a return to 
normal physical behavior and function within 24 hours after the 
surgery. The NRC committee stated, “tubal ligation and laser 
ablation would be safer - with less risk of hemorrhage and 
evisceration - and probably less painful” (Appendix B). 

Pregnancy and the development of the foal are not expected to 
be affected; however, since this is a new procedure, the 
outcome is not completely known. 

It is important to identify long-term effects on mares that 
undergo surgery in the corral-based study. The treated mares in 
the tubal ligation study would continue to have a normal estrous 
cycle as their ovaries would still be intact. However, they would 
be unable to become pregnant as the oviduct would have been 
cut, essentially blocking the passage of sperm needed to fertilize 
the egg. With the occurrence of a normal estrous cycle and the 
inability to become pregnant, it could be presumed the mare 
would receive repeated copulation through the breeding season. 

As noted in the section addressing effects of the ovariectomy 
surgery, we do not anticipate that any of the surgeries would 
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lead to bone density loss in wild horses. Moreover, in the tubal 
ligation surgery, the ovaries would remain functional. 

Long-term survival rates in these mares are expected to be 
similar to, or higher, than a typical untreated mare because 
the physical demands of pregnancy and raising a foal would 
be eliminated. 

Hysteroscopically‐Guided Laser Ablation 

Hysteroscopically-guided laser ablation for mare sterilization 
is not documented as a surgery used in domestic horses. 
Nevertheless, many authors have published articles on the use 
of hysteroscopy in the mare for a variety of purposes (Brinsko 
2014). One common use of hysteroscopy is for laser ablation 
of endometrial lymphatic [uterine] cysts (Brinsko 2014). Other 
studies reporting using laser ablation for the removal of uterine 
cysts in mares include Griffin and Bennett (2002), Ley et al. 
(2002), and Blikslager et al. (1993). In those studies the 
endoscope was inserted through the vagina and cervix into the 
uterus, as described in the procedure proposed in this EA. As 
in this proposed study, the laser in those studies was directed 
hysteroscopically through a flexible endoscope using the 
biopsy channel port for introduction of the laser fiber (Griffin 
and Bennett 2002). Laser instrumentation has also been used 
for ablation of endometrial cups (pers. comm. principal 
investigator). The NRC indicated that the simplicity of this 
proposal is its greatest strength and that, with some training, 
many veterinarians could become proficient in performing this 
procedure (Appendix B). 

In human females a hysteroscope is used to see inside the uterus 
for procedures such as endometrial ablation. This procedure is 
conducted to destroy (ablate) the uterine lining or endometrium 
to treat uterine bleeding (WebMD 2014). In women endometrial 
ablation may be done in an outpatient facility or doctor’s office 
using local or spinal anesthesia; in humans this procedure takes 
about 45 minutes (WebMD 2014). Short- term side effects may 
include cramping, nausea, and vaginal discharge that may be 
watery and mixed with blood; it takes a few days to 2 weeks to 
recover (WebMD 2014). As compared to the entire uterine 
lining, the hysteroscopically-guided laser ablation for mare 
sterilization procedure would use a laser only to ablate (destroy) 
each oviduct opening and papilla, each opening being 
approximately 2–3 mm in diameter. For this reason, the side 
effects and symptoms of the mare sterilization procedure would 
likely be less notable than those described in human 
endometrial ablation procedures. 
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Because this procedure does not involve incisions, there is no 
risk of hemorrhage, failure of sutures, or prolonged discomfort. 
There is the potential for mild, transient colic (abnormal 
cramping) after the procedure due to temporary inflation and 
expansion of the uterus. Use of banamine (flunixin meglumine) 
and buscopam prior to the procedure should minimize this 
incidence. 

It is expected this procedure would prevent normal sperm/egg 
union with resultant contraception approaching 100 percent 
success. There is no question that the laser would damage the 
oviduct. Whether the scar damage is sufficient to sterilize the 
mare permanently is the question that will be resolved by the 
study (Appendix B - NRC Proposal Review 2015). 

It is important to identify long-term effects on mares that 
undergo surgery in this corral-based study. The treated mares 
in the hysteroscopically-guided laser ablation study would 
continue to have an estrous cycle, as their ovaries would still 
be intact. However, they would be unable to become pregnant 
as the oviduct papilla will have been sealed, essentially 
blocking the passage of sperm needed to fertilize the egg. With 
the occurrence of a normal estrous cycle and the inability to 
become pregnant, it could be presumed the mare would receive 
repeated copulation through the breeding season. 

As noted in the section addressing effects of the ovariectomy 
surgery, we do not anticipate that any of the surgeries would 
lead to bone density loss in wild horses. Moreover, in the 
hysteroscopically-guided laser ablation procedure, the ovaries 
would remain functional. 

Long-term survival rates in these mares are expected to be 
similar to, or higher than, those of typical untreated mares 
because the physical demands of pregnancy and raising a foal 
would be eliminated. 

c. Cumulative Effects – Wild Horse Mares 

No Action 

Under the no action alternative, three research studies that the 
NRC recommended could lead to immediately useful 
techniques would not take place. Without investment in 
research of various methods and techniques of mare 
sterilization, the BLM WH&B program as a whole would be no 
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further along in efforts to manage wild horse populations in a 
way that restores or maintains a thriving natural ecological 
balance (TNEB) to the range and protects the range from 
deterioration associated with overpopulation (WFRHBA 1971). 

The no action alternative would not provide additional data to 
the Rock Springs Field Office regarding complication rates, 
effectiveness, and success rates of the ovariectomy via 
colpotomy procedure on pregnant mares. Without this 
information Rock Springs Field Office would be less informed 
in determining the type of ovariectomy procedure to choose. 

Proposed Action 

The consequent behavioral effects of these procedures are 
unknown at this time. Many suppositions might be made as to 
how an individual mare would respond to a stallion after having 
been treated (refer to discussion on estrous cycle, above). 
However, quantitative measures of the overall behavioral effects 
to sterilized mares living in wild horse bands can only be 
surmised at this time, as no studies of that nature have yet taken 
place. The proposed USGS demographic and behavioral study 
of ovariectomized mares in Rock Springs, Wyoming is an 
RFFA for this EA. Results of that study should inform BLM 
managers in the future about the behavioral effects of 
ovariectomy in wild horses. Given that mares in Wyoming are 
not proposed to be sterilized until fall of 2017, the results from 
the proposed ovariectomy via colpotomy study in this EA may 
be valuable in refining surgical and post-operative procedures 
that could be followed for that study, if ovariectomy via 
colpotomy is their selected method of sterilization. 

The BLM assumes that tubal ligation and laser ablation 
would have similar behavioral effects as open mares or 
similar effects to those displayed in mares treated with 
PZP. This assumption is made based on the fact that the 
two minimally invasive surgical techniques and short-
term immunocontraceptive treatment with PZP all leave 
ovaries intact, which leads to continued estrous cycling 
with the inability to become pregnant. After the 
minimally invasive surgical procedures, the behaviors 
associated with estrous cycling are expected to continue, 
just as is the case when mares are treated with PZP. 

Multiple studies of the behavior and social effects 
following PZP treatment have been conducted (i.e., Gray 
et al. 2010 and 2011; Ransom et al. 2010; Nu ̴̴̴̴ñez 2009; 
Powell 1999; and Madosky et al. 2010). At this time, the 
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behavioral effects following treatment with PZP are well 
enough known that treatment of wild horses with PZP 
has become fairly routine BLM management practice. As 
a result of the expectation that the minimally invasive 
procedures would have similar behavioral effects as 
treatment with PZP, BLM does not anticipate any need to 
study the behavioral effects following tubal ligation or 
laser ablation before those procedures could be put into 
practice as management tools. 

All of these procedures, if successful, confer permanent 
sterility. Before using any of the techniques in a widespread 
manner, BLM would need to consider effects on genetic 
diversity that would follow from treating given fractions of the 
female population. Identifying those effects is outside of the 
scope of this document. Such planning could make use of 
combined modeling of population dynamics and population 
genetics (Roelle and Oyler McCance 2015). 

2. Social and Economic Values 

a. Affected Environment - Social and Economic Values 

Scoping from previous NEPA documents proposing types of 
wild horse sterilization and various public meetings where 
mare sterilization was a topic of discussion have amassed 
numerous concerns both opposing and supporting the 
sterilization of wild horses. 

Many of the individuals and groups showing concern derive 
benefit from the presence of wild horse herds by actively 
participating in recreation to view the horses. A certain number 
of these individuals believe that any type of capturing and 
active management of wild horses is inhumane. Others value 
the existence of wild horses without actually encountering 
them. This value represents a non-use or passive value 
commonly referred to as existence value. Existence values 
reflect the willingness to pay to simply know these resources 
exist. Conversely, a separate group of individuals may or may 
not support the existence of wild horses on public land yet 
express concern about wild horse numbers and the adverse 
impacts on other resources and rangeland habitats. These “other 
resources” include, but are not limited to, the economic impacts 
that could result from reduced livestock grazing opportunities, 
impacts on recreational activities influenced by overpopulation 
of wild horses, the impacts to wildlife resources, and the 
resultant decline in hunting opportunities. 
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For the purposes of the “Social and Economic Values” portion 
of this analysis; it is important to recognize the number of 
horses the BLM manages across the United States in order to 
fully understand the potential future effects analysis area of 
social and economic costs of the decisions to be made. Table 
III.1 displays the numbers of horses estimated on the range and 
in short- and long-term holding facilities. The national high 
AML is 26,715 horses and burros ranging on 179 HMAs in 10 
western states (WH&B Quick Facts 2015). 

Table III.1: Number of Horses and Burros BLM Manages Nationally, 

On and Off the Range 

Horses Burros Total 
On the Range (Estimate as of 
March 1, 2015. Does not include 
20% increase for the 2015 foal 
crop). 

47,329 10,821 58,150 

Off the Range (BLM facilities and 
long term holding as of October 
2015). 

45,936 1,268 47,204 

Total 105,354 

BLM has placed more than 230,000 wild horses and burros 
into private care since 1971. 

The BLM placed 2,631 removed animals into private care 
through adoption in fiscal year (FY) 2015 (WH&B Quick 
Facts 2015). Compared to some years in the past, the adoption 
demand is down. There are many reasons for this, including, 
but not limited to: the cost of caring for a horse is continuously 
increasing as hay prices and veterinary care costs increase, the 
national economy is down, there is no outlet for unwanted 
horses available in the United States, and the market is flooded 
with domestic and wild horses. 

The costs associated with certain wild horse population 
management activities included in the BLM’s available and 
approved population management tool, as well as those 
analyzed in this EA, are listed below. Not all activities are 
included in the list as it is extremely difficult to put a 
numerical value on such things as vegetative resource damage 
or decreased recreational opportunities, yet there are certainly 
social and economic values associated with their improvement, 
maintenance, or loss. The costs associated with holding, 
gathering, bait/water/horseback drive trapping, and available 
and approved fertility treatments are listed below. 
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	 Holding horses at Oregon’s Wild Horse Corral Facility costs 
approximately $5 per day per horse. This includes the costs of 
hay, BLM staff, and equipment to operate the facility. During 
FY 2015, there was an average of 700 horses being held at this 
facility. This cost per day per horse calculates to $3,500 per day 
to run the facility or approximately $108,500 per month. 

	 Long-term holding costs average about $1.80 per day per horse. 
	 Helicopter-drive gather operations are currently costing around 

$600 per horse gathered. 
	 Bait, water, and horseback-drive trap gathers are 


currently averaging $1,170 per horse trapped. 

	 PZP-22 fertility treatment costs approximately $350 per mare 

treated. This includes the costs of vaccine and administration, 
as well as holding of the horse during gather operations 
before it is released back to the HMA. PZP-22 is currently 
widely used and therefore used in this cost analysis. 
However, several options for fertility treatment may be 
available after further research is complete. 

	 Native PZP (typically used for darting) costs approximately 
$25–$35 per dose. The cost of vehicles and time/labor 
associated with darting is approximately $350 per mare.  

	 Gelding of stallions costs approximately $60 per horse. 

This includes the surgery only. 


b. Environmental Consequences - Social and Economic Values 

Common to Both Alternatives 

Given the complexity of issues surrounding free-ranging 
horses and burros, it is not surprising that Nimmo and Miller 
(2007) refer to them as having a pluralistic status: their bodies 
and behavior are sites of conflict (NRC Review 2013, p. 240). 
As noted by studies in Australia, where the highest population 
of feral horses exists, control methods for feral horses vary in 
their social acceptability (Ballard 2005), which must be 
weighed against logistic and economic constraints (Nimmo 
and Miller 2007). Some methods, while economically and 
ecologically viable, may be politically tenuous and vice versa 
(Nimmo and Miller 2007). BLM has the challenging task of 
choosing wild horse population control methods that are 
ecologically viable, financially viable, and socially acceptable. 

No Action 

Under the no action alternative the financial assistance 
agreements with OSU would not be issued and further research 
on ovariectomy via colpotomy, tubal ligation, and 
hysteroscopically-guided laser ablation for the permanent 
sterilization of wild mares would not be conducted. 
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There are individuals and organizations that do not support 
permanent sterilization research. Opposition to permanent 
sterilization includes, but is not limited to, the belief that no 
over-population of wild horses actually exists, that permanent 
sterilization would affect the genetic viability of herds, that 
capturing and surgically sterilizing wild mares is inhumane, and 
that other options of temporary contraception (e.g., a PZP-based 
fertility control program) are viable options for population 
control. 

Most of the concerns listed above are outside the scope of this 
EA, as this is a pen trial of captive horses: the analysis of the 
effects from a gather due to over-population have already been 
addressed in previous NEPA documentation; population genetics 
would not be affected in a pen trial as the treated mares would 
not be returned to an HMA; standards have been established 
within the BLM for the humane capture and handling of wild 
horses during gather operations (Appendix C - IM 2015-151); 
and PZP has not been effective across most HMAs, leading to 
the need to continue researching additional population control 
techniques. 

The notion that surgically sterilizing wild mares is inhumane is 
a complex issue that can be broken into two parts: 1) the idea 
of permanently removing a mare’s ability to reproduce and 2) 
the effect of the surgery on the mare’s behavior and social 
status once returned to the range. The second part, behavior 
and social status, is outside the scope of this EA as this is a pen 
trial. However, a better understanding of those effects is an 
RFFA, as has been proposed in the USGS ovariectomized wild 
mare behavior and demography study in Wyoming. 

The opposition some people feel regarding permanently 
removing a mare’s ability to reproduce may stem from the 
appreciation and admiration most people have for the horse. 
In a comprehensive study of attitudes toward animals, 
Kellert and Berry (1980) found that of 33 species of animals, 
the horse was the second most liked animal by U.S. 
respondents, behind only the dog. Horses maintain immense 
cultural value as symbols of grace, beauty, companionship, 
and courage (Nimmo and Miller 2007 and Unwanted Horse 
Coalition (UHC) 2009 in NRC Review 2013, p. 240). The 
thought of permanently removing a mare’s ability to 
reproduce, therefore, can be troubling to some people. 
However, when overpopulation exists on the range and no 
action is taken to maintain a population at levels that allow 
for a TNEB, then it is possible that horse populations can 
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grow to the point that self-limitation occurs. In this situation, 
an animal’s response to density dependence, due to food 
limitation, will increase the number of animals that are in 
poor body condition and dying from starvation (NRC 
Review 2013, p. 6). Personal communication with wild horse 
enthusiasts who regularly view and photograph wild horses 
in Burns District BLM-administered lands indicate that self-
limitation (via water and/or food starvation) is neither a 
humane nor a responsible option for wild horse management. 
These individuals want to see healthy and comfortable 
horses on the range. In the 2013 NRC Review, the 
committee indicated that rangeland health, as well as food 
and water resources for other animals which share the range, 
would be affected by resource limited horse populations, 
which could be in conflict with the legislative mandate that 
BLM maintain a TNEB (p. 56). In fact, the WFRHBA of 
1971 indicates that sterilization could be taken as a 
management action, along with removal or destruction or 
natural controls on population levels, when excess horses 
exist (§ 1333(b)(1)). To summarize, investigating 
sterilization methods available is the remaining permitted 
alternative because removals have occurred and there is little 
to no space remaining in holding facilities, destruction of 
excess animals is unacceptable under current BLM policy, 
and natural controls (i.e., self-limitation) do not preserve and 
maintain a TNEB and multiple-use relationship as mandated 
by the WFRHBA. Consequently, the no action alternative 
would not pursue any options for management of wild horse 
populations currently available as provided for in the 
WFRHBA, nor would that alternative contribute to solutions 
regarding the management of wild horses in the United 
States as required by the WFRHBA. 

Due to the lack of long-term and widely effective 
population control methods available to BLM, the no 
action alternative would continue BLM’s seemingly 
endless cycle of allowing horse populations to grow at a 
rapid rate, gathering excess horses, and sending removed 
horses to off-range holding facilities. In 2015, the total 
appropriations for the entire WH&B Program were $75.2 
million; of which 65.7 percent ($49.3 million) went to 
off-range holding costs (WH&B Quick Facts 2015). 

A percentage of the public believes it is socially and financially 
unacceptable for the BLM to fail to pursue new methods of 
population growth suppression with some of the current 
populations of wild horses causing a decline in rangeland 
conditions, causing conflict with other land uses, and creating 
the exponential costs to tax payers of maintaining horses in 
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holding facilities. These concerns are evidenced by public 
comments observed during Advisory Board meetings, during 
scoping for population control projects, and in various types of 
media. In choosing the no action alternative, BLM would be 
passing up an opportunity to pursue all the options made 
available in the WFRHBA (§ 1333(b)(1)) to achieve AMLs. 
The no action alternative would also dismiss the 2015 NRC 
Review of the proposals received by BLM in that the NRC 
recommended BLM fund and proceed with all three of the 
proposals in the proposed action. 

Proposed Action 

Under the proposed action, the OSU studies would proceed, 
allowing for BLM to take steps toward a better understanding 
of various mare sterilization methods that have potential for 
future application in the field. 

There are a multitude of opinions of how BLM should manage 
wild horse populations and at what levels of intensity. This is 
noted in the 2013 NRC Review with reference to Beever and 
Brussard (2000) noting that managers often cannot satisfy all 
interest groups, but they can help to shape public attitudes if 
they communicate research findings transparently. The BLM’s 
intent with this proposed action is to research these methods of 
sterilization on a group of mares in the controlled setting of a 
corral, using only the number of mares necessary for 
statistically accurate comparisons of variables. BLM intends to 
release the results of these studies to the public. Depending on 
the results of these studies, BLM may or may not choose in the 
future to apply any of the three sterilization methods to wild 
horse mares on the range. Application to mares returning to the 
range would be done following adequate, site-specific NEPA 
analysis. Some interest groups may consider this proposed 
action a “baby step,” but it is a necessary step toward 
addressing the need of the DOI, while transparently 
communicating research findings. 

Support for the research of permanent sterilization may arise 
from viewpoints including, but not limited to: understandings 
and observations from multiple wildlife and natural resource 
organizations to the effect that excessive wild horse 
populations have a negative impact on rangeland habitats and 
something must be done to maintain AMLs; the viewpoint that 
permanent sterilization of mares may be considered more 
humane than fertility control vaccinations insofar as the animal 
would only require capture one time as compared to multiple 
captures or human interactions for fertility control inoculation; 
and the understanding that fertility control treatments such as 
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PZP may have a place in a handful of HMAs but that the 
majority of HMAs would benefit from research of new 
techniques. 

The concerns listed above are outside the scope of this EA. 
This is a pen trial and therefore the analysis of the effects of 
overpopulations of wild horses on rangeland habitats would be 
analyzed in separate site-specific NEPA. The analysis of what 
technique or techniques should be employed in a given on-
range management decision in the future would be included in 
separate NEPA. The results of this proposed action and the 
proposed behavior and demography study of ovariectomized 
mares in Rock Springs, Wyoming, may inform such future 
decisions with quantitative measures of safety, side effects, and 
long-term behavioral effects after mares are returned to the 
range. Comparative analysis of the various techniques available 
would be conducted in the context of future agency decision-
making, including NEPA analysis. 

Despite there being some public support for various techniques 
of permanent mare sterilization, it is the responsibility of BLM 
during our decision making process to ensure that the 
procedure(s) available for implementation, as well as any 
known side effects, are clearly understood and pose only an 
acceptable level of risk to the mare and veterinarian. In 
October 2012, the Advisory Board provided a recommendation 
for ovariectomy of mares as a long lasting, immediately 
available alternative to existing population growth suppression 
methods. Their recommendations state that the procedure is 
simple and safe to perform in the field with costs comparable 
to a single dose of PZP, but with no need to handle the mare 
again in her natural lifetime (2012 Advisory Board 
Recommendations, p. 28). Improved population growth 
suppression would likely extend the time period between 
necessary gathers, thus reducing opportunity for handling. 
BLM acknowledges that sterilized mares would likely be 
captured again if running in a band, but she would not receive 
the additional handling associated with application of fertility 
control. The Advisory Board acknowledged that there will 
always be concerns and drawbacks to any procedure that 
interferes with natural selection and that there will always be 
some risk associated with surgical procedures (p. 31). They 
encouraged further study to improve the safety for animals and 
staff, as well as to improve the procedure in ways that reduce 
recovery time and potential complications (p. 31). Results from 
the studies under the proposed action would aid in determining 
the social acceptability of each procedure because the studies 
would quantify complications rates, effectiveness, and success 
rates of each technique. 
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Due to the lack of research on ovariectomies conducted on 
pregnant mares, the rate of fetal loss following the procedure is 
unknown. This study would quantify that rate, with respect to 
three categories of gestational stage. There is no direct invasion 
of the reproductive tract during the tubal ligation procedure; so 
it is not expected to affect pregnancies. Because the tubal 
ligation procedure has not been performed on wild mares 
before, this study would be useful in quantifying the effects of 
that surgery on pregnancy as well. These studies would help 
establish the expected and acceptable levels of fetal loss caused 
by each procedure. If, in the future, a method of permanent 
sterilization were applied in field conditions following a gather, 
such results would allow BLM to have a policy as to which 
mares, according to gestational stage, should or should not 
receive an ovariectomy or tubal ligation. The hysteroscopically
guided laser ablation procedure would only be done on open 
mares in this study as it is expected to always cause abortions if 
used on pregnant mares. 

The cost of ultrasounding a mare is approximately $45–$65 per 
ultrasound, based upon estimated private practice costs. 
Estimated costs for each mare associated with the proposed 
procedures are as follows. 

	 Ovariectomy via colpotomy is expected to cost approximately 
$250–$300 for each mare. The cost for each mare includes the 
cost of the antibiotic ($30/dose), the sedation drugs, and the 
veterinarian’s labor and travel. 

	 Tubal ligation is expected to cost approximately $150–$250 for 
each mare. Since this is a new procedure, future logistics of 
such things as where the procedure is conducted, the facilities 
available, and travel distance for a veterinarian make this cost 
per horse a rough estimate. 

	 Hysteroscopically-guided laser ablation is expected to cost 
approximately $75–$125 or less. Again, since this is a new 
procedure, future logistics of such things as where the 
procedure is conducted, the facilities available, and travel 
distances for a veterinarian make this cost per horse only a 
rough estimate. This procedure should be the least expensive 
and take the shortest amount of time due to its minimally 
invasive nature. 

The timeframe of this study is flexible as it depends on the 
availability of adequate numbers of mares in each of the 
necessary categories of gestational stage. If all gestational 
stage groups are not filled during the first set of surgical 
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procedures, then it may not be continued until a wild horse 
gather is approved and leads to more mares coming to 
Oregon’s Wild Horse Corral Facility. If the study were 
completed within a 12 month time frame, then the cost to the 
BLM of holding 225 mares for the study would be 
approximately $410,625. This calculation is based on 
Oregon’s Wild Horse Corral Facility’s cost per day of 
approximately $5 per horse. This includes the costs of hay, 
BLM staff, and equipment to operate the facility. 

c. Cumulative Effects - Social and Economic Values 

No Action 

Under the no action alternative, there would be no data 
regarding complication rates, effectiveness, and success rates 
of the ovariectomy via colpotomy procedure on pregnant mares 
for Rock Springs Field Office to use during their determination 
of which type of ovariectomy procedure to implement in their 
proposed study. 

Proposed Action 

The ultimate question in the reasonably foreseeable future of 
wild horse population management is to weigh the pros and 
cons of the procedures and the associated effects on wild 
horse behavior and social structure once the mare is returned 
to the range and to determine which methods are safe, 
effective, and socially acceptable. The ovariectomy 
procedure may not be as appealing since it is more invasive 
than tubal ligation and laser ablation, however, following 
ovariectomy the mare would not have an estrous cycle and 
most mares would not exhibit behaviors associated with 
estrous. As a result, stallions may not continuously tend to 
her (every 21 days) and fight over her. On the other hand, 
tubal ligation and laser ablation are less physically invasive 
to the mare and more appealing as minimally invasive 
procedures. If the techniques are effective, then the 
anticipated behavior on the range would be similar to open 
mares or PZP-treated mares with the mare continuing to 
cycle without getting pregnant. This would be expected to 
cause stallions to tend such treated mares every 21 days 
throughout the estrous season. Understanding each 
procedure’s immediate effects and evaluating their pros and 
cons is the first step to aid in ultimately making decisions on 
what techniques to use on the range in the future. 
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The results of this study are expected to aid BLM in 
determining the social acceptability of each procedure. In 
addition, Rock Springs Field Office would have further 
information on complication rates, effectiveness, and success 
rates of the ovariectomy via colpotomy procedure on pregnant 
mares which would allow for more informed decision making 
on the social acceptability of the procedure at various 
gestational stages. 

IV. CONSULTATION AND COORDINATION  

A. Summary of Public Participation 

The public has participated in the long-running discussion of wild mare sterilization for 
multiple years. The overall public concerns have been captured in this document from 
the public comments during the National Advisory Board meetings; public comment 
periods for NEPA documents including wild horse sterilization proposals; submissions 
from the public for BLM’s RFI of September 23, 2013, inviting research project ideas; 
and responses to BLM’s RFA of March 6, 2014, inviting research project proposals 
aimed at developing new or refining existing techniques and establishing protocols for 
the contraception or permanent sterilization of wild horses and/or burros. The RFA 
included a reminder that eligible applicants included institutions of higher education, 
veterinarians, scientists, or any other non-profit organizations capable of conducting 
research to accomplish the aims of the RFA. 

B. Agencies, Tribes, Individuals, or Organizations Consulted 

Table IV.1: Agencies, Tribes, Individuals, or Organizations Consulted 

Name Purpose & Authorities for 
Consultation or Coordination 

Findings & Conclusions 

National Research 
Council of the National 
Academies of Science 

BLM requested peer 
review of research 
proposals related to 
population growth 
suppression 
(contraception and 
sterilization). 

Recommended the BLM fund the 
two minimally invasive 
procedures and that BLM could 
put ovariectomy via colpotomy 
into operation immediately as a 
tool to sterilize wild horse mares. 
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C. List of Preparers 

Table IV.2: List of Preparers 

Name Title Responsible for the Following Section(s) of this 
Document 

Lisa Grant WH&B Specialist, 
Burns District. 

Lead Preparer, Wild Horses and Social and 
Economic Values. 

Rob Sharp Supervisory WH&B 
Specialist, Burns 
District 

EA development and review. 

Emily Erwin Planning and 
Environmental 
Coordinator, Burns 
District 

EA development and review. 

Brenda Lincoln-
Wojtanik 

Program Analyst 
NEPA Coordinator, 
Oregon State Office. 

EA development and review. 

Robert Hopper Rangeland 
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Specialist, Oregon 
State Office. 

EA development and review. 

Dean Bolstad Senior Advisor, 
WH&B Program, 
Washington D.C. 
Office. 

EA development and review. 

Paul Griffin WH&B 
Specialist,Research 
Coordinator, 
Washington D.C. 
Office. 

EA development and review. 

Albert Kane, 
DVM, MPVM, 
PhD 

National 
Coordinator and 
Advisor, Animal and 
Plant Health 
Inspection 

EA development and review. 

Alan Shepherd WH&B Specialist, 
Nevada State Office. 

EA development and review. 

Bryan Fuell On-Range Branch 
Chief, WH&B 
Program, 
Washington D.C. 
Office 

EA development and review. 

Oregon State 
University, 
College of 
Veterinary 
Medicine 

Principal 
Investigators 
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B. Glossary of Terms 

Analgesia - An analgesic or painkiller is any member of the group of drugs 
used to achieve analgesia, relief from pain. Analgesic drugs act in various 
ways on the peripheral and central nervous systems. They are distinct from 
anesthetics, which reversibly eliminate sensation (wikipedia.org). 

Colic - a form of pain which starts and stops abruptly. It occurs due to 
muscular contractions of a hollow tube in attempt to relieve an obstruction 
by forcing content out. Colic is a potentially fatal condition experienced by 
horses, caused by intestinal displacement or blockage (wikipedia.org). 

Colpotomy - A colpotomy, also known as a vaginotomy, is a procedure 
by which an incision is made in the vagina. A colpotomy is performed 
either to visualize pelvic structures or to perform surgery on the fallopian 
tubes or ovaries (http://www.surgeryencyclopedia.com). 

Conceptus - denotes the embryo and its adnexa (appendages or adjunct 
parts) or associated membranes (i.e., the products of conception). The 
conceptus includes all structures that develop from the zygote, both 
embryonic and extraembryonic. It includes the embryo as well as the 
embryonic part of the placenta and its associated membranes - amnion, 
chorion (gestational sac), and yolk sac (wikipedia.org). 

Corpora lutea - The corpus luteum is a temporary endocrine structure in 
female mammals that is involved in the production of relatively high levels of 
progesterone and moderate levels of estradiol and inhibin A….The corpus 
luteum is essential for establishing and maintaining pregnancy in females. The 
corpus luteum secretes progesterone, which is a steroid hormone responsible 
for the decidualization of the endometrium (its development) and 
maintenance, respectively…. in placental animals such as humans, the 
placenta eventually takes over progesterone production and the corpus luteum 
degrades into a corpus albicans without embryo/fetus loss (wikipedia.org). 

Diode laser - used in soft-tissue laser surgery. Interaction of laser light with 
the soft tissue provides a special approach to surgery. A highly focused laser 
beam vaporizes the soft tissue with the high water content. Lasers can make 
very small incisions when the beam is focused on the tissue (focal spot size 
can be as small as 0.1 mm, but the most widely used in practice is 0.4 mm). 
When the beam is defocused, the intensity of the laser light on the tissue 
diminishes, and it can be used for cauterization of small blood vessels and 
lymphatics, therefore decreasing post-operative swellings. A laser beam has a 
natural sterilization effect—it evaporates bacteria, viruses, and fungi, which 
leads to a decrease in local infections. Probably most important, the laser 
decreases post-operative pain by sealing nerve endings (wikipedia.org, “soft
tissue laser surgery”). 
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Ecraseur - An ecraseur is a surgical instrument containing a chain or wire 
loop that is used to encircle and sever a projecting mass of tissue (as the 
testicles of a horse or a pedicled tumor) by gradual tightening of the chain 
or loop (wikipedia.org). 

Evisceration - to protrude through a surgical incision or suffer 
protrusion of a part through an incision (merriam-webster.com). 

Fulguration - also called electrofulguration, is a procedure to destroy and 
remove tissue (such as a malignant tumor) using a high-frequency electric 
current applied with a needlelike electrode. During fulguration, lesions are 
destroyed by the use of high frequency current, essentially similar to 
cauterization. Fulguration is used to ablate tumors and other lesions such as 
hemangiomas and warts (wikipedia.org). 

Hemorrhage - is blood escaping from the circulatory system (wikipedia.org). 

Hysteroscopically - A hysteroscope is an endoscope that carries optical and 
light channels or fibers. It is introduced in a sheath that provides an inflow 
and outflow channel for insufflation of the uterine cavity. In addition, an 
operative channel may be present to introduce scissors, graspers, or biopsy 
instruments (wikipedia.org). 

Insufflation - Inert, nontoxic gases, such as carbon dioxide, are often 
insufflated into a body cavity, in order to expand workroom, or reduce 
obstruction during minimally invasive or laparoscopic surgery 
(wikipedia.org). 

Intravenously - Intravenous therapy is the infusion of liquid substances 
directly into a vein. Intravenous simply means "within vein" (wikipedia.org). 

Laser ablation - the process of removing material from a solid (or occasionally 
liquid) surface by irradiating it with a laser beam (wikipedia.org). 

Lumen - meaning "an opening"; is the inside space of a tubular structure, 
such as an artery or intestine (wikipedia.org). 

Mesovarium - the portion of the broad ligament of the uterus that suspends 
the ovaries (wikipedia.org). 

Necropsy - a highly specialized surgical procedure that consists of a thorough 
examination of a corpse to determine the cause and manner of death and to 
evaluate any disease or injury that may be present (wikipedia.org). 

Obtunded - Obtundation refers to less than full alertness (altered level of 
consciousness), typically as a result of a medical condition or trauma. The 
root word, obtund, means "dulled or less sharp" (wikipedia.org). 
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Ostium - in anatomy is a small opening or orifice (wikipedia.org). 

Ovariectomy - the surgical removal of an ovary or ovaries (wikipedia.org). 

Palpate - Palpation is the process of using one's hands to examine the body. 
Usually performed by a healthcare practitioner, it is also the process of feeling 
an object in or on the body to determine its size, shape, firmness, or location 
(such as a veterinarian would check/feel the stomach of a pregnant animal to 
ensure good health and successful delivery) (wikipedia.org). 

Papilla - a small rounded protuberance on a part or organ of the body 
(Google.com). 

Pedicle - the narrow basal part by which various organs (as kidney or 
spleen) are continuous with other body structures, or the narrow base 
of a tumor (merriam- webster.com). 

Perineal area - the perineum is a region of the body including the perineal 
body and surrounding structures. There is some variability in how the 
boundaries are defined. According to some definitions, in females it is 
located between the vagina and anus and in males between the scrotum and 
anus (wikipedia.org). 

Pneumoperitoneum - the presence of air or gas in the abdominal 
(peritoneal) cavity (wikipedia.org). 

Principal investigator - A principal investigator is the lead researcher for a 
particular well-defined project, usually in the sciences, such as a laboratory 
study or a clinical trial. The phrase is often used as a synonym for "head of the 
laboratory" or "research group leader" (wikipedia.org). 

Tubal ligation - often referred to as "having your tubes tied," is a surgical 
procedure in which a woman's fallopian tubes are blocked, tied, or cut 
(webmd.com). 
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C. Acronyms 

Acronym or 
Abbreviation Definition 
AAEP American Association of Equine Practitioners 
ACUP animal care and use protocol 

ACVS American College of Veterinary Surgeons 
AML appropriate management level 
B.V.Sc. Bachelor of Veterinary Science 
BCS body condition score 
BLM Bureau of Land Management 
CAWP Comprehensive Animal Welfare Program 
CFR Code of Federal Regulations 
CO2 carbon dioxide 
D.V.Sc. Doctor of Veterinary Science 
DOI Department of the Interior 
DVM Doctor of Veterinary Medicine 
e.g. exempli gratia (for example) 
EA environmental assessment 
EIS environmental impact statement 
et al. et alia (and others) 
FLPMA Federal Land Policy and Management Act (of 1976) 
FONSI finding of no significant impact 
FY fiscal year 
GAO Government Accountability Office 
hc honoris causa (indicates an honorary degree) 
HMA herd management area 
i.e. id est (it is, that is) 
IACUC Institutional Animal Care and Use Committee 
IDT interdisciplinary team 
IM instruction manual 
IUD intrauterine device 
kg kilogram 
lb. pound 
MS Master of Science 
mg milligram 
ml milliliter 
MPVM Master of Preventive Veterinary Medicine 
NAS National Academy of Sciences 
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Acronym or 
Abbreviation Definition 
nd:YAG neodymium-doped yttrium aluminium garnet 

NEPA National Environmental Policy Act 
NRC National Research Council 
NWR National Wildlife Refuge 
OIG Office of the Inspector General 
OSU Oregon State University 
pers. comm. personal communication 
PhD Doctor of Philosophy 
PL Public Law 
PZP porcine zona pellucida 
RFA request for applications 
RFFA reasonably foreseeable actions 
RFI request for information 
suppl. supplement 
TNEB thriving natural ecological balance 
U.S.C. United States Code 
ug microgram 
UHC Unwanted Horse Coalition 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Service 

vol. volume 

WFRHBA Wild Free-roaming Horses and Burros Act (of 1971) 
WH&B wild horse and burro 
WO Washington Office 
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APPENDIX A 
REQUEST FOR APPLICATIONS 

WILD HORSE AND BURRO STERILIZATION OR CONTRACEPTION 
- DEVELOPMENT OF TECHNIQUES AND PROTOCOLS 
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APPENDIX B
 
NRC REVIEW OF OREGON PROPOSALS 2015
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APPENDIX C 

IM 2015-151 COMPREHENSIVE ANIMAL WELFARE PROGRAM FOR WILD HORSE 


AND BURRO GATHERS
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Appendix C attachments may be found at: 

1 ‐

http://www.blm.gov/style/medialib/blm/wo/Information_Resources_Management/policy/im_attachme 

nts/2015.Par.70807.File.dat/IM2015‐151_att1.pdf 

2 ‐

http://www.blm.gov/style/medialib/blm/wo/Information_Resources_Management/policy/im_attachme 

nts/2015.Par.93418.File.dat/IM2015‐151_att2.pdf 
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BOWEN et al. 2015 
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APPENDIX E
 
AFFECTED ENVIRONMENT TABLE
 

Mare Sterilization Research EA – DOI-BLM-OR-B000-2015-0055-EA 

Lead Preparer - Lisa Grant, Wild Horse and Burro Specialist 

Identified Resource with Issue 
Question for Analysis 

Status 

Affected; 

Not 
Affected; 

Not 
Present. 

Explanation or Issue Question 

If Affected (BOLD); Reference Applicable EA 
Chapter and Section; and State the Issue in a 
Question. 

If Not Affected, explanation required. 

If Not Present, explanation required. 

Air Quality 
(Clean Air Act) 

Not 
Affected 

Surgical procedures conducted on wild horse mares would 
have no effect on air quality. 

American Indian Traditional 
Practices 

Not 
Affected 

Surgical procedures conducted on wild horse mares in pen 
trials at Oregon’s Wild Horse Corral Facility would have 
no effect on American Indian Traditional Practices 
because they would not affect access to or integrity of 
sacred sites, or affect the exercise of tribal traditional 
activities on public lands. 

Areas of Critical Environmental 
Concern (ACEC) 

Not Present There are no ACECs/RNAs present at Oregon’s Wild 
Horse Corral Facility where the surgical procedures would 
take place. Surgical procedures would not be conducted on 
mares from the Kiger Mustang ACEC. 

Cultural Resources Not 
Affected 

A very sparse lithic scatter/obsidian procurement site is 
located in a portion of Oregon’s Wild Horse Corral 
Facility west of Hines, Oregon. The site was found when 
the horse corrals were improved in the mid-1980s but was 
not thought to be eligible for nomination to the National 
Register of Historic Places and, therefore, did not require 
protection. Since that time, extensive use by horses and 
manure management has erased nearly all signs (obsidian 
flakes) that the site exists. Therefore, the effect of 
additional horses, undergoing research or not, would be 
unmeasurable. 

Environmental Justice 
(Executive Order 12898) 

Not Present Implementation is not expected to result in an adverse 
effect on minority or economically disadvantaged 
populations as such populations do not exist within the 
project area. 

Fire Management Not 
Affected 

Surgical procedures on wild horses have no effect on fire 
management. 

Fisheries Not Present There are no fisheries present at Oregon’s Wild Horse 
Corral Facility. 

Flood Plains 
(Executive Order 11988) 

Not Present There are no flood plains present at Oregon’s Wild Horse 
Corral Facility. 

Forestry and Woodlands Not Present There are no forests or woodland s at Oregon’s Wild 
Horse Corral Facility. 

Grazing Management and 
Rangeland 

Not 
Affected 

No grazing management or rangelands would be affected 
as the mares included in the research would remain inside 
the corrals at Oregon’s Wild Horse Corral Facility. 
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Mare Sterilization Research EA – DOI-BLM-OR-B000-2015-0055-EA 

Lead Preparer - Lisa Grant, Wild Horse and Burro Specialist 

Identified Resource with Issue 
Question for Analysis 

Status 

Affected; 

Not 
Affected; 

Not 
Present. 

Explanation or Issue Question 

If Affected (BOLD); Reference Applicable EA 
Chapter and Section; and State the Issue in a 
Question. 

If Not Affected, explanation required. 

If Not Present, explanation required. 
Hazardous Materials or 
Solid Waste 

Not 
Affected 

Any solid waste or sharps and syringes used would be 
disposed of in accordance with ORS601.140 and 
Occupational Safety and Health Administration (OSHA) 
1910.1030, respectively. 

Migratory Birds 
(Executive Order 13186) 

Not 
Affected 

Conducting the surgical procedures on mares held in 
Oregon’s Wild Horse Corral Facility would have no effect 
on migratory birds. 

Minerals Not 
Affected 

There are no known measureable effects to minerals. 

Noxious Weeds 
(Executive Order 13112) 

Not 
Affected 

The project will not impact noxious weed management on 
the range as the project is going to take place at Oregon’s 
Wild Horse Corral Facility. Weed treatments at the facility 
are on-going and would not be affected by this project. 

Operations (Range Lead) Not 
Affected 

There are no range improvement projects proposed in this 
project. 

Paleontological Resources Not Present No paleontological resources would be affected on public 
lands because the research is being conducted at Oregon’s 
Wild Horse Corral Facility where no paleontological 
resources are found. 

Prime or Unique Farmlands Not Present Prime or unique farmlands are not present within the 
boundaries of Oregon’s Wild Horse Corral Facility and 
therefore would not be affected by this proposed project. 

Reclamation (Engineering) Not 
Affected 

The proposed project would not require reclamation 
actions. 

Realty and Lands Not 
Affected 

The proposed project would not affect any existing third 
party rights, leases, permits, rights-of-way, or land tenure 
actions since the research is taking place at Oregon’s Wild 
Horse Corral Facility. The only right-of-way is for the 
facility itself and the research would not be a conflict. 

Recreation and Off Highway 
Vehicles (OHV) 

Not 
Affected 

The project area is not a recreation site, nor does public 
recreation take place on the grounds or within the 
buildings of Oregon’s Wild Horse Corral Facility. 

Social and Economic Values Affected Effects are analyzed in Chapter III of the EA. 
Soils and Biological Crusts Not 

Affected 
The entirety of the proposed project would take place 
inside the pens at Oregon’s Wild Horse Corral Facility 
where soils are currently disturbed and biological soil 
crusts are not present. There would be no affects to soils 
and biological soil crusts outside of Oregon’s Wild Horse 
Corral Facility. 

Special Status 
Species (SSS) and 

Fish Not 
Affected 

There are no known populations of SSS Fish near 
Oregon’s Wild Horse Corral Facility since there are no 
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Mare Sterilization Research EA – DOI-BLM-OR-B000-2015-0055-EA 

Lead Preparer - Lisa Grant, Wild Horse and Burro Specialist 

Identified Resource with Issue 
Question for Analysis 

Status 

Affected; 

Not 
Affected; 

Not 
Present. 

Explanation or Issue Question 

If Affected (BOLD); Reference Applicable EA 
Chapter and Section; and State the Issue in a 
Question. 

If Not Affected, explanation required. 

If Not Present, explanation required. 
Habitat for BLM flowing rivers or streams nearby, so there would be no 

affects to SSS Fish from this proposal. 
Wildlife Not 

Affected 
There are no known populations of SSS Wildlife near 
Oregon’s Wild Horse Corral Facility so there would be no 
affects to SSS Wildlife. 

Plants Not 
Affected 

There are no known populations of SSS plants at or near 
Oregon’s Wild Horse Corral Facility so there would be no 
affects to SSS plants. 

Threatened or 
Endangered (T/E) 
Species or Habitat 

Fish Not 
Affected 

There are no known populations of federally listed 
Threatened or Endangered Fish near Oregon’s Wild Horse 
Corral Facility since there is no flowing rivers or streams 
nearby. There are no populations of fish species proposed 
for federal listing or designated Critical habitat nearby so 
there would be no affects to T/E Fish from this proposal. 

Wildlife Not 
Affected 

There are no known populations of federally listed, 
Threatened or Endangered wildlife, or wildlife species 
proposed for listing or any designated Critical Habitat for 
listed species near Oregon’s Wild Horse Corral Facility. 
Therefore there are no affects to T/E wildlife from this 
proposal. 

Plants Not 
Affected 

There are no documented populations of federally listed, 
Threatened or Endangered plant species, nor designated 
critical habitat at or near Oregon’s Wild Horse Corral 
Facility; therefore, there would be no affects to T/E plants 
from this proposal. 

Transportation and Roads Not 
Affected 

Conducting the proposed surgical procedures on mares 
held in Oregon’s Wild Horse Corral Facility would have 
no effect on BLM roads or transportation system. 

Upland Vegetation Not 
Affected 

The entirety of the proposed project would take place 
inside the pens at Oregon’s Wild Horse Corral Facility and 
therefore would not affect upland vegetation. 

Visual Resources Not 
Affected 

This action would not change the visual characteristics of 
the site. Nor would it affect the Visual Resources 
Management class of III. 

Water Quality 
(Surface and Ground) 

Not 
Affected 

The proposed action would not affect surface water quality 
as there are no surface or live ground water sources within 
or adjacent to Oregon’s Wild Horse Corral Facility. 

Wetlands and Riparian Zones 
(Executive Order 11990) 

Not Present There are no known wetlands or riparian areas near 
Oregon’s Wild Horse Corral Facility so there would be no 
affects from this proposal. 

Wild Horses Affected Effects are fully analyzed in Chapter III of the EA. 
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Mare Sterilization Research EA – DOI-BLM-OR-B000-2015-0055-EA 

Lead Preparer - Lisa Grant, Wild Horse and Burro Specialist 

Identified Resource with Issue 
Question for Analysis 

Status 

Affected; 

Not 
Affected; 

Not 
Present. 

Explanation or Issue Question 

If Affected (BOLD); Reference Applicable EA 
Chapter and Section; and State the Issue in a 
Question. 

If Not Affected, explanation required. 

If Not Present, explanation required. 
Wild and Scenic Rivers (WSR) Not Present There are no WSRs in the project area, which is Oregon’s 

Wild Horse Corral Facility. 
Wilderness/Wilderness Study 
Areas (WSA)/ Wilderness 
Inventory Characteristics (WIC) 

Not Present There is no Wilderness, Wilderness Study Areas, or Lands 
with Wilderness Characteristics in the project area, which 
is Oregon’s Wild Horse Corral Facility. 

Wildlife Not 
Affected 

Although wildlife is near Oregon’s Wild Horse Corral 
Facility, this proposal would only involve wild horses 
confined in the corral facility and not affect any wildlife in 
the surrounding area. 
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