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Plant species are protected differently than animal species under the Endangered Species Act (Act).  Furthermore, plant species are stationary making their management different from animal species.  Here we (the U.S. Fish and Wildlife Service – Service) are providing more specific guidance for conducting Section 7 consultations under the Act for listed plant species within the State of Colorado.  We are doing this for several reasons:  1) to briefly explain how Section 7 consultations dealing with plants are different from animal consultations, 2) to standardize the information that is provided to us and to provide better guidance to others for Section 7 consultations involving plants, 3) to provide better guidance for plant surveys associated with projects, and 4) to provide some consistency for effect determinations through the Section 7 consultation process.

In this document, we discuss a summary of the Section 7 process, we identify how to define the Action Area for projects, we provide some consistent criteria for making effect determinations, we provide some guidance for standardizing project analyses, and we briefly discuss things to consider in designing conservation measures.  Within the appendices we present guidelines for plant surveys, provide a summary of literature we have reviewed to develop our project set-back or buffer distances, and provide help for ArcGIS analyses.

All Federal agencies are mandated to work towards recovery of species that are listed under the Act.  We hope this guidance will help all of us further the recovery of plant species in Colorado.  We look forward to our continued joint efforts towards this goal.

This is a working document that we expect to change over time given new research as well as input and suggestions from those using the methodologies presented here.  The document provides guidance only as a starting point for section 7 consultation.  We recognize that every project is different and strongly encourage agencies to work closely with their contacts at the U.S. Fish and Wildlife Service.  We welcome and will work to incorporate your suggestions.  Please contact the Western Colorado Ecological Services Office at 970-243-2778 or email Gina_Glenne@fws.gov with your comments and suggestions.
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Plant species are protected differently than animal species under the Endangered Species Act (Act).  Furthermore, plant species are stationary making their management different from animal species.  Here we (the U.S. Fish and Wildlife Service – Service) are providing more specific guidance for conducting Section 7 consultations under the Act for listed plant species within the State of Colorado.  We are doing this for several reasons:  1) to briefly explain how Section 7 consultations dealing with plants are different from animal consultations, 2) to standardize the information that is provided to us and to provide better guidance to others for Section 7 consultations involving plants, 3) to provide better guidance for plant surveys associated with projects, and 4) to provide some consistency for effect determinations through the Section 7 consultation process.

Definitions and terminology are throughout the document in gray boxes.  Some pertinent sections from the Act are provided in the blue box below.  We plan to update and modify this guidance through time to further answer commonly asked questions and incorporate new information.

Section 7(a)(1) The Secretary shall review other programs administered by him and utilize such programs in furtherance of the purposes of this Act.  All other Federal agencies shall, in consultation with and with the assistance of the Secretary, utilize their authorities in furtherance of the purposes of this Act by carrying out programs for the conservation of endangered species and threatened species listed pursuant to Section 4 of this Act.
Section 7(a)(2) Each Federal agency shall, in consultation with and with the assistance of the Secretary, insure that any action authorized, funded, or carried out by such agency [agency action] is not likely to jeopardize the continued existence of any endangered species or threatened species or result in the destruction or adverse modification of habitat of such species which is determined by the Secretary, … to be critical, …  In fulfilling the requirements of this paragraph each agency shall use the best scientific and commercial data available.
Section 9(a)(1) [accompanying regulations at 50 CFR §17.21 and 17.31] ... with respect to any endangered species of fish or wildlife … it is unlawful for any person subject to the jurisdiction of the United States to – 
(A) Import any such species into, or export any such species from the United States;
(B) Take and such species within the United States or the territorial sea of the United States;
(C) Take any such species upon the high seas;
(D) Possess, sell, deliver, carry, transport, or ship, by any means whatsoever any such species taken in violation of subparagraphs (B) and (C);
(E) Deliver, receive, carry, transport, or ship in interstate of foreign commerce, by any means whatsoever and in the course of a commercial activity, any such species;
(F) Sell of offer for sale in interstate of foreign commerce any such species; or
(G) Violate any regulation pertaining to such species or to any threatened species of fish or wildlife listed pursuant to Section 4 of this Act …
Section 9(a)(2) [accompanying regulations at 50 CFR §17.61 and 17.71] … with respect to any endangered species of plants … it is unlawful for any person subject to the jurisdiction of the United States to – 
(A) Import any such species into, or export any such species from, the United States;
(B) Remove and reduce to possession any such species from areas under Federal jurisdiction; maliciously damage or destroy any such species on any such area; or remove, cut, dig up, or damage or destroy any such species on any other area in knowing violation of any law or regulation of any State or in the course of any violation of a State criminal trespass law;
(C) Deliver, receive, carry, transport, or ship in interstate or foreign commerce, by any means whatsoever and in the course of a commercial activity, any such species;
(D) Sell of offer for sale in interstate of foreign commerce any such species; or
(E) Violate any regulation pertaining to such species or to any threatened species of plants…


We would like to take this opportunity to remind Federal agencies of their Section 7(a)(1) mandate, to work towards the recovery of listed species, defined in the blue box above, and to encourage the incorporation of Section 7(a)(1) into planning and funding efforts.  To better recognize these efforts, we suggest Federal agencies include a description of Section 7(a)(1) actions associated with projects, especially in planning documents such as Forest Plans or Resource Management Plans and in biological assessments.  Conservation measures should be designed to help fulfill this obligation.  Recovery of many of our listed plant species is impossible without support from Federal agencies.  We would also like to encourage agency participation in these much needed recovery efforts outside of the Section 7(a)(2) process.

Section 9 of the Act lists prohibited acts for animals and plants.  These prohibitions are different for animals and plants (see the blue box).  For animal species, “take” is prohibited, but there is no “take” for plant species.  Section 7(b)(4) and 7(o)(2) discuss incidental take and corresponding terms and conditions for the incidental take.  Because there is no “take” for plants, these terms and conditions are not issued for plants.  Instead, “conservation recommendations” are made.  Unlike animals, plants are largely not protected on private lands, unless there is a State law (including trespass laws) for which the Act would also provide protection.  There is no State law in Colorado protecting plants.  Therefore, plants are not protected on private lands and no Section 7 consultation is necessary unless there is a Federal nexus (such as permitting or funding) or an interrelated or interdependent action.  Projects such as pipelines or power lines that cross both Federal and private lands must evaluate the effects of an entire project, including those effects on the private lands that are crossed.  Surveys may not always be possible on private lands.  In these cases, if there is suitable habitat, presence of the species must be assumed.

Critical Habitat - designated for some listed species and consists of: (1) the specific areas within the geographical area occupied by the species, on which are found those physical or biological features (primary constituent elements) (a) essential to the conservation of the species and (b) which may require special management considerations or protection; and (2) specific areas outside the geographical area occupied by the species that are essential for the conservation of the species.
Formal Consultation –a process between the U.S. Fish and Wildlife Service (Service) and a Federal agency of applicant that: (1) determines whether a proposed Federal action is likely to jeopardize the continued existence of listed species of destroy or adversely modify designated critical habitat; (2) begins with a Federal agency’s written request and submittal of a complete initiation package; and (3) concludes with the issuance of a biological opinion and incidental take [if animal species are included] by the Service.  If a proposed Federal action may affect a listed species or designated critical habitat, formal consultation is required (except when the Service concurs, in writing, that a proposed action “is not likely to adversely affect” listed species of designated critical habitat).
Informal Consultation –an optional process that includes all discussions and correspondence between the Service and a Federal agency or designated non-Federal representative, prior to formal consultation, to determine whether a proposed Federal action may affect listed species or critical habitat.  This process allows the Federal agency to utilize the Services’ expertise to evaluate the agency’s assessment of potential effects or to suggest possible modifications to the proposed action which could avoid potentially adverse effects.  If a proposed Federal action may affect a listed species or designated critical habitat, formal consultation is required (except when the Service concurs, in writing, that a proposed action “is not likely to adversely affect” listed species of designated critical habitat).
Interrelated Actions – actions that are part of a larger action and depend on the larger action for their justification.
Interdependent Actions – actions having no independent utility apart from the proposed action.
Take – to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct.


Besides conservation recommendations, we will be including a statement authorizing any removing or reducing to possession in our consultations, if necessary.  The language will be as follows:  

Section 7(b)(4) and 7(0)(2) of the Act do not apply to listed plant species.  However, limited protection of listed plants is provided to the extent that the Act prohibits the removal and reduction of possession of federally listed endangered plants or the malicious damage of such plants on areas under Federal jurisdiction, or the destruction of listed plants on non-Federal areas in violation of State law or regulation. The project under consultation includes a conservation measure to [insert specifics of the project -- for example:  "mitigate for impacts to plants"].  Through this statement, we are authorizing project-related translocation of the federally listed [insert species names here] or the loss of individuals.

Removing and reducing plants on Federal lands to possession, such as would occur during transplanting activities or loss of individuals, will be covered under the Section 7(a)(2) consultation process and will not require an additional Section 10 permit.

[bookmark: _Toc350327940]Summary of the Section 7(a)(2) Process

Our Endangered Species Act Consultation Handbook provides detailed guidance on our Section 7(a)(2) consultation process (available here:  http://www.fws.gov/endangered/esa-library/pdf/esa_section7_handbook.pdf).  We encourage all parties conducting Section 7 consultations to use this book.  Section 7(a)(2) of the Act describes that consultation shall occur.  Through 7(a)(3) and as described in the Code of Federal Regulations (CFR) 50 CFR § 402 we provided further requirements and guidelines for conducting consultations.  Here we are providing a short list of the steps for the consultation process.  Coordinating with the Service during each step will streamline the consultation process.

1. Determine what species may be present within a project’s area.
2. Determine, through project specific surveys and previous surveys, if species are present within the project area.
3. Work to minimize effects to any species in a project area through conservation measures.
4. Analyze affects to species in a project area through a biological assessment (BA).
5. Work to minimize effects to species through conservation measures.
6. Provide a draft BA to the Service for preliminary review.  Any survey reports for plants that have occurred for a project should also be submitted.
7. Incorporate review.
8. Submit final BA.
9. Service concurs or writes a biological opinion (BO), dependent on effects determination.
10. Consultation is concluded, although further reporting and even consultation may be necessary depending on the conservation measures in a BA or conservation recommendations in a BO.

Biological Assessment (BA) – information prepared by, or under the direction of, a Federal agency to determine whether a proposed action is likely to:  (1) adversely affect listed species or designated critical habitat; (2) jeopardize the continued existence of species that are proposed for listing; or (3) adversely modify proposed critical habitat.  Biological assessments must be prepared for “major construction activities.” See 50 CFR §402.02. The outcome of this biological assessment determines whether formal consultation or a conference is necessary.
Biological Opinion (BO) – document which includes: (1) the opinion of the Fish and Wildlife Service or the National Marine Fisheries Service as to whether or not a Federal action is likely to jeopardize the continued existence of listed species, or result in the destruction or adverse modification of designated critical habitat; (2) a summary of the information on which the opinion is based; and (3) a detailed discussion of the effects of the action on listed species or designated critical habitat.
Conservation Measures – actions to benefit or promote the recovery of listed species that are included by the Federal agency as an integral part of the proposed action.  These actions will be taken by the Federal agency or applicant, to serve to minimize or compensate for, project effects on the species under review.  These may include actions taken prior to the initiation of consultation, or actions which the Federal agency or applicant have committed to complete in the BA or similar document.
Conservation Recommendations – the Services’ non-binding suggestions resulting from formal or informal consultation that:  (1) identify discretionary measures a Federal agency can take to minimize or avoid the adverse effects of a proposed action on listed or proposed species, or designated or proposed critical habitat; (2) identify studies, monitoring, or research to develop new information on listed or proposed species, or designated or proposed critical habitat; and (3) include suggestions on how an action agency can assist species conservation as part of their action and in furtherance of their authorities under Section 7(a)(1) of the Act.
Listed – Species listed under the Endangered Species Act.


The U.S. Forest Service has compiled a list of what to do when species become listed or considered for protection under the Act.  It is included in Appendix D.

[bookmark: _Toc350327941]Early and Frequent Coordination (50 CFR §402.11)

Early and frequent coordination with the Service is designed to reduce the likelihood of conflicts between listed species or critical habitat and proposed actions.  This coordination occurs prior to the filing of an application for a Federal permit or license and before a final BA is submitted to the Service.  For this coordination, we recommend including the Service in site visits, in designing minimization and conservation measures, when reviewing a draft of biological assessment, and when assisting with effect determinations.

a. [bookmark: _Toc350327942]Are Surveys Needed for a Project?

Projects can be input into our Information, Planning, and Conservation System (IPaC) website at http://ecos.fws.gov/ipac/ to determine if a project falls within a species’ Section 7 range.  Surveys are only needed in suitable habitat, although this assessment of suitable habitat should be generous.  Potential habitat can be identified in the office, but habitat will still need to be assessed for suitability in the field.  Because we do not want surveys to be limited only to the known extent of a species, our Section 7 ranges are meant to encompass all the areas where a species may reasonably be expected to occur.  Further information on how these Section 7 ranges were developed is available upon request, a short summary is provided for each species in the last column of Table A-1, Appendix A.

We recognize that large potential ranges can lead to greater survey effort and places a further burden on project proponents.  Therefore, we have also created an area around known plant populations we call the “population core area,” as pictured in our survey guidelines, Appendix A.  Shapefiles for both our Section 7 ranges as well as our population core areas are available upon request from the Western Colorado Ecological Services Office at 970-243-2778 and are available online at XXXXXXX.  As identified in Table 1, more intensive surveys would be required within these population core areas with less intensive surveys in areas outside these core areas but within the Section 7 ranges.  Further survey guidelines and maps of species’ section 7 ranges and population core areas are provided in Appendix A.

Plant Consideration Area (pca) – An area around occupied habitat for a known plant site.  This is the occupied habitat’s universe (considering impacts to pollinator species, seed dispersal distances, etc.) that may influence the welfare and survival of the species. (see Table 2).
Population Core Area – Delineated by placing a minimum convex polygon around all known occupied sites and buffering these areas by 1000 meters.  See Appendix A for maps of these areas?
Potential Habitat – Habitat that has been modeled or assessed through mapping (GIS/desk) exercises.
Project Zone of Influence (pzi) – A zone of influence around a project disturbance determined largely by the distance effects may reasonably extend beyond the project footprint (see Table 3).
Suitable Habitat – Habitat that has been visited and assessed in the field as suitable for the species in question.  Maintaining a suitable habitat database is advised.


Surveys should be conducted within suitable or potential habitat within the project zone of influence (pzi) appropriate for the Section 7 range or the population core area (Table 1).  If surveys cannot be completed, Section 7 consultation can be conducted assuming that the species is present in all potential or suitable habitats.  We recognize that private land surveys associated with projects may not always be possible because landowner permission is not given.  In Figure 1, below we present a flowchart to address the question of if surveys are necessary.  For Colorado hookless cactus all distances should be halved.  We are halving the Colorado hookless cacti distances because the species is relatively widespread when compared with other listed plants in Colorado and because the species is a habitat generalist.  For Colorado hookless cactus, because suitable or potential habitat is difficult to delineate, surveys will be required for the entire survey distance.

[bookmark: _Toc350327976]Table 1.  Survey distances for various disturbances.
	Type of Disturbance
	Within or outside population core area?
	Survey^ Distance
(in meters)

	
	
	

	High Emission Projects (e.g. open pit mines or smelters)
	Within 
	500

	
	Outside 
	150

	Complete Denudation – oil and gas pads; rights-of-ways for roads, power lines, and pipelines; mining operations; etc.
	Within 
	300

	
	Outside 
	100

	Existing Projects – power lines, waterlines, roads, etc.
	Within
	

	
	Outside
	

	Siesmic Projects (if conducted by foot) – surveys need to occur along lines where people will walk
	Within
	50

	
	Outside
	30

	Siesmic Projects (if conducted by vehicle) – surveys need to occur for all routes that will be driven
	Within
	100

	
	Outside
	70

	Livestock Grazing, if grazing or other improvements occur in allotements with plants then LAA
	Within 
	20

	
	Outside 
	10

	OHV Trails (not roads)
	Within 
	75

	
	Outside 
	40

	Mountain Bike, Horse, and Hiking Trails
	Within 
	20

	
	Outside 
	10

	Others on a case-by-case basis
	
	


^ Surveys needed in suitable or potential habitat only.  For Colorado hookless cactus all distances should be halved.  We are halving the Colorado hookless cacti distances because the species is relatively widespread when compared with other listed plants in Colorado and because the species is a habitat generalist.  For Colorado hookless cactus, because suitable or potential habitat is difficult to delineate, surveys will be required for the entire survey distance.

DeBeque phacelia is an annual species that emerges only in certain years when environmental conditions are suitable.  Other species such as skiff milkvetch a perennials (living for many years) but many individuals may remain dormant in years when conditions are adverse.  Therefore, if fewer than 30% of the individuals emerge in a given year, we recommend that section 7 consultations be done for suitable habitat as opposed to where the plants are located in a given year.  For DeBeque phacelia, we have been working to better qualify what suitable habitat looks like.  A suitable habitat table and field form is available in Appendix A.

In most instances, if known populations fall within a project’s zone of influence, these populations should be resurveyed.  These resurveys are needed to identify any areas with plants that may not have been detected in previous surveys and to detect any new individuals.  For most species, surveys are considered valid for 2-3 years. 

[bookmark: _Toc350327990]Figure 1.  Determining if Surveys are Necessary for a Project.
 
Is the project within the Section 7 range for the species?

If yes, surveys are recommended in potential or suitable habitat.  Consider the next two questions.  


If yes, survey potential or suitable habitat within the project’s zone of influence as identified for within population core areas (see Table 1).

If yes, survey potential or suitable habitat within the project’s zone of influence as identified for outside population core areas (see Table 1).*

Is the project outside a “population core area” but within the species’ Section 7 range?
Is the project within a “population core area”?

* If plants are discovered in these areas, survey areas need to be adjusted to distances for within population core areas (see Table 1).

[bookmark: _Toc350327943]Disclosure of information

We strongly encourage Federal agencies and project proponents to submit any survey data to us.  This makes our analysis and understanding of the survey effort easier.  Survey information can be included in the Biological Assessment or included as an appendix or additional report.  We would also like to receive GIS data for any positive survey data.  Please see Appendix A for guidance on reporting and GIS data submittal.

Known and historical plant locations are maintained and stored by the Colorado Natural Heritage Program and are their proprietary data.  This information should be requested from the Colorado Natural Heritage Program, or other sources appropriate for project analyses.  We also encourage that all survey information be shared with the Colorado Natural Heritage Program.  

[bookmark: _Toc350327944]Is Consultation Necessary for a Project?

A consultation must consider not only the action on Federal lands, but also if there are interrelated and interdependent actions.  If there are interrelated or interdependent actions, the project area and consultation analysis must include these non-Federal areas.  We present a flowchart in Figure 2 to assist with determining if consultation is necessary.  Conferences, that are much the same as Section 7(a)(2) consultations, are recommended for species or critical habitat that is proposed under the Act.  Conferences are required for projects that are likely to jeopardize proposed species, or destroy or adversely modify proposed critical habitat.

If a project falls within designated critical habitat for a species, critical habitat must be addressed.  Areas within designated critical habitat with none of the primary constituent elements would have no effect on critical habitat.  If a project will result in the destruction or adverse modification of critical habitat or if a project may affect designated critical habitat, then Section 7 consultation is necessary.  Projects with both species and designated critical habitat will need to analyze the effects to the species and its critical habitat separately.  Critical habitat discussions should include the extent of the designated critical habitat, the primary constituent elements and an analysis of their presence, and discuss any activities that have the potential to alter primary constituent elements.

Action Area – all areas to be affected directly or indirectly by the Federal action and not merely the immediate area involved in the action.  For our plant guidance purposes, the entirety of any plant consideration area (pca) that touches or overlaps with a project’s zone of influence (pzi).
Critical Habitat – designated for some listed species and consists of: (1) the specific areas within the geographical area occupied by the species, on which are found those physical or biological features (primary constituent elements) (a) essential to the conservation of the species and (b) which may require special management considerations or protection; and (2) specific areas outside the geographical area occupied by the species that are essential for the conservation of the species.
Effect Determination Area – the area of overlap between the project zone of influence and the plant consideration area.  This is also the area where effects should be analyzed.
Environmental Baseline – the past and present impacts of all Federal, State or private actions and other human activities in an action area, the anticipated impacts of all proposed Federal projects in area plant consideration area that should have already undergone formal or early Section 7 consultation, and the impact of State or private actions that are contemporaneous with the consultation process.
Interrelated Actions – actions that are part of a larger action and depend on the larger action for their justification.
Interdependent Actions – actions having no independent utility apart from the proposed action.
Primary Constituent Element – Essential components, based on required physical and biological features, that are essential to the conservation of the species, as defined in the critical habitat designation for a particular species.


[bookmark: _Toc350327991]Figure 2.  Determining if Consultation is Necessary for a Project with Plant Species in the Area.


After surveys are complete, are there any plants (newly discovered, previously known, or historical) within the project’s zone of influence?

If yes, an effect determination is necessary to determine the appropriate level of consultation.
 
If yes, an effect determination is necessary to determine the appropriate level of consultation.

Does the project’s zone of influence fall within designated critical habitat where a primary constituent element is present?


[bookmark: _Toc350327945]Defining Various Areas for Section 7 Consultation

The action area for a project will include any plant consideration areas (pca) that overlap with a project’s zones of influence (pzi).  Further descriptions and justifications for plant consideration areas or distances as well as project zones of influence (pzi) are included below.

[bookmark: _Toc350327946]Plant Consideration Areas (pca) or Distances

Plant consideration areas (pca) consist of a given plant population along with a specific buffer (see Table 1 below).  These buffer sizes have been determined based on the best information available for each of the listed plant species in Colorado.  If pollinators are required or if they significantly increase seed-set, the average distance these pollinators will fly (based on body size) is used here for developing buffer distance.  If a plant is thought not to require pollinators, we have used a default distance of 100 meters to account for short seed dispersal distances.  We have also included in the table a column addressing whether critical habitat has been designated for a species.

Plant consideration area distances are from the plant population, along the ground (accounting for elevation gains and losses), not linearly.  However, for a spatial analysis it will generally be easiest to consider these distances linearly as we have in the examples provided here.  Without good information on reproduction or pollinators, but where we expect pollinators are important, we have defaulted to a distance of 500 meters.  Distances would be measured from the edge of occupied habitat, which will include the area where the plant and its seeds are likely found (see the definition for occupied habitat below).

Here we address what is known about each listed plant species’ reproduction, pollinators, and seed dispersal.  We go on, utilizing this information, to justify the prescribed plant consideration areas (pca) and distances below.  We recognize that pollinator limitation is a problem for only a few species (Tepedino 1999).  However, where these pollinators may nest (most are solitary twig nesters or solitary or aggregate ground nesters) and reside is important to the conservation of these plant species (Kearns et al. 1998).

For plants, genetic exchange can only occur through pollination, generally assisted by pollinators, and through seed dispersal (Ellstrand 1992).  Pollen movement is thought to be the more important of these two mechanisms for genetic exchange (Ellstrand 1992).  Occasional long distance genetic exchange between populations can be especially important for maintaining genetic diversity within a species.  Both pollen and seed dispersal can vary widely by plant species (Ellstrand 2003, p. 1164).  The distances across which these two mechanisms occur are a plant population’s footprint.  Pollinators will, if possible, forage close to the nest, but will forage over longer distances as necessary.  If a pollinator can fly long distances, pollen transfer also is possible across these distances.  Generally, maximum foraging distances are positively related to the body size of the forager, with smaller pollinators flying shorter distances than larger pollinators (Greenleaf et al. 2007, pp. 589-596).  We have generally followed distances as prescribed in (Greenleaf et al. 2007) and (Tepedino et al. 2012) for our plant consideration areas below.

Our biggest pollinators are the bumblebee species and we further discuss the evidence on foraging distances for them here.  In one study, the buff-tailed bumblebee (Bombus terrestris) flew a maximum distance of 2,037 ft (621 m) (Osborne et al. 1999).  The bumblebee-pollinated plant species, Scabiosa columbaria (dove pincushions), experienced decreased pollen flow at a patch isolation distance of 82 ft (25 m), and little to no pollen transfer when patches were isolated by 656 ft (200 m) (Velterop 2000).  In the Colorado subalpine, most marked bumblebees were found within 328 ft (100 m) from the location where they were originally located, and never further than 3,280 ft (1,000 m) (Elliott 2009).  In mixed farmland, two different bumblebees foraged at distances less than 1,024 and 2,050 ft (312 and 625 m) respectively (Darvill et al. 2004).  Another study found foraging bumblebee workers were recaptured while foraging on super-abundant resources at distances of 1.1 mi (1.75 km) from the nest (Walther-Hellwig and Frankl 2000).  In a recent study using micro radio telemetry (which was suspected to limit flight distances because of weight), three Bombus species had maximum flight distances between 0.8 and 1.6 mi (1.3 and 2.5 km) and used areas up to 107.5 acres (ac) (43.5 hectares (ha)) over the course of two days (Hagen et al. 2011).

Foraging studies can be biased in that long distance foraging bouts occur less frequently and so are less likely to be detected in experiments (Darvill et al. 2004).  Models have predicted that bumblebees can forage from 3 to 6 mi (5 to 10 km) and still return with a net profit in energy (Dukas and Edelstein-Keshet 1998; Cresswell et al. 2000).  The maximum distance from which bumblebees have returned in homing experiments is almost 6 mi (10 km) (Goulson and Stout 2001) (Goulson and Stout 2001, p. 105-111).  Bumblebee species may be especially important for pollination since they can fly further than other pollinators, and thereby, may facilitate long-distance genetic exchange.

Pollinators generally need the following:  1) a diversity of native plants whose blooming times overlap to provide flowers for foraging throughout the seasons; 2) nesting and egg-laying sites, with appropriate nesting materials; 3) sheltered, undisturbed places for hibernation and overwintering; and 4) a landscape free of poisonous chemicals (Shepherd et al. 2003, pp. 49-50).  Encompassing a diversity of habitats and vegetation types, which our pollinator area does, will encourage a diversity of pollinators.

[bookmark: _Toc350327977]Table 2.  Plant Consideration Areas.
	Scientific Name
	Common Name
	Buffer Distance (meters)
	Critical Habitat
(yes or no)

	Astragalus humillimus
	Mancos milkvetch
	500
	No

	Astragalus microcymbus^
	skiff milkvetch
	500
	No

	Astragalus osterhoutii
	Kremmling or Osterhout milkvetch
	1000
	No

	Astragalus schmolliae^
	Schmoll milkvetch
	800
	No

	Astragalus tortipes^
	Sleeping Ute milkvetch
	500
	No

	Eriogonum pelinophilum
	clay-loving wild buckwheat
	250
	Yes

	Eutrema penlandii
	Mosquito Range mustard or 
Penland alpine fen mustard
	500
	No

	Ipomopsis polyantha
	Pagosa skyrocket
	1000
	Yes

	Oenothera coloradensis ssp. coloradensis*
	Colorado butterfly plant
	500
	Not in
Colorado

	Pediocactus knowltonii
	Knowlton cactus
	500
	No

	Penstemon debilis
	Parachute beardtongue
	1000
	Yes

	Penstemon grahamii^
	Graham beardtongue
	700
	No

	Penstemon penlandii
	Penland or Kremmling beardtongue
	1000
	No

	Penstemon scariosus var. albifluvis^
	White River beardtongue
	500
	No

	Phacelia formosula
	North Park phacelia
	500
	No

	Phacelia submutica
	DeBeque phacelia
	100
	Yes

	Physaria (Lesquerella) congesta
	Dudley Bluffs bladderpod
	600
	No

	Physaria obcordata
	Dudley Bluffs twinpod
	600
	No

	Sclerocactus glaucus
	Colorado hookless cactus
	500
	No

	Sclerocactus mesae-verde
	Mesa Verde cactus
	400

	No

	Spiranthes diluvialis
	Ute ladies' tresses orchid
	 800
	No


*Gaura neomexicana ssp. coloradensis,  ^Candidate or Proposed Species

Occupied Habitat – An area on the ground physically occupied by the plant, but that also includes immediately adjacent areas where seeds are likely in the ground.  In the case of annual species or species in areas that are difficult to survey (e.g. cliffs), where surveys may not include the full distribution of the species, suitable habitat may be the equivalent of occupied habitat.  We include an additional 10 meters will account for most seed dispersal.
Plant Consideration Area (pca) – An area around occupied habitat from a known plant site.  This is that occupied habitats universe (e.g. potential impacts to pollinator species, seed dispersal, etc.) that may influence the welfare and survival of the species.


Astragalus humillimus (Mancos milkvetch)

Astragalus humillimus plants produce viable fruit by outcrossing and self-pollination and plants are fully self-compatible (Tepedino 1999).  However, within flower pollination, not requiring pollinators produced 20 percent less seed.  Possible pollinators of A. humillimus were studied in 1989, 33 different visitors were collected with the most common visitors being two members of the bee family Megachilidae: Osmia titusi and O. liogastra as well as two species in the Apidae family:  Eucera actuosa and E. quadricincta (Geer et al. unpublished manuscript).  Honey bees and butterflies, including the painted lady butterfly (Vanessa cardui), were also noted as potential pollinators (Service 1989). Fruit set was generally good and no pollinator limitations were detected (Tepedino 1999).  We also have no information on seed dispersal for A. humillimus.

Pollinators generally travel distances corresponding to their body size, small pollinators travel smaller distances and large pollinators travel larger distances (Greenleaf et al. 2007).  Osmia and Eucara pollinators are medium to large sized pollinators.  We do not have any information on seed dispersal.  Therefore, based on the average foraging distance of Osmia pollinators, we are designating a plant consideration area (pca) or distance of 500 meters (Federal Register 2006a).

Astragalus microcymbus (skiff milkvetch)

Little is known of how Astragalus microcymbus reproduces.  Several pollinators have been observed visiting A. microcymbus, suggesting that pollinators may be important for reproduction.  Two insects that regularly visit the flowers of A. microcymbus were collected in 1989 (Heil and Porter 1990). One visitor was a small, dark metallic carpenter bee, Ceratina nanula that was collected from 3 sites (Heil and Porter 1990).  The other visitor was a small, yellow and brown satyr butterfly, Coenonympha ochracea ssp. ochracea (Heil and Porter 1990).  We expect there are more pollinators than these two species, based on the limited number of observations and collections to date (Heil and Porter 1990; Sherwood 1994), and because other Astragalus species are visited by many different pollinator species (Sugden 1985; Karron 1989; Geer et al. 1995; Kaye 1999; Watrous and Cane 2011).  Seed dispersal mechanisms have not been researched, but wind and rain are considered candidates (Heil and Porter 1990).

Because we know so little about how Astragalus microcymbus reproduces, its pollinators, and its seed dispersal mechanisms, we are using our default plant consideration area (pca) or distance of 500 meters for outcrossing species that appear to need pollinators.

Astragalus osterhoutii (Kremmling or Osterhout milkvetch)

Astragalus osterhoutii is visited by at least five different pollinator species:  one species of Anthophora, two species of Bombus (bumblebees), one Megachile, and one Psithyrus (Karron 1987).  A more common species, A. pattersoni, was sampled from sites where the two Astragali co-occur and nine different pollinators were found visiting A. pattersoni (Karron 1987).  All of the pollinators visiting A. osterhoutii are thought to be generalists (Karron 1987).  A. osterhoutii is self-compatible, but self-pollinated fruits have far fewer seeds than cross-pollinated fruits (Karron 1989).  In a comparison of rare and common Astragali species, A. osterhoutii had the lowest levels of genetic diversity (Karron et al. 1988).   We have no information on seed dispersal for A. osterhoutii.

Given the larger bumblebee species that visit Astragalus osterhoutii coupled with the plants limited distribution and rarity, we are using a 1000 meter buffer area or distance.

Astragalus schmolliae (Schmoll milkvetch)

Based on the bagging of six inflorescences, Astragalus schmolliae requires pollination by insects to set fruit (Frielander 1980).  Pollinators observed on A. schmolliae include several species of Bombus (bumblebees) and several species of Bombylius (beeflies) (Frielander 1980).  No information is available on seed dispersal.

Observations suggest that bumlebees are important, although extensive research has not been conducted.  Given the larger bumblebee species, we are using a 800 meter buffer area or distance for Astragalus schmolliae.

Astragalus tortipes (Sleeping Ute milkvetch)

We have no information on the pollinators or seed dispersal mechanisms for Astragalus tortipes.  Therefore, we are using our default plant consideration area (pca) or distance of 500 meters.

Eriogonum pelinophilum (clay-loving wild buckwheat)

Eriogonum pelinophilum requires a pollinator, and for much of the flowering season is the most abundant species in bloom in its habitat (Bowlin et al. 1992). Over 50 species of insects visited E. pelinophilum flowers (Bowlin et al. 1992). Roughly half of these 50 species were native bees, and 18 species were native ants (Bowlin et al. 1992). Seed set was similar between plants that were pollinated by ants versus flying pollinators, suggesting the importance of ants to pollination of the species (Bowlin et al. 1992).

Pollinators have also been compared between heavy and lightly disturbed sites. Between the sites there was no difference in flower visitation rates or the species richness of flower visitors but the species diversity of flower-visitors was higher at disturbed sites than at undisturbed sites (Tepedino et al. 2011).  Larger pollinators were thought to be more effective because they carried more pollen (Tepedino et al. 2011).  Pollination in fragments of this rare species was not a problem (Tepedino et al. 2011).

Some fruits are removed by harvester ants (Bowlin et al. 1992); however, no information is available for the species on seed dispersal mechanisms.

Because pollination has not been found to be a problem in fragmented habitats, because of an abundance of pollinators, and because of the large proportion of ants (that have no wings and cannot travel far) pollinating Eriogonum pelinophilum, we are using a 250 meter buffer area or distance.

Eutrema penlandii (Mosquito Range mustard or Penland alpine fen mustard)

Little research has been done on Eutrema penlandii.  We do not understand how E. penlandii reproduces.  We assume that E. penlandii reproduces only by seed, with no means of vegetative reproduction (spread by vegetative growth).  But, we do not know if the plant requires pollen or pollinators for reproduction.  We know very little about how seeds are dispersed or germinate.  It has been suggested that pikas (Onchotona princeps) or water may act as dispersal agents (Naumann 1988).

Because we know so little about how Eutrema penlandii reproduces, its pollinators, and its seed dispersal mechanisms, we are using our default plant consideration area (pca) or distance of 500 meters.

Ipomopsis polyantha (Pagosa skyrocket)

Ipomopsis polyantha sets far less fruit when self-pollinated (2 to 9 percent fruit set [self-pollinated] versus 47 percent fruit set in the presence of pollinator[s]) (Collins 1995).  Also, male and female reproductive parts are separated both spatially and temporally (Collins 1995).  Therefore, we conclude that pollinators are necessary for the long-term successful reproduction and conservation of the plant.  Over 30 different insects have been collected visiting I. polyantha flowers (Collins 1995).  The primary pollinators are all bee species; these include the nonnative honeybee (Apis mellifera) and native bees that nest in the ground or twigs including species of Augochlorella (a type of Halictid or sweat bee), Anthophora (digger bees), Bombus (bumblebee), Dialictus (another type of Halictid or sweat bee), Megachile (leafcutter bees), and Lasioglossum (another type of Halictid or sweat bee) (Collins 1995).  Most of these pollinators are solitary and do not live communally although some are partially or primitively social.  We do not have any information on seed dispersal mechanisms.

Given the larger bumblebee species that visit Ipomopsis polyantha coupled with the plants limited distribution and rarity, we are using a 1000 meter buffer area or distance.

Oenothera coloradensis ssp. coloradensis or Gaura neomexicana spp. coloradensis (Colorado butterfly plant)

Oenothera coloradensis ssp. coloradensis, like most members of the evening primrose family, has light colored flowers that open at dusk (Heidel et al. 2008).  Pollinators have not been studied for this species but moths are expected to be the primary pollinators with the clouded crimson month (Schinia gaureae) being a likely candidate (Heidel et al. 2008).  O. coloradensis ssp. coloradensis is self-compatible but outcrosses frequently, and is thought to require an insect pollinator (Carr et al. 1986; Fertig 2000; Heidel et al. 2008).

Oenothera coloradensis ssp. coloradensis produces by seed and probably produces a seed bank, with stored seeds remaining viable for as many as five years (Heidel et al. 2008).  Little is known about seed dispersal but flooding and transport by animals is suspected (Fertig 2000).

Because we know so little about how Oenothera coloradensis ssp. coloradensis’ pollinators, and its seed dispersal mechanisms, we are using our default plant consideration area (pca) or distance of 500 meters.

Pediocactus knowltonii (Knowlton cactus)

Pollination for Pediocactus knowltonii has not been studied, but three other rare species of Pediocactus in Arizona and Utah are known to be pollinated by many small bee species. All three of these other Pediocactus species are self-incompatible and must be cross-pollinated, but are not pollen limited and are successful in fruit production (Tepedino 1999).  Knowlton’s cactus appears to fit this same pattern. The most common pollinators seen on its flowers are small native bees and most flowers produce seed-filled fruits (Robert Sivinski, personal observations, 1990 to 2008 in Service 2010).  Seed predation is severe but little is known about seed dispersal.

Because we know so little about how Pediocactus knowltonii pollinators, and its seed dispersal mechanisms, we are using our default plant consideration area (pca) or distance of 500 meters.  This distance would extend into Colorado because P. knowltonii is so close to the border of New Mexico and Colorado.

Penstemon debilis (Parachute beardtongue)

Penstemon debilis requires insect pollinators for reproduction and is twice as reproductively successful if pollen comes from another plant (McMullen 1998).  Over 40 species of pollinators have been collected from P. debilis; the primary pollinators include four Osmia (mason bee) species, Atoposmia elongata (a close relative of Osmia), several Bombus (bumblebee) species, and a native wasp Pseudomasaris vespoides.  All of these pollinators are ground or twig nesting except P. vespoides that builds mud nests on rocks and sometimes twigs.  None of these pollinators are rare, nor are they specialists on P. debilis, although some of these pollinators, such as Osmia, are specialists within the genus Penstemon (McMullen 1998).  Fruit set is not limited by inadequate numbers of pollinators (McMullen 1998).  We have no information on seed dispersal.

Given the larger Bombus (bumblebee) species that visit Penstemon debilis coupled with the plants limited distribution and rarity, we are using a 1000 meter buffer area or distance.

Penstemon grahamii (Graham beardtongue)

We do not know if Penstemon grahamii requires pollinators for fruit and seed set.  Pollinators include small solitary bees in the genera Dialictus (sweat bees), Anthophora, the native wasp Pseudomasaris, and native bombyliid flies (Lewinsohn 2005).  A bumblebee (Bombus huntii) is also thought to be a visitor (personal communications in Federal Register 2006b).  We have no information on seed dispersal.

Although we do not have a lot of information, we do know that large pollinators visit P. grahamii.  Therefore, we are using a distance of 700 meters for the plant consideration area.

Penstemon penlandii (Penland or Kremmling beardtongue)

Penstemon penlandii is partially self-compatible, but sets more fruit when cross-pollinated (Tepedino et al. 1999).  There is no evidence that fruit set is limited by pollinators (Tepedino et al. 1999).  The most important pollinators are small native bees from the genus Osmia, although other bees including Anthocopa, Anthophora, Bombus (bumblebees), and a wasp Pseudomasaris are also important for pollination (Tepedino et al. 1999).  We have no information on seed dispersal.

Although Osmia are the most important pollinators of Penstemon penlandii, other larger pollinators are also important.  Furthermore, because there are only two populations (one that is very small), we are using a generous 1000 meter buffer area or distance.

Penstemon scariosus var. albifluvis (White River beardtongue)

Penstemon scariosus var. albifluvis produces some seeds through self-pollination, although significantly more fruit and seed is produced when flowers are cross-pollinated by pollinators (Lewinsohn and Tepedino 2007).  Pollinators consisted primarily of small native solitary bees including Anthophora, Ceratina, Lasioglossum, Halictus, and Osmia species (Lewinsohn and Tepedino 2007).  Compared with other Penstemon species, there were relatively few bee species visiting (Lewinsohn and Tepedino 2007).  We have no information on seed dispersal.

Given the generally small to moderate size of the pollinators of Penstemon scariosus var. albifluvis, we are using a buffer distance of 500 meters.

Phacelia formosula (North Park phacelia)

Phacelia formosula is self-compatible although fruit production is higher with open pollination by pollinators (Warren 1990).  The major pollinators visiting P. formosula include native bees in the genera Colletes, Ceratina, Dialictus, and Anthidium (Warren 1990).  Dialictus (small size) and Anthidium (moderate size) had the most pollen suggesting they may be more important for pollination (Warren 1990).  We have no information on seed dispersal.

Given the generally small to moderate size of the pollinators of Phacelia formosula, we are using a buffer distance of 500 meters.

Phacelia submutica (DeBeque phacelia)

We do not yet understand the pollination and seed dispersal mechanisms of Phacelia submutica.  Pollinators have not been observed visiting the flowers of P. submutica.  Currently it is believed that pollinators may not be required for reproduction because of the minute flower size, a lack of obvious pollinators, and because the reproductive parts are hidden within the petals.

Given that pollinators are likely not necessary for reproduction, we are using a 100 meter buffer area or distance for Phacelia submutica.

Physaria (Lesquerella) congesta (Dudley Bluffs bladderpod)

Physaria congesta sets very few fruit without pollinators and even sets few fruits if flowers are pollinated within the same plant (Clark 2012).  The number of pollinators visiting P. congesta was much less than P. obcordata in 2011, but this may have been due to the colder than usual spring (Clark 2012).  The most common pollinators to P. congesta were in the genera Andrena and Lasioglossum but with Osmia, Dialictus, and Agapostemon were also represented(Clark 2012).  Overall, pollinators were similar to those of P. obcordata (Clark 2012)  No information is available on seed dispersal.

Because pollinators are similar for Physaria congesta and P. obcordata and because both are yellow mustards in the same genera, we are applying the same 600 meter buffer area or distance.

Physaria obcordata (Dudley Bluffs twinpod)

Physaria obcordata cannot reproduce without pollinators (Tepedino et al. 2012).  Pollinators include small native bees in the genera Andrena, Anthophora, Eucera, Nomada, Agapostemon, Halictus, Lasiglossum, Dioxys, and Osmia (Tepedino et al. 2012).  We have no information on seed dispersal for P. obcordata.

Based on body-size calculations on pollinator flight distances (Tepedino et al. 2012), we are using a 600 meter buffer area or distance for Physaria obcordata, the longest typical flight distance for the pollinators.  Further information is expected in the future as part of ongoing research and this distance may be revisited.

Sclerocactus glaucus (Colorado hookless cactus)

Pollinators visiting Sclerocactus glaucus include the honeybee (Apis mellifera) and native bees in the genera Eucera, Ashmeadiella, Heriades, Agapostemon, and Lasioglossum (Rechel et al. 1999).  Agapostemon texanus, a moderate sized pollinator, is the most frequent and effective pollinator (Rechel et al. 1999).  We have no information on if S. glaucus can set seed in the absence of pollinators, however, S. glaucus’ closest relatives are predominantly outcrossed and essentially self-incompatible (Tepedino et al. 2010).  Seed dispersal is primarily by ants, which are attracted by nutritious seeds (Rechel et al. 1999).  

Given the moderate size of Sclerocactus glaucus’ primary pollinator, we are using a 500 meter buffer area or distance.

Sclerocactus mesae-verde (Mesa Verde cactus)

Sclerocactus mesae-verde reproduces only through cross-pollination but is partially self-compatible (Tepedino 1999).  That is, some pollination vector is required for successful seed-set of Sclerocactus mesae-verde (Tepedino in Heil and Porter 1994).  A single plant can self-fertilize (selfing) using pollen from another flower on the same plant (geitonogamy) and produce viable seed, but not pollen from the same flower (autogamy) (Tepedino in Heil and Porter 1994).  However, 50 percent less seed is produced from self-compatible fertilization when compared to the pollen donor coming from a flower on a nearby plant (xenogamy or outcrossing) (Tepedino in Heil and Porter 1994).  Twenty-two species of insect visitors have been documented visiting S. mesae-verde but the most frequent visitors and potential pollinators are small, solitary bees of the family Halictidae (sweat bees) (Tepedino in Heil and Porter 1994; Tepedino 1999).

Harvester ants (Pogonomyrmex sp.) and erosional processes (rain) are the most effective short-range seed dispersers; whereas, wind may be more important to long-range dispersal (Cully et al. 1993).

Given the generally small size of sweatbees, but considering there are other pollinators for which we are unsure of their identification, we are using a 400 meter buffer area or distance for Sclerocactus mesae-verde.

Spiranthes diluvialis (Ute ladies' tresses orchid)

Spiranthes diluvialis has a mixed-mating system and can be pollen limited where more pollinators facilitates more outcrossing (Sipes and Tepedino 1995).  A pollen vector (pollinator) is required for seed set (Sipes and Tepedino 1995).  Bees are the primary pollinators S. diluvialis, particularly solitary bees in the genus Anthophora, Bombus (bumblebees), and occasionally non-native honeybees (Apis mellifera) (Sipes and Tepedino 1995; Pierson et al. 2001).  The composition and efficiency of these pollinators fluctuates from year-to-year (Pierson et al. 2001).  Other insect taxa (including Syrphid flies, skippers, and other hymenopteran genera) have been observed visiting S. diluvialis blooms for nectar but are too small or improperly shaped to function as pollen vectors (Pierson et al. 2001).

As with other orchid species, Spiranthes diluvialis seeds are microscopic, dust-like, and readily dispersed by wind or water (Fertig et al. 2005).

Given the larger Bombus (bumblebee) and Anthophora species that visit Spiranthes diluvialis, we are using a 800 meter buffer area or distance.

[bookmark: _Toc350327947]Project Zone of Influence (pzi) Distances

We have little information specific to our plant species in Colorado and affects from disturbances.  Given this, we have conducted an extensive literature review examining some effects from disturbances and roads (Table B-1, Appendix B), as well as reviewing habitat fragmentation literature (Table B-2, Appendix B).  The tables in Appendix B provide an overview of some of the effects from disturbances.  We are working to look at some of the effects to our species in Colorado through several research efforts and hope to update our recommendations here through time.

In our review, we found effects extending from disturbances out to 2 kilometers (Table B-1).  Road construction and other disturbances can cause restricted movements or function as barriers between populations, increase noise, increase artificial lighting, create corridors, affect dispersal and genetic exchange, increase mortality, alter the physical environment (hydrology, sedimentation, erosion, dust), alter the chemical environments (including an increase in pollutants such as dust, heavy metals, and salt concentrations), increase habitat fragmentation and edge effects, increase invasion by exotic species, and increase human access to habitats (Forman and Alexander 1998; Spellerberg 1998; Findlay and Bourdages 2000; Trombulak and Frissell 2000).  Many of these changes can take decades to occur (Findlay and Bourdages 2000).  Dust from these disturbances on vegetation may affect photosynthesis, respiration, transpiration, and allow the penetration of phytotoxic gaseous pollutants, decreased productivity, and plant community structure alterations (Farmer 1993).  Of these, we are particularly concerned about long-term changes to the environment and plant communities caused by project disturbances.

Habitat fragmentation can limit or prevent gene and pollen flow, increase genetic drift and inbreeding depression, decrease plant fitness, affects pollinators, increases exotic species, increases edge effects, and can affect plant reproduction (Table B-2) (Ellstrand and Elam 1993; Burd 1994; Frankham 1996; Hobbs and Yates 2003; Reed and Frankham 2003; Honnay et al. 2005; Aguilar et al. 2006; Honnay and Jacquemyn 2007).  Habitat fragmentation is more of a problem for small populations or species with low levels of genetic diversity (Ellstrand and Elam 1993).

We are also especially concerned about an increase in exotic species.  Disturbances generally introduce and spread exotic species (Gelbard and Belnap 2003; Lake and Leishman 2004; Hansen and Clevenger 2005; Flory and Clay 2006; Getz and Baker 2008; Brisson et al. 2010).  Restoration efforts of disturbed areas are often unsuccessful and management is too short-termed to complete restoration through the stages of vegetation and community succession (Lockwood and Pimm 2001).  Restoration in arid areas is heavily influenced by precipitation (Wilson et al. 2004).  Cheatgrass (Bromus tectorum) distribution today in Colorado is somewhat limited, but its distribution is expected to increase (Bradley 2009).  Elsewhere in the west, cheatgrass blankets thousands upon thousands of acres and has dramatically increased wildfire frequency (Dantonio and Vitousek 1992; Knapp 1996; Pellant 1996; Knick and Rotenberry 1997; Brooks and Pyke 2001) causing extensive changes to the ecosystem.

Based on our review, we have found that effects from disturbances extend well beyond where the actual disturbance occurs, occur over long periods of time, and can affect many different ecosystem processes.  Based on our review, we have developed project determination distances based on the type of disturbance in Table 3 below.  We expect to modify these distances over time as more location specific information becomes available. These determination distance guidelines are intended to establish some level of consistency for Section 7(a)(2) consultations across Colorado.  However, site-specific information and extenuating circumstances could indicate that a different conclusion is appropriate.  For Colorado hookless cactus all distances in Table 3 should be halved.  We are halving the Colorado hookless cacti distances because the species is relatively widespread when compared with other listed plants in Colorado and because the species is a habitat generalist.  Because Colorado hookless cactus plants do not aggregate, and because they are dispersed widely on the landscape, the regulatory burden associated with this species would be much greater if treated like other listed plants in Colorado.

Is likely to adversely affect (LAA) – the appropriate finding in a biological assessment (or conclusion during informal consultation) if an adverse effect to listed species may occur as a direct or indirect result of the proposed action or its interrelated or interdependent actions, and the effect is not:  Discountable, insignificant, or beneficial.  Requires formal Section 7 consultation.
Is not likely to adversely affect (NLAA) – the appropriate conclusion when effects on listed species are expected to be discountable, insignificant, or completely beneficial.  Informal Section 7 consultation.
Project Zone of Influence (pzi) – An area or zone of influence around a project disturbance determined largely by the distance effects may reasonably extend beyond the project footprint (see Table 3).

[bookmark: _Toc350327978]Table 3.  Project Zone of Influence Distances as well as Effects Determination Distances*.
	Type of Disturbance
	Distance to occupied habitat (in meters)**

	
	Likely to Adversely Affect (LAA)
	Not Likely to Adversely Affect (NLAA) – Consultation Area
	No effect

	High Emission Projects (e.g. open pit mines or smelters)
	0-150
	150-500
	500+

	
	
	
	

	Complete Denudation – oil and gas pads; rights-of-ways for roads, powerlines, and pipelines; mining operations; etc.
	0-100
	100-300
	300+

	
	
	
	

	Existing Projects – powerlines, waterlines, roads, etc.
	
	
	

	
	
	
	

	Siesmic Projects (if conducted by foot) – surveys need to occur along lines where people will walk
	0-50
	50-100
	100+

	
	
	
	

	Siesmic Projects (if conducted by vehicle) – surveys need to occur for all routes that will be driven
	0-100
	100-150
	150+

	Livestock Grazing, if grazing or other improvements occur in allotements with plants then LAA
	0-20
	20-50
	50+

	
	
	
	

	OHV Trails (not roads)
	0-75
	75-200
	200+

	
	
	
	

	Mountain Bike, Horse, and Hiking Trails
	0-20
	20-50
	50+

	
	
	
	

	Others on a case-by-case basis
	
	
	


* Effect determinations may be modified in the future.  For Colorado hookless cactus all distances should be halved.  We are halving the Colorado hookless cacti distances because the species is relatively widespread when compared with other listed plants in Colorado and because the species is a habitat generalist.
**Determination may be adjusted based on level of existing disturbance in the Action Area. A high level of existing disturbance may indicate any increase would constitute an adverse effect. Alternatively, a very low level of overall disturbance may indicate the determination would be “less” than shown above.  See below, especially Table 4.

[bookmark: _Toc350327948]Defining the Action Area

Action Area – For this guidance, any plant consideration area that overlaps with a project’s zone of influence.  For Section 7 consultation defined as all areas to be affected directly or indirectly by the Federal action and not merely the immediate area involved in the action.


We recommend that the action area analyzed in a Section 7 consultation be any area where a plant consideration area overlaps with a project’s zone of influence.  For long linear projects there may be several action areas where plant consideration areas overlap with the project zone of influence.  Each of these separate action areas would be analyzed both separately as well as cumulatively.  Several examples of action areas are pictured in blue in Figures 3-5 on the next few pages.  We provide some ArcGIS guidance in Appendix C for delineating the action area.
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[bookmark: _Toc350327992]Figure 3.  Effect determination area (blue), 300 meters, from a well pad and access road near a Dudley Bluffs bladderpod population.  The action area is inside the red ring.
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[bookmark: _Toc350327993]Figure 4.  Effect determination area (blue), 300 meters, for a well pad and access road near a Parachute beardtongue population.  The action area is inside the red ring.
[image: ]
[bookmark: _Toc350327994]Figure 5.  Effect determination area (blue) for a well pad and pipeline near Dudley Bluffs twinpod populations.  Note that only the Dudley Bluffs twinpod populations within 600 meters (the plant consideration areas) were included in determining the effect determination area.  The action area is inside the red ring.
[image: ]
II. 
[bookmark: _Toc350327949][bookmark: _Toc350327950]Defining the Effect Determination Area.
	
Effect determination area – For this guidance, the intersection of the plant consideration area (action area) and the project zone of influence.


To carefully assess effects to threatened and endangered plants, we are recommending limiting the area where effect determinations are made.  The purpose of this is to more accurately assess the existing and cumulative development within this area.  The percent disturbance numbers in Table 4, would apply to this area.  The action area and the effect determination area are generally different, with the effect determination most commonly smaller.

Effect Determinations

Beneficial Effects – are contemporaneous positive effects without any adverse effects to the species.
Cumulative Effects – are those effects of future State of private activities, not involving Federal activities, that are reasonably certain to occur within the action area of the Federal action subject to consultation (not the same as NEPA).
Destruction or adverse modification of critical habitat – a direct or indirect alteration that appreciably diminishes the value of critical habitat for both the survival and recovery of a listed species.  Such alterations include, but are not limited to, alterations adversely modifying any of those physical of biological features that were the basis for determine the habitat to be critical.
Discountable Effects – those effects that are extremely unlikely to occur.  Based on best judgment, a person would not: (1) be able to meaningfully measure, detect, or evaluate insignificant effects; or (2) expect discountable effects to occur.
Effect Determination Area – the area of overlap between the project zone of influence and the plant consideration area.  This is also the area where effects should be analyzed.
Environmental Baseline – the past and present impacts of all Federal, State or private actions and other human activities in an action area, the anticipated impacts of all proposed Federal projects in area plant consideration area that should have already undergone formal or early Section 7 consultation, and the impact of State or private actions that are contemporaneous with the consultation process.
Indirect Effects – those effects that are caused by or will result from the proposed action and are later in time, but are still reasonably certain to occur.
Insignificant Effects – relate to the size of the impact and should never reach the scale where take occurs.
Is likely to adversely affect (LAA) – the appropriate finding in a biological assessment (or conclusion during informal consultation) if an adverse effect to listed species may occur as a direct or indirect result of the proposed action or its interrelated or interdependent actions, and the effect is not:  Discountable, insignificant, or beneficial.  Requires formal Section 7 consultation.
Is not likely to adversely affect (NLAA) – the appropriate conclusion when effects on listed species are expected to be discountable, insignificant, or completely beneficial.  Suggest informal Section 7 consultation.
Jeopardize the continued existence of – to engage in an action that reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of that species.
May effect – the appropriate conclusion when a proposed action may pose any effects on listed species or designated critical habitat.  When the Federal agency proposing the action determines that a “may affect” situation exists, then they must either initiate formal consultation or seek written concurrence from the Service that the action “is not likely to adversely affect” listed species. 
No effect – the appropriate conclusion when the action agency determines its proposed action will not affect a listed species or designated critical habitat.


Effect determinations for projects must be made for both the species as well as its critical habitat, if designated.  Effect determinations include “no effect,” “may affect, not likely to adversely affect,” (NLAA) and “may affect, likely to adversely affect” (LAA).  No project should rise to the level of “jeopardizing the continued existence” of a species or “destruction or adverse modification” of critical habitat.

If a project falls within designated critical habitat for a species, critical habitat must be addressed.  Areas within designated critical habitat with none of the primary constituent elements would have no effect on critical habitat.  If a project will result in the destruction or adverse modification of critical habitat or if a project may affect designated critical habitat, then Section 7 consultation is necessary.  Projects with both species and designated critical habitat will need to analyze the effects to the species and its critical habitat separately.  Critical habitat discussions should include the extent of the designated critical habitat, the primary constituent elements and an analysis of their presence, and discuss any activities that have the potential to alter primary constituent elements.

[bookmark: _Toc350327951]Timelines Associated with Effect Determinations

After receipt of a final biological assessment, we will respond to a request for informal consultation within 30 calendar days when possible.  After the receipt of a final biological assessment, we will respond to a request for formal consultation within 135 days.  If any information is lacking in the biological assessment, we will notify the action agency within 30 days.  Consultation is initiated once all necessary information is obtained.

[bookmark: _Toc350327952]Species Effect Determination Flowchart

An effect determination is necessary only when it has been determined that consultation is necessary.  The following flowchart (Figure 6) applies only to areas with up-to-date surveys within the action area.  If surveys cannot be completed, all suitable habitat must be considered occupied.  We have selected percentages of ground disturbance based on the general habitat fragmentation literature but expect as this percentage is analyzed for many more projects, it will be refined in the future. Within the LAA and NLAA project zone of influence areas, some projects may qualify for exceptions if they fall under the fragmentation thresholds established in Table 4 below.

[bookmark: _Toc350327979]Table 4.  Fragmentation Analysis.*
	Combined (Existing and New) Ground Disturbance within the Effect Determination Area
	Percent of Effect Determination Area Disturbed

	
	No Effect
	NLAA ring
	LAA

	Within occupied habitat
	NA
	NA
	always

	Occupied to LAA
	0
	3 or less, none within (50 m) of occupied habitat
	3+

	LAA to NLAA
	7 or less
	8-12
	12+


* As more projects are completed, we expect to adjust these percentages.


[bookmark: _Toc350327995]Figure 6.  Species Effect Determination Flowchart.

  
 
 

Are there plants within the LAA project’s zone of influence? 
LAA determination, this determination may be adjusted based on a fragmentation analysis (Table 4).  Project-by-project discussions will apply. 
Are there plants within the NLAA project’s zone of influence?
NLAA determination, this determination may be adjusted based on a fragmentation analysis (Table 4).  Project-by-project discussions will apply.
 
No effect, consultation not required, although a critical habitat determination may still be necessary.
Yes
No
No
Yes


This proposed table would be for disturbances that are complete denudations.  Linear disturbances need to include appropriate widths.  Existing disturbances would be included in totals.  Small increases from existing disturbance levels might qualify for exceptions.  All habitats would not be regarded equally, for example suitable habitat would be more important than unsuitable habitat.

Using this table, the examples in Figures 3-5 would have the following effect determinations:
1) The project in Figure 3 would require formal consultation because the cumulative disturbance within 100 meters would be 12.6 percent (Table 9), which is larger than the prescribed three percent.  In addition, the project disturbance is within 50 meters of occupied habitat, requiring formal consultation.
2) The project in Figure 4 would not require consultation because the entire project disturbance falls outside the NLAA area.  If the project were inside the NLAA area, it would have required consultation because the cumulative development within the effect determination area would be 11.5 percent (Table 10). 
3) The project in Figure 5 would require formal consultation both because the cumulative disturbances would far surpass the levels in Table 3 above (Table 11).  Again, small increases in existing disturbance may qualify for exceptions.

Part of the reason we are hoping to standardize our analyses is so we can better refine the numbers in Table 3 to make better effect determinations in the future.  If the guidance from the flowchart in Figure 6 led to a different effect determination than the guidance in Table 3, Federal agencies or project proponents wanting to use the method from Table 3 for a different effect determination may do so.

[bookmark: _Toc350327953]Analyses

In an effort to make our Section 7(a)(2) consultation analyses more consistent we are working towards standardizing our analyses of project effects.  Quantifying effects more consistently will make it easier to justify and refine recommended effect determinations in the future.  We can do this analysis, but to expedite the process, action agencies and project proponents may wish to do these analyses in their biological assessments.  If an action agency or project proponent does not do the following analyses, we request that shapefiles (if available) and any other necessary information be provided so we can conduct this analysis.

[bookmark: _Toc350327954]Environmental Baseline

Within the plant consideration area (pca), the action area, we would like to know what percent of the habitat has already been disturbed.  This analysis can be done relatively easily by utilizing aerial imagery in ArcGIS and creating a shapefile for these disturbed areas.  Recognizing that not all disturbances are equal, disturbances can be lumped into cumulative disturbances or classified into different disturbance types such as paved roads, graded areas, re-vegetated pipelines, pastures, etc.  Only those plant consideration areas that overlap with project zone of influence (pzi)s would be included.  As an example, in Figure 5 only 3 populations are within 600 meters of the project’s 300 meter buffer area so other populations are not included.

Once a shapefile of the disturbance has been created, a percentage of the plant consideration area (pca) that is disturbed can be assessed.  We recommend filling in Table 5 to assess the degree of fragmentation in the environmental baseline area.  We provide some ArcGIS tips for conducting these analyses in Appendix C.  Three additional tables (Tables 6-8) have been completed for the examples presented in Figures 3-5.  We recognize that this analysis will be somewhat crude for two reasons: 1) we don’t think the analysis should be overly time consuming and therefore estimates will be approximations only, 2) estimating disturbance boundaries from aerial imagery can be less than precise.

Aside from this disturbance analysis, the status of the species and of the habitat should be discussed in this section.  Any exotic plant locations should be included in the environmental baseline assessment.  Any monitoring results for the plant site in question should also be included.

[bookmark: _Toc350327980]Table 5.  Example Table for Environmental Baseline Analyses within Plant Consideration Areas (pca) that Overlay with a Project Zone of Influence (pzi).
	Plant Consideration Area - Rings
	Total for Rings
	Existing Disturbance

	
	Hectares
	Percent of Total Area
	Hectares
	Percent of Ring

	Occupied Habitat
	
	
	
	

	to 100 meters*
	
	
	
	

	100 to 300 meters*
	
	
	
	

	300 to maximum PCA buffer distance
	
	
	
	

	Total
	
	
	
	


*These distances will remain the same regardless of the LAA or NLAA distances.

[bookmark: _Toc350327981]Table 6.  Environmental Baseline Analysis within the Dudley Bluffs bladderpod Consideration Area in Figure 3.
	Plant Consideration Area - Rings
	Total for Rings
	Existing Disturbance

	
	Hectares
	Percent of Total Area
	Hectares
	Percent of Ring

	Occupied Habitat
	10.3
	2.2
	0
	0

	to 100 meters
	40.8
	8.9
	2.0
	4.9

	100 to 300 meters
	116.8
	25.5
	3.1
	2.6

	300 to 600 meters
	289.9
	63.3
	3.3
	1.1

	Total
	457.8
	100.0
	8.4
	1.8




[bookmark: _Toc350327982]Table 7.  Environmental Baseline Analysis within the Parachute beardtongue Consideration Area in Figure 4.
	
	Total for Rings
	Existing Disturbance

	Plant Consideration Area - Rings
	Hectares
	Percent of Total Area
	Hectares
	Percent of Ring

	Occupied Habitat
	12.9
	1.2
	1.7
	13.2

	to 100 meters
	35.9
	3.4
	1.9
	5.3

	100 to 300 meters
	118.3
	11.1
	7.4
	6.3

	300 to 1000 meters
	901.9
	84.8
	22.3
	0.25

	Total
	1069.0
	100.0
	33.3
	3.1



[bookmark: _Toc350327983]Table 8.  Environmental Baseline Analysis within the Dudley Bluffs twinpod Consideration Areas in Figure 5.
	Plant Consideration Area - Rings
	Total for Rings
	Existing Disturbance

	
	Hectares
	Percent of Total Area
	Hectares
	Percent of Ring

	Occupied Habitat
	9.8
	2.6
	0.4
	4.1

	to 100 meters
	36.8
	9.7
	12.4
	33.7

	100 to 300 meters
	119.6
	31.4
	56.1
	46.9

	300 to 600 meters
	214.4
	56.3
	64.1
	29.9

	Total
	380.6
	100.0
	133.0
	35.0



[bookmark: _Toc350327955]Effect Determinations and Analyses

For effect determinations, we recommend doing an analysis that would fill in the fields in Table 9.  Again, we provide some ArcGIS tips for conducting these analyses in Appendix C.  We have used the examples from Figures 3-5 to complete Tables 10-12.

In Table 9, the total area is the area of all the plant consideration area rings overlapping the project disturbance.  The column “percent of effect determination area” will be how much of the effect determination area is within each of rings in the plant consideration area.

The project disturbance is the amount of actual disturbance within the effect determination area.  The table asks for the area in each of the rings in the plant consideration area.  We are asking for the assessments in each of these rings so we can see if effects are near to or further from a plant site.  These ring distances will be the same, regardless of LAA or NLAA distances.  Linear disturbances must include a width.  If a right-of-way is being permitted, the right-of-way width would be the width of the project unless there are specific measures that restrict the width within the effect determination area in the permit.

Existing disturbances is the amount of disturbance that already exists within the effect determination area and is similar to the environmental baseline analysis but for the effect determination area instead of the action area.  Again, we are asking for the area within each of the plant consideration area rings so we can see if effects are near of far from a site. 

The cumulative disturbance will be the total of the project disturbance plus the existing disturbances.  This column will not always be additive since overlap between a project disturbance and existing disturbances may occur.  Again, we are asking for the area within each of the plant consideration area rings so we can see if the effects are near of far from a site.

Effect determinations should discuss the potential effects of the project and address how the conservation measures will ameliorate these effects.



[bookmark: _Toc350327984]Table 9.  Example Table for Project Analyses within the effect determination area.
	Plant Consideration Area - Rings
	Within the Effect Determination Area

	
	Total in the Effect Determination Area
	Project Disturbance
	Existing Disturbance
	Cumulative Disturbance (Project + Existing)

	
	Hectares
	Percent of Area
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring

	Occupied Habitat
	
	
	
	
	
	
	
	

	Occupied to 100 meters*
	
	
	
	
	
	
	
	

	100 meters to 300 meters*
	
	
	
	
	
	
	
	

	300 meters to maximum set-back distance
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


[bookmark: _Toc350327956]*These distances will remain the same regardless of the LAA or NLAA distances.

[bookmark: _Toc350327985]Table 10.  Effect Determination Analysis for the Example Provided in Figure 3 for Dudley Bluffs bladderpod.
	Plant Consideration Area - Rings
	Within the Effect Determination Area

	
	Total in Effect Determination Area
	Project Disturbance
	Existing Disturbance
	Cumulative Disturbance (Project + Existing)

	
	Hectares
	Percent of Area
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring

	Occupied Habitat
	3.7
	8.2
	
	0
	
	0
	
	0

	Occupied to 100 meters
	9.5
	21.1
	0.5
	5.3
	0.7
	7.4
	1.2
	12.6

	100 meters to 300 meters
	18.6
	41.3
	0.8
	4.0
	0.9
	4.8
	1.7
	9.1

	300 meters to maximum set-back distance
	12.0
	26.7
	
	0
	0.1
	0.8
	0.1
	0.8

	Total
	45.0
	100.0
	1.3
	2.9
	1.7
	3.8
	3.0
	6.7






[bookmark: _Toc350327986]Table 11.  Effect Determination Analysis of the Example Provided in Figure 4 for Parachute beardtongue.
	Plant Consideration Area - Rings
	Within the Effect Determination Area

	
	Total in Effect Determination Area
	Project Disturbance
	Existing Disturbance
	Cumulative Disturbance (Project + Existing)

	
	Hectares
	Percent of Area
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring

	Occupied Habitat
	
	0
	0
	0
	0
	0
	0
	0

	Occupied to 100 meters
	1.3
	2.1
	0
	0
	0
	0
	0
	0

	100 meters to 300 meters
	11.3
	17.9
	0
	0
	1.3
	11.5
	1.3
	11.5

	300 meters to 1000 meters
	50.5
	80.0
	4.5
	8.9
	1.7
	3.4
	6.2
	12.3

	Total
	63.1
	100.0
	4.5
	7.1
	3.0
	4.8
	7.5
	11.9




[bookmark: _Toc350327987]Table 12.  Effect Determination Analysis of the Example Provided in Figure 5 for Dudley Bluffs twinpod.
	Plant Consideration Area - Rings
	Within the Effect Determination Area

	
	Total in Effect Determination Area
	Project Disturbance
	Existing Disturbance
	Cumulative Disturbance (Project + Existing)

	
	Hectares
	Percent of Area
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring

	Occupied Habitat
	0.5
	0.7
	0
	
	0
	
	0
	0

	Occupied to 100 meters
	5.8
	7.8
	0
	
	2.8
	48.3
	2.8
	48.3

	100 meters to 300 meters
	24.7
	33.2
	0.8
	3.2
	17.1
	69.2
	17.5
	70.9

	300 meters to 600 meters
	43.3
	58.3
	0.5
	1.1
	16.1
	37.2
	16.6
	38.3

	Total
	74.3
	100.0
	1.3
	1.7
	36.1
	48.6
	36.9
	49.7



[bookmark: _Toc350327957]Conservation Measures and Recommendations

Here we include a list of things to be considering when developing conservation measures.  As an example, Best Management Practices compiled by the Colorado Rare Plant Conservation Initiative for oil and gas development, are available here: http://www.cnhp.colostate.edu/download/documents/2009/Plant_BMPs_FINAL_May_6_2009.pdf and may be useful to consider when developing conservation measures.  It may also be useful to deconstruct activities and then design corresponding conservation measures to each activity.  For example, road construction activities can include excavation, grading, paving, borrow pits, etc. and conservation measures should address each of these activities.  In addition, conservation measures are more important near a plant site than further away.  Conservation measures could be designed for near, mid, and far away areas.  The faraway measures would only need to address maintaining habitat quality, reducing the spread of nonnative species, and actions to protect pollinators.  Whereas the near areas might need fencing, signs, monitoring, dust abatement, etc.  Near, mid, and far distances could correspond to the 100, 300, and plant set-back distances.

Conservation Measures – actions to benefit or promote the recovery of listed species that are included by the Federal agency as an integral part of the proposed action.  These actions will be taken by the Federal agency or applicant, to serve to minimize or compensate for, project effects on the species under review.  These may include actions taken prior to the initiation of consultation, or actions which the Federal agency or applicant have committed to complete in the BA or similar document.
Conservation Recommendations – the Services’ non-binding suggestions resulting from formal or informal consultation that:  (1) identify discretionary measures a Federal agency can take to minimize or avoid the adverse effects of a proposed action on listed or proposed species, or designated or proposed critical habitat; (2) identify studies, monitoring, or research to develop new information on listed or proposed species, or designated or proposed critical habitat; and (3) include suggestions on how an action agency can assist species conservation as part of their action and in furtherance of their authorities under Section 7(a)(1) of the Act.


[bookmark: _Toc350327958]Avoidance Measures

Any avoidance measures should be included.  For example, if a powerline was moved to avoid a plant population, this should be included as a conservation measure.  If fencing is needed to avoid impacts, this should be included as a conservation measure.  Fencing is recommended if plants are in close proximity to a project to avoid any inadvertent damage to plants.  Project width within right-of-ways near plant sites should be restricted and included in permits.  Signs should be considered and included in conservation measures to limit access to plant sites.  If possible, disturbances should be kept to existing disturbances wherever possible and included as conservation measures.  Confining construction activities to seasons may also serve as avoidance measures.  For example, if construction occurs in winter when species are dormant, this can avoid impacts to plants.

In general, worker education should be a component of avoidance measures so that workers are able to recognize and avoid the species they are working near.  Worker education into the future, if future maintenance is needed, needs to also be addressed.

[bookmark: _Toc350327959]On-Site Third Party Observers, Biological Monitors

For projects where plants will be impacted or where plants are within 50 meters of a project area, a third party biological monitor is recommended.  Requirements of this person and when they will be present should be spelled out in the conservation measures.

[bookmark: _Toc350327960]What to do in the Event of Inadvertent Loss of Plants

If plants are inadvertently impacted, the conservation measures need to spell out what to do.  For example, construction should be halted immediately, and re-initiation of consultation will likely be necessary.

[bookmark: _Toc350327961]Containment Measures

Any pollutants or changes to the physical and chemical environment such as dust, chemical spills, erosion, and sedimentation should be addressed in the conservation measures.  The conservation measures need to address how these changes will be controlled.  For dust suppression, only water should be used near listed plant species.  Effects to pollinators may need to be considered.  If necessary, conservation measures should address procedures including containment procedures in the event of accidental spills

[bookmark: _Toc350327962]Restoration Efforts and Monitoring

As we discussed under “Project zone of influence (pzi)s Distances” above, habitat degradation and the continued spread of exotic plant species is a great concern.  Most restoration projects are not implemented for long-enough time periods to monitor plant community successional processes.  Near plant sites restoration should occur only with non-invasive native species, monitoring of these restoration efforts is needed over a minimum of 10 years, and goals need to be set to track the success of the monitoring.  A restoration plan, identifying what species, success criteria, and timing should be developed and incorporated into the conservation measures.  There are several papers that discuss techniques for monitoring restoration success (Michener 1997; Block et al. 2001; Ruiz-Jaen and Aide 2005a; Ruiz-Jaen and Aide 2005b; Zedler 2007).

[bookmark: _Toc350327963]Monitoring Needs

We recommend that plant populations that are within 20 meters of a project disturbance should be monitored annually for the life of a project or at least 10 years to track the status of the population.  Conservation measures should address this monitoring.  Monitoring needs to be statistically valid and a monitoring plan should be developed.  Guidance for monitoring is provided in Elzinga et al. (1998) and others listed in Appendix A.

[bookmark: _Toc350327964]Exotic Plant Control Measures

We recommend that every project near a listed plant population have conservation measures to address exotic plant control measures and addresses how exotic species will be controlled in these sensitive areas.  Broad cast spraying of nonnative plants near listed plant populations is not recommended.  When exotic control measures are needed, any special conditions for listed plant populations need to be carefully explained and translated carefully for all future applicators.  Herbicide and pesticide applications used near listed plant populations should be carefully regulated.

[bookmark: _Toc350327965]Transplanting versus Mitigation Efforts

Because the majority of efforts to establish new populations of rare plants fail, show only short term success, or are inadequately monitored (Fiedler 1991; Godefroid et al. 2011).  We believe that mitigating for effects to rare plants by acquiring land or establishing conservation easements on private lands (providing permanent protection) is preferable to transplanting efforts.

If transplanting efforts are undertaken they need to:  1) consider the genetic effects of moving the species around on the landscape (genetic research may be needed), 2) research and identify the best germination and transplanting techniques, 3) ensure enough individuals are established to ensure long-term success, and 4) include long-term monitoring (at least 20 years).  These efforts are minimally needed to develop new populations.

Because plants are largely not protected on private lands, permanent protection of populations on private lands translates as an overall benefit for a species.  Therefore, alternatively and preferably, we are recommending mitigation for adverse project effects through the acquisition of land or permanent conservation easements on private or State lands managed for profit.  We provide some general draft guidelines below:
· If habitat is comparable, we are recommending a mitigation ration of 3:1, based on aerial extent.  Aerial extent would be based on the footprint occupied by the rare plant and adjacent areas where seeds may have been dispersed (likely 10-20 meters from the occupied habitat).  So, for every 1 acre of occupied habitat disturbed, 3 acres of habitat would be protected elsewhere.  
· The number of individuals impacted should also be mitigated at a 3:1 ratio where for every 1 individual disturbed, 3 individuals would be permanently protected.
· If the habitat to be permanently protected is not of comparable habitat quality/plant numbers, higher mitigation rates would be requested.
· Protected properties should be at least 5 acres in size, should be contiguous, and should be non-linear to provide better protection of the habitat and pollinators.
· Easements and acquired properties should have a management plan and manger for protecting the species.

We are basing these mitigation rates on mitigation rates for other threatened and endangered species including, but not limited to, the desert tortoise compensation plan (Desert Tortoise Compensation Team 1991), the San Joaquin kit fox mitigation procedures (San Luis Obispo County Department of Planning and Building 2008), and a habitat conservation plan for the Mount Hermon June Beetle and the Ben Lomond Spineflower (Service 2011).

[bookmark: _Toc350327966]Powerline Minimization Measures

See other measures above.  Whenever possible, powerlines and access routes should avoid plants and their habitat.  Where possible, permitted right-of-way widths should be restricted in the vicinity of plant populations.  Alternatively, permit conditions should include protective language developed through the conservation measures.

[bookmark: _Toc350327967]Oil and Gas Minimization Measures

See other measures above.  Directional drilling should be used to minimize the number of well pads and roads needed in an area.  Project planning such as plans of developments for areas are advised such that roads and pads are carefully planned and effects minimized.  See also the Best Management Practices developed by the Colorado Rare Plant Conservation Initiative.
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[bookmark: _Toc350327969]Appendix A.  U.S. Fish and Wildlife Service (Service) Guidelines for Conducting and Reporting Botanical Inventories and Monitoring of Federally Listed, Proposed and Candidate Plants


INTRODUCTION AND PURPOSE

These guidelines were developed by the Service to clarify minimum standards for botanical surveys for sensitive (federally listed, proposed and candidate) plant species (collectively referred to throughout this document as “target species”).  The guidelines are intended to strengthen the quality of information used by the Service in assessing the status, trends, and vulnerability of target species to a wide array of factors and known threats.  We also intend that these guidelines will be helpful to those who conduct and fund surveys by providing up-front guidance regarding our expectations for survey protocols and data reporting.

I. PERSONNEL QUALIFICATIONS

If the work is performed under contract, resumes should be included for every surveyor who will be working on a botanical survey or monitoring project. Resumes should include educational background (colleges and universities attended, and any diplomas and degrees received), botanical survey work history, and any related work experience.  The following minimum qualifications are recommended:

A. Field Crew Leaders

Field crew leaders must meet the same qualifications as a botanist working for the Federal government (Botanist series 0430), namely:

· Degree: botany; or basic plant science that included at least 24 semester hours in botany.  Two field seasons of surveying experience for special status species in the geographic area are highly recommended.
OR
· Combination of education and experience -- courses equivalent to a major in botany or basic plant science that included at least 24 semester hours in botany, as shown in A above, plus appropriate experience or additional education.  Two field seasons of surveying experience for special status species in the geographic area are highly recommended.

Field crew leaders must be present with their crew during surveys and must have the ability to identify vascular plant species using whatever means necessary (e.g., dissecting microscopes, technical keys, and monographs, etc.). A crew leader should supervise no more than 5 technicians/field assistants.  Crew leaders should possess a wide array of skills necessary to plan, oversee and conduct vascular plant surveys, particularly: training and experience with vascular plant survey methods; familiarity with the local flora and geological formations; and the knowledge and ability to locate and identify target plant species.  

Section III (GPS Data) establishes minimum standards for documenting and reporting survey efforts using GPS/GIS technology.  Field crew leaders must either possess the skills to document the work of their entire crew in accordance with these standards, or ensure that at least one member of their crew is capable of doing this on behalf of the entire field crew. 

B. Technicians/Field Assistants 

Field assistants must possess at least one year of biological coursework at the college level, to include: 
 
· At least 6 semester hours in any combination of scientific or technical courses (biology, entomology, geology, or botany); and

· At least 1 course in plant taxonomy

Field assistants must have the ability to recognize special status target plant species and use technical botanical keys appropriate to the area.  While it is not necessary for every field assistant to possess GPS skills, every assistant should be capable of supporting the field crew’s efforts to document surveys using field notes, paper maps, GPS, or other means necessary (see Section III for more information on how location data should be documented and reported). 

II. SURVEY GUIDELINES

In this section, we first describe general survey guidelines applicable to most botanical surveys. These are followed by recommendations specific to three types of survey efforts frequently conducted for special status plant species: clearance surveys, status surveys, and monitoring efforts. 

[bookmark: _Toc350327970]Clearance Surveys – The objective of clearance surveys is to cover the project’s zone of influence to determine presence of target species, and their distribution and abundance prior to ground-disturbing activities.  These surveys are particularly used to document compliance with the provisions of Section 7(a)(2) of the Endangered Species Act.  Therefore, clearance surveys represent the primary means of assessing a proposed action’s direct, indirect and cumulative effects to target species.  These survey distances should be associated with those presented in Table 1 (included again below).
Status Surveys – Surveys that are done for a particular geographic area to assess the status of the species.  These surveys tend to be looking for presence/absence and qualitatively assess landscape characteristics.
Monitoring Surveys - Typically involves structured, repeated assessments of a target species in a manner that investigates the species response to one or more environmental or human-caused factors.  Monitoring programs can take many different approaches depending upon the target species, the number of monitoring locations, site conditions, and the objectives of the effort.  The nature of the questions being addressed and the level of certainty expected from the data will largely dictate the methods used.
Occupied Habitat – An area on the ground physically occupied by the plant, but that also includes immediately adjacent areas where seeds are likely in the ground.  In the case of annual species or species in areas that are difficult to survey (e.g. cliffs), where surveys may not include the full distribution of the species, suitable habitat may be the equivalent of occupied habitat.  We include an additional 10 meters will account for most seed dispersal.
Potential Habitat – Habitat that has been modeled or assessed through mapping (GIS/desk) exercises.
Suitable Habitat – Habitat that has been visited and assessed in the field as suitable for the species in question.  Maintaining a suitable habitat database is advised.



The recommendations in this section specifically address information that should be gathered while in the field.  Sections III and IV addresses how this information should be summarized for purposes of reporting. 

A. General guidelines

1. Botanical surveys must be conducted in a manner that will maximize the likelihood of finding target species.  For example, one of the most common reasons that we consider surveys inadequate is because they were conducted during portions of the year when target species were not visible.  Refer to Table A-1 for appropriate species-specific survey dates based upon flowering and/or fruiting periods.  Most species should be surveyed for when flowering, to maximize survey success.  However, for species such as cacti that can be located at other times of the year, surveys may be conducted at other times of the year but with increased survey intensity (again see Table A-1).  No surveys should be done with snow on the ground.
2. Multiple site visits may be necessary during a single field season to ensure that surveys are conducted during the appropriate life stage (usually flowering or fruiting) of all target species in the area.  
3. Reference populations (i.e., other known occurrences of the target species) must be visited to confirm that target species are flowering, fruiting, or otherwise identifiable prior to initiating surveys.  Reference populations should be documented with digital photos of the target species and habitat.  For assistance in locating a reference population, contact the land management agency, the Colorado Natural Heritage Program, or the Service species lead.
4. Document the overall biological setting, plant communities, topography, and soils, and any other environmental conditions (e.g., local precipitation patterns) that could influence the emergence of (and therefore the ability to detect) target species.  To the maximum extent practical, include a comprehensive list of other vascular plant species associated with the areas where focused surveys were conducted for target species.
5. Document the level of survey effort, including the number of persons involved and the amount of time spent conducting surveys for target species. 
6. At the outset, define whether the target species will be counted by clumps, rosettes, vegetative stems, flowering stems, and/or some other unit.  Clearly indicate the unit used for all counts in all field notes and data collection forms. 
7. Obtain separate counts of alive/dead, vegetative/reproductive, and adult/juvenile plants.  Identify the life stage of all individuals of the target species that are located on the surveys.  If actual seedlings (evidenced by cotyledons) are observed, make specific note of this important piece of evidence that recruitment is occurring.
8. Document the presence of target species using GPS.  Refer to Section III (GPS Data). 
9. Document the presence of target species with at least one high quality photograph of the plant and one of occupied habitat. If a large area is covered during the survey, take photographs at a representative number of locations, and make note of the unique identifier(s) of photos taken at specific GPS coordinates.  
10. Photographs used in place of actual voucher specimens should be of sufficient scale and resolution to show the identifying characteristics of the given target species.  Physical collection of plants (actual voucher specimens) may be necessary in cases of taxonomic ambiguities, habitat or range extensions.  However, the collection of federally listed species on Federal lands requires a permit from the Service and may require a permit from the Federal land management agency.  Ensure that you have all necessary permits before collecting voucher specimens.
11. If species that could be confused with the target species are observed within the areas surveyed, identify them (by scientific name), and describe how these species were distinguished from the target species.
12. Specifically note the presence of existing or potential threats to the target species or its habitat (e.g., invasive exotic species, grazing, unmanaged or excessive recreational use).  Assess the relative severity of these threats across all sites surveyed.  If multiple threats are present at a given location, assess the relative importance of each threat at that site.
13. Use the most recent version of the Colorado Natural Heritage Program field form.  This form, if filled out in its entirety, should assist with data collection needs as identified above.  This form is included on page A-27.  Updates to this form may occur regularly, so please visit the Colorado Natural Heritage Program website (http://www.cnhp.colostate.edu/exchange/submit.asp#fieldform) to ensure you are using the most recent form.
14. Identify areas of suitable habitat.  For these areas, describe why you classified these areas as suitable such as soils, associated species, topography, etc).  The Colorado Natural Heritage Program field form could be used skipping information specific to a species..  These sites should also be GPSed.
15. For DeBeque phacelia, please refer to page A-26 for a suitable habitat form that should be completed.  Thanks to Westwater Engineering for developing this form.

B. Clearance surveys

The objective of clearance surveys is to cover 100% of a given project area to determine presence of target species, and their distribution and abundance prior to ground-disturbing activities.  These surveys are particularly used to document compliance with the provisions of Section 7 of the Endangered Species Act.  Therefore, clearance surveys represent the primary means of assessing a proposed action’s direct, indirect and cumulative effects to target species. 

Project zone of influence refers to the specific area in which impacts may occur to target species in association with a proposed activity.  Linear features must include a width.  Please see the guidance above for a more thorough discussion.

1. Clearance surveys must include an assessment of all potential and suitable habitat within the project area and surrounding areas.  The standard area for clearance surveys is within the project’s zone of influence; however the area may vary depending on the scope of the project and target species (see Table 1 below).  For additional guidance and to define an appropriate buffer, contact the Service species or area lead prior to conducting surveys 
2. Clearance surveys are typically conducted by walking belt transects (of a fixed width) throughout all areas of potential habitat.  Refer to Table A-1 for species-specific transect widths to be used in clearance surveys.  Use of other survey techniques may be appropriate in limited instances, however these exceptions must be discussed ahead of time with our office and the lead action agency.  Most species should be surveyed for when flowering, to maximize survey success.  However, for species such as cacti that can be located at other times of the year, surveys may be conducted at other times of the year but with increased survey intensity (again see Table A-1).
3. Unless otherwise specified by our office, clearance surveys are valid for a period of one year. 
4. If the target species is not found, clearly indicate whether or not the surveyed habitat appeared suitable for the target species, and provide photographic documentation: 
a. If habitat appeared suitable but the target species was not observed, indicate whether or not the species may have gone undetected, and why.  Asses the likelihood that the target species was present but undetected.
b. If surveyed habitat is deemed unsuitable for the target species, provide an explanation of the criteria used for making this determination. 
c. All potential and suitable habitat should be mapped (see 14 under general guidelines above).
5. Recognize that adverse conditions may prevent field crews from determining presence or identifying some target species in areas of potential habitat.  Disease, drought, predation, or herbivory may preclude the presence or identification of target species in any year. We may require botanical inventory(-ies) in subsequent year(s) if adverse conditions likely reduced the ability to observe the target species in areas of potential habitat(s). Discuss such conditions with our office’s species lead and the lead action agency.  If fewer than 30% of the individuals emerge in a given year, we recommend that section 7 consultations be done for suitable habitat as opposed to where the plants are located in a given year.  
6. If the target species is present and is associated with wetlands, make note of the direction and integrity of flow of surface hydrology.  If the target species is (are) affected by off-site hydrological influences, make note of these factors.

[bookmark: _Toc350327988]Table 1.  Survey distances for various disturbances.
	Type of Disturbance
	Within or outside population core area?
	Survey^ Distance
(in meters)

	
	
	

	High Emission Projects (e.g. open pit mines or smelters)
	Within 
	500

	
	Outside 
	150

	Complete Denudation – oil and gas pads; rights-of-ways for roads, power lines, and pipelines; mining operations; etc.
	Within 
	300

	
	Outside 
	100

	Existing Projects – power lines, waterlines, roads, etc.
	Within
	

	
	Outside
	

	Siesmic Projects (if conducted by foot) – surveys need to occur along lines where people will walk
	Within
	50

	
	Outside
	30

	Siesmic Projects (if conducted by vehicle) – surveys need to occur for all routes that will be driven
	Within
	100

	
	Outside
	70

	Livestock Grazing, if grazing or other improvements occur in allotements with plants then LAA
	Within 
	20

	
	Outside 
	10

	OHV Trails (not roads)
	Within 
	75

	
	Outside 
	40

	Mountain Bike, Horse, and Hiking Trails
	Within 
	20

	
	Outside 
	10

	Others on a case-by-case basis
	
	


^ Surveys needed in suitable or potential habitat only.  For Colorado hookless cactus all distances should be halved.  We are halving the Colorado hookless cacti distances because the species is relatively widespread when compared with other listed plants in Colorado and because the species is a habitat generalist.  For Colorado hookless cactus, because suitable or potential habitat is difficult to delineate, surveys will be required for the entire survey distance.


C. Status surveys

Status surveys document the distribution and abundance of one or more target species over a specific geographic area at a specific point in time.  Status surveys typically consist of visits to previously known locations and areas not previously known to be occupied.  These surveys usually encompass a substantial portion of the total known range of the species, and frequently the entire range. Relative to clearance surveys and most monitoring efforts, status surveys tend to involve less intensive survey effort at any given site, in exchange for surveying across a wider geographic area (i.e., larger number of potential sites).  Status surveys are similar to monitoring efforts (see the section on monitoring, below) in that they can involve repeated observations at the same location(s) over time, but are typically less quantitative.  Although every effort should be made to conduct status surveys in a manner that enables some degree of assessment as to whether conditions have changed relative to previous surveys, these types of surveys primarily characterize only coarse spatial patterns; as opposed to the fine-scale, quantitative trends in populations that monitoring efforts seek to detect.  

1. Status surveys must include visits to all known populations/sites within the geographic scope of the survey effort; usually this means visits to all known (current and historical) populations of the species. 
2. To the maximum extent possible, these surveys should also include visits to areas with the potential to contain the target species (potential habitat).  Criteria used to identify potential habitat (prior to field surveys) should be explicitly stated.  
3. While in the field, all areas identified as potential habitat should be assessed for the presence of the target species (e.g., occupied habitat).  Areas found not to contain the target species should be assessed for the presence of conditions suitable for the target species (e.g., suitable habitat that is apparently unoccupied). 
4. While in the field, make note of existing and former patterns of land use within the surrounding landscape. 

In addition to documenting the presence of target species, characterize the density and abundance of the target species in absolute numbers (e.g., via direct and precise counts) or in relative terms (e.g., by estimates using standardized categorical ranges).  Structure field observations to provide meaningful comparisons of abundance and density among all locations visited during the course of the survey. 

D. Monitoring

In contrast to clearance or status surveys, “monitoring” typically involves structured, repeated assessments of a target species in a manner that investigates the species response to one or more environmental or human-caused factors.  Monitoring programs can take many different approaches depending upon the target species, the number of monitoring locations, site conditions, and the objectives of the effort.  The nature of the questions being addressed and the level of certainty expected from the data will largely dictate the methods used.  Refer to page A-27 for some resources that may assist in the design of monitoring objectives and sampling regimes; a review of the principles and contents of these sources is beyond the scope of these guidelines.  

There are fundamental components of any successful monitoring program.  At a minimum, monitoring efforts must consist of the following: 

1. Monitoring plans must be developed prior to initiating the effort.  Section IV contains specific recommendations for the basic components of a monitoring plan.  The study should be designed to adequately address stated monitoring goals.  Power tests can help confirm statistical validity.
2. Monitoring reports must be produced for each discrete period of data collection (typically annually), in accordance with the frequency specified in the monitoring plan.  Section IV provides general reporting guidelines, as well as reporting recommendations specific to monitoring efforts.
3. Electronic files (spreadsheet format) must be developed to track and evaluate the raw data. 
4. Adaptive management mechanisms must be in place for key parties (agencies and their contractors) to review and comment on the monitoring program, and to revise the program as necessary.  In most instances, this should consist of regular face-to-face meetings among appropriate personnel, with site visits as needed.

III. GPS DATA: DATA COLLECTION AND REPORTING

Electronic data must be provided in a manner that allows data to be directly imported into a GIS without the additional time and error associated with transcription.  At a minimum, location data must be reported as follows: 

1. A statement indicating the make, model, precision capabilities (e.g., recreational, mapping, or survey grade) and the datum and coordinate system of the GPS used to collect the data. 
2. The electronic file containing location coordinates must be provided in one of the following electronic file formats:
i. PREFERED - any one of the many commonly used file formats for vector data (e.g., shapefile, coverage, feature class, geodatabase)
ii. a spreadsheet
iii. a delimited text file. 
3. Each unique location (whether a point, line or polygon) must be accompanied by the following information in separate fields: 
i. unique location identifier (e.g., waypoint number, ID field, etc.)
ii. target species present 
iii. date of observation
iv. waypoint accuracy, in meters
v. unique photo identifier (e.g., filename of any photographs associated with that specific location)
vi. the number of plants at that location (if data is collected separately by seedling/juvenile/vegetative/flowering/fruiting, these data should be presented in separate fields with field names clearly identifying the nature of the data in that field)
vii. comments on threats to the target species (as appropriate, if specific to a given location)
viii. comments on the vigor of the target species (as appropriate, if specific to a given location)
ix. additional fields, as necessary
x. a data dictionary for use in GPS units that can take data dictionaries has been developed and is available for use.  Please contact the Service for a copy of this data dictionary.
4.  GPS equipment should be highly accurate with at least 5 meter accuracy.

GPS data should be differentially corrected while in the field (using real-time methods) or postprocessed later in the office before being submitted to our office. Refer to the following URLs for background information for, and methods of, differential correction: 

http://www.esri.com/news/arcuser/0103/differential1of2.html

http://www.spatial-ed.com/gps/gps-basics/135-differential-correction-methods.html

If the GPS data contains a combination of positive and negative survey data (with respect to the presence of target species), it should be possible to quickly identify negative survey data by querying or sorting on a single field – this should not require manual review and sorting of records based upon narrative data found in one or more comment fields (or the accompanying report).

IV. REPORTING

A. General Guidelines
Regardless of the type of survey (or monitoring) effort being conducted, botanical field reports must include: 
1. A description of the biological setting, including plant community, topography, soils, potential habitat of target species, and an evaluation of environmental conditions, such as timing or quantity of rainfall, which may influence the performance and expression of target species.
2. An overview map showing the location(s) surveyed, with sufficient scale and resolution for someone unfamiliar with these areas to locate them.  If a clearance survey, and if possible, project disturbances should be included with the maps.
3. Survey methodologies and dates.
4. A description of the level of survey effort, specifically including the number of people conducting surveys and amount of time spent surveying each project area.
5. If the survey encompasses current or historical locations for the target species that were previously mapped, provide a map depicting the specific locations where the species was mapped for each location.  In the map and accompanying report, clearly indicate whether the survey results include new locations, or updated information for previously mapped locations. 
6. A summary of abundance (count) data for the target species, with separate tallies for alive/dead, vegetative/reproductive, adult/juvenile. The unit of measurement (clumps, rosettes, stems, or other) should be clearly specified. 
7. Assessments of the vigor of the target species (e.g., disease, predation, and/or mortality), regardless of whether the causes are known.  If certain factors are suspected as contributing to these patterns, identify them and assess the likelihood that they are actually contributing to reduced vigor in the target species. 
8. Assessments of threats to the target species (e.g., invasive exotic species, unmanaged and excessive recreational use, over-grazing, etc.).  To the extent possible, distinguish between threats that are clearly affecting the status (vegetative vigor and/or reproduction) of the target species, and those that are present but do not yet appear to be affecting the target species. 
9. Copies of field data sheets.  Separate Colorado Natural Heritage Program forms should be used for each site that is unique enough to warrant a different form.
10. Maps of potential and suitable habitat, with a discussion of how these areas were identifies.
11. Electronic copies of all photographs.  Photographs captured using film (as opposed to digital) cameras should be scanned at high resolution, and saved in a universally recognized file format for images (e.g., JPEG, TIFF, etc.). 

Copies of the full report (including appendices) should be sent to: 
· Natural Heritage Program (with copies of NHP field survey forms)
· Applicable/affected land owners and/or management agencies 
· Appropriate Service Field Office 

B. Clearance Surveys
In addition to the general guidelines above, reports for clearance surveys should also include: 
1. Map(s) depicting the specific properties surveyed, with the following information clearly indicated:
i. Scale bar and map orientation (e.g., North arrow)
ii. Project/parcel boundaries
iii. Map quadrangle name
iv. Specific areas where target species was found to be present, with clear relationships to areas to be affected by project activities.
2. Descriptions of the spatial extent (in acres or river/stream miles, as appropriate) of habitats occupied by the target species;
3. Descriptions and maps of the spatial extent of suitable and potential habitat.  This is especially important if section 7(a)(2) consultation will be done for these habitats.
4. Comprehensive list of vascular plant species occurring on the project site, by habitat (plant community) type;
5. Assessments of the overall biological significance or ecological quality of the project site, in a local and regional context; 
6. Assessments of the significance of the project site to the target species, in a local and regional (range-wide) context; and
7. Descriptions of the direction and integrity of flow of surface hydrology, particularly if the target species are associated with wetlands. If target species is (are) affected by adjacent off-site hydrological influences, describe these factors.

C. Status Surveys
In addition to the general guidelines above, status survey reports should also include: 
1. Assessments of the ecological condition and integrity of the landscape(s) in which surveyed locations occur, with specific emphasis on patterns of disturbance or fragmentation, or other threats to the ecosystem (e.g., invasive exotic species, unmanaged and excessive recreational use, over-grazing, etc.). 
2. Assessments of land use(s) within the larger landscape as well as the specific areas of occupied and potentially suitable habitat.
3. Assessments of the relative density of target species among all areas surveyed.
4. Descriptions and maps of the spatial extent of suitable and potential habitat.
5. Separate calculations of the acres of occupied habitat of the target species at each discrete survey location and cumulatively over all areas surveyed.  The appropriate geographic scales at which to summarize this information will require professional judgment as well as coordination with our office and the entity funding the survey. 
6. Assessments of how each of the above factors has changed relative to any prior status surveys conducted for the target species (this is the historical reference point against which all assessments of current conditions should be gauged).  However, these discussions should appropriately state any known limitations in comparisons to prior surveys (e.g., different survey methods, different personnel, climate conditions such as drought).  Refer to the discussion under Section II.C regarding these and other cautions, and do not overstate the ability to detect changes in abundance or density of the target species (or other factors). 

Draft copies of status reports should be circulated to our office’s species lead for preliminary review and comment.  Failure to satisfactorily address our comments in final versions may result in these reports not being accepted by our office.  

D. Monitoring Reports
Because monitoring activities usually involve repeated assessments of a target species over a period of time that usually spans several years, clear and consistent reporting of monitoring activities is particularly challenging.  Although monitoring programs will vary significantly depending upon a variety of factors (as discussed above), nearly every monitoring effort must be accompanied by the following documents: 

1. Monitoring plan describing:
i. objective(s) of the effort; 
ii. methods of data collection, a rationale for the methods chosen and a brief discussion of any alternative methods considered but rejected; 
iii. questions to be addressed during data analysis; 
iv. anticipated frequency of data collection and reporting; 
v. format for monitoring reports; and
vi. entity(-ies) responsible for conducting monitoring, analyzing and reporting on the monitoring data, and distributing the monitoring reports. 
 
2. Monitoring reports that include:
i. A format modeled after peer-reviewed scientific papers, with an Introduction, Materials/Methods, Results, and Discussion sections;
ii. References to applicable monitoring plans, and explain any deviations from those plans; 
iii. References to prior years of monitoring reports, as applicable;
iv. An assessment of if samples sizes are adequate;
v. Map(s) of monitoring locations at a sufficient spatial scale that someone unfamiliar with these areas could locate them;
vi. Summaries of data for the most recent period of data collection (in tabular, graphical and narrative format, as appropriate); 
vii. Analysis of apparent trends over the entire period of time for which data are available;
viii. Assessments of apparent threats to the target species, and the relative severity of these threats;
ix. Specific, focused assessments of
1) management recommendations, and
2) whether revisions are needed to the monitoring plan; 
x. Copies of field data collection forms (examples provided in Appendix C).




Draft copies of monitoring plans and reports should be submitted to our office’s species lead for preliminary review and comment. Failure to satisfactorily address our comments in final version(s) of these documents may result in these reports not being accepted by our office. 
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TABLE A-1: SPECIES SPECIFIC SURVEY PERIOD AND TRANSECT WIDTH
	SCIENTIFIC NAME
	COMMON NAME
	SURVEY PERIOD, GENERALLY WHEN A PLANT IS FLOWERING
(Dates will vary depending on season, reference sites should be checked)
	CLEARANCE SURVEY TRANSECT WIDTH WITHIN POPULATION CORE AREASa,
(transects should be closer together in more densely vegetated areas)
	SUITABLE HABITAT DESCRIPTION

	Astragalus humillimus
	Mancos milkvetch
	April - May
	3-7 meters
	Section 7 Range – in Colorado, based on modeling done by CNHP in Montezuma County
Soils – large sheets of exfoliating whitish-tan colored sandstone
Geology – rimrock outcrops of the Point Lookout and Cliffhouse members of the Mesa Verde sandstone
Aspect – various
Slope – flat or gently sloping
Elevation – Average 1,854 m (6,083 ft)
Habitat – Sandstone ledges and mesa tops in cracks or shallow bowl-like depressions (tinajas) that accumulate sandy soils and rainfall
Plant Community – pinyon-juniper woodland and desert scrub communities, vegetation total cover less than 5%
Common Associates – Achnatherum hymenoides, Guterrezia sarothrae, Yucca angustisima, Artemisia tridentata, Fraxinums anomola, Ipomopsis roseata, Cercocarpus intricatus, and Brickellia microphyla var. scabra

	Astragalus microcymbus^
	skiff milkvetch
	June-July
	3-7 meters
	Section 7 Range – suitable geology and elevations in Gunnison County
Soils – well drained varying from sandy to rocky, thin cobble-clay loam, Lucky-Cheadle, alluvial, Kezar-Cathedral gravelly sandy loams
Geology – felsic and hornblendic gneiss, granitic 1,700 mya, biotic gneiss
Aspect – often south facing and hot
Slope – 9 to 38 degrees
Elevation – 2,200 to 2,700 m (7,200 to 8,900 ft)
Habitat – more sparsely vegetated and drier than surrounding areas
Plant Community – open park-like landscapes dominated by several sagebrush species, cacti, sparse grasses, and other scattered shrubs
Common Associates – Yucca harrimaniae, Opuntia polyacantha, Achnatherum hymenoides, Hesperostipa comata, Cryptantha cinerea, Penstemon teucrioides, Ribes cereum, and Symphoricarpos oreophilus

	Astragalus osterhoutii
	Kremmling or Osterhout milkvetch
	June-July
	3-7 meters
	Section 7 Range – suitable geology and elevations in Grand and Summit Counties near occupied habitat.
Soils – exposed mounds of whitish, alkaline soils 
Geology – siltstone sediments of the Upper Cretaceous Neobrara and Pierre Shales, and of late Tertiary (Miocene Troublesome Formation)
Aspect – various
Slope – flat to steep
Elevation – 2,250 to 2,350 m (7,450 to 7,700 ft)
Common Associates – Artemisia tridentata, Tetradymia canescens, Krascheninnikovia lanata, Lupinus spp., Eriogonum spp., Penstemon penlandii, Astraguls busulcatus, Penstemon cyathophorus, Penstemon strictus, and Astragauls pattersonii

	Astragalus schmolliae^
	Schmoll milkvetch
	May-June
	3 meters
	Section 7 Range – suitable geology and elevations in Montezuma and La Plata Counties
Soils – deep, reddish loess
Aspect – various
Slope – flat
Elevation – 1,981 to 2,286 m (6,500 to 7,500 ft)
Habitat –mature pinyon-juniper woodland on mesa tops in the Mesa Verde area

	Astragalus tortipes^
	Sleeping Ute milkvetch
	April - May
	3 meters
	Section 7 Range – based on modeling done by the Colorado Natural Heritage Program
Soils – ancient river gravels
Geology – Smoke Hills horizon of the Mancos Shale Formation
Aspect – northern
Slope - various
Elevation – 1,585 to 1,768 m (5,200 to 5,800 ft)
Habitat – scattered sites on the lower slopes of ridges and knolls in a mixed desert scrub community
Common Associates – Eriogonum clavellatum and Astragalus cronquistii

	Eriogonum pelinophilum
	clay-loving wild buckwheat
	June-Aug, although exceptions are possible
	3-7 meters
	Section 7 Range – based on geology and elevation and limited by general soils in Delta and Montrose counties
Soils – whitish, alkaline, clay soils; fine textured; typic torriorthents, ellaybee-persayo, killpack silty clay loam, chipets silty clay, Montrose-Delta complex
Geology – Mancos formation
Aspect – various, can be northeast aspects where snow banks remain longer
Slope – flat to fairly steep
Elevation – 1,400 to 2,100 m (4,600 to 6,900 ft)
Habitat – rolling clay hills (adobes) and flats, often found in draws or areas where snow gathers
Plant Community – sparse vegetation, mat saltbrush dominated near Delta, and dominated black sagebrush with mat saltbrush near Montrose
Common Associates –Artemisia nova, Atriplex corrugata, Atriplex gardneri, Penstemon retrorsus, , and Picrothamnus desertorum, and Xylorhiza venusta

	Eutrema penlandii
	Mosquito Range mustard or Penland alpine fen mustard
	June-July
	1 meter
	Section 7 Range – contiguous geology in the Mosquito and Ten Mile Ranges of Lake, Park, and Summit Counties
Soils – variable from carbonate to non-carbonate but consistently wet when the plant is growing (may dry later)
Geology – Minturn formation, Laramide Intrusive, Leadville, Granitic 1400 mya, Maroon, Biotitc Geniss, Granitic 1700 mya
Aspect – mostly east and south
Slope – low angle
Elevation –3,500 to 4,100 m (above 11,500  to 13,400 ft)
Habitat – moist areas such as fens or wet areas below snow banks above timberline, always fed by snow melt, often in glaciated basins
Plant Community – Deschampsia/Geum or Deschampsia/Caltha association
Common Associates – Caltha leptosepala, Carex aquatilis, Carex scopulorum, Cerastium beeringianum, Claytonia megarhiza, Deschampsia cespitosa, Geum rossii, Pedicularis groenlandica, Poa arctica, Polygonum spp., Rhodiola integrifolia, Rhodiola rhodantha, Saxifraga rhomboidea, Swertia perennis, and Thalictrum alpinum 

	Ipomopsis polyantha
	Pagosa skyrocket
	June
	3-7 meters
	Section 7 Range – Mancos Shale soils under 8,100 ft in elevation in Archuleta County
Soils –Pagosa-Winfred, Work silty clay loam, Yawdim clay and others
Geology – Mancos Shale
Slope – generally 0 to 20 %, up to 35%
Aspect – various
Habitat – large to very small barren areas
Elevation – 1,950 to 2,475 m (6,400 to 8,100 ft)
Plant Community – barren shales, open montane grassland (primarily Arizona fescue) understory at margins of Ponderosa pine, or clearings within Ponderosa pine/Rocky Mountain juniper and Utah juniper/oak communities
Common Associates – Festuca arizonica, Lesquerella pruinosa, Eriogonum racemosum, Astragalus missouriensis, Artemisia ludoviciana, and Townsendia glabella

	Oenothera coloradensis ssp. coloradensis*
	Colorado butterfly plant
	June - August
	3 meters
	Section 7 Range – counties where found
Soils – sub-irrigated, alluvial soils in floodplains derived from conglomerates, sandstones, and tuffaceous mudstones and siltstones
Geology – Tertiary White River, Arikaree, and Oglalla Formations
Slope – level or slightly sloping
Aspect – various
Habitat – wet, streamside communities dominated by sedges, rushes, and cattails; and dry, upland short-grass prairie.   
Elevation –  1,524 to 1951 m (5,000 to 6,400 ft)
Common Associates – Agrostis stolonifera, Poa pratensis, Glycyrrhiza lepidota, Cirsium flodmanii, Grindelia squarrosa, and Equisetum laevigatum (many of these are nonnative plants)

	Pediocactus knowltonii
	Knowlton cactus
	April - May
	1 meter
	Section 7 Range – appropriate geologies lower than 6725 feet
Soils – alluvial deposits with pea to cobble-sized gravel 
Geology – Tertiary alluvial deposits overlying the San Jose Formation
Aspect – various
Slope – flat to low angle
Elevation – 1,900 m (6,200 to 6,300 ft) 
Habitat – rolling, gravelly hills covered with a pinyon-juniper-sagebrush vegetation community
Common Associates – Pinus edulis, Juniperus scopulorum, and Artemisia tridentata
Other – known only from one type locality in San Juan County, New Mexico.  There are also several introduced sites in New Mexico

	Penstemon debilis
	Parachute beardtongue
	June-July
	3-7 meters
	Section 7 Range – suitable vegetation, soils, geology and elevation in Garfield County
Soils – a surface layer of small to moderate flagstones that shift constantly
Geology – oil shale (Parachute Creek and Lower Part of the Green River Formation)
Aspect – various
Slope – steep, averaging 37% but sometimes flat
Elevation - 1,600 to 2,900 m (5,250 to 9,600 ft)
Habitat –barren oil shale areas
Plant Community – other oil shale endemics
Common Associates – Mentzelia rhizomata, Thalictrum heliophilum, Astragalus lutosus, Lesquerella parviflora, Penstemon osterhoutii, Festuca dasyclada, Holodiscus discolor, Penstemon caespitosus, Cercocarpus montanus, and Chrysothamnus viscidiflorus

	Penstemon grahamii^
	Graham beardtongue
	May-June
	3 meters
	Section 7 Range – suitable geology in Rio Blanco County
Soils – loose, alkaline calcareous shale derived from gray marlstone and yellow-brown siltstone and sandstone in the Evaculation Cerek Member; dark-gray oil shale, yellow-brown sandstone, siltstone, and tuff in the Parachute Creek Member
Geology – Evacuation Creek and Parachute Creek Members of the Green River Formation
Slope – flat to steep slopes
Habitat – sparsely vegetated raw shale knolls, bluffs, ledges, benches, talus slopes, or dry washes; sometimes within sparse pinon-juniper woodland
Common Associates – Amelanchier utahensis, Artemisia pygmaea, Cercocarpus montanus, Chamaechaenactis scoposa, Elymus salinus, Ephedra torreyana, Eriogonum corymbosum, Glossopetalon spinescens, Parthenium ligulatum, Tetradymia nuttallii, and Yucca harrimaniae.

	Penstemon penlandii
	Penland or Kremmling beardtongue
	June
	3-7 meters
	Section 7 Range – suitable geology and elevation in Grand County
Soils – exposed mounds of whitish, alkaline soils  
Geology – siltstone sediments of the late Tertiary (Miocene Troublesome Formation)
Aspect – various
Slope – flat to steep slopes
Elevation – 2,250 to 2,350 m (7,450  to 7,700 ft)
Common Associates – Artemisia tridentata, Tetradymia canescens, Krascheninnikovia lanata, Lupinus spp., Eriogonum spp., Penstemon penlandii, Astraguls busulcatus, Penstemon cyathophorus, Penstemon strictus, and Astragauls pattersonii.

	Penstemon scariosus var. albifluvis^
	White River beardtongue
	May-June
	3-7 meters
	Section 7 Range – suitable geology in Rio Blanco County
Soils – white, red, fine-textured, shallow, mixed calcareous soils
Geology – raw oil shale exposures of the Green River Formation
Elevation – 1,500 to 2,040 m (5,000 to 6,680 ft)
Habitat – semi-barren areas in a shadscale-rabbitbrush-juniper vegetation community
Common Associates – Atriplex confertifolia, Chrysothamnus viscidiflorus, Stipa hymenoides, Elymus salinus, Cirsium barnebyi, Eriogonum ephedroides, Pinus edulis, and Juniperus osteosperma

	Phacelia formosula
	North Park phacelia
	July - August
	15 meters
	Section 7 Range – suitable geology and vegetation in Jackson County
Soils – sparsely vegetated sandy soils of rust colored to yellow sandstone; particularly Lithic Torriorthents 
Geology – barren, raw exposures of the Coalmont Formation
Aspect – various
Slope –  various
Elevation – 2,420 to 2,517 m (7,940 to 8,260 ft)
Common Associates – Achnatherum hymenoides, Chaenactis douglasii, Gilia pinnatifida, Ipomopsis congesta, Stipa comata, Artemisia nova, Chrysothamnus viscidiflorus, Astragalus mollissimus, Astragalus sericoleucus, Penstemon strictus, Comandra umbellata, Oenothera caespitosa, Mentzelia nuda

	Phacelia submutica
	DeBeque phacelia
	May
	15 meters
	See Table A-2

	Physaria (Lesquerella) congesta
	Dudley Bluffs bladderpod
	Late April –Late May
	15 meters in high or moderate suitability habitat

30 meters in marginal habitat although all slopes and aspects must be included in line of sight

High and moderately suitable habitat should be mapped as polygons if larger than 100 square meters but can be mapped as a point if less than 100 square meters.  Mapped areas should be identified as either high or moderate suitability.

	Section 7 Range – based on the habitat model done by the Colorado Natural Heritage Program
Comments – Suitability cannot be determined when soils are wet and so surveys should not be done during these times
High Suitability (places where plants are often found)
Soils – white shale barren
Tongues – Thirteenmile Creek, Yellow Creek
Geology – where the Thirteenmile Creek Tongue of the Green River Formation is exposed on ridges, shelves, or along downcutting drainages
Aspect – various, often south facing
Slope – level surfaces at the points of ridges
Elevation – 1,860 to 2,010 m (6,140 to 6,644 ft)
Habitat – barren areas often with less than 5% vegetation (ground cover), although some sites in open pinyon-juniper with higher percent cover because of canopy
Common Associates – Pyrrocoma uniflora, Juniperus osteosperma, Phlox hoodii, Linum lewisii, Tetradymia canescans, Asclepias cryptoceras, Penstemon caespitosus, Astragalus lutosus
Moderate Suitability (places where plants are occasionally found)
Tongues - Uintah (less white soils) but may have Thirteenmile Tongue nearby or just below; plants have been found in these areas; alluvial deposits associated with appropriate tongues.  Possibility within 50 meters of highly suitable tongues.
Aspect – various, north facing less suitable
Habitat – higher vegetation cover (>5%), sometimes among sparse bunchgrasses
Other – Characteristics as above
Proximity – generally closer to occupied habitat than marginal habitat
Marginal Habitat (places with some suitable characteristics but where no plants have been found)
Tongues - Black Sulphur Tongue (this habitat appears suitable), other Green River Tongues not listed above
Other – Characteristics as above
Proximity – further from occupied habitat than moderate or high

	Physaria obcordata
	Dudley Bluffs twinpod
	Mid May - June
	20 meters in high or moderate suitability habitat

30 meters in marginal habitat although all slopes and aspects must be included in line of sight 

High and moderately suitable habitat should be mapped as polygons if larger than 100 square meters but can be mapped as a point if less than 100 square meters.  Mapped areas should be identified as either high or moderate suitability.

	Section 7 Range – based on the habitat model done by the Colorado Natural Heritage Program
Comments – Suitability cannot be determined when soils are wet and so surveys should not be done during these times
High Suitability (places where plants are often found)
Soils – white shale barrens
Tongues – Thirteenmile Creek, Dry Fork, Garden Gulch, Parachute Creek, Yellow Creek
Geology – where the Thirteenmile Creek Tongue and Parachute Creek Member of the Green River Formation are exposed along downcutting drainages
Aspect – various, typically south facing
Slope – moderate to steep slopes
Elevation – 1,806 to 2,255 m (5,960 to 7,440 ft)
Habitat - barren areas often with less than 5% vegetation (ground cover), although higher in some sites in sagebrush-steppe alluvial areas 
Common Associates – Ericameria nauseosa, Mentzelia multicaulis, Pascopyrum smithii, Atriplex canescens, Cirsium barnebyi, Abronia argillosa, Achnatherum hymenoides, Eriogonum longifolium, Sphaeralcea coccinea, Astragalus lutosus
Moderate Suitability (places where plants are occasionally found)
Tongues – alluvial deposits associated with the tongues listed above; areas that are mapped as Green River but resemble Uintah
Aspect – typically south, less often north
Slope – flatter areas such as lower and upper slopes generally around steep occupied habitat
Other – Characteristics as above, possibly higher or lower elevations
Proximity – generally closer to occupied habitat than marginal habitat
Marginal Habitat (places with some suitable characteristics but where no plants have been found)
Tongues – Uintah, Black Sulphur, other Green River Tongues not listed above
Other – Characteristics as above, possibly higher or lower elevations
Proximity – further from occupied habitat than moderate or high 

	Sclerocactus glaucus
	Colorado hookless cactus
	April – Late May for flowering


	If conducted when flowering:3 meters



	Section 7 Range – based on geology and temperature/elevation in Delta, Mesa, and Garfield Counties
Soils – gravelly or rocky surfaces on river terrace deposits and lower mesa slopes
Geology – Dakota sandstone, Wasatch Formation, Eolian Deposits
Aspect – more abundant on south slopes
Slope – flat to moderate slopes
Elevation – 1,300 to 2,100 m (4,250 to 6,900 ft)
Plant Community – desert shrubland (shadscale, galleta grass, black-sage, Indian rice grass); sagebrush; and pinyon-juniper
Common Associates – Gutierrezia sarothrae, Opuntia polyacantha, and Ephedra viridis

	Sclerocactus mesae-verde
	Mesa Verde cactus
	April-May
	3 meters
	Section 7 Range – based on the habitat model done by the Colorado Natural Heritage Program
Soils – high alkaline, gypsiferous clay soils
Geology – upper Cretaceous Mancos and Fruitland Shales
Aspect – various
Slope – on the tops and slopes of hills and benches
Elevation – 1,400 to 2,000 m (4,600 to 6,560 ft)
Habitat – sparsely vegetated Great Basin Desert Scrub (Saltbush Series) and Desert Grassland Ecotone communities on low rolling hills, particularly hilltops and benches
Common Associates – Atriplex corrugata, A. cuneata, A. corrugata, A. confertifolia,A. gardneri, Artemisia spinescens, Achnatherum hymenoides, Pleuraphis jamesii, Phlox longifolia, Bromus tectorum, and Salsola kali.  

	Spiranthes diluvialis
	Ute ladies' tresses orchid
	August
	3 meters
	Section 7 Range – counties where found
Soils – fine silt/sand to gravels and cobbles, sometimes in highly organic or peaty soils.  
Slope – in flat areas
Elevation – 1,310 to 2,134 m (4,300 to 7,000 ft)
Habitat – in perennially wet areas along the edges of or near springs, lakes, or streams where vegetation is relatively open and not overly dense or overgrown, sometimes in riparian woodlands 
Common Associates – eastern range (Agalinis tenuifolia, Agrostis stolonifera, Asclepias incarnata, Calamagrostis spp., Cirsium arvense, Equisetum spp., Lobelia siphilitica, Sisyrinchium spp., Solidago spp., Triglochin spp., and Verbena hastata); central range (Agrostis stolonifera, Calamagrostis spp., Carex spp., Cirsium spp., Dactylis glomerata, Epipactis gigantea, Equisetum spp., Oenothera elata, Prunella vulgaris, Salix exigua, and Solidago canadensis); western range (Agrostis stolonifera, Alnus incana, Aster hesperius, Carex spp., Castilleja exilis, Cirsium arvense, Equisetum laevigatum, Juncus spp., Melilotus spp., Populus angustifolia, Salix spp., Solidago occidentalis, and Trifolium pratense).


a Transect widths represent the average distance (width) that can be adequately surveyed per person in each pass through potentially occupied habitat, for purposes of clearance surveys.  Some transect widths are expressed as a range (minimum – maximum).  The actual transect width used may depend upon site conditions and other factors (timing and purpose of survey); work with the Service species lead and the lead action agency (e.g., the permitting or land management agency) as appropriate to determine the widths to be used for any specific survey effort.  Transects and their widths shouldn’t be straight but should consider the area being surveyed to increase the likelihood of finding plants.  Surveys are needed only in potential or suitable habitat.


Table A-2.  Habitat suitability characteristics for DeBeque phacelia (Phacelia submutica).
	Habitat characteristic 
	Suitable
	Marginally suitable
	Unsuitable

	Soil texture
	clay to silty clay
	clay loam and silty clay loam
	all other textures in the textural triangle.

	Soil compaction (best measured when soils are dry).  Compaction feel can vary with soil  moisture and frequency of shrink-swell. 
	 Dry soil is crunchy and brittle (breaking into smaller clumps) when stepped on, leaving a footprint.  Texturing by hand, individual soil clumps are hard to break when dry.  However, when slightly moist, clumps break apart easily.  When saturated, soils are sticky and slick. Surveying is not advised when soils are wet.
	Dry soil is more compact, leaving only shallow footprints.  OR, soil is easily broken by hand into very small pieces when dry, feeling very 'loose'.  This may indicate a higher sand content.
	Can't be sandy or rock hard (crust).  If too hard to safely walk upslope, then non- habitat.  If, on steep slopes, rills and channels form under a crust (water piping), then non-habitat.

	Rock fragments                                          (Evaluation excludes those fragments that roll downhill.)
	None, or only larger rock fragments (>6") on the surface. Less than 10%  cover of rock fragments
	More smaller fragments
	>50% rock fragments, desert pavement

	Soil color
	Variable; most often grey, chocolate, purple and tan.  Can be reddish, whitish, blackish.
	 

	Surface characteristics (as diagnosed on dry soils when the plant is blooming).
	Cracking - alligator skin or popcorn  textural appearance at the soil surface.  Created by shrinking and swelling of clay soils.  When the plant is in bloom and upper surface of soil is dry, deep and frequent cracking is common (over 2" deep).  
	Surface characteristics vary by site.  Nearby occupied sites should serve as a good reference for local surface characteristics.
	 

	Aspect
	Any, but south and southwest are more likely.
	 

	Elevation
	4900 - 7200 feet
	4200 - 7900 feet
	 other

	Slope
	Often steeper (20 - 30% or 10 - 20 degrees ) slopes, although flat is not uncommon.
	Edges of highly suitable slopes.
	Very steep slopes > 70% or 35 degrees

	Topographic position
	Slopes: Toeslopes, midslopes, shoulders, or hilltops.  Eroded areas of geologic formations.
	Rolling, flat areas, margins of highly suitable slopes
	Basin bottoms, cliffsides, drainage bottoms (though drainage edges may have plants).

	Percent canopy cover (perennial/biennial) (as measured where and when DeBeque phacelia grows)
	Generally, less than 5%,  but up to 20% cover.
	Higher cover of 20 to 40%
	Greater than 50% cover

	Associated species (immediate)
	Monolepis nuttalliana, Eriogonum gordonii, Oenothera caespitosa, Cymopterus sp, Grindelia fastigiata
	 

	Associated species (edges)
	Grindelia fastigiata, Cirsium perplexans, Pleuraphis jamesii, Achnatherum hymenoides, Gutierrezia sarothrae
	 

	General plant community
	Juniper (dominant)- pinyon, sagebrush, shadscale, saltbush.
	Dense Pinyon-Juniper, oak woodland, aspen, salt grass/alkaline, riparian, dense mountain scrub or sagebrush.

	Geology
	Atwell Gulch and Shire members of Wasatch formation, possibly clay lenses within the Molina 
	Sandstone, rock conglomerates, hard shale of the Molina and Green River formations, and sandstone or shale lenses within the Wasatch.

	Weeds
	Bromus tectorum, Ceratocephalus testiculatus, Eremopyrum triticeum. The presence of weeds does not indicate non-habitat.

	Patch Size
	1m2
	25 m2 if isolated by non-suitable habitat
	 

	Isolation/Distance to Suitable Habitat
	 
	within 200 m of good suitable habitat
	 


Shaded columns are thought to be more important characteristics.




RESOURCES FOR DEVELOPING AND IMPLEMENTING MONITORING PROGRAMS

The following resources address the many considerations of developing and implementing monitoring programs addressing many issues within the broad arena of natural resource management.  As evidenced by their titles, some of these documents specifically address the issue of monitoring target (rare) species, and plant species in particular. 

Bureau of Land Management, Measuring and Monitoring Plant Populations. 
Available at http://www.blm.gov/nstc/library/pdf/MeasAndMon.pdf. 

Elzinga, C.L., D.W. Salzer, and J.W. Willoughby.  1998. Measuring and Monitoring Plant and Animal Populations.  BLM Technical Reference 1730-1, BLM/RS/ST-98/005+1730.  492 pp. Includes appendices. 

Hall, Frederick.  2002. Photo point monitoring handbook: part A – field procedures; part B – concepts and analysis. Gen. Tech. Rep. PNW-GTR-526. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 48 p. 

Vesely, D., McComb, B.C., C.D. Vojta, L.H. Suring, J. Halaj, R.S. Holthausen, B. Zuckerberg, P.M. Manley.  2006.  Development of protocols to inventory or monitor wildlife, fish, or rare plants.  Gen. Tech. Rep. WO-72.  Washington, DC: U.S. Department of Agriculture, Forest Service.  100 p. 


COLORADO NATURAL HERITAGE PROGRAM FIELD DATA COLLECTION FORM

Available at:
Data dictionaries for GPS collection available at:
[image: cnhplogo2]


COLORADO NATURAL HERITAGE PROGRAM
PLANT ELEMENT OCCURRENCE FIELD FORM
COLORADO STATE UNIVERSITY-WARNER COLLEGE OF NATURAL RESOURCES

Please submit copies of personal/agency field data forms, digital data (GIS or spreadsheet), or this field form to:
CNHP, 1475 Campus Delivery, Fort Collins, CO 80523 or Jill.Handwerk@colostate.edu  (970) 491-5857
(For a list of elements tracked by CNHP, refer to http://www.cnhp.colostate.edu/download/list.asp)

Element Scientific Name:       
Survey Date:       (yyyy-mm-dd)
Observer(s) Name & Affiliation:      
Observer(s) Address & Phone Number:      

Land Ownership
Owner Type:  |_| Private  |_| USFS  |_| BLM  |_| State  |_| Military  |_| Indian  |_| BuRec  |_| NPS  |_| Other:     
Owner Name (or National Forest, BLM District, etc.):      
Owner Comments (special requests, permissions, circumstances):      

Locational Information  (REQUIRED)
(Provide a photocopy of map with location of the occurrence marked or outlined, or a shapefile)

Survey site Name (from 7.5’ quad):      
County:       	Elevation (range if applicable):         |_| feet  |_| meters
Legal Description:   Township:      	  Range:         Section:        ¼ Sec:      
Additional T/R/S, Sections or ¼ Secs:      

GPS Coordinates:  UTM Zone:  |_| 12  |_| 13  Northing:        Easting:       
Additional UTM coordinates:  Northing:        Easting:        Northing:        Easting:       
Datum:	|_| NAD27    |_| NAD83	|_| WGS84	|_| Other:       
GPS accuracy (if known):         	|_| autonomous(uncorrected)      |_| differentially corrected 	|_| Other:      
GPS make/model:       
Directions (REQUIRED)
Driving and hiking directions and prominent topographical features:      

Element Occurrence Data (REQUIRED)
Number of Individuals (exact count, if feasible or check range below; if plants are spreading vegetatively, indicate number of aerial stems):      
1-10 |_| 11-50 |_| 51-100 |_| 101-500 |_| 501-1000 |_| 1001-5000 |_| 5001-10,000 |_| 10,000+ |_|
Estimated Population Size:      	
Size of Area Covered by Population:         acres        sq ft        sq m
Full extent of occurrence visited/mapped: No: |_| Yes: |_| Comments:         
Additional EO Data Comments:       

Phenology (What percent of the observed individuals are vegetative, dormant, or in flower and fruit, note that you may have plants that are in both flower and fruit, and therefore the total % may be more than 100%. Ex. - Vegetative: 20%, Flower, 70%, Fruit: 80%, Dormant: 5%): 
Vegetative (leaf or bud):      % Flower:      % Fruit:      % Dormant:      %
Reproductive Success: (evidence of seed dispersal and establishment):      
Age Classes Present: Seedling:      %   Immature:      %Mature:      % Senescent:      %
Vigor: Feeble |_| Normal |_| Vigorous |_|
Pollinators (e.g number, types, etc.):      
Evidence of Disease, Predation, Herbivory or Injury (estimate % of individuals affected):      
Look alikes present: No: |_| Yes: |_| Comments on identification:         

Additional Site/Plant Condition Comments (details on productivity [vigor], health of population, degree of anthropogenic disturbance, naturalness of hydrology, and other ecological processes within the occurrence, not addressed above. Please provide % of occurrence affected, if known, following values for threats listed in Management Comments section):       

Landscape Context Comments (biological structure, species composition, degree of fragmentation and connectivity, condition, and extent of surrounding landscape; abiotic physical/chemical factors Please provide % of occurrence affected, if known, following values for threats listed in Management Comments section):       


Element Occurrence Habitat Description 
Habitat in the immediate area (ex. shale barren):      
Dominant Plant Community (list dominant species currently present, include age structure, and % cover if known):       
Additional Associated Plant Species (five most commonly seen with this species):      

Topographic Position:	

|_| Alluvial deposition at base of slope         |_| Basin Floor        |_| Channel	 |_| Lower slope  |_| Mesa or Plateau top   
|_| Middle Slope        |_| Ridge Top      |_| Sloping side of channel   Bed   |_| Shelf on cliff face  |_| Upper Slope  |_| Valley floor             


Aspect:
|_| Flat                              |_| Variable                    |_| N (338-22 degrees)    |_| NE (23-67 degrees)      
|_| E (68-112 degrees)        |_| SE (112-157 degrees)  |_| S (158-202 degrees)   |_| S (158-202 degrees)
|_| SW (203-247 degrees)  |_| W (248-292 degrees)   |_|  NW (293-337 degrees)
Slope:
|_| Flat 0% (0 degrees)                                           |_| Gentle 1-6% (1-5 degrees) 
|_| Moderate 6-33% (5-30 degrees)                   |_| Steep 33-50% (30- 45 degrees)
|_| Very steep 50-67% (45-60 degrees)          |_| Cliff 67-100% (60-90  degrees)            
|_| Overhanging/sheltered  (>90 degrees)

Slope Shape:  |_| Concave      |_| Convex	     |_| Straight	                |_| Other      
Light Exposure:	|_| Open		|_| Shaded           |_| Partial shade	  |_| Other       
Moisture:  |_| Dry    |_| Moist    |_| Saturated    |_| Inundated	|_| Seasonal seepage    |_| Streambank |_| Other      
Proximity to moisture:  (for alpine sites is species influenced by snowmelt, on snow free sites or snow covered sites):      
Soil Texture: Sand |_| Silt |_| Clay |_| Loam |_| Gravel |_| Cobble |_| Cobble Size:       Other |_|
Geomorphic Land Form (e.g., glaciated mountain slopes and ridges, alpine glacial valley, rolling uplands, breaklands, alluvial-colluvial-lacsutrine, rockslides, etc.):      

Protection Comments (Comments on any legal protection, special land designations, or strategies needed or in place:      

Management Comments 
Threat and Management comments apply to: Entire occurrence |_| Area surveyed |_|

Management comments (This could include special fencing, signage and other concerns.):      

Evidence of Threats and Disturbance (e.g. effects on population viability due to mining, recreation, grazing, exotic species; past/present/future recommendations):      

Domain values for Scope of Threat (adapted from NatureServe Biotics):

High = > 60% of occurrence or area surveyed
Moderate = 20-60% of occurrence or area surveyed
Low = 5-20% of occurrence or area surveyed
Very Low = < 5% of occurrence or area surveyed
Trace + < 1% of occurrence or area surveyed
None = none observed in occurrence or area surveyed
Unknown = proportion of occurrence, or area surveyed is unknown
Null = Rank factor not assessed

Threat Categories (adapted from the Colorado Rare Plant SWAP):

Collection or other Direct Mortality Uses): High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_|
Comments:      

Grazing: High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_|
Comments:      

Recreational disturbance (motorized and non-motorized recreation): High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_|  Comments on type of recreational disturbance:      

Resource Extraction (mining, oil & gas drilling):  High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| 
Unknown |_| Comments on type of resource extraction:      


Habitat Degradation (fragmentation, trail development, utility lines, hydrologic alteration, etc.): High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_| Comments on type of habitat degradation:      

Habitat Conversion (urban, industrial, agricultural development, etc): High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_| Comments on type of habitat conversion:      

Invasive or Exotic Species (plants, pathogens):  High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_| Comments on quantity (names of invasive or exotic species present , estimate % cover of each invasive species and/or , dominance of species at site):      

Pollution (chemical run-off, dust, air pollution): High |_| Moderate |_| Low |_| Very Low |_| Trace |_| None |_| Unknown |_|Comments on type of pollution at site:      

Predominant Land Uses (recreation, grazing, open space, etc.):      

Documentation
[bookmark: Check83][bookmark: Check84][bookmark: Text5]Photographs Taken:  |_|  Y  |_|  N	Photographer:       Photo Number(s):           Repository:      
[bookmark: Check85][bookmark: Check86]Specimens Taken:  |_|  Y  |_|  N	Collector:        Collection Number(s):          Repository:       

Survey Effort						Survey Method
People hours:      					Transect with a     meter separation distance |_|
Number of surveyors:      				Ocular estimation |_|
Survey time at site:      					Quadrat |_|
Extent of area surveyed: 	     				Other, describe:      
Comments (what was surveyed, how was suitable habitat identified, etc.):      

General Comments (for information not captured above):
     

Map A-1.  Section 7 Ranges for Plants in Colorado.  The Following maps are for individual species as indicated in the legend.[image: ]
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Table B-1.  Studies reviewed looking at effects from roads or disturbances.
	Study
	Ecosystem/ Location
	What was measured?
	Effects Distance (meters)
	Comments

	Angold (1997) 
	Heath, UK
	plant community
	200
	dual carriageway, traffic volume mattered

	Auerbach et al. (1997) 
	tundra, Ak
	vegetation biomass
	100
	effects continue out past 100 m

	Bhattacharya et al. (2003) 
	Boston suburbs
	bumblebees
	 
	Road and railroad restricted bumblebee movement

	Bignal et al. (2008) 
	West Yorkshire, UK
	bryophyte - strongest effects
	100
	looked at air pollution effects along motorway

	
	
	bryophyte - background levels
	125
	looked at air pollution effects along motorway

	Bradley and Mustard (2006) 
	Great Basin
	Bromus tectorum (cheatgrass) weed
	700
	cheatgrass 13% more likely to be within 700m of a road

	Brisson et al. (2010) 
	North America
	Phragmites australis, weed
	 
	spread along roads

	Brosofske et al. (1999)
	Wisconsin forest
	plant species distributions
	1000
	modeled vegetation effects

	Christen and Matlack (2009)
	southeastern Ohio
	3 weed species
	100
	all 3 species expanded along roads

	Cypher (2005)
	Kern County, CA
	Eremalche kernensis
	 
	survival lower in transmission corridors, distribution and cover not affected by road use levels

	Farmer (1993) 
	review
	 
	1000
	 

	Findlay and Bourdages (2000) 
	wetlands
	 Wetland biodiversity
	 
	historical effects of roads. Road density affects vascular plants

	Findlay and Houlahan (1997) 
	Ontario wetlands
	species richness
	2000
	paved roads

	Flory and Clay (2006) 
	southern Indiana
	exotic shrubs
	30
	Relationship between densities of exotic shrubs with distance to roads. only measured to 30m

	Forman (2000) 
	US, review
	 
	200
	for secondary roads

	Forman and Alexander (1998) 
	 Review
	 
	200
	 

	Forman and Deblinger (2000) 
	Massachusets highway
	road-effect zone
	600
	paved road

	Fowler et al. (2008) 
	Ponderosa, AZ
	exotic diversity
	 
	more exotics along roads

	Gelbard and Belnap (2003) 
	southern UT
	 weeds and roads
	 
	Deep or fertile soils and disturbed areas most likely to be invaded, exotics more common along paved roads than dirt roads

	Gleason et al. (2007) 
	Hawaii
	 Wind erosion on rare and common plants
	40
	40 m was maximum measured distance

	Hansen and Clevenger (2005)
	Banff National Park, Canada
	weeds in grasslands
	150
	 grasslands, transportation corridors with higher frequency of weeds

	
	
	weeds in forests
	10
	forests

	Haskell (2000) 
	southern Appalachian
	macroinvertebrate soil fauna
	100
	 roads depressed the abundance and richness of soil fauna as well as leaf-litter

	Huang et al. (2009) 
	Huanglong Valley, China
	reproductive success
	10
	from a 3m wide pathway

	Johnston and Johnston (2004) 
	Austrian Alps
	weeds in subalpine
	 
	more weeds near dirt roads

	Keller and Largiader (2003) 
	swiss forest
	genetics of ground beetles
	 
	highway and two main roads, genetic differences across roads, large roads are an absolute barrier

	Mader et al. (1990) 
	 
	arthropod movements
	 
	 

	Munguira and Thomas (1992)
	Dorset and Hampshire, UK
	butterflies and burnet population
	
	butterflies commonly used road verges, roads were not a genetic barrier, mortalities low compared with natural factors

	Myers-Smith et al. (2006)
	tundra, Alaska
	dust deposition 
	25
	environmental variables

	
	
	dust deposition 
	100
	vegetation composition

	
	
	plant community - sphagnum
	100
	Effects long-term, graminoids increase and lichens and sphagnum decrease

	
	
	dust deposition 
	600
	modelled vegetation effects along the Dalton highway

	Padgett et al. (2008) 
	forest/grassland, Kentucky
	 
	100
	OHV dust, visually inspected plants for dust

	Padgett et al. (2007)
	Mines, San Bernadino, California

	dust deposition 
	200
	magnesium and calcium carbonate

	
	
	Habitat impacts
	400
	magnesium and calcium carbonate

	
	
	Eriogonum microthecum rare plant impacts
	600
	magnesium and calcium carbonate

	Pardyjak et al. (2008) 
	 
	dust deposition 
	100
	 

	Paulino (2008)
	 
	pollen deposition
	 
	less pollen deposited near road than away from road

	Santelmann and Gorham (1988) 
	New Brunswick, Canada
	mosses
	200
	 Concentrations of Al, Cr, Fe, La, Ni, Sc, Sm, and V highest near roads.

	Sharifi et al. (1997) 
	Mojave, CA
	shrubs
	 
	effects from dust on shrubs but no distance

	Spellerberg (1998)
	Review
	
	
	effects of roads and traffic

	Spooner (2005)
	New South Wales, Australia
	Three Acacia tree species
	
	Grading favored plants with strong resprouting ability

	Sullivan et al. (2009) 
	New Zealand
	 
	 
	more weeds along roads if within 250 m of houses

	Talley et al. (2006)
	Sacramento, California
	elderberry
	 
	elderberry weakly affected, trails and low use roads, near 2-10 m, far 12-40 m

	
	
	beetle
	 
	beetle not affected, trails and low use roads

	Trombulak and Frissell (2000)
	Review
	
	
	road effects on terrestrial and aquatic communities

	Tyser and Worley (1992) 
	Glacier, Montana
	weeds in grasslands
	100
	looked at both road and trail corridors, exotics found in backcounty in proximity to trails up to 100m away

	Vardaka et al. (1995) 
	Greece
	Quercus coccifera
	300
	limestone dust

	Vernath et al. 2003
	 
	dust deposition
	100
	 

	Walker and Everett (1987) 
	tundra, Alaska
	Sphagnum
	20
	completely gone at one site

	
	
	dust deposition
	30
	93% of dust deposited

	
	
	dust deposition
	125
	97% of dust deposited

	
	
	dust deposition
	1000
	Density of traffic affected.  At 1000 meters dust was still twice other sites at Deadhorse

	Watkins et al. (2003)
	Wisconsin forest
	plant community
	15
	forest edge effects to vegetation

	
	
	weeds
	15
	forest edge effects to vegetation

	Wijayratne et al. (2009)
	California
	Astragalus jaegerianus
	 
	looked at dust effects on vegetation, no distance measurement

	Zechmeister et al. (2005) 
	moss communities, Austria
	mosses
	250
	for most elements

	
	
	elements
	1000
	MO, Cr, CU, only on most frequented roads, some logarithmic, some linear
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Table B-2.  Studies reviewed looking at habitat fragmentation effects.
	Study
	Fragment Size, Isolation, Number of Individuals
	Ecosystem/ Location
	Species
	Metric
	What was/wasn't affected

	Aguilar et al. (2006)
	REVIEW
	
	
	
	Negative effect of fragmentation on pollination and plant reproduction, breeding system matters - pollination limitation cause.

	Aguilar and Galetto (2004)
	0.4 ha - >300 ha, distance to nearest fragment at least 0.5 km
	Chaco Serano, subtropical dry forest, Argentina
	Cestrum parqui, shrub, self-incompatible
	male and female reproductive success
	Forest fragmentation affected the amount of pollen grains on stigmas, number of pollen tubes, seed set…pollination is affected.

	Aizen et al. (2002)
	REVIEW
	
	
	
	Review suggests no generalizations can be made on susceptibility to fragmentation based on compatibility system and pollination specialization.

	Aizen and Feinsinger (1994b)
	0.8 ha to 3.8 ha
	Chaco Serano, subtropical dry forest, Argentina
	native and feral bees
	pollinator assemblages
	Forest fragmentation leads to fewer natives and more honeybees, honeybees increase with fragmentation.

	Aizen and Feinsinger (1994a)
	<1 ha and >2 ha
	Chaco Serano, subtropical dry forest, Argentina
	many plant species
	reproductive success
	Decline in number of pollen tubes/style, fruit set, seed set.  Breeding system did not explain sensitivity to fragmentation. Response varied among species.

	Bacles et al. (2004)
	small (10-30 individuals), at least 300 m apart
	Scottish forests
	Sorbus aucuparia tree, self-incompatible
	genetic variation
	Remnants had high diversity.

	Benitez-Malvido (1998)
	100, 10 and 1 ha fragments (edges 20-100 m away from edge)
	tropical forest, Brazil
	trees
	seedling abundance
	Edge effects affect seedling abundance, fewer seedlings near edges.

	Bruna (2003)
	1 ha, 10 ha
	Amazon
	Heliconia acuminata
	recruitment
	Populations in fragments, based on model, projected to shrink, in actuality more recruitment in the wild.

	Burd (1994)
	REVIEW
	
	
	pollen limitation
	159 of 258 species (62%) with significant pollen limitation.

	Campagne et al. (2009)
	
	Hedgerow networks, French Alps
	Primula vulgaris
	sparse and dense hedgerows
	Seed dispersal small, not affected; pollen flow impeded by dense, led to more self-compatibility and higher inbreeding.

	Colas et al. (1997)
	six populations 0.3 -2.3 km apart
	limestone plateau in Southern France
	Centaurea corymbosa, self-incompatible, monocarpic perennial
	genetic diversity, demography
	Gene flow very low between populations, life-history traits, monocarpy and self-incompatiblity, causing the species to go extinct.

	Cozzolino et al. (2003)
	100-5000 individuals
	coastal wetlands, Mediterranean
	Anacamptis palustris (orchid)
	genetic diversity, population size 
	Diversity correlated with population size, historical bottlenecks but recent bottlenecks from anthropogenic changes.

	Culley and Grubb (2003)
	0.5+ -40.5 ha, 0.3-46 km apart
	agricultural landscape, Ohio, forested woodlots
	Viola pubescens, self-pollinated and outcrossing
	genetic effects reproductive biology
	Population sizes correlated with genetic variation.

	Dick (2001)
	gene flow 3.2 km
	Amazonian pastures
	tropical tree, canopy-emergent
	
	Trees in fragmented habitats where no native pollinators existed were instead pollinated by African honeybees, maintaining genetic diversity across habitats.

	Didham et al. (1996)
	
	forest fragmentation
	insects
	
	Insects are highly susceptible to forest fragmentation, calls for further research.

	Dittbrenner et al. (2005)
	4-1500 individuals (1-500 flowering)
	wetlands in Germany
	Angelica palustris, short-lived, self-incompatible
	genetic diversity vs. population size and isolation
	Population size correlated with diversity but not isolation. Seed production correlated with seed production.

	Dolan (1994)
	
	Prairie, MO, AK, OH, IN
	Silene regia
	genetic diversity
	Unglaciated areas more genetically diverse, isolation didn't matter; population size did not correlate with genetic diversity in unglaciated areas, but did in glaciated areas.  Glaciated areas were also more fragmented.

	Donaldson et al. (2002)
	0.5-2 ha, 3-10 ha, >30ha
	shrublands South Africa
	7 plant species
	fruit set, seed set
	Insect richness similar across fragments, abundance of bee species varied significantly by fragment size.  Fragment size and distance to large remnants significantly influences seed or fruit set.  Seed-set was pollinator limited for one plant.

	Duncan et al. (2004)
	
	roadside arrays, open mallee woodlands, Australia
	Dianella revoluta, rhixomatous perennial herb, widely distributed, incompatible pollen
	pollen receipt
	Isolation led to decline in probability of outcrossing even with adequate pollinator visitation.

	Ellstrand and Elam (1993)
	REVIEW
	
	
	
	Genetic drift, inbreeding, genetic diversity with smaller populations.

	Galeuchet et al. (2005)
	Wild populations varied from 40 to 57,000 flowering individuals
	greenhouse experiment
	Lynchis flos-cuculi, common
	genetic and plant performance
	Plants from smaller populations developed fewer flowers; competition and pathogen infection were not influenced.

	Gitzendanner and Soltis (2000)
	
	REVIEW
	
	genetic diversity between rare and common species
	Small, but significant, differences in diversity between rare and common species, but no difference in how genetic variation is partitioned between populations.

	Goodell et al. (1997)
	
	experimental populations
	Raphanus sativus, self-incompatible
	gene flow (populations of 2, 5, 10, and 20 individuals)
	Smaller populations had higher gene flow, population size and relatedness influenced gene flow.

	Hensen and Oberprieler (2005)
	
	Europe and Asia, woodland/grassland margins
	Dictamnus albus, long-lived outcrossing perennial, rare
	RAPD genetic diversity, seed number per flour and mean seed mass
	population size correlated with genetic diversity, seed mass and number also influenced

	Hobbs and Yates (2003)
	REVIEW
	
	
	
	Fragmentation studies have focused on reproductive output rather than regeneration. Studies indicate a clear impact of fragmentation on fecundity, but unknown how this influences population viability. Other factors including local habitat conditions, disturbance and competition from weeds may be just as important as the classical biogeographical impacts of fragmentation.

	Hoehn et al. (2008)
	
	tropical rainforest to agroforests to grasslands in Indonesia
	Cucurbita maschata
	bee richness and abundance with crop yield
	Pollinator diversity (richness), not abundance, was positively related with seed set, functional guild (flower height preference, timing of visitation, within-flower behavior) explained seed set even more than richness.

	Honnay and Jacquemyn (2007)
	
	REVIEW
	
	
	Genetic diversity correlated with population size, self-compatible species less affected by population size.

	Honnay et al. (2002)
	Dispersal was limited to less than 600 meters
	Belgium
	forest plants
	
	Fragmentation affected colonization ability.

	Honnay et al. (2005)
	REVIEW - population size 5-3000 individuals
	
	herbaceous forest plants, western Belgium
	genetic and demographic structure
	Increased genetic drift and inbreeding, reduced mate availability, altered interactions with pollinators, changed environmental conditions through edge effects.

	Honnay et al. (2007)
	
	Grassland fragments, southern Belgium
	Globularia bisnagarica
	Total from 650 ha in 1775 to 30 ha in 2004
	High genetic differentiation indicating significant isolation, more gene flow in less isolated populations.

	Hooftman et al. (2004)
	one large and two small habitat islands
	Swiss fens
	Carex davalliana and Succisa pratensis - common species
	genetics
	Genetic drift more prevalent in small fragments, habitat fragmentation can affect common species.

	Jakobsson et al. (2009)
	
	west coast Sweden
	Armeria maritima ssp. mairtima, Ranunculus acris spp. acris
	pollen deposition, floral neighborhood, pollen limitation 
	Pollen deposition affected by the density of compatible and incompatible inflorescences with 0.5 m or 2 m circle.

	Jules and Rathcke (1999)
	2.97 - 1000 ha, small population sizes, 13-30 meters from forest edge
	western North America conifer forests
	Trillium ovatum
	7 metrics of reproduction
	Decreased seed production due to changes in pollination and increased seed predation by rodents related to edge effects, other parameters not affected.

	Keller and Waller (2002)
	REVIEW - populations with reduced genetic diversity experience reduced growth and increased extinction rates.
	inbreeding
	

	Kunin (1997)
	
	experimental populations
	Brassica kaber, annual, self-incompatible
	seed set
	Number of individuals didn't affect success, but density did.

	Lammi et al. (1999)
	7-1000 individuals per population
	northern Europe
	Lynchis viscaria, perennial herb
	genetic diversity and seedling germination
	More genetic diversity in larger populations but did not affect germination rate, seedling mass, or seed yield.

	Larson and Barrett (2000)
	
	
	
	pollen limitation
	Herbaceous, nectariferous, and temperate species less likely to be pollen limited for self-incompatible species.

	Leimu and Mutikainen (2005)
	
	Finland
	Vincetoxicum hirundinaria, perennial herb
	genetic variation
	Not affected

	Lennartsson (2002)
	2 to 15 ha
	grasslands, Sweden
	Gentianella campestris, herb
	seed set, pollinator abundance, inbreeding depression
	Plants with reduced self-pollination capacity had reduced population viability in fragments with pronounced extinction thresholds; selfing was an advantage in fragments.  Locally fragmented by juniper shrubs.

	Lienert et al. (2002)
	large >5 ha smaller <0.5 ha
	fragmented (woodlands, cattle pastures, agriculture) wetlands, long-lived perennial, Switzerland
	Swertia perennis
	genetic variability, inbreeding coefficients
	Small, isolated fens had reduced genetic variability and higher inbreeding; isozyme variability correlated with vegetative fitness, herbivory decreased as polymorphic loci increased.  Lower genetic diversity in small isolated fragments led to reduced plant fitness and increased herbivory.

	Lonn and Prentice (2002)
	
	Baltic Island Oland
	Gypsophila fastigiata
	genetic diversity, demography
	Lower diversity in peripheral populations and lower levels of inter-population gene flow, peripheral populations with more juveniles and dead adults, population size did not affect.

	Luijten et al. (2000)
	
	Netherlands
	Arnica montana, rare, self-incompatible
	genetic variation and fitness measures
	Population size correlated with inbreeding coefficient, seed set, seedling size, flowering stems and flower heads, adult survival, total fitness but not florets per flower head, germination rate or proportion of germination.  Self-incompatibility system is effective in reducing selfing rates and inbreeding depression.

	Matolweni et al. (2000)
	
	coastal forests eastern South Africa, rare species
	Begonia dregei and Begonia hymonyma, anciently separated
	genetic diversity and gene flow
	Genetic distances among populations higher than usual within species.

	Mustajarvi et al. (2001)
	0.84m2, 4.64m2, 54.88 m2 and spearated by at least 200m
	dry meadows and rocky cliffs, northern and central Europe
	Lynchis viscaria, perennial herb, self-compatible
	reproductive success
	Higher in sparse populations because higher pollination success.  Bumblebees primary pollinators.

	Neel and Ellstrand (2001)
	
	carbonate substrate, San Bernardino Mountains
	Erigeron parishii, threatened, low-growing perennial herb
	genetic diversity
	Higher than expected for narrow endemic suggesting no severe bottlenecks.  Low to moderate levels inbreeding.  Substantial gene flow.  Not isolated long enough to detect effects of genetic drift.  High population numbers.

	Neel et al. (2001)
	
	carbonate substrate, San Bernardino Mountains
	Eriogonum ovalifolium var. vineum, rare
	mating patterns, outcrossing rates, inbreeding, 
	Primarily outcrossed, need to maintain large populations to prevent increases in inbreeding and maintain pollinator communities.

	Oostermeijer and De Knegt (2004)
	27-5000 individuals
	fragmented Dutch heathlands
	Juniperus communis, wind pollinated, dioecious
	genetic variation, population size, sex ratio
	Genetic variation not correlated with population size or sex ratio. Recruitment is low.  Breeding system largely prevents inbreeding.

	Ouborg et al. (1991)
	large populations over 200 individuals, small populations less than 90 individuals
	dry calcareous grasslands, Netherlands
	Salvia pratensis and Scabiosa columbaria, perennials, outbreeding
	morphological variation and population size
	Bigger populations had more phenotypic variation.

	Paschke et al. (2002)
	small less than 100 individuals, large over 1000 individuals
	Munich Germany
	Cochlearia bavarica, narrow endemic, largely self-incompatible
	hand pollination (small and large population - 1, 10, 100, 1000m away)
	Offspring from small populations smaller and fewer survived to maturity, pollen from 10-100 m away higher reproductive success and larger size.

	Pauw (2007)
	27 conservation areas
	Cape Floral Region, South Africa
	bee - Rediviva peringueyi
	
	Pollinator absent from small conservation areas (<385 ha) in an urban matrix, Six specialist plant species pollinated only be this bee had failed seed set in absence of pollinators, other generalist plants were fine.

	Prober and Brown (1994)
	500 or fewer individuals
	Australia
	Eucalyptus albens
	genetic variation
	Remnant population size and genetic diversity were correlated in populations with fewer than 500 individuals.

	Prober et al. (1998)
	3000 or fewer individuals affected
	grassy woodlands of southern Australia
	Microseris lanceolata, common plant, outcrossing, allotetraploid
	allozyme
	Fewer alleles in smaller populations than larger population, smaller population undergoing gradual genetic decline.

	Quesada et al. (2003)
	disturbed less than 3 conspecifics/ha, undisturbed 10+ individuals/ha 
	dry tropical forest, Pacific coast, Mexico
	Ceiba gradiflora, trees along highway
	pollination and reproductive success
	Negatively influenced by habitat disruption, bats more likely to visit undisturbed habitats.

	Raijmann et al. (1994)
	1 to 50,000 flowering individuals in populations
	Netherlands
	Gentiana pneumonanthe
	genetic variation and outcrossing rate
	No clear relationship, most small populations consist only of adult survivors from formerly larger populations.  Low levels of gene flow between populations.

	Ramos-Jiliberto et al. (2009)
	
	termperate rainforest, Chiloe Island, southern Chile
	woody species dependent of biotic pollinators
	plant-pollinator network
	Nested structure of interaction, entire subset of various tree species was most important.

	Reed and Frankham (2003)
	REVIEW
	
	
	
	Genetic diversity at population level and population fitness strongly correlated.

	Santos and Telleria (1997)
	0.2-12 ha
	central Spain
	Quercus ilex
	seedling recruitment
	Tree size similar between fragments, recruitment higher in larger stands, ramet regeneration was similar between fragments, mouse consumption of acorns much higher in small stands.

	Schaal and Leverich (1996)
	DISCUSSION
	
	
	molecular variation isolated plant populations
	

	Schmucki and de Blois (2009)
	
	hedgerows and forest patches in agricultural landscape, Montreal, Quebec
	Trillium grandiflorum, self-incompatible
	pollen limitation, fruit and seed set, isolation
	Pollen limitation of fruit set was common but did not differ between habitats although variations within sites did influence.  Fruit set did not vary around hedgerows but pollinator assemblages did.  Plants dispersing in linear habitats.

	Schulke and Waser (2001)
	pollinators will often fly up to 400m between isolates
	higher elevations, west-central Colorado
	Delphinium nuttallianum
	pollinators and pollen receipt
	Pollinators less abundant in isolated sites, slightly less pollen received in isolates, pollen receipt declined slowly with distance from source.

	Sih et al. (2000)
	recruitment of canopy trees collapsed at 90,000 ha or smaller
	forest fragmentation
	
	edge effects in forests
	

	Steffan-Dewenter and Tscharntke (1999)
	seed set halved at 1000m for mustard and 250m for radish
	experimental, calcareous grasslands, agricultural landscape
	Sinapis arvensis, Raphanus sativus
	habitat isolation, pollinator visitation, seeds per fruit
	Larger bee pollinators on more isolated patches, hover flies not affected; seeds per fruit decrease with isolation; seed set correlated with number of pollinators.

	Tomimatsu and Ohara (2003)
	populations less than 350 individuals had lost all of their rare alleles
	Woodlands Hokkaido, Japan
	Trillium camschatecense, long-lived rare woodland herb
	genetic diversity
	Some small populations had high inbreeding coefficients.

	Van Rossum et al. (2002)
	
	northern Belgium, deciduous forests
	Primula elatior, common, obligately outcrossing, long-lived perennial
	genetic variation, reproductive success
	Plant density did not affect genetic variation, genetic variation among populations low, small populations more differentiated than large populations, reduced seed production in small populations, fruit abortion higher with higher plant densities.

	Van Rossum et al. (2004)
	
	northern Belgium, agricultural landscape
	Primula, compares a rare and common species
	genetic variation, population size, plant density, linear landscape elements
	Verge and non-verge populations have similar population sizes and levels of genetic variation, plant density negatively affected allelic richness, common species also negatively affected by fragmentation.

	Vantreuren et al. (1991)
	small 5-118 individuals, large 200-100,000 individuals
	grasslands, Netherlands
	Salvia pratensis, Scabiosa columbaria
	allozyme variation
	Genetic diversity increased with population size, linear relationship.

	Vergeer et al. (2003)
	small (fewer than 100 individuals), large (more than 10,000 individuals)
	slightly acidic grasslands Netherlands
	Succisa pratensis, plant in decline from acidification and eutrophication
	environmental stress, genetic variation, and population size on plant performance
	Negative effects from eutrophication and acidification, smaller populations has worse performance and less genetic variation, smaller populations more susceptible to deteriorating soil conditions.

	Ward et al. (2005)
	REVIEW
	neotropical trees
	
	
	pollen dispersal averages 200m but can be over 19km

	Ward and Johnson (2005)
	2-86 individuals, 12.6m median radius, separated by at least 400 meters
	Grasslands, South Africa
	Brunsvigia radulosa, self-incompatible
	Pollen limitation, demographic structure, seed production, recruitment
	Seed production lower in small populations, isolation and fragment size did not influence seed production.  Reduced seed production was a result of pollen limitation.

	Wagenius et al. (2007)
	
	fragmented prairie
	Echinacea angustifolia
	plant density on pollination, population size on mate availability
	Pollination and recruitment increased with density (allee effect), mate compatibility increased with population size.  Doubly affected by fragmentation through allee effect.

	Weidema et al. (2000)
	80-3000 individuals, natural fragmentation
	dry non-acidic grasslands, Denmark
	Filipendula vulgaris
	genetic diversity
	Genetic diversity lower in small populations, isolation did not matter, determined wind pollination was possible

	Wolf et al. (2000)
	Natural fragmentation
	northern California’s Coast Range
	Calystegia collina, self-incompatible clonal plant, endemic
	genetic diversity, seed set
	Diversity predicted seed set, reproductive success is limited by the availability of compatible pollen (abundant genotypes less likely to produce seed than rarer genotypes).  Isolated outcrops had a diversity of unique genotypes.

	Young and Brown (1999)
	
	grassland
	Rutidosis leptorrynchoides, daisy
	genetic diversity and mating system parameters
	Small populations with paternal bottlenecks, populations with fewer than 200 individuals higher outcrossed paternity, inbreeding in small pops

	Young et al. (1993)
	1.4-6.3 ha patches, at least 400 m away
	Ontario, Canada
	Acer saccharum
	genetic variation
	Increased genetic drift and inbreeding have not yet led to reduced genetic variation; however, six alleles had been lost in fragmented forests.  Suspect generation time is responsible




[bookmark: _Toc350327972]Appendix C.  ArcGIS Help (in progress)

Shapefiles or Features Needed:
1. Project Disturbance – These are the disturbances that will actually or are permitted to occur.
2. Plant Locations – Based on known occurrences and survey data
3. Aerial Imagery – Something similar to NAIP (National Agriculture Imagery Program) imagery.  This can often be added in ArcGIS, Add Data, Add Baselayers or add ESRI GIS layers online (in the File dropdown menu).
4. Existing Disturbances – create from aerial imagery.  This is done by creating a polygon shapefile in ArcCatalog, adding the shapefile to ArcGIS, and then editing the shapefile.  To edit the shapefile, use the editor toolbar, start editing, pick the correct shapefile, and start creating polygons atop any disturbances you can see in the imagery.  Disturbances can be separated by type (such as buildings, pastures, revegetated areas) if desired.

Buffers to Create:
5. Project Disturbance – Buffer at the “NLAA – May affect, not likely to adversely affect” distance.  For most projects this will be at 300 meters.  This is the Project’s Zone of Influence (PZI).  An LAA buffer is not necessary, it is covered with the multiple ring buffers for occupied habitat below.
6. Plant Locations – Buffer 10 meters from the edge of known plants to account for seeds in the soil – This is Occupied Habitat
7. Occupied Habitat – Buffer at 0, 100, 300, and the maximum meters for the plant consideration area.  If the plant consideration area buffer is less than 300 meters, only buffer at 0 and 100.  The Multiple Ring Buffer tool in ArcGIS is especially useful.  For the 0 buffer, input 0.01 or you will get an error or no data.  The most outside ring is the Plant Consideration Area (PCA).

For the Environmental Baseline – Assess the existing, project, and cumulative disturbance within the Plant Consideration Area.
8. Intersect the Existing Disturbance (4 above) with the Plant Consideration Area you created with the multiple ring buffer tool in 7 above.
9. Complete Table 5 (see page 25).  We provide a guide here for filling out our example Table 6 (below) using pictures (next page) from the Dudley Bluffs bladderpod example in Figure 3.

Table 6. Environmental Baseline Analysis within the Dudley Bluffs bladderpod Consideration Area in Figure 3.
	Plant Consideration Area - Rings
	Total for Rings
	Existing Disturbance

	
	Hectares
	Percent of Total Area
	Hectares
	Percent of Ring

	Occupied Habitat (in yellow in C-1, 0-0.1 ring)
	10.3
	2.2
	0
	0

	to 100 meters* (orange in C-1 corresponds to the first hectare column and orange in C-2 corresponds to the second hectare column, 0.1 – 100 ring)
	40.8
	8.9
	2.0
	4.9

	100 to 300 meters* (in brown below, 100-300 ring)
	116.8
	25.5
	3.1
	2.6

	300 to 600 meters (in red below, 300+ ring)
	289.9
	63.3
	3.3
	1.1

	Total
	457.8
	100.0
	8.4
	1.8


[bookmark: _Toc350327973]*These distances will remain the same regardless of the LAA or NLAA distances.
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Figure C-1. Areas used to determine hectares in column 2 (Total for Rings) in the Environmental Baseline, Table 6 above.  The following percentage column (column 3) is calculated by summing the hectares across all four areas and determining the percent each ring is of the total.  Outside rings should be a much larger percentage than the inside rings.
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Figure C-2.  Areas used to determine hectares in column 4 (Existing Disturbance) in the Environmental Baseline, Table 6 above.  The following percentage column (column 5) is calculated by dividing the hectares from the column (column 4) as a percentage of the hectares for the same ring (row) in column 2.

For the Effect Determination Area - Assess the existing, project, and cumulative disturbance within the Effect Determination Area.
10. If occupied habitat falls within the Project’s Zone of Influence created in 4 above, Intersect the Project’s Zone of Influence with the Plant Consideration Area created in 7 above.  This is the Effect Determination Area.  The Effect Determination Area will include the rings created in 6 above.
11. Intersect the Existing Disturbance (4 above) with the Effect Determination Area from 10 above.
12. Intersect the actual Project Disturbance (1 above) with the Effect Determination Area from 10 above.
13. Merge the existing disturbance (4 above) with the project disturbance (1 above) and Dissolve so that any overlap between the two will not be counted twice.  This is the Cumulative Disturbance.
14. Intersect the Cumulative Disturbance (from 13 above) with the Effect Determination Area from 10 above.
15. Complete Table 9 (see page 28).  Here we provide a guide for filling out our example Table 10 using pictures (following pages) from the Dudley Bluffs bladderpod example in Figure 3 (see page 19).




C-6

[bookmark: _Toc350327989]Table 13.  Effect Determination Analysis for the Example Provided in Figure 3 for Dudley Bluffs bladderpod.
	Plant Consideration Area - Rings
	Within the Effect Determination Area

	
	Total in Effect Determination Area
	Project Disturbance
	Existing Disturbance
	Cumulative Disturbance (Project + Existing)

	
	Hectares
	Percent of Area
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring
	Hectares
	Percent of Ring

	Occupied Habitat (yellow in C-3 corresponds to first hectare column, 0-0.1 ring)
	3.7
	8.2
	
	0
	
	0
	
	0

	to 100 meters* (orange in C-3 corresponds to the first hectare column, orange in C-4 corresponds to the second hectare column, orange in C-5 corresponds to the third hectare column, and orange in C-6 corresponds to the final hectare column, 0.1 – 100 ring)
	9.5
	21.1
	0.5
	5.3
	0.7
	7.4
	1.2
	12.6

	100 to 300 meters* (in brown below, 100-300 ring)
	18.6
	41.3
	0.8
	4.0
	0.9
	4.8
	1.7
	9.1

	300 to 600 meters (in red below, 300+ ring)
	12.0
	26.7
	
	0
	0.1
	0.8
	0.1
	0.8

	Total
	45.0
	100.0
	1.3
	2.9
	1.7
	3.8
	3.0
	6.7


[bookmark: _Toc350327974]*These distances will remain the same regardless of the LAA or NLAA distances.
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Figure C-3. Areas used to determine hectares in column 2 (Total for Rings) in the Effect Determination Area, Table 10 above.  The following percentage column (column 3) is calculated by summing the hectares across all four areas and determining the percent each ring is of the total.  Outside rings should be a much larger percentage than the inside rings.
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Figure C-4.  Areas used to determine hectares in column4 (Project Disturbance) in the Effect Determination Table 10 above.  The following percentage column (column 5) is calculated by dividing the hectares from the column (column 4) as a percentage of the hectares for the same ring (row) in column 2.
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Figure C-5.  Areas used to determine hectares in column 6 (Existing Disturbance) in the Effect Determination Table 10 above.  The following percentage column (column 7) is calculated by dividing the hectares from the column (column 6) as a percentage of the hectares for the same ring (row) in column 2.
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Figure C-6.  Areas used to determine hectares in column 8 (Existing Disturbance) in the Effect Determination Table 10 above.  The following percentage column (column 9) is calculated by dividing the hectares from the column (column 8) as a percentage of the hectares for the same ring (row) in column 2.
[bookmark: _Toc350327975]Appendix D.  Rocky Mountain U.S. Forest Service Guidance for New Listing Decisions on Species and Critical Habitats

This document provides guidance for how to proceed when the status of a species changes and/or critical habitat is designated under the Endangered Species Act (ESA). It is organized in a progression following the listing process. Background on the listing process itself is provided in the Appendix.
The stated purpose of the ESA is to provide a means whereby the ecosystems upon which endangered and threatened species depend may be conserved, and to provide a program for conservation of such species. Congress further directed that all federal departments and agencies shall seek to conserve endangered and threatened species and shall use their authorities to further the purposes of the ESA. The following guidance outlines steps that are necessary to minimize or avoid impacts in response to new listing actions, and also identifies some opportunities to redeem our affirmative responsibility to actively conserve these species and their habitats.
Typically, a species that warrants listing, and is known or likely to occur on National Forest System (NFS) lands, would have come to our attention well in advance of the decision to list it under the ESA. Most likely it will already be on the Regional Forester’s sensitive species list. And, except in the case of an emergency listing, a species will have been “proposed” for listing for a period of about a year before the final listing decision is made and goes into effect.
With a new listing, federal agencies have the obligation to bring all ongoing actions for which we retain discretion into compliance with the ESA by completing Section 7 consultation. The purpose of the consultation is to assure that those actions will not jeopardize listed species or adversely modify their critical habitat. 
When a Species[footnoteRef:1] Is Found To Be Warranted for Listing, but Listing is Precluded by Other Higher-Priority Listing Actions: [1:  For the sake of simplicity, we use the term “species” to refer to a listable taxon under ESA, which could include species, subspecies, or a Distinct Population Segment. 
] 

1. The species becomes a “candidate” for listing. Candidate status does not confer the protections of the Endangered Species Act. However, if it is not already on the Regional Forester’s sensitive species list, and is known or likely to occur on the NFS lands, the species will automatically be added.  During the next sensitive species list update, the list of species identified in the Region 2 Supplement to Forest Service Manual 2670 will be corrected to include this species.
1. The Regional Office (RO) will send a letter to the affected Forest Supervisor(s), summarizing the factors that led to the “warranted” determination, and advising a review of any programs or projects which may exacerbate those factors. 
1. Forests shouldcoordinate with the Regional Office and other appropriate entities to determine whether development of a conservation strategy is needed and would be useful. Undertaking well-formulated conservation actions that show measureable results may make significant contributions to conservation of the species and potentially may reduce or eliminate the need to list the species in the future. Refer to the “Policy on Evaluation of Conservation Efforts when Making Listing Decisions” for additional information about how such actions are evaluated. http://www.fws.gov/endangered/esa-library/pdf/PECE-final.pdf   when it is, ude 9(a)(2) here for plants.you want a discussion relating to plants? conservation actions are measurable and can d. Additional inffr. Additioanl 
1. Any projects expected to have adverse effects on a sensitive species with candidate status should be carefully scrutinized. The project should be either re-designed to avoid or minimize adverse effects, or foregone to assure that viability of the species is not compromised. Keep in mind that a viability analysis must be conducted at the appropriate scale, which likely will be above the project level.
1. Forests are encouraged to work with the U.S. Fish and Wildlife Service (FWS) to develop a Candidate Conservation Agreement (CCA). For fish or wildlife species, a CCA covering NFS lands can be especially effective when it complements a Candidate Conservation Agreements with Assurances (CCAA) developed by adjacent private landowners to avoid or minimize take.
1. When amending or revising forest plans, add appropriate management direction that will contribute to the long-term conservation of sensitive/candidate species.
When a Species Is Proposed for Listing or Critical Habitat is Proposed for Designation:
1. The RO will send a letter to the affected Forest Supervisor(s) providing notification of the proposed listing rule and its effective date, a link to the Federal Register notice, and a summary of the threats analysis. RO staff will update the TES Species Occurrence Matrix on the TES web page and the sensitive species list to reflect the changed status of the species as “proposed” for listing.
1. FWS will provide an opportunity to comment on the proposed listing and identify any specific types of information being requested. Comments from the Forests/Regions must be forwarded to the Washington Office for consolidation and transmittal by the Deputy Chief for National Forest Systems to FWS. 
1. As a “proposed” species, the species does not yet have full protections under the Endangered Species Act on NFS lands. However, under the ESA the Forest Service is required to conference with FWS on any action that may jeopardize a species proposed to be listed or that may result in the destruction or adverse modification of proposed critical habitat. The purpose of the conference is to identify and resolve any potential conflicts at an early stage in the planning process. FWS may make advisory recommendations on ways to minimize or avoid adverse effects.
1. The agencies have the option to conference even if the effects are not severe (i.e., at the “may affect, likely to adversely affect” level vs. “likely to jeopardize”). One of the advantages to the Forest Service of doing so is that the resulting conference opinion provided by FWS may be able to be rolled over into a biological opinion, saving time and effort, if/when the species ultimately is listed. This approach is especially recommended for long-range and programmatic plans.
1. In recent years there have been no species proposed for listing that occur on NFS lands in the Region, that were not first on the Regional Forester’s sensitive species list. It is expected that ongoing actions and projects that are in preparation will already have in the record an analysis of possible effects on the species (documented in a Biological Evaluation), and will have been designed to avoid or reduce any adverse effects to the extent possible. The BE can be used for conferencing purposes with FWS. 
When a Species Is Listed as Endangered or Threatened, or Critical Habitat is Designated:
1. The RO will send a letter to the affected Forest Supervisor(s) providing notification of the listing and its effective date (which is usually 30 days after the final rule is published in the Federal Register) and a summary of the threats analysis. The RO will update the TES Species Occurrence Matrix on the TES web page to reflect the new status of the species.
1. Consider whether preparing a Supplemental Information Report (SIR) for the Forest Plan or other programmatic decisions is necessary or desirable. The purpose of a SIR is to evaluate new information and determine whether correction, supplementation or revision of the decision is warranted. Programmatic plans provide a particularly good opportunity to establish a proactive program for conservation (per ESA Sections 2(c)(1) and 7(a)(1)) of the newly-listed species. A programmatic Section 7(a)(1) consultation may be used to identify conservation measures that can be integrated into general program delivery and to focus site-specific planning and consultations.
1. The Forest Service is required under the ESA to consult on all proposed and ongoing actions that “may affect” newly listed species or designated critical habitat.  Work with the Regional Office, Level 1 team (if applicable), and the local FWS office to assure consistency in effects determinations.  Early coordination with the FWS is essential and will help to streamline the process.
A.  For new actions:
1. Prepare a Biological Assessment and consult with FWS. If available, screens developed to guide effects analysis and assist with determinations of effect may be used.  
1. Do not sign National Environmental Policy Act decision documents until ESA Section 7 consultation is concluded, any non-discretionary requirements have been incorporated into the decision, and consideration has been given to any conservation recommendations that were offered by FWS.
B.  For ongoing actions:
1. Forests should review all ongoing actions that are being implemented or that have contracts awarded or permits issued. If there will be effects to the species or critical habitat, consultation must be completed.
1. Review actions for which formal conferencing with FWS occurred prior to the effective date of the listing final rule; determine if any significant new information or changes occurred that would alter the content of the Biological Assessment (BA), conference report or conference opinion.
1. If there is no substantial new information and the action did not change, make an official request to FWS to roll over the conference opinion to a biological opinion.
1. If the effects of the action are not consistent with new information per the listing, or if the action changed, amend and resubmit the BA to FWS for consultation.
1. Review actions for which conferencing with FWS has not been completed prior to the effective date of the listing final rule.
2. For "may affect, not likely to adversely affect" (NLAA) determinations, submit the BA as soon as possible to FWS for concurrence. Consider batching similar actions together.  See C. below to determine if the action can go forward once consultation has been initiated.  
2. Identify “may affect, likely to adversely affect” (LAA) actions to help prioritize and expedite consultation (if possible). Submit the BA for formal consultation as soon as possible.  See C. below to determine if the action can go forward once consultation has been initiated.
1. Determine whether ongoing actions can proceed:
Whether ongoing actions can continue during the consultation process depends on our ability to comply with ESA Section 7(d) and Section 9.  

Section 7(d) prohibits irreversible or irretrievable commitments of resources that would foreclose the formulation or implementation of any reasonable and prudent alternative measures. As part of the formal consultation process, FWS may provide reasonable and prudent alternatives or measures in their Biological Opinion. Reasonable and prudent alternatives may be needed if the action is likely to jeopardize the listed species or is likely to adversely modify its critical habitat, and reasonable and prudent measures may be formulated to avoid or minimize incidental take that would otherwise be reasonably certain to occur. In accordance with ESA regulations, “reasonable and prudent” alternatives are those actions that could be implemented in a manner consistent with the intended purpose of the agency action, that are feasible, and are within the scope of action agency’s authority, in order to reduce the likelihood of jeopardizing the continued existence of the listed species or of destroying or adversely modifying critical habitat. This ‘commitment of resources’ prohibition is in force during the consultation process and continues until informal or formal consultation is concluded. 

Section 9 of ESA identifies prohibited acts, which are somewhat different for animals and plants. “Take” is prohibited for listed animal species but there is no take for listed plant species. Unlike animals, listed plants are not protected on private lands, unless there is a State law providing protection.  
 
Section 9(a)(1) prohibits the taking of endangered fish or wildlife species without a specific permit or exemption.  Forest Service actions that are reasonably certain to result in incidental take must obtain an exemption from the prohibitions of section 9.  This is conducted through the Section 7 process and concludes with an incidental take statement as part of the FWS’ Biological Opinion.  

Section 9(a)(2) prohibits removing and reducing to possession any listed plant species from areas that are under federal jurisdiction, or maliciously damaging or destroying any such species in that area. In the unlikely event that a federal action would include this type of activity, it could not proceed.

Ongoing actions can continue if:
1.  	The project is determined to have “no effect” on the listed species or its critical habitat. 
2.  	The action may affect the species or its critical habitat, but formal or informal consultation has been completed.
3.  	The project has a NLAA determination with concurrence from FWS, and a Section 7(d) determination concludes that no irreversible or irretrievable commitments of resources will occur.
4. 	The project has a LAA determination, but adverse effects of the action can be avoided while consultation is being concluded, and a 7(d) determination concludes that no irreversible or irretrievable commitments of resources will occur. It is advisable to consult with the FWS regarding the 7(d) determination. 
Ongoing actions need to be modified or suspended, provided there is discretion to do so, if:
1. A LAA determination has been made and incidental take or adverse modification of critical habitat cannot be avoided.
1. A 7(d) determination concludes that continuation of the action will result in irreversible or irretrievable commitments of resources.

When a Species Is Down- Listed or De-Listed:
1. The RO will send a letter to the affected Forest Supervisor(s) providing notification of the change and a summary of the reason for the change.  RO staff will update the TES Species Occurrence Matrix and the sensitive species list as appropriate.
1. Under the ESA (Section 4(g)), there is a requirement to effectively and cooperatively monitor the status of the species for at least 5 years. This is to assure that the protections of the ESA continue to be unnecessary.  In Region 2 it is our policy as stated in the R2 Supplement to FSM 2670 to automatically add de-listed species to the Regional Forester’s sensitive species list, at least for the post-delisting monitoring period.
1. Preparation for de-listing usually involves putting a conservation strategy in place to guide management after the recovery plan is no longer in effect. Affected Forests should review the provisions of the conservation strategy and consider preparing a SIR to document whether or not there is a need to adjust the Forest Plan.  


Background on the Listing Process

Candidate Species
Listing can happen two different ways: through the petition process or through the candidate assessment process: 
· The ESA provides that any interested person may petition the Secretary of the Interior to add a species to [or to remove a species from] the list of endangered and threatened species, or to change the status from threatened or endangered.  When a petition is received, the FWS must respond (to the maximum extent practicable) within 90 days (a “90-day finding”) with a determination as to whether the petition presented “substantial information” indicating that the change in listing status may be warranted.  If the 90-day finding is positive, FWS must then complete their status review within one year of receipt of the petition (a “12-month finding”).
· The candidate assessment process is an internal process in which FWS staff conducts status reviews and identifies species as candidates for listing.

When species are evaluated through the petition or the candidate assessment process to determine whether they should be listed under the ESA as threatened or endangered, three outcomes are possible:  
1) 	The species is found not warranted for listing (and does not have candidate status); 
2) 	The species is found warranted for listing and a proposed listing rule is prepared; or 
3) 	The species is found warranted for listing, but listing is precluded by higher priority actions (and the species has candidate status during the interim period until the listing action is undertaken).

When a species is identified as a candidate, FWS assigns a listing priority number (LPN) that takes into account the magnitude and immediacy of threats to the species, as well as its taxonomic distinctiveness. A species with the “lowest” listing priority number (on a scale of 1-12) will have highest priority (e.g., an LPN of 2 is higher priority than an LPN of 7), and will be scheduled first for further evaluation and listing decisions.

Every year, FWS reviews the status of each candidate species.  FWS determines if new biological information exists, and evaluates whether conservation efforts may have removed or reduced threats to the species. Annually, the FWS publishes the Candidate Notice of Review that identifies any species to be added to or removed from the list of candidate species, as well as any changes to the listing priority number for each candidate.

Listed Species Reviews
A review of each listed species is conducted by FWS every five years if possible (per Section 4(c)(2) of the ESA).  The outcome of the review is a recommendation to change the status of the listed species if warranted. 

Species Listing and Critical Habitat Designation
It is important for the Forest Service to work with FWS during development of the proposed rules for listing of a species and for designation of critical habitat.  Often a species and its habitat are on federal land and the Forest Service may have the best available information about local distribution, status, possible threats, and responses to management of the species. It is important to submit this information early in the process. This is particularly important for proposed critical habitat, since the final critical habitat designation rule typically does not include any land that was not previously included in the proposed rule.  A final rule is published after review and incorporation of substantive comments on the proposed listing or critical habitat designation.

Listing of the species and designation of its critical habitat are generally supposed to be completed concurrently.  However, it is not uncommon that designation of critical habitat does not occur until after listing of the species is completed, because of the time required to complete additional requirements such as economic impact analysis. It is also possible that FWS may determine that designation of critical habitat is “not prudent” as defined under the ESA.  

Forest Service Comment Process
An opportunity to formally comment on a species’ listing or critical habitat designation occurs when a proposed rule is published.  When a proposed rule is published in the Federal Register, the Regional office will notify the affected Forests of the opportunity to comment. All comments will be compiled and submitted to the Washington Office, because authority is reserved for the Deputy Chief to make recommendations on classification of species and critical habitat determinations (FSM 2670.42).
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Oebeque Phacelia Field Form 


Date: Personnel: 


Affiliation : 


Location : 
UTM Zone UTMX UTMY Waypoint 


Elevation : 
Meters Feet 


Aspect: true 
Degrees (nearest 5 degrees) Degrees 


Slope: 
or magnetic 


Geology (circle): Atwell Shire Molina Comments: 


Topograhic 
Circle one or more 


Other 
postion: Toeslope midslope hilltop shoulder flat 


Soil color 
Circle one or more 


grey chocolate purple tan reddish whiteish blackish 


Soil type 
Clay loam/silty Clay 


ClaY-Silty Clay loam All other-unsuitable 


Strength Dry Wet Moist Dry footprints Dry Strength 
Soil 


character Hard to Easily broken, shallow 
Brittle break sticky-slick breaks easy loose Sandy Very hard 


Comments: 


Soil Moisture: Wet Dry Other: 


Comments: 


Rock Fragments: >6" Pebbles % cover/square meter: 


Comments: 


Percent canopy cover: 
Suitable Marginal Unsuitable 


Comments: 


Number of Plants: Number of Groups: 


Comments: 


Size of occupied habitat: Meters: 
Length Width Height 


Comments: 


Size of potential habitat: Meters: 
Length Width Height 


Comments: 


Height of formation Above Below None Comments: 


above and below PHSU 


habitat 


Comments: 


Surface characteristics: 
Shrink-Swell Depth of cracking 


Alligator Popcorn Comments: 


Associated Species: 


Immediate 


Associate Species: Edges 


General plants/weeds: 


Photos: 
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