BLUM | COLLINS e

Aon Center

707 Wilshire Boulevard
Suite 4880

Los Angeles, California
90017

213.572.0405 phone
213.572.0401 fax

December 19,2016

Honorable Mayor and City Council
City of Riverside

3900 Main Street, 3" Floor
Riverside, CA 92522

Via hand delivery
Re:  Appeal re Sycamore Canyon Business Park Buildings 1 and 2 DEIR, State

Clearinghouse # 2015081042, Planning cases P14-1072 (EIR), P14-1081
(DR), P14-1082 (MCUP), P16-0101 (GP), P16-0102 (PM), and P16-0103

(VR)

Dear Honorable Mayor and City Council:

On behalf of the Golden State Environmental Justice Alliance (“GSEJA™), formerly
Socal Environmental Justice Alliance, we are filing this appeal of the decision of the City
of Riverside Planning Commission on December 15, 2016 regarding Planning cases P14-
1072 (EIR), P14-1081 (DR), P14-1082 (MCUP), P16-0101 (GP), P16-0102 (PM), and
P16-0103 (VR) for the reasons stated in the attached September 23, 2016 letter and
attachments.

¢t M. Collins

llins@blumcollins.com
707 Wilshire Boulevard
Suite 4880
Los Angeles, California
90017
213.572.0405 phone
213.572.0401 fax
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September 23, 2016

Patricia Brenes

City of Riverside

3900 Main Street, 3™ Floor
Riverside, CA 92522

pbrenes@riversideca.pov
Via Email & U.S. Mail

Re:  Comments on Sycamore Canyon Business Park Buildings 1 and 2 DEIR,
State Clearinghouse # 2015081042

Dear Ms. Brenes and the City of Riverside:

Pursuant to the California Environmental Quality Act (“CEQA™), this letter is to serve
you with comments on behalf of the SoCal Environmental Justice Alliance (“SEJA”™)
regarding the Sycamore Canyon Business Park Buildings 1 and 2 (*the Project”) Draft
Environmental Impact Report (“DEIR™). We understand the Project to comprise the
removal of a blue line stream and its replacement with a 2.96 acre “mitigation area,” and
the construction and operation a logistics center consisting of two buildings located
approximately 0.4 miles west of Sycamore Canyon Boulevard at the western terminus of
Dan Kipper Drive and north and west of Lance Drive in the City of Riverside, California,
along with its associated street and utility improvements on a 76 gross acre, 71 net acre
set of parcels. Building 1 would be sited on Parcel I and approximately 1,012,995 square
feet in size. Building ! would have 147 dock doors located along the east and west sides
of the structure and would be approximately 41 feet from grade. Building 2 would be
sited on Parcel 2 to the north of Building 1. Building 2 will be approximately 362,174
square feet in size, which includes up to approximately 10,000 square feet of office
space, and approximately 352,174 square feet of logistics/industrial use. Building 2 will
have 45 dock doors along the south side of the structure and would be approximately 37
feet from grade. The two Buildings would have separate owners and the Project is being
built on speculation with no future tenants identified.

Our comments track the sections of the DEIR as reorganized by you or your consultant.
Thus, we go from Section 5.1 Aesthetics to Section 5.10 Land Use and Planning and then
back to Section 5.3 Air Quality (we have no comments Section 5.2 Agriculture and
Forestry).
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Project Objectives

We believe your Project Objectives are tightly defined to require the construction of two
logistics centers on the Project site. This is disappointing as they will pose a threat to
residents and to the adjacent Sycamore Canyon Wilderness Park. The applicants and you
could have chosen an office use, which would be compatible with the General Plan
designation and zoning, and was recommended by at least one neighborhood group.

Comments on NOP

You received comments from among other entities the City of Moreno Valley, which
calculated based on the ITE Trip Generation Manual that the Project would generate
1006 truck trips daily. Your assessment was that it would “only™ generate 917. Please
explain this discrepancy.

Friends of Riverside’s Hills commented that the DEIR should assess impacts to the
federally endangered Stephens’ Kangaroo Rat (“SKR”), for which a Core Reserve exists
immediately adjacent to the site in the Sycamore Canyon Wilderness Park. You failed to
do this entirely, relying solely on the payment of a mitigation fee. The payment of a
mitigation fee will not avoid mortality to any SKR on the Project site, and you did not
survey for them. Friends also noted that the City’s General Plan is adjacent to a
residential neighborhood (two, actually) and will pollute; this is contrary to General Plan
Policy AQ-1.3 which says to separate, buffer and protect sensitive receptors from
significant sources of pollution to the greatest extent possible. An office use would have
avoided this conflict.!

The Pechanga had extensive comments on impacts to Cultural Resources which we will
discuss when we get to that section of the DEIR but also they mentioned in particular that
the DEIR should address impacts from smog to rock art in the area which the DEIR does
not do.

The Sycamore Highlands Action Group (“SHAG™) commented that residents were led to
believe that that site would be used for an office building or an appropriate light
industrial building that would buffer the nuisance and environmental effects from the
nearby distribution centers. The present use will significantly exacerbate those effects.
SHAG noted that the Project would lead to significant noise pollution, light pollution,
traffic impacts, and health impacts. SHAG specifically mentioned that the health impacts
of cumulative projects should be assessed with this one, such that the diesel particulate
matter (“DPM”) from the other adjacent distribution centers along with the present
Project would be honestly assessed. This was not done.

' To the extent that you assert that office use would be precluded by the March Air Reserve Base
Airport Compatibility Plan, we disagree: office uses are apparently not precluded because you are
including them in the Project anyway. Indeed, the DEIR concedes that Zones D and C1 of the
MARB/Inland Port Land Use Compatibility Plan permits residential uses on the site.
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In oral comments on the NOP residents asserted that 2001 should be used as a baseline on
noise, and that cumulative impacts from the World Logistics Center (“WLC”) should be
considered. The WLC was considered, but, as we note below, a number of other projects
appear to have been left out. Commenters also noted that the NOP was apparently only
sent to 18 homes in the area and that this was inadequate notice. We agree, and it appears
that the NOP only gave an effective two days’ notice for the community meeting.

Alternatives Analysis Summary

You did not evaluate an office use; you chose to evaluate a manufacturing use that was
more intensive. You did not evaluate an alternative that allowed the blue line stream to
continue running through the site, despite the requests of NOP commenters that you do
so. You rejected a Reduced Density Alternative as economically infeasible. CEQA
requires you to assess alternatives that reduce environmental impacts; your
manufacturing use did not do this, and your choice of alternatives did not represent a
reasonable range. With regard to your rejection of a 700,000 square foot and 300,000
square foot building as infeasible, this is cherry-picking, as the smaller building would be
in this range anyway. You did not need to define the Project Objectives to have a
building over 1,000,000 square feet in size and you haven’t provided an economic
analysis supporting your conclusion that only such a building would have a market.

Other CEQA Topics

The document refuses to acknowledge that the construction of two logistics centers on
undeveloped land represents a significant and unreversible change, on the ground that the
site is designated for development under the Sycamore Canyon Business Park Specific
Plan (*SCBPSP”). This ignores reality: the site is undeveloped and presently contains a
blue line stream, and you propose to develop it and eliminate the stream. This is by
definition a significant and unreversible change. Also you state there will be no
significant long term energy use. We beg to differ, based at very least on all the
combustible diesel fuel that will go into the operation and use of the Project and the fact
that you have failed to require rooftop solar, which you could have.

Project Site — Existing Conditions and Proposed Project

You acknowledge that the Project site is bordered by the Sycamore Canyon Wilderness
Park to the west, residential development to the north and northwest, a Ralph’s
Distribution Center to the south, Big 5 and Flex Steel Distribution Centers to the east, and
the recently approved Sycamore Canyon Business Center at the site’s northeast corner.

In light of all these intensive uses to the east and south and the sensitive uses to the west
and north, a buffering use such as an office building or light manufacturing should have
been considered. Neither were. The General Plan designates the site as Business/Office
Park (B/OP). While the SCBPSP designates the site as industrial, this conflicts with the
General Plan, which would have to be amended.
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The Project proposes General Plan and Specific Plan amendments to eliminate planned
circulation through the site. The Tentative Parcel Map would combine 17 existing
parcels into 2 parcels and three lettered lots. Grading exceptions would be required.
Building 1 would be 41 feet from grade and Building 2 would be 37 feet from grade.
You claim that the buildings won’t be visible from the residential areas because they will
be below grade from them; however, in your Aesthetics discussion you contain
renderings which belie this assertion.

Under “Sustainability Features,” it appears that you largely intend to comply with green
building codes; nothing more. You provide for “solar ready” roofs, not solar. You
provide for three EV charging stations for the hundreds of cars that will be accessing the
site; you do not provide for EV charging for the trucks. You provide for bicycle parking
though this will exacerbate the risk of lung damage and asthma for employees given the
use of the site. And you do not prohibit the use of transport refrigeration units (“TRUs”)
onsite though they will be in close proximity to residents and pose significant health
threats to them according to the California Air Resources Board (“CARB").

Effects Found Not to Be Significant

We disagree with your conclusion that the following effects are not significant, as
discussed in the following sections: aesthetics, cultural resources, biological resources,
greenhouse gases (“GHGs™), hydrology and water quality.

Aesthetics

At 5.1-9 you note that the proposed trail will interfere with the fire access/maintenance
road as presently planned. We question whether there will be room for any landscaping
on this side of the development.

Here you acknowledge that Buildings 1 and 2 will be visible to the homes to the north
and northwest. You indicate that the Buildings will have mounted lighting 34 and 32 feet
above finished floor elevations, respectively. You try to suggest that the lighting will
have no impact on residents or the adjacent Wilderness Park because these lights will
have “no uptilt,” but the light is going to disperse. With respect to the Wilderness Park
you assert that the lighting will comply with the Sycamore Canyon Wilderness Park SKR
Management Plan and Updated Conceptual Development Plan but you do not specify
how. You acknowledge that the lighting will be sufficient for the distribution centers’
24/7 hours of operation, and you acknowledge that Building 2 is a mere 100 feet from the
residential lots to the north. DEIR at 5.1-8.

Threshold A: Would the Project substantially affect a scenic vista? Here you
acknowledge that construction of the Project has the potential to impact views of the Box
Springs Mountains for homes to the west of the Project site, but you claim it won’t due to
the height of the Mountains. You have not provided any depictions to convince us of
this, and the buildings could obstruct views of the lower parts of those Mountains. You
further acknowledge that views from homes to the north of the Project site will be
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impacted but say this isn’t significant because the proposed Project is within an area
zoned for industrial use. This is still a significant impact, which you fail to recognize,
especially for homes to the northeast which presently have unobstructed views of the
Sycamore Canyon Wilderness Park through the Project site.

Threshold B: Would the Project substantially damage scenic resources, including, but
not limited 1o, trees, rock outcroppings and historic buildings within a state scenic
highway? You read this threshold to mean only impacts to a state scenic highway, but
that reads out the first part of the sentence, which specifically makes the latter part of the
sentence dependent upon it. This is not based on substantial evidence. You assert that
the trees that will be lost as a result of development “are typical of riparian vegetation and
not unique to the area,” but they are natural, unlike those immature trees that you will
plant in the proposed Mitigation Area. We disagree with your assessment.

Threshold C: Would the Project substantially degrade the existing visual character or
quality of the site and its surroundings? Again you claim the riparian feature is not
“unique.” We disagree, as it is to the area. The fact that development is occurring “as
intended per the General Plan 2025, the Sycamore Canyon Business Park Specific Plan,
and the Zoning Code,” does not detract from this being a significant impact.

You provide sample views from the residences to the west and north once landscaping is
“mature” but you do not specify how long that will take. We project ten years. At 5.1-25
the view from the residences to the north from the second story discloses that the Project
will totally obstruct their view of the hills in the distance. You also do not include a
photo rendering of how views from the Sycamore Canyon Wilderness Park will be
affected.

You assert that the development “will not substantially degrade the existing visual
character or quality of the Project site or its surroundings,” because the Project is
consistent with views to the east and south of other logistics warehouses, and will
eliminate illegal dumping, but the Project will eliminate open space which offers
expansive views to the homes to the north, and any illegal dumping is not visible from
those homes especially based on the photos provided.

Mitigation Measure (“MM”} AES | provides for an eight-foot tall decorative block wall
between the Project site and the homes to the north and west. This will not be
sufficiently high to screen views of the trucks. The same is true for AES 4.

Threshold D: Would the Project create a new source of substantial light or glare which
would adversely affect day or nighttime views in the area? You say “the” potential
impact associated with exterior lighting is spill light or light trespass but you go on to
acknowledge that glare can also be an impact, though you do not evaluate it. You seem
to be asserting that MM HAZ 4, which requires compliance with the Zoning Code and
Riverside County Airport Land Use Commission conditions of approval, will reduce
impacts to less than significant. We disagree with your conclusion as not based on
substantial evidence. The Zoning Code, according to you, requires “that on-site lighting
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be arranged so as to reflect away from the adjoining property or any public streets, and
that lighting not be directed skyward or in a manner than [sic] interferes with aircraft
operation.” Whether or not the building lights are directed skyward or toward the
adjacent properties, there will be significant spill light given that they will be mounted 34
and 32 feet up. You say this will be so “except along the north building wall where the
lights will be lowered to a level to provide safety while not producing glow into the
neighboring yards to the maximum extent feasible,” which you do not define. Thisis a
significant impact for the properties to the north of Building 2 which will only be 100 feet
from the property line. And you haven’t addressed the properties facing the western
portion of Building 2, which will only be 138 feet east of the property line. Finally, you
have not addressed glare or light spill from the parking lot lighting which will face the
residences to the west. Compare Figure 3-10 with Figure 3.1-1, Surrounding Area. That
lighting is proposed at the maximum height permissible under the Zoning Code, 20 feet.

Next you state that “Existing large-scale light industrial uses to the east and south of the
Project site provide night lighting in the area, and also “street lights on roadways within
the Sycamore Canyon Business Park, including Dan Kipper Drive and Lance Drive . . . as
well as on roadways within the residential subdivisions north and northwest of the Project
site provide an additional source of existing lighting,” and that “As a result, lighting from
the proposed Project would not result in a substantial source of new light or glare.” We
disagree strongly. The backyards of the houses to the north and northwest face the
Project site. The new lights will be substantially higher and closer than anything they are
experiencing now.

In short, we disagree with your conclusion that impacts to aesthetics, light and glare are
less than significant with mitigation.

Concerning your MM’s, MM AES 9 requires the “same elements” as used in the front
elevation, including office areas, at every corner of Buildings 1 and 2. To the extent this
calls for windows, those windows will create a source of daytime glare that was not
evaluated, particularly from the western elevations of Buildings 1 and 2 when the sun is
setting. MM HAZ 4 is solely addressed to hazards from or to the nearby March Air
Reserve Base and only prevents lights from being directed upwards.

Land Use and Planning

You skip from section 5.1 to section 5.10. We’re not sure why, but to the extent that yu
are trying to demonstrate in Section 5.10 (Land Use) that the Project was pre-ordained,
we beg to differ for the reasons stated earlier.

Here you seek a “minor” CUP to allow for a warehouse of greater than 400,000 square
feet pursuant to Riverside Municipal Code 19.150 Base Zones Permitted Land Uses,
which requires discretionary review to look at the Riverside Good Neighbor Guidelines
as to compatibility. We disagree with any conclusion that the Project is consistent with
the Good Neighbor Guidelines, particularly since you did not designate truck routes to
avoid residential neighborhoods as they require.
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You assert that the Project is consistent with the SCBPSP because it recommends the
development of light industrial, distribution warehousing or product assembly. Either
light industrial or product assembly uses would result in far less intensive air quality and
other impacts to adjacent residents. The DEIR concedes the backyards along the
northwest portion of the site will be 138 feet from Building 2 and accordingly they won’t
be much further from the loading docks at Buildings 1 and 2. Building 1 will have dock
doors and truck exhaust directly facing the residences.

You fail to analyze the Good Neighbor Guidelines in the DEIR, relegating the discussion
to an appendix. This violates CEQA. Vineyard Area Citizens for Responsible Growth v.
City of Rancho Cordova (2007) 40 Cal. 4th 412,

Threshold A: Will the Project physically divide an established community? We believe
the answer is yes. The development of the Project will eliminate pedestrian access
between the Very Low Density Residential to the west and the Medium Density
Residential to the north. You are effectively placing an industrial use between two
residential neighborhoods.

Threshold B: Would the Project conflict with any applicable land use plan, policy or
regulation . . . adopted for the purpose of avoiding or mitigating an environmental effect?
Here, the answer is again yes, based on conflicts between the Good Neighbor Guidelines
and the Project. Specifically, as noted above, you should have designated truck routes to
avoid residential areas and did not. Further, your health risk assessment did not address
background levels of DPM from existing distribution facilities in the vicinity, and if it
had, it would have found a significant impact.

Noise

As predicted by local residents, local nighttime noise levels exceeded the 45 dBA
nighttime residential noise standard “for all hours,” at least at location LTI, and ranged
from 51.0 dBA to 58.1 dBA.? This is almost certainly due to the existing distribution
center uses in the vicinity. This situation would almost certainly be exacerbated by the
Project. For location L'T2 the nighttime residential noise standard of 45 dBA was
exceeded at 10 pm and from 4 am to 7 am.

You report that noise levels for single family residences which the Project is adjacent to,
are per the General Plan 2025:
Normally Acceptable at up to 60 dBA CNEL/Lun
- Conditionally Acceptable at 60-65 dBA CNEL/Lan

2 You write “It is important to note that there is an existing wooden fence along the residential
property line at location LT1 and the noise meter was placed on the Project side of the property line; thus,
the noise level on the residential side may be lower.” It is unlikely that the noise level is lower due to a
wooden fence and if so it would only be minimally lower, Also there is a drop from the residential
properties to the Project site. Therefore the noise more than likely travels to the residences as there is no
barrier to stop it, as the residents report from their direct experience.



Patricia Brenes, City of Riverside
September 23, 2016
Page 8

- Normally Unacceptable at 65-70 dBA CNEL/Ldn
- Conditionally Unacceptable at 70 dBA CNEL/Ldn

Nuisance sound limits per the Municipal Code are 70 dBA for industrial anytime
(exterior) and 45 dBA night or 55 dBA day for residential (exterior), although for Code
Enforcement purposes, the City grants 5 dBA leeway for 15 or 30 minutes per hour, or 10
dBA for five minutes or 15 dBA for 1 minute in any hour, or 20 dBA for (apparently) an
instantaneous noise.

You quote the Municipal Code Section 7.35.010(B) which makes it unlawful to load and
unload from 10 pm to 7 am “in such a manner as to cause a noise disturbance across a
residential property line,” but then you promptly disregard this standard.

At 5.12-19 you actually suggest that the immature landscaping to the north of the Project
site will limit sound traveling from the site to the residences. Then you state that the
Project will be designed to allow for “right-in, right out” access so0 as to limit the amount
of traffic coming from Dan Kipper Drive. This makes no sense, you would need left-in,
right out to achieve this result.

Threshold A: Noise levels in excess of local General Plan or noise ordinance. You
concede that construction noise will reach 80 dBA Leq at residences to the north and
northwest and in Sycamore Canyon Wilderness Park and that even with the placement of
a 12 foot noise barrier the impacts will be significant and unavoidable. With regard to
operational noise you state impacts will be less than significant except as to receptor
numbers 3 and 4 where the noise will exceed the exterior noise nighttime standard of 45
dBA Leg. As to these two receptors you propose placing sound barriers on their property.
You then conclude noise inside the residences would be 35 dBA Leq, but you do not
address whether the 45 dBA outdoor standard would still be exceeded. You concede the
impact is significant and unavoidable because you cannot assure the residents will accept
the barriers.

You then assert the maximum permissible noise threshold is 75 dBA for daytime and 65
dBA for nighttime. You get there by using the Code Enforcement leeway of 20 dBA for
an instantaneous noise of less than one minute. Since the operational noise will not be
instantaneous you have misapplied the Municipal Code to the severe detriment of your
residents. You then assert that the maximum noise from backup beepers is 55 dBA Lmax.
This is in excess of the 45 dBA outdoor noise standard for residences, but you misread
the Municipal Code again to justify your result. We also disagree with your implicit
assertion (where you say that noise will be 44 dBA indoors, which you say is OK relative
to the 45 dBA standard) that the cited Municipal Code provision addresses indoor noise.
And this conclusion is again based on the assumption that you can place the noise
barriers on private property under MM NOI 16.

You then move on to trash compactors which the applicants apparently intend to have
operating outside. The trash compactors would, you say, generate levels of 59 dBA and
62 dBA at the top of the slope to the west which you claim would be dampened by 10
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dBA by the NOI 16 barriers. Again, you are presuming they can be placed there. And
you again are relying on your misreading of the Code to allow for 65 dBA nighttime
noise.

At 5.12-33 it appears from Figure 5.12-7 that you have modeled all of | backup beeper at
the nearest dock from Building 2 to the west. This is not representative as there will
likely be multiple backup beepers going at once, including from Building 1, which while
further to the south is completely exposed to the residences to the west and has 72
loading docks.

At 5.12-34 you summarize. You nowhere address operational noise impacts to Sycamore
Canyon Wilderness Park. There will be no sound barrier present to protect the Park.

Threshold B: Would the Project cause the exposure of persons to or the generation of
excessive groundborne vibration or groundborne noise levels? Here you contend at
5.12-37 that “According to the FTA, buildings can be exposed to ground-borne vibration
levels up to 0.5 PPV without experiencing structural damage. Additionally, the FTA has
determined that individuals can experience vibration levels up to 80 VdB (RMS) before
being adversely affected by vibration.” We think this is a serious mischaracterization of
what the FTA said. With respect to buildings, some buildings are far more fragile and
can only toleraste 0.25 infsec PPV (FTA 2006). With respect to human response, what
the FTA said was that 80 VdB relative to 10 in/sec would result in residential
annoyance for infrequent events, but that for frequent events {e.g., rapid transit, or here,
vibration from construction) annoyance occurs at about 72-73 VdB. See Figure 7-3,
Typical Levels of Ground-Borne Vibration, from Transit Noise and Vibration Impact
Assessment, Chapter 7 (included as Attachment A).

You then assert that Table 5.12-1 shows that heavy construction equipment will be
perceptible but not annoying. The Table doesn’t show this. To the extent that 87 RMS is
VdB, that would be considered annoying. You then assert that the vibration would be
attenuated at 40 feet and that “the majority” of the construction equipment would be
operating at a distance of 40 or more feet away from the residences. Here you assert that
the nearest residential structure is 14 feet from the property line. This conflicts with what
you said in the Aesthetics section. If it is true there is no substantial evidence for your 40
foot figure, and you don’t translate to VdB so we cannot evaluate your conclusions.
Under Vineyard and other cases you need to establish the path from your analysis to your
conclusions and you have not done that here.

Threshold C: Would the Project create a substantial permanent increase in ambient
noise levels existing without the Project? Unbelievably, in this section, you claim that
the ambient noise levels will go down from existing levels at all but two receptors, at one
of which noise will remain the same and at one of which it will increase by 10 dBA
CNEL. This is not at all credible. Since you acknowledge that the only noise mitigation
measure is the noise barrier at the residences which you do not know that you can
impose, there is no basis for concluding that the noise from a vacant field will be less
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than the noise from two large 24/7 distribution center buildings with truck bays in the
hundreds.

Next you claim that even as to the one receptor where noise will go up by 10 dBA, the
mitigated noise levels would still be within the GP 2025 “Normally Acceptable”
compatibility criteria for neighborhood parkland use. This isn’t neighborhood parkland,
and in any event, you earlier stated the threshold was whether there was a substantial
increase in noise, measured as 5 dBA, which at least that one receptor will experience.
Also, it appears you have not modeled the noisiest uses identified in the immediately
preceding section: you state here that the “dominant operational noise will generally
include noise associated with diesel truck engines, exhaust systems, braking and fork
lifts,” in other words, you did not apparently model (1) the backup beepers, (2) the trash
compactors, or (3) the HVAC systems. But above all, you have not explained how you
reached the implausible conclusion that noise levels from the site would be reduced.

Next you get into off-site noise, which you should have modeled with the on-site noise
but did not.

Concerning your mitigation measures, MM NOI 8 purports to limit haul truck deliveries
to the same hours as for construction equipment, but the hours for deliveries of
construction equipment are nowhere specified.

Public Services

Your discussion of Fire Protection does not address the comments of residents that
“emergency responders stationed at the firehouse on Sycamore Canyon Blvd. will be
unable to exit their facility or quickly traverse Sycamore Canyon Blvd. when responding
to an emergency.” NOP at 48 of PDF document.

Recreation

At 5.15-1 you acknowledge there are nine categories of parks in the City including
neighborhood parks and wilderness reserve parks. You then try to call Sycamore Canyon
Wilderness Park a “reserve/open space park,” which obfuscates its true role. Then you
assert (at 5.15-6) SKR Management Plan and Conceptual Development Plan calls for
either a masonry wall or a fence per Standard Detail No. 5520. We believe the
Management Plan prefers a masonry wall, in part due to the noise issue, and we think a
wall should be placed there.

You also indicate here that the access to the Park which was previously planned via
Kangaroo Court would instead by provided by an extremely narrow fire lane delineated
in Figure 3-11 Conceptual Landscape Plan. Figure 3-7B shows that Kangaroo Court was
to be a paved 2-lane road whereas the fire lane looks to be less than one lane and gravel.
Yu state at 5.14-1 there will be a less than significant impact regarding fire “because
some fire access will be maintained via the proposed on-site trail and parking lot.” This
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doesn’t address whether the fire access will be adequate, and access via that fire lane
would be the only access for the entire east end of the Park.

Transportation and Traffic

Figure 5.16-5 Project Trip Distribution (Trucks — Outbound) discloses that you assume
only 5% of the truck traffic will merge onto the [-215 and SR 60 at Fair Isle Drive while
45% will go northbound on 1-215 from Eastridge Ave/Eucalyptus. This is a convenient
assumption but we do not think it has a basis in reality as the residents have observed
from existing truck traffic. Unless you prohibit access at Fair Isle Drive (which you
should) there is nothing to prevent far higher numbers of trucks traversing a residential
neighborhood via the Sycamore Canyon Blvd./Fair Isle Drive route. You display similar
optimism at Figure 5.16-6 Project Trip Distribution (Trucks = Inbound). We also do not
see a basis for your conclusion that 15% of trucks will go to/from Sycamore Canyon
Blvd. as opposed to taking Eastridge Avenue to the I-215 south, but this has far less
consequences to the most affected residents.

As noted earlier, you claim to have relied upon the ITE Trip Generation Manual 9™
edition, but your numbers are at odds with those generated by the City of Moreno Valley.
See NOP Comments, PDF at 24, projecting 1006 truck trips versus the 917 you identify.
Also you should have disclosed the number of truck trips in your Transportation and
Traffic section but you did not.

At 5.16-18 Table 5.16-E Trip Generation Rates has Peak Hour trip rates where the
numbers do not add up for trucks. This may bave led to underestimates for your air
quality analysis.

Threshold A: Would the Project conflict with an applicable plan ordinance or policy
establishing measures of effectiveness for the circulation system? We believe Table
5.16-] represents an underestimate as to intersections | (I-215 Northbound Ramps/Fair
[sle Drive/Box Springs Road) and 2 (Sycamore Canyon Blvd./Fair Isle Drive) based on
your failure to assign a truly representative number of trips to and from the Project site
along this route.

At 5.16-08 you indicate that you identified cumulative projects in the City of Riverside
and the City of Moreno Valley. Your failure to identify cumulative projects in
unincorporated Riverside County is a major omission. We are aware of at least two
distribution center projects that would show up on the cumulative projects map if you had
bothered to include them: the Alessandro Commerce Centre (off Alessandro Blvd.) and
the Freeway Business Center (between old 215 Frontage Road and the 1-215). These
projects are highly significant to both traffic and air quality and should have been
included.

At 5.16-45 you concede that the Northbound Ramps for 1-215 at Fair {sle Drive/Box
Spring will be at LOS F under EAC and EAPC conditions and that this is significant.
However, for the reasons stated above we believe you have underestimated this impact.
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Regarding queuing, you concede that the number of trucks projected to arrive at Building
2 in the AM peak hour may result in queuing by three or four trucks outside the facility.
This violates Strategy 1a of the Good Neighbor Guidelines, attached as Attachment B.
You claim that this won’t result in parking on nearby residential streets because there is
designated parking on Sycamore Canyon Blvd. and portions of Box Springs Blvd., and
commercial parking elsewhere would violate RMC 10.52.155(a). That doesn’t mean it
won’t happen. It is likely the trucks will stop, and idie, on Dan Kipper Drive and Lance
Drive, increasing the pollutant load to which nearby residents are exposed. To the extent
they are discouraged from parking on Dan Kipper Drive, they may well park on
residential streets. This is a significant impact.

Threshold E: Will the Project result in inadequate emergency access? You
acknowledge here that the fire lane will only be 12 feet wide and made of gravel. This is
extrernely narrow for fire vehicle access. And again you did not address the issue of Fire
Station egress raised by SHAG.

Utilities and Service Systems

Threshold D: Would the Project have sufficient water supplies available to serve the
Project from existing entitlements and resources, or are new and expanded entitlements
required? Here you concede the Project’s projected demand is 100 afy and that this
demand is “almost double” the planned development for the Project site estimated in
Western’s 2010 UWMP. Actually, it is over double. You claim nevertheless that it is
consistent with the “overall projected increase in commercial water demand within
Western’s Riverside Retail Area as set forth in the 2010 UWMP.” This does not mean
Western will have enough water. The projected increase will happen anyway from
Western’s additional and existing customers.

You say Metropolitan’s 2010 UWMP shows it “has supply capabilities to meet expanded
demands from 2015 through 2035 under single dry-year and multiple dry-year
conditions,” however, you then say “Metropolitan’s Condition 3 water supply
allocation,” which you don’t identify, and Western’s water use reductions represent a
more severe shortage condition than what occurred under the single-year or multiple dry-
year scenarios identified by Metropolitan’s 2010 UWMP. You claim that Western has
modeled potential cutbacks under Metropolitan’s WSAP in the WSA and that this
analysis is more stringent than that required by SB610. You don’t specify how.
Apparently Western looked at 10-20 % reductions in imported supply, but Western may
well experience more than that, based on past experience and future potential conditions
in the Bay Delta. You rely on Western to conclude that water supplies “are sufficient,”
but we believe you have to exercise your independent judgment on the evidence, and you
don’t have a substantial evidence basis for reaching your conclusion here.

Air Quali
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First, as to your discussion of criteria air pollutants and health impacts, we do not think
you have adequately acknowledged the significant health impacts from ozone as required
under Bakersfield Citizens for Local Control. First of all, certainly there are relevant
studies that postdate 1993, and those studies have shown that children face a greater risk
of asthma. Second, you don’t appear to note anywhere that EPA recently adopted a more
stringent standard. Third, you haven’t admitted that the Basin is expected to take more
than 17 years to come into attainment status.

With respect to Toxic Air Contaminants (“TACs"), you concede there is no safe level for
them. You claim that the South Coast Air Quality Management District’s
(“SCAQMD’s™) MATES-IV study disclosed a 16 percent reduction from that of
MATES-III for the Project area, but you don’t address whether MATES-IV evaluated
emissions from the many new distribution centers in the area. Meanwhile, CARB has
proposed a bright-line limit of not placing a distribution center within 1000 feet of a
residential center, and you are disregarding this.

Table 5.3-B discloses there were 41 days in 2014 that the area violated the older, less
stringent federal standard of 0.075 ppm; that number will go up independent of this
Project now due to the new federal standard. With respect to PMo there were 17
exceedances and with respect to PM2s there were 5.

Concerning the Riverside General Plan 2025 you assert that the Project is consistent with
the following policies and we disagree as follows:

- Objective AQ-1: Adopt land use policies that site polluting facilities away from
sensitive receptors and vice versa; improve jobs-housing balance; reduce vehicle
miles travelled and length of work trips; and improve the flow of traffic: Here
you are not siting polluting facilities away from sensitive receptors and you are
not improving the flow of traffic, at a minimum.

- Policy AQ-1.8: Promote ‘Job/Housing Opportunity Zones’ and incentives to
support . . . jobs in housing-rich areas, where the jobs are located an
nonpolluting or extremely low-polluting entities: You are not following the
underlined mandate here, at all.

- Policy AQ-2.11: Develop ways to incorporate the “Good Neighbor Guidelines
Jor Siting New and/or Modified Warehouse Distribution Facilities” into the
Development Review process and Citywide air quality education programs: You
have ignored the Good Neighbor Guidelines with this development.

The Riverside Good Neighbor Guidelines come next.

- Goal 1: Minimize exposure to diesel emissions to neighbors that are situated in
close proximity to the warehouse/distribution center. You could consider viable
alternatives to a distribution center for the site, but you don’t. The heavy
manufacturing use you posit would, we believe, require a zone change.

- Strategy Ia: We already established you have violated Strategy 1a.
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- Strategy 1b: To the extent possible, locate driveways, loading docks, and internal
circulation routes away from residential uses. You could have located the
loading docks to face onto Lance Drive only.

- Strategy Ic requires a health risk assessment when truck traffic areas of an
industrial project are located within 1000 feet of sensitive receptors; your health
risk assessment should have addressed impacts from the many other distribution
centers in the vicinity as well as this one; it did not.

- Goal 2, fwhich you skip but we 've included] Eliminate diesel trucks from
unnecessarily traveling through residential neighborhoods — you haven’t done
this; instead you generated an overly optimistic traffic analysis that assumes only
5% of trucks will enter/exit the [-215 at Fair Isle Drive even though it is the most
expeditious exit point for southbound traffic. Particularly since you project so
few trucks will use the route it would have been easy to prohibit it.

- Strategy 2a: Same.

- Strategy 2d: Require warehouse/distribution centers to provide signage or flyers
that advise truck drivers of the closest restaurants [and] fueling stations. You
could have required food and fueling options on site, particularly since the site is
so large. This would have prevented trucks from traversing the neighborhoods.

- Goal 3: Eliminate trucks from using residential areas and repairing vehicles on
the streets. You have included no enforceable commitment here.

At 5.3-17 you note that CARB’s Diesel Risk Reduction Program provides that by 2023
nearly all trucks and buses will need to have 2010 model year engines or the equivalent.
You ignore that the City and this facility could require compliance with this mandate
earlier.

Then you address the CARB Air Quality and Land Use Handbook, which should be a
part of the administrative record for this Project since you have referred to it. [t suggests
prohibiting distribution centers within 1000 feet of residential neighborhoods. You reject
this, asserting “These are recommendations, not mandates, and land use decisions will
ultimately lie with the local agency which needs to balance other considerations.” You
are ignoring both the CARB Handbook and your own General Plan in rushing this Project
through.

Threshold B: Would the Project violate any air quality standard or contribute
substantially to an existing or projected air quality violation? With respect to operations
you concede impacts would be significant at 339.39 Ibs/day of NO«x emitted versus a
daily threshold of 55 pounds. With respect to CO hotspots, you claim that there would
have to be traffic like that at Veteran Avenue and Wilshire with an average daily vehicle
count of 100,000 or more for there to be a CO violation. This depends on the relative
emissions of trucks versus cars, which you have not addressed.

Threshold C: Would the Project result in a cumulatively considerable net increase of any
criteria pollutant for which the Project region is nonattainment? You acknowledge this
impact as significant based solely on the individual Project’s NOx emissions.
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Regarding cumulative impacts, you rely on SCAQMD guidance to conclude that
cumulative impacts are not exceeded because the Project does not exceed project-specific
thresholds. We do not believe it is appropriate to rely on the SCAQMD guidance as it
flies in the face of multiple CEQA Guidelines as well as Pub. Resources Code
§21083(b)(2). See Guidelines §§ 15130(a), 15064(h)(1), 15065(a)3), 15355(b). CEQA
does not excuse an EIR from evaluating cumulative impacts simply because the project-
specific analysis determined its impacts would be less than significant. Gordon &
Herson, “Demystifying CEQA’s Cumulative Impact Analysis Requirements: Guidance
for Defensible EIR Evaluation,” Cal. Env't’l. L. Reporter 379, 381 (Sept. 2011)(Vol.
2011, Issue 9) (Attachment B).

Threshold D: Would the Project expose sensitive receplors to substantial pollutant
concentrations? Here at 5.3-32 you claim your methodology was to split the site up into
“gight equal areas of 36,100 square meters . . . each and the average (composite)
distances from the centroids of the corresponding volume sources to the nearest
residential and worker receptors were determined.” If we understand this correctly, you
assigned equal amounts of pollutants throughout the site. This is not proper as the
pollution will be coming from the docks to the south side of Building 2 and the west side
of Building 1 toward the residences to the west. We believe this would result in
significant underestimates of exposure as it disperses pollution throughout the site in a
way that does not fit with the reality of what will occur.

We also think it is counterintuitive and unlikely that the MICR for construction would be
greater than that from operation, and this suggests an error in your modeling.

Biological Resources

It is apparent from your discussion that you did not survey for the SKR, even though the
Project site is adjacent to a reserve for this species. Thus, there could well be and likely
are SKR on the site that will be killed by the Project, and you have made no plans for
their removal to avoid this.

You assert that the DBESP finds that the future drainage is “superior” to the present one
because it will continue to convey runoff from the residential areas to the northwest of
the Project site, because it will be planted with native riparian and riparian scrub habitat,
because it will “meander like a naturally occurring drainage,” and because it will
supposedly provide better nesting habitat for birds. We find most of these assertions to
be doubtful and in any event not convincing grounds for determining that the new,
narrow drainage to be placed on a thin strip to the west of a massive trucking facility is
going to be “superior” to the naturally occurring blue-line stream that exists now.

Threshold A: Will the Project have a substantial adverse effect, either directly or
through habitat modifications, on any species identified as a candidate, sensitive or
special status species in local or regional plans, policies or regulations or by the CDFW
or USFWS? The answer is almost certainly yes as to the SKR and the San Diego black-
tailed jackrabbit. Both species should be trapped and relocated.
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We also disagree that you have fully mitigated regarding the burrowing owl and nesting
birds, as discussed when we get to your mitigation measures.

Threshold B: Would the Project have a substantial adverse effect on any riparian habitat
or other sensitive natural community? We note that you plan for a Habitat Mitigation &
Monitoring Program which is not included with the documents for the DEIR. This
excludes the public from meaningful review under CEQA. We do not see how the
DBESP can determine that the created habitat will be superior in the absence of this
HMMP.

Threshold D: Would the Project interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established native resident or
migratory wildlife corridors? Here you state “Because the site was not contemplated for
conservation (i.e., not a Criteria Cell) the Project site is not intended to be a link between
the Sycamore Canyon Wilderness Park and the Box Springs Mountains.” Whether it is
intended to be such a linkage is not the issue. The fact that it may be functioning as such
a link is substantiated by the presence of a willow flycatcher and a golden eagle on the
site when the Project’s consuliants happened to be looking.

Threshold E: Would the Project conflict with any local policies or ordinances protecting
biological resources, such as a tree preservation policy or ordinance? You claim here
the Project is consistent with Objective LU-7 of the General Plan 2025 “Preserve and
protect significant areas of native wildlife and plant habitat, including endangered
species.” We disagree. You haven’t surveyed for the SKR and don’t plan to.

Threshold F: Would the Project conflict with the provisions of an adopted HCP or
NCCP? Here you assert the Project will comply with Sections 6.1.2, 6.1.3, 6.1.4, 6.3.2,
Appendix C, and Section 7.5.3 of the MSHCP. In at least a couple of instances we
disagree with you.

First with regard to Section 6.1.2, you assert that you surveyed for the least Bell’s vireo
(“LBV?”) the southwestern willow flycatcher (“SWFL”) and the western yellow-billed
cuckoo. You did not. The applicants surveyed for the LBV only. For that matter, even
though there were no protocol level surveys for the other species, the biologist did note a
willow flycatcher which he could not identify which was likely a SWFL. With respect to
the yellow-billed cuckoo the consultants merely stated that it was “not incidentally
detected.” These are not protocol-level surveys, and Section 6.1.2 clearly calls for
focused surveys for each species: “If the mapping noted above identifies suitable Habitat
for the species listed below, and the proposed project design does not incorporate
avoidance of the identified Habitat, focused surveys for those species shall be
conducted” The species identified are the SWFL, the LBV, and the western yellow-
billed cuckoo. See MSHCP, Section 6.1.2, Final MSHCP, Volume 1, Section 6 at 6-23.
This document should be a part of the administrative record on this Project since you are
citing to it.
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Next you say “None of the Section 6.1.2 riparian bird species were found to be occupying
the site.” First of all, as noted above, you didn’t look properly, and second, it appears

you may well have identified a SWFL.

Next with regard to Section 6.1.4, Guidelines Pertaining to the Urban/Wildlands
[nterface, you present Table 5.4-B. As discussed in our own table, we don’t believe you

have complied:

Avoid discharge of untreated runoff from
developed and paved areas into the
MSHCP Conservation Area

You say in the “post-Project condition,
runoff will leave the Project site viaa
storm drain” and that it will ultimately
enter into the Sycamore Canyon
Wilderness Park after going through an
“existing water quality basin.”

(1) It’s not clear that you have done
anything to prevent incidental
runoff from the paved portions on
the western part of the site from
running into the Mitigation Area,
and
You have included no provisions of
which you speak here for reducing
the toxic load from the site going
into the water quality basin.

“Land uses proposed in proximity to the
MSHCP Conservation Area that use
chemicals or generate bioproducts such as
manure that are potentially toxic or may
adversely affect wildlife species™ are
addressed. Applicants are to “incorporate
measures to ensure that application of such
chemicals does not result in discharge to
the MSHCP Conservation Area.”

First, there is apparently no prohibition on
the use of pesticides on the landscaping,
which would be of concern here. And you
have not addressed the toxic load to runoff
from the site as addressed above.

“Night lighting shall be directed away from
the MSHCP Conservation Area to protect
species within the MSHCP Conservation
Area from direct night lighting.”

You claim the lighting will be directed
away from the Park but then you
acknowledge that Building 1°s lights will
be 34 feet up and Building 2’s 32 feet up.
This effectively acknowledges there will be
glow going into the Park. We will address
this further immediately below this Table.

“Proposed noise generating land uses
affecting the MSHCP Conservation Area
shall incorporate setbacks, berms or walls
to minimize the effects of noise on MSHCP
Conservation Area resources . .. For

You claim that once the Project is
completed, it “will include walls
surrounding the truck yards and
loading/docking areas.” With respect to
the actual interface between the Park and
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planning purposes, wildlife in the MSHCP | the Project site, however, there will be no
Conservation Area should not be subject to | wall, but only a fence, made of wrought
noise that would exceed residential noise iron. This obviously will provide no sound
standards.” barrier at all.’

The impacts of light pollution on species within the Park can be significant. Light
pollution is a major problem which can significantly confuse migratory birds and
otherwise disrupt wildlife foraging and breeding. See e.g., CNN, “Light Pollution
Threatens National Park,” 1999. “The cumulative effects of behavioral changes induced
by artificial night lighting on competition and predation have the potential to disrupt key
ecosystem functions.” Longcore & Rich, 2004. Many bird species fly at night and have
evolved to migrate in the dark aided by star and moonlight, which will be blocked by
artificial light sources. Birds can be attracted to lit structures, including streetlights, and
can become disoriented. American Bird Conservancy, 2008. Disorientation often results
in collisions with lit structures. /d. Bird species can also become entrapped in lit areas,
refusing to move for the night, increasing their risk of predation. Longcore & Rich.

Particularly with regard to the SKR, the risk of predation from artificial light is an issue.
COSEWIC 2006.

Light pollution need not be extensive to have a major impact on wildlife. Longcore &
Rich found that desert rodents reduced foraging activity when exposed to a single camp
lantern. And artificial lights over 100 miles away could still affect wildlife. CNN.

At 5.4-30 you begin discussing mitigation measures. MM BIO 1 proposes to mitigate
impacts to nesting birds. Birds nest from January 1 through September 15, surveys
February | through August 31 are not sufficient to protect them. See Attachments Cl,
C2, and C3. MM BIO 2 calls for passive relocation of the burrowing owl if it is found
outside the nesting season. The DEIR should specify compliance with the 2012 CDFW
Burrowing Owl Staff Report to the extent they are found present during the nesting
season. MM BIO 3 calls for a HMMP to be developed and approved by USFWS and
CDFW prior to grading. It should have been included with the DEIR. MM BIO 4 calls
for a conservation easement but you say only “to an approved mitigation entity.” The
entity should be approved by CDFW pursuant to Gov. Code Section 65967. CDFW has
only approved those entities listed at
https://www.wildlife.ca.gov/Conservation/CESA/Endowments. MM BIO 5 calls for
approval from regulatory agencies prior to disturbance of jurisdictional waters. That
approval must (not may) come from CDFW, RWQCB and USACE. The mitigation must
come from the applicant, not the agencies. MM BIO 6 makes no sense unless there is
also provision for trapping and release of SKR offsite.

E To the extent that the fence represents a preference by the Riverside Parks Dept. based on graffiti

concems those concerns should not hold sway over the very real risk to the SKR and other species from
excessive sound.
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Cultural Resources

Here you assert that no written comments were received regarding Cultural Resources.
This is false. You received an extensive comment letter from the Pechanga Tribe. See
Appendix A, PDF at 33-39.

Several tribes expressed interest in the site, requesting consultation and monitoring. The
Pechanga and the Soboba in particular asserted cogently that the site contained Tribal
Cultural Resources, see DEIR at 5.5-32 (requesting full avoidance). The City is
apparently rejecting these claims on the ground that the integrity of setting has been
disturbed by the development of other logistics warehouses in the area. The City should
not be able to escape its responsibilities by looking to its past actions inconsistent with
these resources. We disagree with your conclusions that there were no significant
impacts to identify and that you have reduced these impacts to less than significant.

Greenhouse Gas Emissions

Your GHG analysis is inadequate on several fronts. First of all, you don’t use the CEQA
Appendix G thresholds. Second, you fail to measure the significant GHGs you identify
against a quantitative threshold, when the emissions you identify, a minimum of
25,509.10 MTCOze would be significant via any metric you could choose: whether it is
the SCAQMD threshold for its own industrial projects of 10,000 MTCO:ze or the far more
appropriate 3,000 MTCOze for land use projects. You reject the standard adopted in
Executive Order B-30-15 even though it was well on its way to becoming the law {in S.B.
32) when you issued the DEIR, and it is the law now. You apply a CEQA Guideline,
Section 15083.5, which to our knowledge does not exist. You conduct a BAU scenario in
a manner that the California Supreme Court amended its Newhall Ranch decision to
specifically reject. Finally, you project a reduction in emissions from *“vegetation
change” based on trees you are adding though we do not think you are accounting for the
vegetation you are removing. You say you have reduced emissions based on factors you
can’t quantify in CalEEMod when the factors you can quantify show substantial
emissions. The DEIR is not based on substantial evidence and should be substantially
revised and recirculated to address these flaws.

We look forward to your responses. Should you choose to prepare one, please notify us
of the availability of a Final Environmental Impact Report when it becomes available at
collins@blumcollins.com and bentley@blumcollins.com. Thank you.

Sincerely,

Craig M. Collins

attachments: A-C3
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7. BASIC GROUND-BORNE VIBRATION CONCEPTS

Ground-borne vibration can be a serious concern for nearby neighbors of a transit system route or
maintenance facility, causing buildings to shake and rumbling sounds to be heard. In contrast to airborne
noise, ground-borne vibration is not a common environmental problem. It is unusual for vibration from
sources such as buses and trucks to be perceptible, even in locations close to major roads. Some common
sources of ground-borne vibration are trains, buses on rough roads, and construction activities such as
blasting, pile-driving and operating heavy earth-moving equipment.

The effects of ground-borne vibration include feelable movement of the building floors, rattling of
windows, shaking of items on shelves or hanging on walls, and rumbling sounds. In extreme cases, the
vibration can cause damage to buildings. Building damage is not a factor for normal transportation
projects, with the occasional exception of blasting and pile-driving during construction. Annoyance from
vibration often occurs when the vibration exceeds the threshold of perception by only a small margin. A
vibration level that causes annoyance will be well below the damage threshold for normal buildings.

The basic concepts of ground-borne vibration are illustrated for a rail system in Figure 7-1. The train
wheels rolling on the rails create vibration energy that is transmitted through the track support system inio
the transit structure. The amount of energy that is transmitted into the transit structure is strongly
dependent on factors such as how smooth the wheels and rails are and the resonance frequencies of the
vehicle suspension system and the track support system. These systems, like all mechanical systems,
have resonances which result in increased vibration response at certain frequencies, called natural
frequencies.

The vibration of the transit structure excites the adjacent ground, creating vibration waves that propagate
through the various soil and rock strata to the foundations of nearby buildings. The vibration propagates
from the foundation throughout the remainder of the building structure. The maximum vibration
amplitudes of the floors and walls of a building often will be at the resonance frequencies of various
components of the building.
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Figure 7-1. Propagation of Ground-Borne Vibration into Buildings

The vibration of floors and walls may cause perceptible vibration, rattling of items such as windows or
dishes on shelves, or a rumble noise. The rumble is the noise radiated from the motion of the room
surfaces. In essence, the room surfaces act like a giant loudspeaker causing what is called ground-borne
noise.

Ground-borne vibration is almost never annoying to people who are outdoors. Although the motion of
the ground may be perceived, without the effects associated with the shaking of a building, the motion
does not provoke the same adverse human reaction. In addition, the rumble noise that usually
accompanies the building vibration is perceptible only inside buildings.
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7.1 DESCRIPTORS OF GROUND-BORNE VIBRATION AND NOISE

7.1.1 Vibratory Motion

Vibration is an oscillatory motion which can be described in terms of the displacement, velocity, or
acceleration. Because the motion is oscillatory, there is no net movement of the vibration element and the
average of any of the motion descriptors is zero. Displacement is the easiest descriptot to understand.
For a vibrating floor, the displacement is simply the distance that a point on the floor moves away from
its static position. The velocity represents the instantaneous speed of the floor movement and
acceleration is the rate of change of the speed.

Although displacement is easier to understand than velocity or acceleration, it is rarely used for
describing ground-borne vibration. Most transducers uvsed for measuring ground-borne vibration use
either velocity or acceleration. Furthermore, the response of humans, buildings, and equipment to
vibration is more accurately described using velocity or acceleration.

7.1.2 Amplitude Descriptors

Vibration consists of rapidly fluctuating motions
with an average motion of zero. Several descriptors
can be used to quantify vibration amplitude, three of
which are shown in Figure 7-2, The raw signal is
the lighter-weight curve in the top graph. This curve
shows the instantaneous vibration velocity which
fluctuates positive and negative about the zero point.
The peak particle velocity (PPV) is defined as the
maximum instantaneous positive or negative peak of
the vibration signal. PPV is often used in _ SEQnTai:"e_ AMS
monitering of blasting vibration since it is related to

the stresses that are experienced by buildings.

Signal in Absolute Units

Peak Particke Valasty

Velocity Amplitude

Signal in Terms of RMS Velocity Declbels

Although peak particle velocity is appropriate for 2 %

evaluating the potential of building damage, it is not >‘ sg|  MaximumBMS Level

suitable for evaluating human response. It takes T

some time for the human body to respond to 3 59]

vibration signals. In a sense, the human body Eg: el

responds to an average vibration amplitude. Be- 3

cause the net average of a vibration signal is zero, e e T
the root mean square (rms) amplitude is used to de- Time

scribe the “smoothed" vibration amplitude. The root
mean square of a signal is the square root of the
average of the squared amplitude of the signal. The
average is typically calculated over a one-second
period. The rms amplitude is shown superimposed

Figure 7-2, Different Methods of Describing a
Vibration Signal
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on the vibration signal in Figure 7-2. The rms amplitude is always less than the PPV’ and is always
positive,

The PPV and rms velocity are normally described in inches per second in the USA and meters per second
in the rest of the world. Although it is not universally accepted, decibel notation is in common use for
vibration.

Decibel notation acts to compress the range of numbers required to describe vibration. The bottom graph
in Figure 7-2 shows the rms curve of the top graph expressed in decibels. Vibration velocity level in
decibels is defined as:

¥
L, =20xlog,| —
‘)

ref

where "L." is the velocity level in decibels, "v" is the rms velocity amplitude, and "v.(" is the reference
velocity amplitude. A reference must always be specified whenever a quantity is expressed in terms of
decibels. The accepted reference quantities for vibration velocity are 1x10° inches/second in the USA
and either 1x10™ meters/second or 5x10” meters/second in the rest of the world. Because of the
variations in the reference quantities, it is important to be clear about what reference quantity is being
used whenever velocity levels are specified. AN vibration levels in this manual are referenced to 1x10°
in/sec. Although not a universally accepied notation, the abbreviation "VdB" is used in this document
for vibration decibels to reduce the potential for confusion with sound decibels.

7.1.3 Ground-Borne Noise

As discussed above, the rumbling sound caused by the vibration of room surfaces is called ground-borne
noise. The annoyance potential of ground-borne noise is uswvally characterized with the A-weighted
sound level. Although the A-weighted level is almost the only metric used to characterize community
noise, there are potential problems when characterizing low-frequency noise using A-weighting. This is
because of the non-linearity of human hearing which causes sounds dominated by low-frequency
components to seem louder than broadband sounds that have the same A-weighted level. The result is
that ground-borne noise with a level of 40 dBA sounds louder than 40 dBA broadband noise. This is
accounted for by setting the limits for ground-borne noise lower than would be the case for broadband
noise.

"The ratio of PPV to maximum rms amplitude is defined as the crest factor for the signal. The crest factor is always
greater than 1.71, although a crest factor of 8 or more is not unusual for impulsive signals. For ground-borne
vibration from trains, the crest factor is usually 4 to 5.
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7.2 HUMAN PERCEPTION OF GROUND-BORNE VIBRATION AND NOISE

This section gives some general background on human response to different levels of buiiding vibration,
laying the groundwork for the criteria for ground-borne vibration and noise that are presented in
Chapter 8.

7.2.1 Typical Levels of Ground-Borne Vibration and Noise
In contrast to airborne noise, ground-borne vibration is not a phenomenon that most people experience

every day. The background vibration velocity level in residential areas is usually 50 VdB or lower, well
below the threshold of perception for humans which is around 65 VdB. Most perceptible indoor vibration
is caused by sources within buildings such as operation of mechanical equipment, movement of people or
slamming of doors. Typical outdoor sources of perceptible ground-borne vibration are construction
equipment, steel-wheeled trains, and traffic on rough roads. If the roadway is smooth, the vibration from
traffic is rarely perceptible.

Figure 7-3 illustrates common vibration sources and the human and structural response to ground-borne
vibration. The range of interest is from approximately 50 VdB to 100 VdB. Background vibration is
usually well below the threshold of human perception and is of concern only when the vibration affects
very sensitive manufacturing or research equipment. Electron microscopes and high-resolution
lithography equipment are typical of equipment that is highly sensitive to vibration.

Velocity Typical Sources
Human/Structural Response Level” {50 ft from source)

I

Threshold, minor cosmetic damage —™ fiog
fragile buildings

Blasting from construction projecls

1

Bulldozers and other heavy tracked

Ditficulty with tasks suchas —=  |g0 e By L

reading a VDT screan

T

Commuter ra’l, upper range

Residentlal annoyance, Infrequent ——»=  |BO| =*= Rapid transit, upper range
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events (e.g. rapld transit) 70| ~— Rapid transit, typical
Limit for vibration sensitive  ——-
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- Typical background vibration
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Figure 7-3. Typical Levels of Ground-Borne Vibration
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Although the perceptibility threshold is about 65 VdB, human response to vibration is not usually
significant unless the vibration exceeds 70 VdB. Rapid transit or light rail systems typically generate
vibration levels of 70 VdB or more near their tracks. On the other hand, buses and trucks rarely create
vibration that exceeds 70 VdB unless there are bumps in the road. Because of the heavy locomotives on
diesel commuter rail systems, the vibration levels average about 5 to 10 decibels higher than rail transit
vehicles. If there is unusually rough road or track, wheel flats, geologic conditions that promote efficient
propagation of vibration, or vehicles with very stiff suspension systems, the vibration levels from any
source can be 10 decibels higher than typical. Hence, at 50 feet, the upper range for rapid transit vibration
is around 80 VdB and the high range for commuter rail vibration is 85 VdB. If the vibration level in a
residence reaches 85 VdB, most people will be strongly annoyed by the vibration.

The relationship between ground-borne vibration and ground-borne noise depends on the frequency
content of the vibration and the acoustical absorption of the receiving room. The more acoustical
absorption in the room, the lower will be the noise level. For a room with average acoustical absorption,
the unweighted sound pressure level is approximately equal to the average vibration velocity level of the
room surfaces. Hence, the A-weighted level of ground-borne noise can be estimated by applying A-
weighting to the vibration velocity spectrum. Since the A-weighting at 31.5 Hz is -39.4 dB, if the
vibration spectrum peaks at 30 Hz, the A-weighted sound level will be approximately 40 decibels lower
than the velocity level. Correspondingly, if the vibration spectrum peaks at 60 Hz, the A-weighted sound
level will be about 25 decibels lower than the velocity level.

7.2.2 Quantifying Human Response to Ground-Borne Vibration and Noise

One of the major problems in developing suitable criteria for ground-borne vibration is that there has
been relatively little research into human response to vibration, in particular, human annoyance with
building vibration. The American National Standards Institute (ANSI) developed criteria for evaluation
of human exposure to vibration in buildings in 1983 and the International Organization for
Standardization (ISO) adopted similar criteria in 1989 and revised them in 2003 ®. The 2003 version of
[SO 2361-2 acknowledges that “human response to vibration in buildings is very complex.” It further
indicates that the degree of annoyance can not always be explained by the magnitude of the vibration
alone. In some cases the complaints are associated with measured vibration that is lower than the
perception threshold. Other phenomena such as ground-borne noise, rattling, visual effects such as
movement of hanging objects, and time of day (e.g., late at night) all play some role in the response of
individuals. To understand and evaluate human response, which is often measured by complaints, all of
these related effects need to be considered. The available data documenting real world experience with
these phenomena is still relatively sparse. Experience with U.S. rapid transit projects represents a good
foundation for developing suitable limits for residential exposure to ground-borne vibration and noise
from transit operations.

*The sound level approximately equals the average vibration velocity level only when the velocity level is
referenced to 1 micro-inch/second. When velocity level is expressed using the international standard of 1x10®
m/sec, the sound level is approximately & decibels lower than the average velocity level.
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Figure 7-4 illustrates the relationship between the vibration velocity level measured in 22 homes and the
general response of the occupants to the vibration. The data shown were assembled from measurements
performed for several transit systems along with subjective ratings by the researchers and residents. These
data were previously published in the "State-of-the-Art Review of Ground-borne Noise and Vibration."™"
Both the occupants and the people who performed the measurements agreed that floor vibration in the
"Distinctly Perceptible” category was unacceptable for a residence. The data in Figure 7-4 indicate that
residential vibration exceeding 75 VdB is unacceptable for a repetitive vibration source such as rapid
transit trains that pass every 5 to 15 minutes. Also shown in Figure 7-4 is a curve showing the percent of
people annoyed by vibration from high-speed trains in Japan.””) The scale for the percent annoyed is on
the right-hand axis of the graph. The results of the Japanese study confirm the conclusion that at a
vibration velocity level of 75 to 8¢ VdB, many people will find the vibration annoying.

Response to Residential Bullding Vibration
4 to 15 Rapld Transit Trains per Hour

Disagreeable |-

Distinctly
Perceptible

Barely
Perceptible [

% Annoyed

Imperceptible |-

1 1 ! 1 I 1 o
&5 60 85 70 75 BO 85 B0

Vibration Velocity Leve! -- dB re 1 micro in./sec

Figure 7-4. Response to Transit-induced Residential Vibration

Table 7-1 describes the human response to different levels of ground-borne noise and vibration. The first
column is the vibration velocity level, and the next two columns are for the corresponding noise level
assuming that the vibration spectrum peaks at 30 Hz or 60 Hz. As discussed above, the A-weighted noise
level will be approximately 40 dB less than the vibration velocity level if the spectrum peak is around 30
Hz, and 25 dB lower if the spectrum peak is around 60 Hz. Table 7-1 illustrates that achieving either the
acceptable vibration or acceptable noise levels does not guarantee that the other will be acceptable. For
example, the noise caused by vibrating structural components may be very annoying even though the
vibration cannot be felt. Alternatively, a low-frequency vibration could be annoying while the ground-
borne noise level it generates is acceptable.
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Table 7-1. Human Response to Different Levels of Ground-Borne Noise and Vibration

Vibh. Noise Level Human Response
Velocity | 4oy Freql | Mid Freq2
Level
Approximate threshold of perception for many
humans. Low-frequency sound usually inaudible,
03
G ALY G UC1EG mid-frequency sound excessive for quiet sleeping
areas.

Approximate dividing line between barely
perceptible and distinctly perceptible. Many people
find transit vibration at this level annoying. Low-
frequency noise acceptable for sleeping areas, mid-
frequency noise annoying in most quiet occupied
areas.

75 VdB 35dBA 50 dBA

Vibration acceptable only if there are an infrequent
number of events per day. Low-frequency noise

85 vdB 45 dBA 60 dBA |annoying for sleeping areas, mid-frequency noise
annoying even for infrequent events with
institutional land uses such as schools and churches.

Notes:
1. Approximate noise level when vibration spectrum peak is near 30 Hz.
2. Approximate noise level when vibration spectrum peak is near 60 Hz.

GROUND-BORNE VIBRATION FOR DIFFERENT TRANSIT MODES

This section provides a brief discussion of typical problems with ground-borne vibration and noise for
different modes of transit.

Steel-Wheel Urban Rail Transit: This category includes both heavy rail transit and light rail transit.
Heavy rail is generally defined as electrified rapid transit trains with dedicated guideway, and light
rail as electrified transit trains that do not require dedicated guideway. The ground-borne vibration
characteristics of heavy and light rail vehicles are very similar since they have similar suspension
systems and axle loads. Most of the studies of ground-borne vibration in this country have focused
on urban rail transit. Problems with ground-borne vibration and noise are common when there is less
than 50 feet between a subway structure and building foundations. Whether the problem will be
perceptible vibration or audible noise is strongly dependent on local geology and the structural details
of the building. Complaints about ground-borne vibration from surface track are more common than
complaints about ground-borne noise. A significant percentage of complaints about both ground-
borne vibration and noise can be attributed to the proximity of special trackwork, rough or corrugated
track, or wheel flats.
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Commuter and Intercity Passenger Trains: This category includes passenger trains powered by
either diesel or electric locomotives. In terms of vibration effects at a single location, the major
difference between commuter and intercity passenger trains is that the latter are on a less frequent
schedule. Both ofien share track with freight trains, which have quite different vibration
characteristics as discussed below. The locomotives usually create the highest vibration levels.
There is the potential of vibration-related problems anytime that new commuter or intercity rail
passenger service is introduced in an urban or suburban area.

High-Speed Passenger Trains: High-speed passenger trains have the potential of creating high
levels of ground-borne vibration. Ground-borne vibration should be anticipated as one of the major
environmental impacts of any high-speed train located in an urban or suburban area. The Amtrak
trains on the Northeast Corridor between Boston and Washington, D.C., which attain moderate to
high speeds in some sections with improved track, fit into this category.

Freight Trains: Local and long-distance freight trains are similar in that they both are diesel-
powered and have the same types of cars. They differ in their overall length, number and size of
locomotives, and number of heavily loaded cars. Locomotives and rail cars with wheel flats are the
sources of the highest vibration levels. Because locomotive suspensions are similar, the maximum
vibration l[evels of local and long-distance freights are similar. It is not uncommon for freight trains
to be the source of intrusive ground-borne vibration. Most railroad tracks used for freight lines were
in existence for many years before the affected residential areas were developed. Vibration from
freight trains can be a consideration for FTA-assisted projects when a new transit line will share an
existing freight train right-of-way. Relocating the freight tracks within the right-of-way to make
room for the transit tracks must be considered a direct impact of the transit system which must be
evaluated as part of the proposed project. However, vibration mitigation is very difficult to
implement on tracks where trains with heavy axle loads will be operating.

Automated Guideway Transit Systems (AGT): This transit mode encompasses a wide range of
transportation vehicles providing local circulation in downtown areas, airports and theme parks. In
general, ground-borne vibration can be expected to be generated by steel-wheel/steel-rail systems
even when limited in size. Because AGT systems normally operate at low speeds, have lightweight
vehicles, and rarely operate in vibration-sensitive areas, ground-borne vibration problems are very
rare.

Bus Projects: Because the rubber tires and suspension systems of buses provide vibration isolation,
it is unusual for buses to cause ground-borne noise or vibration problems. When buses cause effects
such as rattling of windows, the source is almost always airborne noise, Most problems with bus-
related vibration can be directly related to a pothole, bump, expansion joint, or other discontinuity in
the road surface. Smoothing the bump or filling the pothole will usuvally solve the problem.
Problems are likely when buses will be operating inside buildings. Intrusive building vibration can be
caused by sudden loading of a building slab by a heavy moving vehicle or by vehicles running over
lane divider bumps. A bus transfer station with commercial office space in the same building may
have annoying vibration within the office space caused by bus operations.
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7.4 FACTORS THAT INFLUENCE GROUND-BORNE VIBRATION AND NOISE

One of the major problems in developing accurate estimates of ground-borne vibration is the large
number of factors that can influence the levels at the receiver position. This section gives a general
appreciation of which factors have significant effects on the levels of ground-borne vibration. Table 7-2
is a summary of some of the many factors that are known to have, or are suspected of having, a
significant influence on the levels of ground-borne vibration and noise. As indicated, the physical
parameters of the transit facility, the geology, and the receiving building all influence the vibration levels.
The important physical parameters can be divided into the following four categories:

Operational and Vehicle Factors: This category includes all of the parameters that relate to the
vehicle and operation of the trains. Factors such as high speed, stiff primary suspensions on the
vehicle, and flat or worn wheels will increase the possibility of problems from ground-borne
vibration.

Guideway: The type and condition of the rails, the type of guideway, the rail support system, and the
mass and stiffness of the guideway structure will all have an influence on the level of ground-borne
vibration. Jointed rail, worn rail, and wheel impacts at special trackwork can all cause substantial
increases in ground-borne vibration. A rail system guideway will be either subway, at-grade, or
elevated. [t is rare for ground-borne vibration to be a problem with elevated railways except when
guideway supports are located within 50 feet of buildings. For guideways at-grade, directly radiated
noise is usually the dominant problem, although vibration can be a problem. For subways, ground-
borne vibration is often one of the most important environmental problems. For rubber-tired systems,
the smoothness of the roadway/guideway is the critical factor; if the surface is smooth, vibration
problems are unlikely.

Geology: Soil and subsurface conditions are known to have a strong influence on the levels of
ground-borne vibration. Among the most important factors are the stiffness and internal damping of
the soil and the depth to bedrock. Experience with ground-borne vibration is that vibration
propagation is more efficient in stiff clay soils, and shallow rock seems to concentrate the vibration
energy close to the surface and can result in ground-borne vibration problems at large distances from
the track. Factors such as layering of the soil and depth to water table can have significant effects on
the propagation of ground-borne vibration.

Receiving Building: The receiving building is a key component in the evaluation of ground-borne
vibration since ground-borne vibration problems occur almost exclusively inside buildings. The train
vibration may be perceptible to people who are outdoors, but it is very rare for outdoor vibration to
cause complaints. The vibration levels inside a building are dependent on the vibration energy that
reaches the building foundation, the coupling of the building foundation to the soil, and the
propagation of the vibration through the building. The general guideline is that the heavier a building
is, the lower the response will be to the incident vibration energy.
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Table 7-2. Factors that Influence Levels of Ground-Borne Vibration and Noise

Factors Related to Vibration Source

Factors Influence

Vehicle If the suspension is stiff in the vertical direction, the effective vibration forces will be higher.

Suspension On transit cars, only the primary suspension affects the vibration levels, the secondary
suspension that supports the car body has no apparent effect.

Wheel Type Use of pneumatic tires is one of the best methods of controlling ground-borne vibration.

and Condition

Normal resilient wheels on rail transit systems are usually too stiff to provide significant
vibration reduction, Wheel flats and general wheel roughness are the major cause of vibration
from steel wheel/steel rail systems.

Track/Roadwa | Rough track or rough roads are often the cause of vibration problems. Maintaining a8 smooth

y Surface surface will reduce vibration levels.

Track Support | On rail systems, the track support system is one of the major components in determining the

System levels of ground-borne vibration. The highest vibration levels are created by track that is
rigidly attached to a concrete trackbed (e.g. track on wood half-ties embedded in the concrete).
The vibration levels are much lower when special vibration control track systems such as
resilient fasteners, ballast mats and floating slabs are used.

Speed As intuitively expected, higher speeds result in higher vibration levels. Doubling speed usually
results in a vibration level increase of 4 to 6 decibels.

Transit The general rule-of-thumb is that the heavier the transit structure, the lower the vibration levels,

Structure The vibration levels from a lightweight bored tunnel will usually be higher than from a poured
concrete box subway.

Depth of There are significant differences in the vibration characteristics when the source is underground

Vibration compared to surface level.

Source

Factors Related to Vibration Path

Factor Influence

Soil Type Vibration levels are generally higher in stiff clay-type soils than in loose sandy soils.

Rock Layers Vibration levels are usually high near at-grade track when the depth to bedrock is 30 feet or
less. Subways founded in rock will result in lower vibration amplitudes close to the subway.
Because of efficient propagation, the vibration level does not attenuate as rapidly in rock as it
does in soil.

Soil Layering | Soil layering will have a substantial, but unpredictable, effect on the vibration tevels since each
stratum can have significantly different dynamic characteristics.

Depth to The presence of the water table may have a significant effect on ground-borne vibration, but a

Water Table definite relationship has not been established.

Factors Related to Vibration Receiver

Factor Influence

Foundation The general rule-of-thumb is that the heavier the building foundation, the greater the coupling

Type loss as the vibration propagates from the ground into the building.

Building Since ground-borne vibration and noise are almost always evaluated in terms of indoor

Construction receivers, the propagation of the vibration through the building must be considered. Each
building has different characteristics relative to structurebome vibration, although the general
rule-of-thumb is the more massive the building, the lower the levels of ground-bome vibration.

Acoustical The amount of acoustical absorption in the receiver room affects the levels of ground-bome

Absorption

noise.
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In September, 2005, the Western Riverside Council of Governments (WRCOG)} and
the Regional Air Quality Task Force (RAQTF) approved the Good Neighbor
Guidelines For Siting New and/or Modified Warehouse/Distribution Facilities. The
Good Neighbor Guidelines that follow, adopted by the City Council on October 14,
2008, are a modified version of the WRCOG's RAQTF Guidelines, and include goals
and strategies tailored to the unique characteristics and specific needs of the City of
Riverside.

These “Good Neighbor Guidelines for Siting New and/or Modified
Warehouse/Distribution Facilities,” (referred to as “Good Neighbor Guidelines”)
focus on the relationship between land use, permitting, and air quality, highlighting
strategies that can help minimize the impacts of diesel emissions associated with
warehouse/distribution centers. These Guidelines are intended to assist developers,
properly owners, elected officials, community organizations, and the general public
address some of the complicated choices associated with siting warehouse/distribution
facilities and understanding the options available when addressing environmental
issues. The Guidelines will help to minimize the impacis of diesel particulate matter
(PM) from on-road trucks associated with warehouses and distribution centers on
existing communities and sensitive receptors located in the City. Sensitive receptors
include residential neighborhoods, schools, parks, playgrounds, day care ceners,
nursing homes, hospitals, and other public places where residents are most likely to
spend fime.

For the purpose of these Guidelines, warehouse/distribution center means a building
used for the storage, receiving, shipping, or wholesaling of goods and merchandise,
and any incidental or accessory activities that is greater than 400,000 square feet.
This shall be cumulative to include multiple warehouse buildings exceeding a total
combined building area of 400,000 square feet, including phased projecis. For the
purpose of these Guidelines, a warehouse and distribution center is not intended to
include “big box” discount or warehouse stores that sell retail goods, merchandise or
equipment, or storage and mini-storage facilities thai are offered for rent or lease to
the general public.
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RIVERSIDE PURPOSE

The purpose of the Good Neighbor Guidelines is to provide the City and developers
with a variety of strategies that can be used to reduce diesel emissions from heavy-
duty trucks that are delivering goods to and from warehouse and distribution centers.

In 1998, the South Coast Air Quality Management District (SCAQMD) conducted its
second Multiple Air Toxics Emissions Study (MATES II)'. Considered the nation’s most
comprehensive study of toxic air pollution to date, the study found that:

) Diesel exhaust is responsible for about 70 percent of ihe total cancer
risk from air pollution;
. Emissions from mobile sources -- including cars and trucks as well as

ships, trains and planes -- accouni for about 90 percent of the cancer
risk. Emissions from businesses and industry are responsible for the
remaining 10 percent; and

) The highest cancer risk occurs in south Los Angeles County -- including
the port area--and along major freeways?.

Implementation of the recommended guidance for proposed facilities is technically
more feasible than a retroactive application to existing warehouse/distribution centers.
However, there is an educational component of these Guidelines aimed at existing
facilities. As well, there are mechanisms in the planning process that will encourage
developers to incorporate the recommended guidelines upfront in the design phase of
a project.

These Guidelines are intended to be considered when issuing permits such as
conditional use permits, or zoning permits. In addition, the recommended Guidelines
can be used to mitigate potentially significant adverse environmental impacts thai are
identified under the California Environmental Quality Act (CEQA). The recommended
Guidelines are intended to be used for new warehouses and can be incorporated in
the design phase of the proposed warehouse or distribution center.

The recommended Guidelines format identifies the overall goal and the
recommended strategies that can be implemented to achieve the goal. The Guidelines
include o series of strotegies that can be implemented in part or whole, or tfailored to

For more information on the MATES Il Siudy visit ./ fwww agmd, gov/motesiidl/matesios hitm,
g Taken from the MATES Il Fact Sheet found at hiip. /s ogmd gov/news 1 /2005 /molesidactcheal himl.
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the specific needs of a project. They will provide a general framework for planners and
developers regarding how to achieve a specified goal.

It should be noted that the California Air Resources Board (CARB) has adopted two
airborne toxic control measures that will reduce diesel particulate materials (PM)
emissions associated with warehouse/distribution centers. The first will limit
nonessential (or unnecessary) idling of diesel-fueled commercial vehicles, including
those entering from other states or countries®. This measure prohibits idling of a
vehicle for more than five minutes at any one location. The second measure requires
that transport refrigeration units (TRUs) operating in California become cleaner over
time*. The measure establishes in-use performance standards for existing TRU engines
that operate in California, including out-of-state TRUs. The requirements are phased-

in beginning in 2004, and extend 1o 2019.

CARB also operates a smoke inspeciion program for heavy-duty diesel trucks that
focuses on reducing truck emissions in California communities. Areas with large
numbers of distributions centers are a high priority.

While CARB has these measures in place, local agencies need to acknowledge that
the enforcement of these measures is through the California Highway Patrol and do
not provide a swift resolve to local air qudlity issues.

ACRONYMS USED THROUGOUT THIS DOCUMENT

CARB California Air Resources Board

CEQA California Environmental Quality Act

EMFAC EMission FACtors (EMFAC) Model for On-Road Vehicle Emissions
PM Particulate Matter

RAQTF Regional Air Quality Task Force
SCAQMD  South Coast Air Quality Management Disirict
TRU Transporiation Refrigeration Unit

URBEMIS Urban Emissions Sofiware
WRCOG Western Riverside Council of Governments

2 For more information visit hip:/fwww orh co gov/regod/idling/idling him.
g For more information visit it/ fwww arb co gov/digse] firg him,
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CIiTY OF

RIVERSIDE

GOAL 1:

CITY OF RIVERSIDE GOOD
NEIGHBOR GUIDELINES

Minimize exposure to diesel emissions to neighbors that are situated in
close proximity fo the warehouse/distribution center.

Recommended Strategies:

1a.

1b.

le.

Design facilities to allow for the queuing of trucks on-site and
away from sensitive receptors. Conversely, prevent the queuing
of trucks on sireets or elsewhere outside of facility in compliance
with Title 10 — Vehicles and Traffic — Chapter 10.44 - Stopping,
Standing and Parking.

To the extent possible, locate driveways, loading docks and
internal circulation routes away from residentfial uses or any
other sensitive receptors.

In compliance with CEQA, conduct SCAQMD URBEMIS and
EMFAC computer models, as appropriate, to initially evaluate
warehouse and distribution projects on a case by case basis to
determine the significance of air quality impacts and whether air
quality thresholds would be exceeded as a result of a project.
Where thresholds are exceeded, a more detailed air quality
analysis/health risk assessment prepared by an air quality
specialist is required to be prepared and submitted by the project
applicant. As o general rule, the following guidelines can be
used io determine whether a proposed project will be required to
prepare additional technical analyses:

i. An air quality study for an industrial project is required
when the proposed project has the potential to exceed
established thresholds as noted by URBEMIS and EMFAC
computer models provided by SCAQMD. [f these models
indicate the project will exceed thresholds due to existing
or proposed site conditions, intensity of development,
location of nearest sensitive receptor, or any other
exceptional circumstance warraniting the need for
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GOAL 2:

1d.

additional review the preparation of an air quality study
will be required.

i, A health risk assessment is required when the truck troffic
areas of an industrial project are located within 1,000
feet of sensitive receptors, in accordance with SCAQMD
guidelines and/or practices.

Enforce compliance with Riverside Municipal Code Section
19.880 — “Transportation Demand Managemeni Regulations”.
This section of the Code requires irip reduction plans to be
submitted for all businesses, including warehouses, with over
one hundred employees to reduce work-related vehicle trips by
six and one half percent from the number of trips related to the
project.

Eliminate diese! trucks from unnecessarily traversing through residential
neighborhoods.

Recommended strategies:

2a.

2b.

2c.

2d.

Require warehouse/distribution centers to establish a specific
truck route between the warehouse/distribution center and the
SR-60 and |-215 freeways for City approval as part of the
Design Review process. In addition, a haul route plan for
construction activities should also be provided as part of the
Design Review process.

Require warehouse/distribution centers to clearly specify all
entrance and exit poinis on the site plan submitted for City
review and approval.

Require warehouse/distribution centers io provide on-site
signage for directional guidance to trucks entering and exiting
the facility

Require warehouse/distribution centers to provide signage or

flyers that advise truck drivers of the closest restaurants, fueling
stations, truck repair facilities, lodging and entertainment.
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GOAL 3:

GOAL 4:

Eliminate trucks from using residential areas and repairing vehicles on
the streets,

Recommended Sirategies:

3o.

3b.

3e.

Enforce compliance with Riverside Municipal Code Section
10.44.155 - “Parking of certain commercial vehicles, trailers
and semi-trailers prohibited; exceptions”.

Enforce compliance with Riverside Municipal Code Section
10.44.160 - “Parking of certain commercial vehicles prohibited
in residential districts”.

Enforce complionce with Section 10.44.040 Parking for cerlain
purposes prohibited.

Reduce and/or eliminate diesel idling within the warehouse/distribution

center.

Recommended Strategies:

4a.

4b.

4c,

Promote the installation of on-site electric hook-ups io eliminate
the idling of main and auxiliary engines during loading and
unloading of cargo and when trucks are not in use — especially
where TRUs are proposed to be used.

Implement General Plan 2025 Program Final Program
Environmental Impact Report, Mitigation Measure MM Air 12.
This Mitigation Measure requires thai all new truck terminals,
warehouses and other shipping facilities requiring the use of
refrigerated trucks and with more than 50 truck trips per day
shall provide electrical hookups for the refrigerated units to
reduce idling and its associoted air quality pollutants.
Additionally, future tenant improvements involving conversion of
a warehouse for refrigeration storage shall include electrical
hookups for refrigerated units.

Require signage (posted inside and outside of the warehouse
facility) to inform truck drivers of CARB regulations, idling limits,
authorized truck routes, and designated iruck parking locations.
Post signs requesting truck drivers to turn off engines when not in
use and restrict idling within facilities to less than 5 minutes.
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DEFINITIONS

Buffer Zone:

DPM - Diesel Pariculate Matter:

Idling:

Mobil Source:

PM - Particulate Matter:

Risk:

TRU:

An area of land separating one parcel or land
from another that acts to soften or mitigate the
effects of one land use on the other.

Refers to the particles found in the exhaust of
diesel-fueled Cl engines. DPM may agglomerate
and absorb other species to form structures of
complex physical and chemical properties
(identified in 1998 as a toxic air contaminant).

The operation of the engine of a vehicle while the
vehicle is not in motion.

Sources of air pollution such as automobiles,
motorcycles, trucks, off-road vehicles, boats, trains
and airplanes.

Refers to the particles found in the exhaust of Cl
engines, which may agglomerate and absorb
other species to form structures of complex
physical and chemical properties.

For cancer health effects, risk is expressed as an
estimate of the increase chances of geiting cancer
due to facility emissions over 70-year lifetime.
The increase in risk expressed as chances in a
million (e.g., 1,400 in a million)

A Transport Refrigeration Unit refers to
refrigeration systems powered by integral internal
combustion engines designed to control the
environment of femperature sensitive products that
are transported in trucks and refrigerated trailers.
TRUs may be capable of both cooling and
heating.
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Warehouse/Distribution Center:

WRCOG:

For the purpose of these Guidelines, a
warehouse/distribution center means a building
used for the storage, receiving, shipping, or
wholesaling of goods and merchandise, and any
incidental or accessory activities that is greater
thon 400,000 square feet.  This shall be
cumulative to  include multiple warehouse
buildings exceeding a total combined building
area of 400,000 square feet including phased
projects. For the purpose of these Guidelines, a
warehouse and distribution center is not intended
to include “big box" discount or warehouse stores
that sell retail goods, merchandise or equipment,
or storage and mini-storage facilities that are
offered for rent or lease o the general public.

Western Riverside Council of Governments
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By Mark K. Sogge, U.S. Geological Survey; Darrell Ahlers, Bureau of Reclamation; and

Susan J. Sferra, U.S. Fish and Wildlife Service

Background

The Southwestern Wiltow Flycatcher {Empidonax
irailiii extimus) has been the subject of substantial research,
monitoring, and management activity since it was listed as
an endangered species in 1995, When proposed for listing
in 1993, relatively little was known about the flycatcher’s
natural history, and there were only 30 known breeding
siles supporting an estimated 111 territories rangewide
{Sogge and others, 2003a). Since that time, thousands of
presence/absences surveys have been conducted throughout
the historical range of the fiycatcher, and many studies
of its natural history and ecology have been completed.

As a result, the ecology of the flycatcher is much better
understood Lhan it was just over a decade ago. In addition,

we have learned that the current status of the flycatcher is
better than originally thought: as of 2007, the population was
estimated al approximately 1,300 territories distributed among
approximately 280 breeding sites (Durst and others, 2008a).

Concern about the Southwestern Willow Flycatcher on
a rangewide scale was brought to focus by Unitt (1987), who
described declines in flycatcher abundance and distribution
throughout the Scuthwest. £, £. extimus populations declined
during the 20th century, primarily because of habitat loss and
modification from activities, such as dam construction and
operation, groundwater pumping, water diversions, and flood
control, In 1991, the U.S, Fish and Wildlife Service (USFWS)
designated the Southwestern Willow Flycatcher as a candidate
category | species (U.S. Fish and Wildlife Service, 1991).

In July 1993, the USFWS proposed to list £. 1. extimus as an
endangered species and to designate critical habitat under the
Act (U.S. Fish and Wildlife Service, 1993). A final rule listing
E. 1. extimus as endangered was published in February 1995
(U.S. Fish and Wildlife Service, 1995); critical habilat was
designated in 1997 (U.S. Fish and Wildlife Service, 1997).
The USFWS Service released a Recovery Plan for the
Southwestern Willow Flycatcher in 2002 (U.S. Fish and
Wildlife Service, 2002), and re-designated critical habitat in
2005 (U.S. Fish and Wildlife Service, 2005).

In addition to its federal status, the Southwestern Willow
Flycaicher is listed as an endangered species or species of
concern in Arizona (Arizona Game and Fish Department,
2006), New Mexico (New Mexico Department of Game and
Fish, 1996), Califomia (California Department of Fish and
Game, 1991), and Utah (Utah Division of Wildlife Resources,
1997).

Sound management and conservation of an endangered
species like the Southwestern Willow Flycatcher requires
current, detailed information on its abundance and
distribution. This requires, among other things, identifying
where flycatchers are and are not breeding, and annual
monitoring of as many breeding areas as possible. Such efforts
require eflective, standardized survey protocols and consistent
reporting, at both local and regional levels. However, the
Willow Flycatcher is a difficult species to identify and survey
for. Moreover, inconsistent or ineflective surveys are of
limited value, can produce misleading information (including
“false positives™ and “false negatives”™), hinder regional and
rangewide analyses, and waste limited resources.

We developed this document to provide a standardized
survey prolocol and a source of basic ecological and status
information on the flycatcher. The first section summarizes the
current state of knowledge regarding Southwestern Willow
Flycatcher natural history, based on a wide array of published
and unpublished literature, Emphasis is given to information
relevant to flycatcher conservation and management, and
1o conducting and interpreting surveys. The second section
details a standard survey protocol that provides for consistent
data collection, reporting, and interpretation. This protocol
document builds on and supersedes previous versions, the
most recent of which was Sogge and others (1997a), In this
update, we incorporate over a decade of new science and
survey results, and refine the survey methodology to clarify
key points. Further, we updale the standard survey data
sheets and provide guidelines on how to fill in the requested
information. Amidst these revisions, the basic approach of the
survey protocol has remained unchanged—multiple surveys
at each survey area within the same breeding season, the use
of the call-playback technique using flycatcher vocalizations
to increase the probability of detection, and verification of
species identity through its diagnostic song.



2 A Natural History Summary and Survey Protocol for the Southwestern Willow Flycatcher

Section 1. Natural History

Breeding Range and Taxonomy

The Willow Flycatcher is a widespread species that
breeds across much of the conterminous United Stales
(Sedgwick, 2000). Four subspecies commonly are recognized
in North America, with each occupying a distinct breeding
range {fig. 1): E. 1. adastus, ranging across the northern Rocky
Mountains and Great Basin; E. t. brewsteri, found west of
the Sierra Nevada and Cascade Mountains along the Pacific
Slope; E. ¢. extimus, the Southwestern Willow Flycaicher,
which breeds across the Southwest; and E. «. traillii, ranging
cast of the northern Rocky Mountains. Although the overall
subspecies’ ranges are distinct, Sedgwick (2001) and Paxton
(2008) noted interbreeding/gradation zones in the boundary
area belween E. 1. extimus and E. &, adastus.

The breeding range of the Southwesiemn Willow
Flycatcher includes southern California, Arizona, New
Mexico, southwestemn Colorado, and extreme southern
portions of Nevada and Utah: specific range boundaries are
delineated in the subspecies’ recovery plan (U.S. Fish and
Wildlife Service, 2002). Unitt (1987) included western Texas
in the subspecies’ range, but recent breeding records from
western Texas are lacking. Records of probable breeding
Southwestern Willow Flycatchers in Mexico are few and
restricled to extreme northern Baja California and Sonora
{Unitt, 1987; Wilbur, 1987). Although recent data are lacking,
the USFWS does include parts of northern Mexico in its
description of E. 1. extimus breeding range (U.S. Fish and
Wildlife Service, 2002).

Although they appear very similar to most observers,
experienced taxonomist or those using specialized equipment
(for example, an electronic colorimeter) can differentiate
among the subspecies by subtle differences in color and
morphology (for example, Unitt, 1987; Paxton, 2008).
Despite the subtle level of differences, the taxonomic status
of E. t. extimus has been critically reviewed and confirmed
multiple times based on morphological, genetic, and song data
(Hubbard, 1987; Unitt, 1987; Browning, 1993; Paxion, 2000;
Sedgwick, 2001).

The Southwestern Willow Flycatcher was described by
Phillips (1948) from a specimen collected along the San Pedro
River in southeastern Arizona. The Southwestern Willow
Flycatcher generally is paler than other Willow Flycatcher
subspecies, although this difference is indistinguishable
without considerable experience and training, and study
skins as comparalive reference material. The southwestern
subspecies differs in morphology (primarily wing formula) but
not overall size. The plumage and color differences between
the Willow Flycatcher subspecies are so subtle that they
should not be used to characterize birds observed in the field
(Unitt, 1987; Hubbard, 1999; U.S. Fish and Wildlife Service,
2002).

Migration and Winter Range, Habitat, and
Ecology

All Willow Flycalcher subspecies breed in North America
but winter in the subtropical and tropical regions of southern
Mexico, Central America, and northemn South America
(Sedgwick, 2000; Koronkiewicz, 2002; fig, 1). Most wintering
birds are found in the Pacific slope lowlands in Mexico and
Central America, and Caribbean slope lowlands in Mexico and
Guatemala.

Because all Willow Flycatcher subspecies look
very similar, determining specific wintering sites for the
southwestemn race has been challenging. However, recent
genetic analysis of wintering birds (Paxton, 2008) suggests
that the four subspecies accupy finite areas of the wintering
grounds, but with overlapping ranges. The Southwestern
Willow Flycatcher appears to be largely restricted to the center
of the winlter range (in the vicinity of Costa Rica), although
Paxton (2008) suggests more research is needed lo address this
queslion.

On the wintering grounds, flycatchers primarily are found
in habitats that have four main components: (1) standing
or slow moving water and/or saturated soils, (2) patches
or stringers of trees, (3) woody shrubs, and (4) open areas
(Koronkiewicz and Whitfield, 1999; Keronkiewicz and
Sogge, 2000; Lynn and others, 2003; Nishida and Whitfield,
2007; Schueiz and others, 2007). Based on surveys to date,
the presence of waler or saturated soils is almost universal,
although tree heights and configurations, the presence of
woody shrubs, and the amount of open space surrounding
winter territories can vary considerably (Schuetz and others,
2007).

Male and female flycatchers hold separate, individual
non-breeding territories, and defend those territories
throughout the winter by using song, calls, and aggression
displays. Fidelity to wintering territories and sites is high, as
is survivorship over the wintering period (Koronkiewicz and
others, 2006b; Sogpe and others, 2007).

Willow Flycatchers travel approximaltely 1,500-8,000 km
each way between wintering and breeding areas, During
migration, flycatchers use a wider array of forest and
shrub habitats than they do for breeding, although riparian
vegetation may still be a preferred migration habitat type
(Finch and others, 2000). Migration requires high energy
expenditures, exposure to predators, and successful foraging in
unfamiliar areas. Therefore, migration is the period of highest
mortality within the annual cycle of the flycatcher {Paxton and
others, 2007). Willow Flycatchers of all subspecies sing during
northward migration, perhaps to establish temporary territories
for short-term defense of food resources.
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EXPLANATION

Approximate range distribution of the Willow Flycatcher (Empidonax
traiflin—Adapted from Unitt {1987), Browning {1993}, and Paxton {2008}

Breeding range, including boundaries of the Willow Flycatcher subspecies

: 7 ' Wintering range—Question marks reflect uncertainty of
the location of the eastern boundary of the winter range

Figure 1. Approximate ranges of the Willow Flycatcher (Empidonax traiflii) during breeding and non-breeding seasons.
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Southwestern Willow Flycatchers typically arrive on
breeding grounds between early May and early June (Ellis and
others, 2008; Moore and Ahlers, 2009). Because arrival dales
vary annually and geographically, northbound migrant Willow
Flycatchers of multiple subspecies pass through areas where
Southwestern Willow Flycaichers have already begun nesting.
Similarly, southbound migrants in late July and August
may occur where Southwestern Willow Flycatchers are still
breeding (Unitt, 1987). This can make it challenging for an
observer to differentiate local breeders from migrants. Other
than liming, we still know refatively little about Southwestemn
Willow Flycalcher migratory behavior, pathways, or habitat
use.

Breeding Habitat

Breeding Southwestern Willow Flycatchers are riparian
obligates, typically nesting in relatively dense riparian
vegetation where surface water is present or soil moisture
is high enough to maintain the appropriale vegetation
characteristics (Sogge and Marshall, 2000; U.S. Fish and
Wildlife Service, 2002; Ahlers and Moore, 2009). However,
hydrological conditions in the Southwest can be highly
variable within a season and between years, so water
availability at a site may range from flooded to dry over the
course of a breeding season or from year to year.

The Southwestern Willow Flycatcher breeds in dense
riparian habitats across a wide elevational range, from near
sea level in California to more than 2,600 m in Arizona and
southwestern Colorado (Durst and others, 2008a). Vegetation
characteristics of Southwestern Willow Flycatcher breeding
habitat generally include dense tree or shrub cover that is
= 3 m tall {with or without a higher overstory layer), dense
twig structure, and high levels of live green foliage (Allison
and others, 2003); many patches with tall canopy vegetation
also include dense midstory vegetation in the 2-5 m range.
Beyond these generalities, the flycatcher shows adaptability in
habitat selection, as demonstrated by variability in dominant
plant species {(both native and exotic), size and shape of
breeding patch, and canopy height and structure (U.S. Fish and
Wildlife Service, 2002).

Southwestern Willow Flycalcher breeding habitat can be
quantified and characterized in a number of ways, depending
on the level of detail needed and habitat traits of interest. For
many sites, detailed floristic composition, plant structure,
patch size, and even characteristics such as Normalized
Difference Vegetation Index (NDVI) have been described
in agency reports and scientific journal articles (Allison and
others, 2003; Hatten and Paradzick, 2003; Koronkiewicz and
others, 2006a; Hatten and Sogge, 2007; Moore, 2007; Schuetz
and Whitfield, 2007; Ellis and others, 2008). For purposes of
this survey protocol, we lake a relatively simple approach and
broadly describe and classify breeding sites based on plant

species composition and habitat structure. Clearly, these are
not the only important components, but they are conspicuous
to human perception and easily observed and recorded. Thus,
they have proven useful in conceptualizing, selecting and
evaluating suitable survey habitat, and in predicting where
breeding flycatchers are likely to be found.

Breeding habitat types commonly used by Southwestern
Willow Flycatchers are described below. The general
categories are based on the composition of the tree/shrub
vegelalion at the sile—native broadleaf, exotic, and mixed
native/exotic. In the field, breeding habitats occur along
a continuum of plant species composition (from nearly
moenotypic to mixed species) and vegetation structure (from
simple, single stratum paiches to complex, multiple strata
patches). The images in figures 2-7 illustrate some of the
variation in flycatcher breeding habitat, and other examples
can be found in numerous publications and agency reports,
and on the USGS photo gallery web site {htip://shsc.wr.usgs

gov/SBSCrallery). The intent of the descriptions and
pholographs is to provide a general guide for identifying

suitable habitat in which to conduct surveys.

Native broadleal—Southwestern Willow Flycatchers
breed across a great elevational range, and the characteristics
of their native broadleal breeding sites varies between high
elevation sites and those at low and mid-elevation sites.

High elevation sites (fig. 2) range from nearfy monotypic
dense stands of willow to mixed stands of native broadleaf
trees and shrubs, 2-7 m in height with no distinct overstory
layer; often associated with sedges, rushes, nettles, and other
herbaceous wetland plants; usually very dense structure in
lower 2 m; live foliage density is high from the ground to the
canopy. Vegetation surrounding the patch can range from open
meadow, to agricultural lands, to pines or upland shrub.

At low and mid-elevations (fig. 3), fiycatcher breeding
sites can be composed of single species (often Goodding’s
willow (Salix gooddingii), S. exigua, or other willow species)
or mixtures of native broadleaf trees and shrubs including (but
not limited to) cottonwood, willows, boxelder (Acer negundpo),
ash (Fraxinus spp.), alder (4/nus spp.), and buttonbush
{Cephalanthus spp.), height from 3 to 15 m; characterized
by trees of different size classes; often a distinct overstory of
coltonwood, willow or other broadleaf tree, with recognizable
subcanopy layers and a dense understory of mixed species;
exotic/introduced species may be a rare component,
particularly in the understory.

Monotypic exetic.—{fig. 4) Breeding sites also can
include nearly monotypic, dense stands of exotics such
as saltcedar (Tamarix spp.) or Russian olive (Elaeagnus
angustifolia), 4-10 m in height forming a nearly continuous,
closed canopy (with no distinct overstory layer); lower 2 m
commonly very difficult to penetrate due to dense branches,
however, live foliage density may be relatively low 1-2 m
above ground, but increases higher in the canopy; canopy
density uniformly high.
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Aerial viaw of Litde Colorado River near Grear, Arizona. Photograph by
USGS, 1995,

Little Colorado River near Graer, Arizona. Photograph
courtesy of Arizona Game and Fish Department, 1936.

Tierra Azul, New Mexico. Photograph by USGS, 2005.

R T etk i

Melntyre Springs, Colorado. Photograph by USGS, 2002.

Figure 2. Examples of Southwestern Willow Flycatcher breeding habitat in native broadleaf vegetation at
high-elevation sites.
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Bosque del Apache, Rio Grande, New Maxico. Photograph courtasy of Bureau
of Reclamation, 2008.

San Luis Ray River, California. Photograph by USGS, 2005.

Kern River, California, Photograph by USGS, 1995,

Figure 3. Examples of Southwestern Willow Flycatcher breeding habitat in native broadleaf vegetation at low and mid-elevation sites.
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Aerial view of Topock Marsh, Colorado Rive
1996.

Rio Granda, New Mexico. Photograph by USGS, 2005.

Figure 4. Examples of Southwestern Willow Fycatcher breeding
habitat in exotic vegetation.
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Mixed native/exotic—{fiz. 5) These sites include dense Regardless of the plant species composition or height,
mixtures of native broadleaf trees and shrubs (such as those occupied sites almost always have dense vegetation in
listed above) mixed with exotic/introduced species, such the patch interior (fig. 6). These dense patches are often
as saltcedar or Russian olive; exotics are often primarily in interspersed with small openings, open water, or shorter/
the understory, but may be a component of overstory; the sparser vegetation, creating a mosaic that is not uniformly
native and exotic components may be dispersed throughout dense.

the habitat or concentrated as a distinct patch within a larger
matrix of habitat; overall, a particular site may be dominated
primarily by natives or exotics, or be a more-or-less equal
mixture.

o 3

T

. Photograph by USGS, 193,

Roc;-s;.velt_L;ké, Arizona

Verda River River, Arizona. Photograph by USGS 2002,

Figurae 5. Examples of Southwestern Willow Flycatcher breeding habitat in mixed native/exotic vegetation,
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Rio Grande, Naw Maxico. Photograph by USGS, 2007.

Figure 6. Examples of dense vegetation structure within breeding habitats of Southwestern Willow Flycatcher.
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Riparian patches used by breeding flycatchers vary in
size and shape, ranging from a relatively contiguous stand of
uniform vegetation lo an irregularly shaped mosaic of dense
vegelation with open areas. Southwestern Willow Flycatchers
have nested in patches as small as 0.8 ha (for example, in
the Grand Canyon) and as large as several hundred hectares
(for example, at Roosevelt Lake, Ariz., or Elephant Butte
Reservoir, New Mex.). They have only rarely been found
nesting in isolated, narrow, linear riparian habitats that are less
than 10 m wide, although they will use such linear habitats
during migration.

Flycatcher territories and nests typically are adjacent
to open water, cienegas, marshy seeps, or saturated soil, and
within riparian areas rooted in standing water. However, in
the Southwest, hydrological conditions at a site can vary
remarkably within a season, between years, and among nearby
sites (fig, 7). Surface water or saturated soil may only be

£ -

Rio Grande at San Marcial, New Maxico, with dry substrate. Photograph by
USGS, 2007.

present early in the breeding season (that is, May and part
of June), especially in dry years. Similarly, vegetation at a
patch may be immersed in standing water during a wet year,
but be hundreds of meters from surface water in dry years
{Ahlers and Moore, 2009). This is particularly true of reservoir
siles, such as the Kern River at Lake Isabella, Calif,, Tonto
Creek and Salt River at Roosevelt Lake, and the Rio Grande
near Elephant Butte Reservoir. Natural or human-caused
river channel modifications and altered subsurface flows (for
example, from agricultural runofT), can lead (o a total absence
of water or visibly saturated soil at a site for several years.
Other potentially important aspects of Southwestern
Willow Flycatcher habitat include distribution and isolation
of vegetation paiches, hydrology, food base (arthropods),
parasites, predators, environmental factors (for example
temperature, humidity), and interspecific competition (U.S.
Fish and Wildlife Service, 2002). Population dynamics

" LI

Tonto Creek inflow to Roosevelt Lake, Arizona, during a dry year. Photograph
by USGS, 2004.

Tonta Creek inflow to Roosevalt Lake, Arizona, during high-watar year.
Photograph by USGS, 2005.

Figure 7. Examples of the variable hydrologic conditions at breeding habitats of Southwestern Willow Flycatcher.



factors, such as demography (for example, survivorship
rates, fecundity), distribution of breeding groups across the
landscape, flycatcher dispersal patterns, migration routes,

the tendency for adults and surviving young to return to their
previous year breeding site, and conspecific sociality also
influence where flycatchers are found and what habitats they
use (U.S. Fish and Wildlife Service, 2002).

It is critically important lo recognize that the ultimate
measure of habitat suitability is not simply whether or not a
site is occupied. Habitat suitability occurs along a gradient
from high to poor to unsuitable; the best habitats are those in
which flycatcher reproductive success and survivorship result
in a stable or growing population. Some occupied habitals
may be acting as population sources, while others may be
functioning as population sinks (Pulliam, 1988). Therefore,
it can take extensive research to determine the quality of any
given habitat patch. Furthermore, productivity and survival
rates can vary widely among years (Paxton and others,

2007; Ellis and others, 2008; Ahlers and Moore, 2009), so
conclusions based on short-term datasets or data extrapolated
from one area to another may be erroneous. It also is important
(o note that not all unoccupied habitat is unsuitable; some sites
with suitable habitat may be geographically isolated or newly
established, such that they are not yet colonized by breeding
fiycatchers. There also may simply not be enough flycatchers
in a given area to fill all available habitat in particular

Section 1. Natural History n

locations (U.S. Fish and Wildlife Service, 2002). A better
understanding of which habitats or sites are sinks or sources
can be especially helpful in site conservation and restoration
planning.

As described earlier, migrant Willow Flycatchers may
occur in riparian habitats that are structurally unsuitable for
breeding (for example, too sparse, smaller patch size, etc.),
and in non-riparian habilats. Such migration stopover areas,
even though not used for breeding, may be critically important
resources affecting local and regional flycatcher productivity
and survival (U.S. Fish and Wildlife Service, 2002, 2005).

Breeding Chronology and Biology

Unless otherwise noted, the information that follows
and upon which the generalized breeding season chronology
(fig. 8) is based comes from Unitt (1987), Whitfield {1990),
Maynard (1995), Sogge and others (2003b), Paxton and others
(2007), Schuetz and Whitfield (2007), and Ellis and others
(2008). Extreme or record dates for any stage of the breeding
cycle may vary by 1-2 weeks from the dates presented,
depending on the geographic area, extreme weather events,
yearly variation and other factors. Higher elevation areas, in
particular, have delayed chronology {Ahlers and White, 2000).

Generalized Breeding Season Chronology

i i
1 2
Arrival on Territories )

| ane s s s ey e 0

—

Nest Building

D

Eggs and Incubation

B\ —

-

Chicks in Nest

D

( Fledging from Nest

D

( Northbound Migration )

April May June

7 Depart Sites ? )
!

[
( Southbound Migration )

July August 1 September

Figure 8. Generalized migration and breeding chronology for the Willow Flycatcher in the Southwest.
Extreme or record dates may occur slightly easlier or later than indicated.
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Both sexes can breed beginning in their second year.
Male Southwestern Willow Flycatchers generally arrive
at breeding areas first; older males typically arrive before
younger ones, Although females usually arrive a few weeks
after males, some older females are present at sites before
late-arriving males. Adult flycatchers will sometimes wander
extensively through large riparian sites before and afier
breeding, possibly as a way to evaluate potential breeding
habitat (Cardinal and others, 2006).

Males establish and defend their territories through
singing and aggressive interactions. Females seitle on
established territories, and may choose a lerritory more for its
habitat characteristics than for the traits of its territorial male.
Territory size tends to be larger when a male first arrives, then
gets smaller after a female pairs with the mate (Cardinal and
others, 2006). Similarly, male song rate is very high early
in the season, then declines afler pairing (Yard and Brown,
2003). Not all males are successful in attracting mates in a
given year, and as a result unpaired territorial males occur
at many breeding sites. Unpaired males are usually a small
percentage of any local population, but can comprise as
much as 15-235 percent of the territories in some populations
(Munzer and others, 2005; Ahlers and Moore, 2009).

Although the Willow Flycatcher as a species is
considered predominantly monogamous during the breeding
season (Sedgwick, 2000), some Southweslern Willow
Flycatcher populations have a relatively high degree of
polygyny whereby one male can have more than one breeding
female in its territory. Polygynous males generally have two
females in their territory, but up to four have been recorded
{Davidson and Allison, 2003; Pearson and others, 2006).
Polygyny rates can vary between sites, and among years at a
given site. Al some sites, polygynous males have much higher
productivity than monogamous males (Paxton and others,
2007).

Nest building within the territory usually begins within a
week or lwo after pair formation. Egg laying begins as early
as mid-May, but more ofien starts in late May to mid-June.
Chicks can be present in nests from late May through early
August. Young typically fledge from nests from mid-June
through mid-August; later fledglings are often products of
re-nesting attempts. Breeding adults generally depart from
their territories in early to mid-August, but may stay later
if they fledged young late in the season. Males that fail to
attract or retain mates, and males or pairs that are subject
to significant disturbance, such as repeated nest parasitism
or predation may leave territories by early July. Fledglings
probably leave the breeding areas a week or two afler adults,
but few details are known.

Southwestern Willow Flycatcher territory size varies
widely, probably due to differences in population density,
habitat quality {including vegetation density and food
availability), and nesting stage. Studies have reported
estimaled lerritory sizes ranging from 0.06 to 2.3 ha (Sogge

and others, 1995; Whitfield and Enos, 1996; Bureau of
Reclamation, 2009). At Roosevelt Lake, Ariz., measurements
of home ranges, which include the defended territory and
sometimes adjacent use areas, averaged 0.4 ha for actively
breeding males; home range can be much larger for pre-

and post-breeding males {Paxton and others, 2007). During
incubation and nestling phases territory size, or at least the
activity centers of pairs, can be very small. Flycatchers may
increase their activity area after young are fledged, and use
non-riparian habitats adjacent 1o the breeding area (Cardinal
and others, 2006). This variability among sites, individual
territories, and over time illustrates the challenge of defining
a minimum habitat patch size for breeding flycatchers, or
estimating the number of territories based simply on the size
of a given breeding sile.

At some breeding sites, non-territorial adult “floaters”
will be present among the territorial population. Floaters are
quieter and less appressive than territorial adults, and therefore
are harder to deiect and frequently overlooked. Most floaters
are young males, and float for only a single year. At Roosevelt
Lake, floaters typically accounted for 3-8 percent of the
known adult population, although the rate was much higher
in drought years when habitat quality was lower (Paxton
and others, 2007). The presence of floaters in a population
may indicate that there is not enough high quality habitat to
support all potentially territorial individuals present in a given
breeding season.

Nests and Eggs

Historically, 75-80 percent of reported Southwestern
Willow Flycatcher nests were placed in willows (Phillips,
1948; Phillips and others, 1964; Hubbard, 1987; Unitt, 1987).
Southwestern Willow Flycatchers still commonly place their
nests in native plants, but will ofien build nests in exotics,
such as saltcedar and Russian olive (Sogge and Marshall,
2000; Stoleson and Finch, 2003; Durst and others, 2008a).

In Arizona, most nests are in saltcedar or willows (Paradzick
and Woodward, 2003; McLeod and others, 2007). In a unique
situation in San Diego County, Calif., the flycatcher nests in
coast live oak (Quercus agrifolia) along the San Luis Rey
River (Haas, 2003), where oak became the dominant plant
species adjacent to the river following willow removal in

the 1950s. In another unusual situation, flycatchers in the
Cliff-Gila Valley in New Mex. nest in tall boxelder (Stoleson
and Finch, 2003), Southwestern Willow Flycatcher nests also
have been found in buttonbush, black twinberry (Lonicera
involucrata), Fremont cottonwood (Populus fremontii), alder
(Alnus spp.), blackberry (Rubus ursinus), baccharis (Baccharis
spp.), and stinging neltle (Urtica spp.). Overall, fiycatcher nest
sile selection appears to be driven more by plant structure than
by species composition.



Southwestern Willow Flycatchers build open cup nesls
approximately 8 cm high and 8 cm wide (outside dimensions),
exclusive of any dangling material at the bottom. Females
build the nest with little or no assistance from the males.
Nests typically are placed in the fork of a branch with the
nest cup supported by several small-diameter vertical stems.
Nest height is highly variable and depends on the available
plant structure within the territory; nests have been found
from 0.6 m to approximately 20 m above ground. In any given
habitat type or nest substrate, nests can be placed wherever
suitable twig structure and vegetalive cover are present.

Egg laying generally begins from mid-May through
mid-June, depending on the geographic area and elevation.
Willow Flycatcher eggs are buffy or light tan, approximately
18 mm long and 14 mm wide, with brown markings ina
wreath at the blunt end. Clutch size is usually three or four
eggs for first nests, Only the female develops a brood patch
and incubates the eggs. Incubation lasts 12-13 days from the
date the last egg is laid, and all eggs typically hatch within
24-48 hours of each other.

Flycatcher chicks are altricial and weigh only about 1-2
g at hatching, but grow rapidly and are ready to leave the nest
at 1215 days of age (Sedgwick, 2000; Paxton and Owen,
2002). The female provides mosl or all initial care of the
young, although the role of the male increases with the age
and size of nestlings. After Willow Flycatchers fledge at 12-15
days of age, they stay close to the nest and each other for
3-5 days, and adults continue feeding the fledged young for
approximately 2 weeks. Recently fledged birds may repeatedly
return lo and leave the nest during this period (Spencer and
others, 1996). Both male and female adults feed the fledged
young, which give frequent, loud “peep” calls.

Southwestern Willow Flycatchers readily re-nest
following an unsuccessful nesting attempt, although rarely
more than once (Ellis and others, 2008). They also will
sometimes nest again (double brood) following a successful
nesting attempt, although this is more uncommon than
re-nesting and varies between sites and years. From 2002 to
2008 at Elephant Buite Reservoir, approximately 13 percent
of the pairs produced two successful nests per year (Ahlers
and Moore, 2009). The productivity gains from pairs having
successful second nests are important drivers of positive
population growth (Paxton and others, 2007; Moore and
Ahlers, 2009},

Replacement nests are built in the same territory, either
in the same plant or at a distance of as much as 20 m from
the previous nest. Reuse of old nests is uncommon, but does
occur (Yard and Brown, 1999; Darrell Ahlers, Bureau of
Reclamation, unpub. data, 2009). Replacement nest building
and egg laying can occur (uncommonly) as late as the end
of July or early August. Pairs may attempt a third nest if the
second fails. However, clutch size, and therefore potential
productivity, decreases with each nest attempt (Whitfield and
Strong, 1995; Ellis and others, 2008).
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Food and Foraging

The breeding season diet of Southwestern Willow
Flycaichers is relatively well documented (DeLay and others,
2002; Drost and others, 2003; Durst, 2004; Wiesenborn and
Heydon, 2007; Durst and others, 2008b). Breeding flycatchers
are exclusively insectivorous, and consume a wide range of
prey taxa ranging in size from small leafhoppers (Homoptera)
to large dragonflies (Odonata). Major prey taxa include bugs
(Hemiptera), bees and wasps (Hymenoptera), flies (Diptera),
and leafhoppers; however, diet can vary widely between
years and among different habitat types. There is no known
differences in diet by sex, but there are differences between
adult and nestling diet in the proportions of some arthropod
groups. Differences in the composition of arthropods in
flycatcher diet have been documented between native and
exotic habilats, and between years within particular breeding
sites; however, flycatchers appear able to tolerate substantial
variation in relative prey abundance, except in extreme
situations such as severe droughts (Durst and others, 2008b),

Willow Flycatchers of all subspecies forage primarily by
sallying from a perch to perform acrial hawking and gleaning
(Sedgwick, 2000; Durst, 2004). Males and fetnales forage with
similar maneuvers, although males may forage higher in the
tree canopy than females. Foraging frequently takes place at
external edges or internal openings within a habitat patch, or at
the top of the upper canopy.

Site Fidelity and Survivorship

Based on studies of banded birds, most adult
Southwestern Willow Flycatchers that survive from one year
to the next will return to the same river drainage, often in
proximity to the same breeding site (U.S. Fish and Wildlife
Service, 2002; McLeod and others, 2007; Paxton and others,
2007). However, it is common for individual fiycatchers to
return to different sites within a breeding area, and even to
move between breeding areas, from one year to the next.
Some of this movement may be related to breeding success
and habitat quality. At Roosevelt Lake, those birds that moved
to different sites within a breeding area had on average higher
productivity in the year following the move than in the year
before the move {Paxton and others, 2007). At Roosevelt
Lake and on the San Pedro and Gila Rivers, movement out
of breeding patches also increased with the relative age of a
patch, which may indicate a preference {or younger riparian
vegetation structure.

In addition to movements within a breeding site,
long-distance movements within and between drainages have
been observed (Paxton and others, 2007), at distances up to
approximately 450 km. Dispersal of first-year flycatchers
is more extensive than adult birds, as typical for most bird
species,
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Survivorship within the breeding season can be very
high, averaging 97 percent at Roosevell Lake (Paxton and
others, 2007). Between-year survivorship of adults can be
highly variable, but appears to be similar to that of most small
passerine birds studied, with estimates generally ranging
from approximately 55 to 65 percent (Stoleson and others,
2000; McLeod and others, 2007; Paxton and others, 2007;
Schuetz and Whitfield, 2007). Males and females have similar
survivorship rates.

Estimated survivorship of young birds (from hatching
to the next breeding season) is highly variable, depending in
part on how the estimaltes are generated (Stoleson and others,
2000). Generally reported as between 15 and 40 percent,
Jjuvenile survivorship typically is lower than adult survivorship
(Whitfield and Strong, 1995; Stoleson and others, 2000;
McLeod and others, 2007). Early fledging young have higher
survivorship than those that leave the nest later in the season
(Whitfield and Strong, 1995; Paxton and others, 2007). Most
flycatchers survive for only 1-2 adult years, and mean life
expectancy in Arizona was estimated to be 1.9 years following
fledging. However, some individuals live much lenger. The
maximum reported ages of banded Southwestern Willow
Flycatchers are 9-11 years (Sedgwick, 2000; Paxton and
others, 2007).

Overall, the Southwestern Willow Flycatcher population
appears to persist as one or more widely dispersed
metapopulations {Busch and others, 2000; U.S. Fish and
Wildlife Setvice, 2002), with movement of individuals,
and thus genetic exchange, occurring across the landscape.
However, the amount of movement and interchange is lower
among sites that are farther apart or more isolated. Some sites
serve as population sources while others may be sinks; some
sites will be ephemeral over periods of years or decades.
Flycatcher movement and dispersal among sites is important
for initial site colonization and subsequent recolonization.

There are few general predictors for the persistence of
breeding sites. Relatively large populations, such as the Kern
River Preserve, San Pedro River, Elephant Butte Reservoir,
and the Gila River have persisted for 10 or more years.
However, such large sites can be subject to major changes
in population numbers, and even polenlial extirpation, due
to changes in local hydrology, site inundation, drought, etc.
(Moore, 2005; Paxton and others, 2007). Although some small
populations may be ephemeral and last only a few years (Durst
and others, 2008a}, others have remained occupied for much
longer periods (Kus and others, 2003). Breeding populations
also may reappear at unoccupied sites following 1-5 year
absences. Suitable fiycatcher habitat also can develop—and
poor quality habitat can improve—relatively quickly in some

sites, under favorable hydrological conditions. For example,
al Roosevelt Lake and the San Pedro River (AZ), the age
of riparian vegetation when first colonized was as young
as 3 years (Paxton and others, 2007). In the same study,
flycaichers moved back into older habitat patches when nearby
younger, occupied habitat was inundated or scoured away.
Overall, the vegetation and flycatcher occupancy of a
habitat patch or river drainage are often dynamic; few if any
sites remain static over time, The amount of suitable flycatcher
habitat can substantially increase or decrease in just a few
years, at local and regional scales. Flycatchers can respond
quickly to habitat changes, colonizing new sites if available
and abandoning others. Therefore, one cannot assume that
local, regional, or rangewide flycatcher population numbers
will remain stable over time.

Threats to the Flycatcher and Habitat

The greatest historical factor in the decline of the
Southwestern Willow Flycatcher is the extensive loss,
fragmentation, and maodification of riparian breeding habitat
(U.S. Fish and Wildlife Service, 2002). Large-scale losses
of southwestern wetlands have occurred, particularly the
cottonwood-willow riparian habitats historically used by
the Southwestern Willow Flycaitcher (Unitt, 1987; General
Accounting Office, 1988; Dahl, 1990; State of Arizona, 1990).
Changes in the riparian plant community have frequently
reduced, degraded, and eliminated nesting habitat for the
flycatcher, curtailing its distribution and abundance.

Habitat losses and changes have occurred and
continue to occur because of urban, recreational, and
agricultural development, water diversion and impoundment,
channelization, livestock grazing, and replacement of native
habitats by introduced plant species (Marshall and Stoleson,
2000; U.S. Fish and Wildlife Service, 2002). Hydrological
changes, natural or man-made, can greatly reduce the quality
and extent of flycatcher habitat. Although riparian areas are
ofien not considered as fire-prone, several Southwestern
Willow Flycatcher breeding sites were destroyed by fire over
the past decade (U.S. Fish and Wildlife Service, 2002), and
others are at risk to similar catastrophic loss. Fire danger in
these riparian systems may be exacerbated by increases in
exotic vegetation, such as salicedar, diversions or reductions of
surface water, increased recreational activity, and drawdown
of local water tables.

Although the degradation of many river systems and
associated riparian habitat is a key cause of their absence,
Southwestern Willow Flycatchers do not require free-running
rivers or “pristine” riparian habitals. Most of the largest



Southwestern Willow Flycatcher populations in the last
decade were found in reservoir drawdown zones, such as at
Roosevelt Lake and Elephant Butte Reserveir. Many breeding
populations are found on regulated rivers (Graf and others,
2002). In addition, the vegetation at many smaller flycatcher
breeding sites is supported by artificial water sources such as
irrigation canals, sewage outflow, or agricultural drainages
(U.S. Fish and Wildlife Service, 2002). Although rising water
levels could be detrimental to breeding flycatchers within a
reservoir drawdown zone, reservoir fluctuations can simulate
river dynamics with cycles of destruction and establishment of
riparian vegetation, depositing rich sediments and flushing salt
accumulations in the soil (Paxton and others, 2007). Therefore,
managed and manipulated rivers and reservoirs have the
potential to play a positive role by providing flycatcher
breeding habitat. However, because rivers and reservoirs are
not managed solely to create and maintain flycatcher habitat,
the persistence of riparian vegetation in these systems—and
any flycatchers breeding therein—is not assured.

Although the historic degradation and loss of native
riparian negatively affected the Southwestern Willow
Flycatcher, this species does not show an inherent preference
for native vegetation. Instead, breeding habitat selection
is based primarily on vegetation structure, density, size,
and other stand characteristics, and presence of waler or
saturated soils (U.S. Fish and Wildlife Service, 2002). In fact,
approximately 25 percent of known territories are found in
habitat composed of 50 percent or greater exotic vegetative
component—primarily saltcedar (Durst and others, 2008a),
Saltcedar also can be an important habitat component in
sites dominated by native vegetation (U.S. Fish and Wildlife
Service, 2002, 2005). Despite suggestions that flycatchers
breeding in saltcedar are suffering negative consequences
and that removal of saltcedar is therefore a benefit (DeLoach
and others, 2000; Dudley and DeLoach, 2004), there is
increasing and substantial evidence that this is not the case.
For example, Paxton and others (2007) found that flycatchers
did not suffer any detectable negative consequences from
breeding in saltcedar. This is consistent with the findings
of Owen and others (2005) and Sogge and others (2006).
Therefore, the rapid or large-scale loss of saltcedar in occupied
flycatcher habitats, without rapid replacement of suitable
native vegetation, could result in reduction or degradation
of flycatcher habitat (U.S. Fish and Wildlife Service, 2002;
Sogge and others, 2008).
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In evaluating Southwestem Willow Flycatcher use of
either native or exotic habitat, it is important to recognize that
throughout the Southwest, there are many saltcedar-dominated
and native-dominated habitats in which flycatchers do not
breed (U.S. Fish and Wildlife Service, 2002; Sogge and
others, 2006). Therefore, the use of any riparian patch—native
or exotic—as breeding habitat will be site specific and will
depend on the spatial, structural, and ecological characteristics
of that particular patch and the potential for flycatchers to
colonize and maintain populations within it.

Drought can have substantial negative effecls on
breeding flycatchers and their breeding habitat by reducing
riparian vegetation vigor and density, and reducing prey
availability (Durst, 2004; Paxton and others, 2007, Bureau
of Reclamation, 2009). For example, the extreme drought of
2002 caused near complete reproductive failure of the large
flycatcher population at Roosevelt Lake; among approximately
150 breeding territories, only two nests successfully fledged
young in that year (Eltis and others, 2008). If future climate
change produces more frequent or more sustained droughts,
as predicted by many climate change models (for example,
Seager and others, 2007}, southwestern riparian habitats could
be reduced in extent or quality. This scenario would present
a challenge (o the long-term sustainability of Southwestern
Willow Flycatcher populations,

Brood parasitism by the Brown-headed Cowbird
(Molothrus ater) was initially considered another significant
threat to the Southwestern Willow Flycatcher (Whitfield,
1990; Harris, 1991; U.S. Fish and Wildlife Service, 1993,
1995; Whitfield and Strong, 1995; Sferra and others,

1997). Cowbirds lay their eggs in the nest of other species

(the “hosts™), which raise the young cowbirds—often at

the expense of reduced survivorship of their own young,.
Southwestern Willow Flycatchers seldom fledge any flycatcher
young from nests that are parasitized by cowbirds (Whitfield
and Sogge, 1999). Although parasitism negatively impacts
some Southwestern Willow Flycatcher populations, especiaily
at small and isolated breeding sites, it is highly variable and

no longer considered among the primary rangewide threats

to flycatcher conservation (U.S. Fish and Wildlife Service,
2002). Cowbird abundance, and therefore parasitism, tends lo
be a function of habitat type and quality, and the availability of
suitable hosts, not specific to the flycatcher. Therefore, large-
scale cowbirds control may not always be warranted unless
certain impact thresholds are met (U.S. Fish and Wildlife
Service, 2002; Rothslein and others, 2003; Siegle and Ahlers,
2004).
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Section 2. Survey Protocol

The fundamental principles of the methodology described
in this version have remained the same since the original
Tibbitts and others (1994) and subsequent Sogge and others
(1997a) protocols: the use of vocalization play-back, repeated
site visits, and confirmation of flycatcher identity via the
species-characteristic song. This newest protocol incorporates
guidelines of the 2000 USFWS addendum, and includes
changes based on our improved understanding of Willow
Flycatcher biology and the significance of potential threats,
and the availability of new survey technologies.

Several factors work together to make Southwestern
Willow Flycatcher surveys challenging. Difficulties include
the Aycatcher’s physical similarities with other species and
subspecies; accessing the dense habitat they occupy; time
constraints based on their breeding period; and vocalization
patterns. Given these challenges, no methodology can assure
100-percent delection raies. However, the survey prolocol
described herein has proven 10 be an effective tool for locating
flycatchers, and flycatchers generally are detectable when the
protocol is carefully followed. Since 1995, hundreds of sites
have been surveyed and thousands of fiycatchers detected
using the two previous versions of the survey protocol.

The Willow Flycatcher is 1 of 10 regularly occurring
Empidonax flycatchers found in North America, all of which
look very much alike. Like all Empidonax, Willow Flycaichers
are nondescript in appearance, making them difficult to see in
dense breeding habitat. Although the Willow Flycatcher has
a characteristic fit=-bew song that distinguishes it from other
bitds (including other Empidonax}, Willow Flycalchers are not
equally vocal at all times of the day or during all parts of the
breeding season. Because Southwestern Willow Flycatchers
are rare and require relatively dense riparian habilat, they may
occur only in a small area within a larger riparian system, thus
decreasing detectability during general bird surveys. Migrating
Willow Flycatchers (of all subspecies) often sing during
their migration through the Southwest, and could therefore
be confused with local breeders. In addition, Southwestern
Willow Fiycatchers are in breeding areas for only 3—4 months
of the year. Surveys conducted too early or late in the year
would fail to find flycatchers even at sites where they breed.

These life history characteristics and demographic factors
influence how Southwestern Willow Flycatcher surveys
should be conducted and form the basis upon which this
protocol was developed. This protocol is based on the use of
repeated call-playback surveys during pre-determined periods
of the breeding season, to confirm presence or to derive a high
degree of confidence regarding their absence at & site. Such
species-specific survey techniques are necessary to collect
reliable presence/absence information for rare species {Bibby
and others, 1992).

The primary objective of this protocol is {o provide
a standardized survey technique lo detecl Southwestern
Willow Flycaichers, determine breeding status, and facilitate
consistent 2nd standardized data reporting. The survey
technique will, at a minimum, help delermine presence or
absence of the species in the surveyed habitat for that breeding
season. Ullimately, the quality of the survey that is conducted
will depend on the preparation, training, and in-the-field
diligence of the individual surveyor.

This protocol is designed for use by persons who are
non-specialists with Empidonax flycatchers or who are not
expert birders. However, surveyors must have sufficient
knowledge, training, and experience with bird identification
and surveys to distinguish the Willow Flycatcher from other
non-Empidonax species, and be able (o recognize the Willow
Flycatcher’s primary song. A surveyor’s dedication and
attitude, willingness to work early hours in dense, rugged
and wet habitats, and their ability to remain alert and aware
of important cues also are important. Surveys conducted
impraperly or by unqualified, inexperienced, or complacent
personnel may lead to inaccurate results and unwarranted
conclusions.

Surveys conducted by qualified personnel in a consistent
and standardized manner will enable continued monitoring
of general population trends at and between sites, and
between years. Annual or periodic surveys in cooperation
with State and Federal agencies should aid resource managers
in gathering basic information on flycatcher status and
distribution at various spatial scales. Identifying occupied and
unoccupied sites will assist resource managers in assessing
potential impacts of proposed projects, avoiding impacls to
occupied habitat, identifying suitable habitat characteristics,
developing effective restoration management plans, and
assessing species recovery.

The earlier versions of this protocol (Tibbitts and others,
1994; Sogge and others, 1997a) were used extensively and
successfully for many years. Hundreds of flycatcher surveys
conducied throughout the Southwest since 1994 revealed
much about the usefulness and application of this survey
technique. Three important lessons were: (1) the call-playback
technique works and detects flycatchers that would have
otherwise been overlooked; (2) multiple surveys at each
site are important; and (3) with appropriate effort, general
biologists without extensive experience with Empidonax can
find and verify Willow Flycatcher breeding sites.

This revised protocol is still based on call-playback
techniques and detection of singing individuals, However,
it includes changes in the timing and number of surveys to
increase the probability of detecting flycatchers and to help
determine if they are breeders or migrants. It also incorporates
the basic premise of the USFWS 2000 addendum to the
1997 protocol by requiring a minimum of five surveys in all
“project-related” sites. A detailed description of surveys and



timing is discussed in section, “Timing and Number of Visits.”
Changes in the survey data sheets make them easier to use and
submit, and allow reporting all site visits within a single year
on one form. The new survey forms also are formatted such
that the data on the respective forms can be easily incorporated
into the Aycatcher range-wide database.

This protocol is intended to determine if a habitat patch
conlains territorial Southwestern Willow Flycalchers, and is
not designed establish the exact distribution and abundance of
flycatchers at a site. Determining precise flycatcher numbers
and locations requires many more visits and additional
time observing the behavior of individual birds. This
survey protocol also does not address issues and techniques
associated with nest monitoring or other flycatcher research
activities, Those efforts are beyond the scope usually nceded
for most survey purposes, and require advanced levels of
experience and skills to gather useful data and avoid potential
negative effects to the flycatcher. If nest monitoring is a
required component of your study, refer to Rourke and others
(1999) for appropriate nest monitoring techniques (available
for download at hittp.//shsc.wrusgs gov/cprs/research/projects/
sww ireports.asp).

Biologists who are not expert birders or specialists
with regard to Empidonax flycatchers can effectively use
this protocol. However, users should attend a U.S. Fish and
Wildlife Service-approved Southwestern Willow Flycatcher
survey training workshop, and have knowledge and experience
with bird identification, surveys, and ecology sufficient to
effectively apply this protocol.

Permits

Federal endangered species recovery permits are
required for surveys in all USFWS regions where the
Southwestern Willow Flycatcher breeds (appllcallon forms
can be downloaded at ' /
pdf}). State permits also may be reqmrcd before you can survey
within any of the States throughout the Southwestern Willow
Flycaicher’s range: be certain to check with the appropriate
State wildlife agency in your area. It usually takes several
months to receive permits, so apply early to avoid delays
in slarting your surveys. You also must obtain permission
from government agencies and private landowners prior to
conducting any surveys on their lands.

Pre-Survey Preparation

The depree of effort invested in pre-survey preparation
will have a direct effect on the quality and efficiency of
the surveys conducted. Pre-survey preparation is oflen
overlooked, but can prove to be one of the more important
aspecls in achieving high-quality survey resuits.
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Surveyors should study calls, songs, drawings,
photographs, and videos of Willow Flycatchers. Several
web sites describe life history requirements, and provide
photographs and vocalizations. It is especially critical for
surveyors 1o be familiar with Willow Flycatcher vocalizations
before going in the field. Although the fir=-bew song is the
basis of verifying detections using this protocol, Willow
Flycatchers use many other vocalizations that are valuable in
locating birds and breeding sites. We strongly encourage that
all surveyors leam as many vocalizations as possible and refer
to the on-line “Willow Flycatcher Vocalizations; a Guide for
Surveyors” (available at http://shsc. wr.usgs. pov/cprs/research/
projects'swwiwiflvocl.asp). Several commercial bird song
recordings include Willow Flycatcher vocalizations, but these
recordings typically have only a few vocalizations and the
dialects may differ from those heard in the Southwest.

If possible, visit known Willow Flycatcher breeding
sites to become familiar with flycatcher appearance, behavior,
vocalizations, and habitat. Such visits are usually part of the
standardized flycatcher survey workshops. All visits should
be coordinated with USFWS, State wildlife agencies, and
the property manager/owner, and must avoid disturbance to
territorial flycatchers. While visiting these sites, carefully
observe the habitat characteristics to develop a mental image
of the key features of suitable habitat.

Surveyors must be able to identify, by sight and
vocalizations, other species likely to be found in survey areas
that may be confused with Southwestern Willow Flycatchers,
These include Bell’s Vireo (Vireo bellii), Western Wood-
pewee {Contopus sordidulus), young or female Vermillion
Flycalchers (Pyrocephalus rubinus), and other Empidonax
flycatchers. At a distance, partial song or call notes of Bell’s
Vireo, Ash-throated Flycatchers (Myiarchus cinerascens)
and some swallows can sound considerably like a fir=-bew.
Surveyors also should be able to identify Brown-headed
Cowbirds by sight and vocalizations. It is worthwhile to
make one or more pre-survey (rips to the survey sites or other
similar areas to become familiar with the local bird fauna. You
might consider obtaining a species list relative to your area
and become familiar with those species by sile and sound.

Prior to conducting any presence/absence surveys in your
respective State or USFWS Region, contact the respective
flycatcher coordinators to discuss the proposed survey
sites and determine if the sites have been surveyed in prior
years. If possible, obtain copies of previous survey forms
and maintain consistency with naming conventions and site
boundaries. Study the forms to determine if flycatchers have
been previously detected in the site, record locations of any
previous detections, and read the comments provided by prior
surveyors. While surveying, be sure lo pay special attention to
any patches where flycatchers have previously been detected.
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Familiarity with the survey site prior to the first surveys
is the best way lo be prepared for the conditions you will
experience. Determine the best access routes to your siles
and always have a back-up plan available in the event of
unforeseen conditions (for example, locked gates, weather,
etc.). Know the local property boundaries and where the
potential hazards may be, including deep water, barbed wire
fencing, and difficult terrain. Be prepared to work hard and
remain focused and diligent in a wide range of physically
demanding conditions. At many sites, these include heat, cold,
wading through flowing or stagnant water, muddy or swampy
conditions, crawling through dense thickets (often on hands
and knees), and exposure to snakes, skunks, and biting insects.

It is imperative that all surveyors exercise the adage
“safety first.” Be aware of safety hazards and how to avoid
them, and do not allow the need to conduct surveys to
supersede common sense and safety. Inform your coworkers
where you will be surveying and when you anticipate
returning. Always take plenty of water and know how to
effectively use your equipment, especially compass, Global
Positioning System (GPS), and maps.

Equipment

The following equipment is necessary to conduct the
surveys:

I. USGS topographic maps of the area; A marked copy
is required to be attached to survey data sheets submitted
at the end of the season. Be sure to always delineate the
survey area and clearly mark any flycatcher detections.
If the survey area differed between visits; delineate each
survey individually,

2. Standardized survey form: Always bring more copies
than you think you need.

3. Lightweight audio player: Be sure the player has
adequate volume to carry well; use poriable speakers if
necessary. Several digital devices, such as CD players
and MP3 players, are currently available and can be
connected to external amplified speakers for broadcasting
the flycatcher vocalizations. However, not all are equally
functional or effective in field conditions; durability,
reliability, and ease of use are particularly important.
Talk to experienced surveyors for recommendations on
particular models and useful features.

4. Extra player and batteries: In the field, dirt, water,
dust, and heat often cause equipment failure, and having
backup equipment helps aveoid aborting a survey due to
equipment loss or failure.

5. Clipboard and permanent (waterproof) ink pen: We
recommend recording survey results directly on the
survey data form, to assure that you collect and record all
required data and any field notes of interest.

6. Aerial photographs: Aerial photographs can significantly
improve your surveys by allowing you to accurately

target your efforts, thus saving time and energy in the
field. Previously, aerial images were often expensive and
difficult to obtain. However, it is now easy to get free or
low-cost images from sources, such as Google® Earth.
Even moderate resolution images generally are better
than none. For higher resolution aerial photographs,
check with local planning offices and/or State/Federal
land-management agencies for availability. Take color
photocopies, not the original aerial photographs, with you
in the field. Aerial photographs also are very useful when
submitting your survey results but cannot be substituted in
lieu of the required topographic map.

7. Binoculars and bird field guide: Although this protocol
relies primarily on song detections to verify flycatcher
presence, good quality binoculars are still 2 cruciat field
tool to help distinguish between possible Southwestern
Willow Flycatchers and other species. Use a pair with
7-10 power magnification that can provide crisp images
in poor lighting conditions. A good field guide also is
essential for the same reason.

8. GPS unit: A GPS unit is needed for determining survey
coordinates and verifying the location of survey plots
on topographic maps. All flycatcher detections should
be stored as waypoints and coordinates recorded on
the survey form. A wide variety of fairly inexpensive
GPS units are currently available. Most commercially
available units will provide accuracy within 10 m, which
is sufficient for navigating and marking locations.

9. Compass: Surveyors should carry a compass lo help
them while navigating larger habitat patches. This is
an important safety back-up device, because GPS units
can fail or lose power. Most GPS units have a feature
to provide an accurate bearing lo slored waypoints (for
example, previous flycatcher detections, your parked
vehicle, etc.); however, many units do not accurately
display the direction in which the surveyor is traveling
slowly through dense vegetation. A compass set to
the proper bearing provides a more reliable method to
navigate the survey site and relocate previously marked
locations.

The following equipment also is recommended:

10. Camera: These are very helpful for habitat photographs,
especially at sites where fiycatchers are found. Small
digital cameras are easily portable and relatively
inexpensive.

11. Survey Aagging: Used for marking survey sites or areas
where flycatcher are detected. Check with the local land
owner or management agency before flagging sites. Use
flagging conservatively so as to not attract people or
predators.

12. Field vest: A multi-pocket field vest can be very useful
for carrying field equipment and personal items. We
recommend muted earth-tone colors.



13. Cell phone and/or portable radio: In addition to
providing an increased level of safety, cell phones or
portable radios may be used by surveyors to assist each
other in identifying lerritories and pairs in dense habitats,
or where birds are difficult to hear.

In addition to the necessary equipment mentioned above,
personal items, such as food, extra water or electrolyte drink,
sunscreen, insect repellent, mosquito net, first-aid kit, whistle,
and a light jacket, also should be considered. Being prepared
for unforeseen difficulties, and remaining as comfortable as
conditions allow while surveying are important faclors to
conducting thorough and effective surveys.

All survey results (both negative and positive) should
be recorded directly on data forms when possible. These
data forms have been designed to prompt surveyors lo
record key information that is crucial to interpretation of
survey results and characterization of study sites. Even if no
flycatchers are detected or habitat appears unsuitable, this is
valuable information and should be recorded. Knowing where
flycatchers are not breeding can be as important as knowing
where they are; therefore, negative dala are important.
Standardized data forms are provided in gppendix 1, or can be
downloaded online. Always check for updated forms prior to
each year’s surveys.

Willow Flycalcher surveys are targeted al this species
and require a great deal of focused effort. Surveyors must
be constantly alert and concentrate on detecting a variety of
flycatcher cues and responses. Therefore, field work, such as
generalized bird surveys (for example, point counts or walking
transects) or other distracting tasks, should not be conducted in
conjunction with Willow Flycatcher surveys. Avoid bringing
pets or additional people who are not needed for the survey.
Dress in muted earth-tone colors, and avoid wearing bright
clothing.

Willow Flycatcher Wdentification

The Southwestern Willow Flycatcher is a small bird,
approximately 15 cm long and weighing about 11-12 g. Sexes
look alike and cannot be distinguished by plumage. The upper
parts are brownish-olive; a white throat contrasts with the pale
olive breast, and the belly is pale yellow. Two white wing bars
are visible (juveniles have buffy wing bars) and the eye ring
is faint or absent. The upper mandible is dark and the lower
mandible light. The tail is not strongly forked. When perched,
the Willow Flycatcher often flicks its tail upward. As a group,
the Empidonax flycatchers are very difficult to distinguish
from one another by appearance. The Willow Flycatcher also
looks very similar to several other passerine species you may
encounter in the field.

Given that Willow Flycatchers ook similar to other
Empidonax flycatchers that may be present at survey sites,
the most certain way to verify Willow Flycatchers in the field
is by their vocalization. For the purpose of this prolocol,

Section 2. Survey Protocol 19

identification of Willow Flycatchers cannot be made by sight
alone; vocalizations are a critical identification criterion, and
specifically the primary song fiz=-bew. Willow Flycatchers
have a variety of vocalizations (see Stein, 1963; Sedgwick,
2000), but two are most commonly heard during surveys or in
response to call-playback:

i. Fitz-bew, This is the Willow Flycatcher’s characteristic
primary song. Note that fiiz-bews are not unique to the
southwestern subspecies; all Willow Flycatchers sing this
characteristics song. Male Willow Flycatchers may sing
almost continuously for hours, with song rates as high
as one song every few seconds. Song volutne, pitch, and
frequency may change as the season progresses. During
prolonged singing bouts, fit=-bews are often separated
by short britt notes. Firz-bews are most often given by a
male, but studies have shown female Willow Flycatchers
also sing, sometimes quite loudly and persistently
(although generally less than males). Flycatchers ofien
sing from the lop of vegetation, but also will vocalize
while perched or moving about in dense vegetation.

2, Whir. This is a call often used by nesting pairs on their
territory, and commonly is beard even during periods
when the fiycatchers are not singing (fit=-bewing). The
whitt call appears to be a contact call between sexes, as
well as an alarm call, particularly when responding to
disturbance near the nest. Whitt calls can be extremely
useful for locating Willow Flycatchers later in the season
when fit=-bewing may be infrequent, but are easily
overlooked by inexperienced surveyors. When flycatcher
pairs have active nests and particularly once young have
hatched, whitis may be the most noticeable vocalization.
However, many species of birds whitt, and a whirt is
not a diagnostic characteristic for Willow Flycatchers.
For example, the “whitt” of the Black-headed Grosbeak
{(Pheucticus melanocephalus) and Yellow-breasted
Chat (/cteria virens) are often confused with that of the
flycatcher.

The fir=-bew and whitt calls are the primary vocalizations
used to locate Willow Flycatchers. However, other less
common Willow Flycatcher vocalizations can be very useful
in alerting surveyors to the presence of flycatchers. These
include twittering vocalizations typically given during
interactions between flycatchers and sometimes between
flycatchers and other birds, bill snapping, britt’s, and wheeo’s.
Because these sounds can be valuable in locating territories
(Shook and others, 2003), they should be studied prior to
going in the field. Willow Flycatcher vocalization recordings
are available from Federal and State agency contacts and
online at htip://shsc.wr. povicprs/n h/projects/swwil,
Standardized recordings of Southwestemn Willow Flycatchers
also are available enline at hitp:/www.naturesongs.com/
tyrreert. html#tyrr, Specifically, only firz-bews and britts
should be used for conducting surveys, to provide more robust
comparative results among siles and years,
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Willow Flycatcher song rates are highest early in the
breeding season (lale May—early June), and typically decline
afler epgs hatch. However, in areas with many territorial
flycatchers or where an unpaired flycatcher is still trying
to attract a mate, or where re-nesting occurs, singing rates
may remain high well into July. Isolated pairs can be much
quieter and harder to detect than pairs with adjacent territorial
flycatchers. At some sites, pre-dawn singing (0330—

0500 hours) appears to continue strongly at least through
mid-July (Sogpe and others, 1995). Singing rates may increase
again Jater in the season, possibly coinciding with re-nesting
attempts (Yard and Brown, 2003). The social dynamics of
adjacent territories can strongly influence vocalization rates.

A single “fit=-bew™ from one flycatcher may elicit multiple
responses from adjacent territories. When these interactions
oceuy, it is a good opportunity to dislinguish among territories
and provides the surveyor with an estimate of territory
numbers in the immediate area.

There are some periods during which Willow Flycatchers
do not sing and even the use of call-playback sometimes fails
to elicit any response. This can be particularly true late in the
breeding season. Early and repeated surveys are the best way
to maximize the odds of detecting a singing fiycatcher and
determining its breeding status.

Timing and Number of Visits

No survey protocol can guaraniee that a Southwestern
Willow Flycatcher, if present, will be detected on any single
visit. However, performing repeated surveys during the early
to mid-nesting season increases the likelihood of detecting
flycatchers and aids in determining their breeding status. A
single survey, or surveys conducted too early or late in the
breeding cycle, do not provide definitive data and are of
limited value.

For purposes of this survey protocel, we have divided
the Southwestern Willow Flycaicher breeding season into
three basic survey periods, and specified a minimum number
of survey visits for each period (fig,.9). Although the Sogge
and others (1997a) protocol recommended a minimum of one
survey in each period, we now recommend a differing number
of visits for general surveys versus project-related studies.

General surveys are conducted for the sole purpose of
determining whether Willow Flycatchers are present or absent
from a respective site, when there is no foreseeable direct or
indirect impact to their habitat from a known potential project
or change in site management. In such cases, a minimum of
one survey visit is required in each of the three survey periods.

Project-related surveys are conducted to determine the
presence or absence of Willow Flycatchers within a site when
there is a potential or foreseeable impact to their habitat due to
a potential project or change in site management. Additional
surveys are required for project-related studies in order to
derive a greater degree of confidence regarding the presence or
absence of Willow Flycatchers.

All successive surveys must be at least 5 days apart;
surveys conducted more closely are not considered to be
separate surveys. Although a minimum of three or five
surveys are required for general and project-related purposes,
respectively, if the habitat patches are large, contiguous and
extremely dense, additional surveys are strongly encouraged
1o ensure full coverage of the site.

If you are uncertain whether three general surveys or
five project-related surveys are required for your respective
study, contact your USFWS flycatcher coordinator. As noted
carlier, this survey protocol will help determine if territorial
flycatchers are present and their approximate locations; if your
project requires fine-scale estimates of flycaicher numbers or
distribution at a site, you may need to conduct more intensive
efforts that include additional surveys, nest searches, and nest
monitoring,

Survey Period 1: May 15-31.—For both general and
project-related surveys: a minimum of one survey is required.
The timing of this survey is intended to coincide with the
period of high singing rates in newly arrived males, which
tends to begin in early to mid-May. This is one of the most
reliable times to detect flycatchers that have established their
territories, so there is substantial value to conducting period 1
surveys even though not all territorial males may yet have
arrived. Migrant Willow Flycatchers of multiple subspecies
will likely be present and singing during this period. Because
both migrant and resident Willow Flycatchers are present
during this period, and relatively more abundant then in
subsequent surveys, it is an excellent opportunity to hone
your survey and detection skills and gain confidence in your
abilities. Detections of flycatchers during period 1 also provide
insight on areas Lo pay particular attention to during the next
survey period.

Survey Period 2: June 1-24.—For general surveys:

a minimum of one survey is required. For project-related
surveys, a minimum of two surveys are required. Note

that this differs from the minimum of one survey that was
recommended in this period under the previous protocol
{Sogge and others, 1997a). During this period, the earliest
arriving males may already be paired and singing less, but
Iater arriving males should still be singing strongly. Period 2
surveys can provide insight about the status of any flycatchers
detected during survey period 1. For example, if a flycatcher
is detected during survey period 1 but not survey period 2, the
first detection may have been a migrant. Conversely, detecting
a flycatcher at the same site during periods 1 and 2 increases
the likelihood that the bird is not a migrant, although it does
not necessarily confirm it. Survey period 2 also is the earliest
time during which you are likely to find nesting activity by
resident birds at most sites. Special care should be taken
during this period to watch for activity that will verify whether
the flycatchers that are present are attempting to breed. A little
extra lime and diligence should be spent at all locations where
flycatchers were detected during survey period 1.



Survey Visit Timing,

General surveys
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Numbers, and Detection Interpretation

Minimum 1 survey this period

Minimum 1 survey this period

Minimum 1 survey this period

Project surveys

Minimum 1 survay this period

Minimum 2 surveys this period

Minimum 2 survays this period

Flycatchers very vocal and
responsive this period. Birds
detected during this period could be
migrants or territorial. If detected
only in Period 1, birds are likely
migrants. Evidence of breeding can

Tarritorial hirds generally nesting and
less vocal. Birds detected during this
period could be migrants or territorial.
If detected only in Period 2, birds are
probably migrants unless other
evidence of breeding noted.

Flycatchers are generally much less
vacal during this pariod. All birds
detected in Period 3 are considered
territorial. Dbservation of breeding
activities can help determine if
territarial birds are paired and
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confirm territorial status.

Survey Period 1
May 15 June 1

Survey Period 2

nesting.

Survey Period 3

June 23 July 17

Figure 9. Recommended numbers and timing of visits during each survey period for general surveys and project surveys. General
survaeys are those conducted when there is no foreseeable direct or indirect impact to their habitat from a known potential project or
change in site management. Project-related surveys are conducted when there is a potential or foreseeable impact to their habitat due

to a potential project or change in site management.

Survey Period 3: June 25-July 17.—For general surveys,
a minimum of one survey is required. For project-related
surveys, a minimum of two surveys are required. Virtually
all Southwestern Willow Flycatchers should have armived on
their territories by this time. Flycalcher singing rates probably
have lessened, and most paired flycatchers will have initiated
or even completed their first round of nesting activity. Migrant
Willow Flycatchers should no longer be passing through the
Southwest; therefore, any flycatchers that you detect are likely
to be either territorial or nonbreeding floaters. Surveyors
should determine if flycatchers detected during surveys in
periods 1 or 2 are still present, and watch closely for nesting
activity. Flycatchers that have completed a first nesting attempt
may resume vigorous singing during this period. Extra time
and diligence should be spent at all locations where flycatchers
were detected during survey periods 1 or 2.

At high elevalion sites (above 2,000 m), Southwestemn
Willow Flycatcher arrival and initiation of breeding activities
may occur in early June, and possibly later in some years
due to weather or migration patterns. Therefore, flycatcher
breeding chronology may be delayed by 1 or 2 weeks at such
sites, and surveys should be conducted in the latter part of
each period.

[t may not require multiple surveys to verify
Southwestern Willow Flycatcher presence or breeding status.
If, for example, Willow Flycatchers are observed carrying
nest material during survey periods 1 or 2, this is conclusive
verification they are breeders as opposed to migrants,
regardless of whal is found during period 3. However, it
requires a minimum of three surveys for general studies and
five surveys for project-related studies to determine with
relative confidence that Southwestern Willow Flycatchers
probably are not breeding at a site in that year, based on lack
of detections.

We strongly encourage additional follow-up surveys to
sites where territorial Southwestern Willow Flycalchers are
verified or suspected. Extra surveys provide greater confidence
about presence or absence of flycatchers at a site, as well as
help in estimating the number of breeding territories or pairs,
and determining breeding status and the outcome of breeding
efforts. Pre-survey visits the evening before the survey or
post-survey follow-up later in the morning can help confirm
breeding status when surveyors are not under time constraints.
However, avoid returning to a sile so ofien as to damage the
habitat, establish or enlarge trails, or cause undue disturbance
to the flycatchers.
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Survey Methods

The survey methods described below fulfill the primary
objectives of documenting the presence or absence of Willow
Flycatchers, and determining their status as territorial versus
migrant. This protocol primarily is a call-playback technique,
a proven method for eliciting response {rom nearby Willow
Flycatchers (Seutin, 1987; Craig and others, 1992), both
territorial and migrants. The premise of the call-playback
technique is 1o simulate a territorial intrusion by another
Willow Flycatcher, which generally will elicit a defensive
response by the territorial bird, increasing its detectability.
At each sile, surveyors should broadcast a series of recorded
Willow Flycatcher fitz-bews and britts, and look and listen
for responses. In addition to maximizing the likelihood of
detecting nearby flycatchers, this methed also allows for
positive identification by comparing the responding bird’s
vocalizations to the known Willow Flycatcher recording.

Documenting Presence/ Absence—Begin surveys
as soon as there is enough light to safely walk (about
I hour before sunrise) and end by about 0900-1030 hours,
depending on the temperature, wind, rain, background noise,
and other environmental factors. Use your best professional
judgment whether to conduct surveys that day based on
local field conditions. If the detectability of flycatchers is
being reduced by environmental factors, surveys planned for
that day should be postponed until conditions improve. Il
observers are camped in or near potential Willow Flycatcher
habitat, afternoons and evenings can be spent doing site
reconnaissance and planning a survey strategy for the
following morning. If camped immediately adjacent to survey
sites, surveyors can awaken early and listen for flycatchers
singing during the predawn period (0330-0500 hours), when
territorial males often sing toudly.

Conduct surveys from within rather than from the
perimeter of the sites, while limiting the breaking of
vegetation or damaging the habitat. If surveys cannot be
conducted from within the habitat, walk along the perimeter
and enter the patch at intervals to broadcast the vocalizations
and listen for responses. Flycalchers often respond most
strongly if the recording is played from within the habitat and
territory, rather than from the periphery. In addition, it can be
surprisingly difficult to hear singing Willow Flycatchers that
are even a short distance away amidst the noise generated
by other singing and calling birds, roads, noisy streams, and
other extraneous sounds. Therefore, it is preferable to survey
from within the habitat, but always move carefully to avoid
disturbing habitat or nests. Surveying from the periphery
should not be conducted only for the sake of convenience,
but is allowable for narrow linear reaches or when absolutely
necessary due to safety considerations.

Because flycatchers may be clustered within only a
portion of a habitat patch, it is critical to survey all suitable
habitat within the patch. Small linear sites may be thoroughly

covered by a single transect through the patch. For larger sites,
choose a systematic survey path that assures complete patch
coverage (hroughout the length and breadth of the site. This
may require multiple straight transects, serpentine, zig-zag,

or criss-cross routes. Aerial photographs and previous survey
forms are valuable tools to help plan and conduct surveys, and
to assure complete coverage. Always move carefully through
the habitat to aveid disturbing vegelation or nests.

Initially approach each site and stand quietly for
1-2 minules or longer, listening for spontaneously singing
flycatchers. A period of quiet listening is important because
it helps acclimate surveyors to background noises that can
be quite loud due lo roads, aircraft, machinery, waterways,
and other sounds. {t also allows surveyors o recognize
and shift attention away from the songs and calls of other
bird species, letting them focus on listening for fiycatchers.
Although it happens rarely, some singing Willow Flycatchers
will actually stop vocalizing and approach quietly in response
to a broadcast song, perhaps in an effort to locate what they
perceive as an intruding male. Therefore, playing a recording
before listening for singing individuals has at least some
potential of reducing detectability.

If you do not hear singing flycatchers during the initial
listening period, broadcast the Willow Flycatcher song
recording for 10-15 seconds; then listen for approximately
1 minute for a response. Repeat this procedure (including a
10-second quiet pre-broadcast listening period) every 20-30 m
throughout each survey site, more ofien if background noise is
loud. The recording should be played at about the volume of
natural bird calls, and not so loud as to cause distortion of the
broadcast. We recommend that the playback recording include
a series of fit=-bews interspersed with several britfs.

Response 1o the broadcast call could take several forms.
Early in the breeding season (approximately May-mid-Junc),
a responding Willow Flycaicher will usually move toward
the observer and fit=-bew or whitt from within or at the top
of vegetation. Territorial Willow Flycatchers almost always
vocalize strongly when a recording is played in their territory
early in the season. If there are several flycatchers present
in an area, some or all may start singing after hearing the
recording or the first responding individual. Flycatchers can
ofien hear the recording from far away but will not usually
move outside of their territory, so listen for distant responses.
Also, stay alert and listen for flycatchers vocalizing behind
you that may not have responded when you were first in their
territory. Another common flycatcher response is alarm calls
(whitts) or interaction twitters from within nearby vegetation,
particularly ence nesting has begun. Willow Flycatchers will
oflen sing after a period of whitting in response to a recording,
so surveyors hearing whitts should remain in the area and
quietiy listen for fir=-bews for several minutes. Because some
flycatchers may initially respond by approaching quietly,
particularly during periods 2 and 3, it is critical to watch
carefully for responding birds.



If you detect flycatchers that appear particularly agitated,
it is possible that you are in close proximity 1o their nest.
Agitated flycatchers may swoop down at the surveyor, snap
their beaks, and otherwise appear distressed. Exercise extreme
caution so as to not accidently disturb the nest, and move
slowly away from the immediate area.

For the purpose of this protocol, detection of a fit=-bew
song is essential to identify a bird as a Willow Flycatcher.
Similar appearing species (including other Empidonax
fiycatchers) occur as migrants, and even breeders, at potential
Willow Flycatcher sites. A few of these other species may even
approach a broadcast Willow Flycaicher song and respond
with vocalizations. In order to standardize interpretation
of survey results and assure a high degree of confidence in
surveys conducted by biologists of varying experience and
skill, positive identification must be based on detection of the
Willow Flycatcher’s most unique characteristic—its song. [t
is important to remember that the whir call is not unique to
Willow Flycaichers, and therefore cannot serve as the basis
of a positive identification. However, whills are extremely
useful for locating flycatchers and identifying areas needing
foltow-up visits. Loud, strong whirting may indicale a nearby
nest, dictating that surveyors exercise exlra caution moving
through the area.

Whenever a verified or suspected Willow Flycatcher
is detected, be careful not to overplay the song recording.
Excessive playing could divert the bird from normal breeding
activities or attract the attention of predators and brood
parasites. Wildlife management agencies may consider
overplaying the recording as “harassment” of the flycatcher,
and this is not needed to verify species identification.
Although flycatchers usually sing repeatedly once prompted,
even a single fit=-bew is sufficient for verification, If you have
played a recording several times and a bird has approached
but has not firz-bewed, do not continue playing the recording.
If a potential Willow Flycaicher responds, approaches or
whitts but does nol sing, it is best to carefully back away
and wait quietly. Ifit is a Willow Flycatcher, it probably will
sing within a short time (5-10 minutes). Another option is to
return to the same site early the following morning to listen
for or attempt to elicit singing again. If you are still uncertain,
record the location with your GPS, record comments on the
survey form, and follow-up on the detection during subsequent
surveys. [f possible, request the assistance of an experienced
surveyor to determine positive identification.

Il more habitat remains to be surveyed, continue onward
once a flycatcher is detected and verified. In doing so, move
30-40 m past the current delection before again playing the
recording, and try to avoid double-counting flycatchers that
have already responded. Willow Flycatchers, particularly
unpaired males, may follow the broadcast song for 50 m or
more.

Section 2. Survey Protocol 23

Looking For and Recording Colar Bands—Several
research projects have involved the capture and banding of
Willow Flycatchers at breeding sites across the Southwest.

In such projects, flycatchers are banded with one or more
small colored leg bands, including a federal numbered band,
As a result, surveyors may find color-banded individusals

at their survey sites, and identification and reporting of the
band combination can provide important data on flycatcher
movements, survivorship, and site fidelity.

To look for bands, move to get a good view of the
flycatcher’s legs. This may be difficult in dense vegetation,
but flycatchers commaonly perch on more exposed branches
at the edges of their territory or habitat patch. If bands are
seen, carefully note the band colors. If there is more than
one band on a leg, differentiate the top (farthest up the leg)
from the bottom (closest to the foot), and those on the bird’s
left leg versus the right leg. If you are unsure of the color, do
not guess. Instead, record the color as unknown. Incorrect
color-band data are worse than incomplete data, so only record
colors of which you are certain. The fact that a banded bird
was seen, even without being certain of its color combination,
is very important information. Record the color-band
information on the survey form, and report the sighting to the
appropriate State or Federal contact as soon as you return from
the survey that day.

Determining the Number of Terrsitories and Pairs.—
Accurately determining the number of breeding terrilories and
pairs can be more difficult than determining simple presence
or absence. Flycatcher habital is usuvally so dense that visual
detections are difficult, and seeing more than one bird at a
time is often impossible. Flycatchers sing from multiple song
perches within their territories, and may be mistaken for more
than one flycatcher. A flycatcher responding to or following a
surveyor playing a recording may move considerable distances
in a patch and thus be counted more than once. Territorial
male flycatchers ofien sing strongly, but so do many migrants
and some females, particularly in response to call-playback
(Seutin, 1987; Unitt, 1987; Sogge and others, 1997b),
Rangewide, many territorial male flycatchers are unmated,
particularly those in small breeding groups. For these reasons,
each singing flycatcher may not represent a territory or a
mated pair. Following the established survey protocol and
carefully observing flycatcher behavior can help determine
if you have detected migrants, territorial birds, breeders,
unmated birds, or pairs.

Given sufficient time, effort and observation, it is
usually possible to approximate the number of territories
and pairs. First, listen carefully for simultaneously singing
flycatchers. Note the general location of each bird—especially
concurrently singing individuals—on aerial photographs, map,
or a site sketch. Spend some time watching each flycatcher
to determine approximate boundaries of its lerritory, and
how it interacts with other flycatchers. If one or more singing
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birds stay primarily in mutually exclusive areas, they can be

considered as separate territories. To determine if a flycatcher

is paired, watch for interactions within a territory. Refer to the

section, “Determining Breeding Status™ for signs of pairing

and breeding activity. Do not report a territorial male as a pair

unless you observe one or more of the signs listed below, In

some cases, it may be possible only to estimate the number of

singing individuals. In other cases, it may take mulliple site

visits to differentiate territories or pairs.
Determining Breeding Status.—One way to determine

if the flycatchers found at a particular site are migrants or

territorial is to find out if they are still present during the

“pon-migrant” period, which generally is from about June 15

to July 20 (Unitt, 1987). A Wiltow Flycatcher found during

this time probably is a territorial bird, although there is a

small chance it could be & non-territorial floater {(Paxton and

others, 2007). If the management question is simply whether

the sile is a potential breeding area, documenting the presence

of a territorial flycatcher during the non-migrant period may

meel all survey objectives, and the site may not need to be

resurveyed during the remainder of that breeding season.
However, in some cases, surveyors will be interested

in knowing not only if territorial Southwestern Willow

Flycatchers are present at a site, but also whether breeding

or nesting efforts are taking place. Some males maintain

territories well into July yet never succeed in atiracting a mate,

so unpaired males are not uncommon (McLeod and others,

2007; Ellis and others, 2008; Ahlers and Moore, 2009). Thus,

an assumption that each singing male represents a breeding

pair may not be well founded, especially in small populations.

If it is important to determine whether a pair is present and

breeding in that territory, move a short distance away from

where the bird was sighted, find a good vantage point, and

sit or lie quietly to watch for evidence of breeding. Signs of

breeding activity include:

a. observation of another unchallenged Willow Flycatcher in
the immediate vicinity (indicates possible pair);

b. whitt calls between nearby flycatchers (indicates possible
pair);

c. interaction twitter calls between nearby flycatchers
(indicates possible pair);

d. countersinging or physical aggression against another
flycatcher or bird species (suggests territorial defense);

e. physical aggression against cowbirds (suggests nest
defense);

f. observation of Willow Flycatchers copulating (verifies
attempted breeding);

g. flycatcher carrying nest material {verifies nesting attempt,
but not nest outcome);

h. flycatcher carrying food or fecal sac (verifies nest with
young, but not nest outcome);

i. locating an active nest {verifies nesting). Recall that
general survey permits do not authorize nest searching or

monitoring, and see section, “Special Considerations™;

j- observation of adult flycatchers feeding fledged young

(veriftes successful nesting).

You may be able to detect flycatcher nesting activity,
especially once the chicks are being fed. Adults feed chicks at
rates of as many as 30 times per hour, and the repeated trips
to the nest tree or bush are often quite evident. Be sure lo
note on the flycatcher survey form any breeding activity that
is observed, including detailed descriptions of the number of
birds, and specific activities observed. Also note the location
of breeding activities on an aerial photograph, map, or sketch
of the area.

The number of flycatchers found at a site also can provide
a clue as to whether they are migrants or lerritorial birds. Early
season detections of single, isolated Willow Flycatchers often
turn out to be migrants. However, discovery of a number of
Willow Flycatchers at one site usually leads to verification
that at least some of them remain as local breeders. This
underscores the importance of completing a thorough survey
of each site to be confident of the approximate number of
flycatchers present,

In some cases, regardless of the lime and diligence
of your efforts, it will be difficult to determine the actual
breeding status of a territorial male. In these instances, use
your best professional judgment, or request the assistance of
an experienced surveyor or an agency flycatcher coordinator to
interpret your observations regarding breeding status.

Reporting Results.—There is little value in conducting
formal surveys if the data are not recorded and submitted.

Fill in all appropriate information on the Willow Flycatcher
survey form while still in the field, and mark the location of
detections on a copy of the USGS topographic map., Make a
habit of reviewing the form before you leave any site—Iirying
to remember specific information and recording it later can
lead to missing and inaccurate data. Nole the location of

the sighting on an aerial photograph or sketch of the site,
Attaching photographs of the habitat also is useful. Whenever
a Willow Flycatcher territory or nest site is confirmed,

notify the USFWS or appropriate State wildlife agency as
soon as you return from the field. The immediate reporting
of flycatcher detections or nests may differ among USFW5S
regions and States—discuss these reporting procedures with
your respective State and USFWS flycatcher coordinators.

Complete a survey form (appendix 1} for each site
surveyed, whether or not flycatchers are detected. *“Negative
data™ (that is, a lack of detections) are important to document
the absence of Willow Flycatchers and help determine what
areas have already been surveyed. Make and retain a copy of
each survey form, and submit the original or a legible copy.
Electronic copies of the survey forms also are acceptable and
are available online (hitp://shec wr.ysps. povicprs/research/
projecis/swwil). All survey forms must be submitied to
the USFWS and the appropriate State wildlife agency by
the specified deadline identified in your permits. Timely
submission of survey data is a permit requirement, and will
ensure the information is included in annual statewide and
regional reports.



Special Considerations

To avoid adverse impacts to Willow Flycatchers, follow

these guidelines when performing all surveys:

1.

Obtain all necessary Federal, State, and agency permils
and permissions prior lo conducting any surveys. Failure
to do so leaves you liable for violation of the Endangered
Species Act, various State laws, and prosecution for
trespass.

Do not play the recording more than necessary or
needlessly elicit vocal responses once Willow Flycatchers
have been located and verified. This may distract
territorial birds from caring for eggs or young, or
defending their territory. If flycatchers are vocalizing upon
arrival at the site, and your objective is to determine their
presence or absence at a particular site—there is no need
to play the recording. Excessive playing of the recording
also may attract the attention of predators or brood
parasites. Stop playing the survey recording as soon as
you have confirmed the presence of a Willow Flycatcher,
and do not play the recording again until you have moved
30-40 m to the next survey location.

Proceed cautiously while moving through Willow
Flycatcher habitat, Continuously check the area around
you to avoid disturbance to nests of Willow Flycaichers
and other species. Do not break understory vegetation,
even dead branches, to create a path through the surveyed
habitat.

Do not approach known or suspected nests. Nest searches
and monitoring require specific State and Federal permits,
have their own specialized methodologies {Rourke and
others, 1999), and are not intended 1o be a part of this
survey protocol.

If you find yourself close to a known or suspected

nest, move away slowly to avoid startling the birds or
force-fledging the young. Avoid physical contact with
the nest or nest tree, to prevent physical disturbance and
leaving a scent. Do not leave the nest area by the same
route that you approached. This leaves a “dead end” trail
that could guide a potential predator to the nest/nest tree.
If nest monitoring is & component of the study, but you
are not specifically permitted to monitor the nest, store a
waypoint with your GPS, affix flagging to a nearby tree
at least 10 m away, and record the compass bearing to the
nest on the flagging. Report your findings to an agency
flycatcher coordinator or a biologist who is permitted to
monitor nests.

If you use flagging to mark an area where flycatchers are
found, use it conservatively and make certain the flagging
is not near an active nest, Check with the property owner
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or land-management agency before flagging to be sure
that similar flagging is not being used for other purposes
in the area. Unless conducting specific and authorized/
permitted nest monitoring, flagging should be placed no
closer than 10 m to any nest. Keep flagging inconspicuous
from general public view to avoid attracting people or
animals to an occupied site, and remove it at the end of
the breeding season,

Watch for and note the presence of potential nest
predators, particularly birds, such as Common

Ravens (Corvus corax), American Crows (Corvus
brachyrhynchos), jays, and magpies. If such predators are
in the immediate vicinity, wait for them to leave before
playing the recording.

Although cowbird parasitism is no longer considered
among the primary threats to flycatcher conservation it
remains useful to note high concentrations of cowbirds
in the comment section of the survey form, While
conducting surveys, avoid broadeasting the flycatcher
vocalizations if cowbirds are nearby, especially if you
believe you may be close to an active flycatcher territory.
The intent of not broadcasting flycatcher vocalizations
is to reduce the potential for attracting cowbirds io a
flycatcher territory or making flycatcher nests more
detectable to cowbirds.

Non-indigenous plants and animals can pose a significant
threat to flycatcher habitat and may be unintentionally
spread by field personnel, including those conducting
flycatcher surveys. Simple avoidance and sanitation
measures can help prevent the spread of these organisms
to other environments. To avoid being a carrier of
non-indigenous plants or animals from one field site to
another visually inspect and clean your clothing, gear,
and vehicles before moving to a different field site. A
detailed description on how to prevent and control the
spread of these species is available by visiting the Hazard
Analysis and Critical Control Point Planning for Natural
Resource Management web site (hitp://www hacep-nrmn.
org). One species of particular interest is the tamarisk
leaf-beetle (Diorhabda spp.). If you observe defoliation
of saltcedar while conducting flycatcher surveys and
believe that Diorhabda beetles may be responsible, notify
your USFWS coordinator immediately, Other non-native
species of concem in survey locations are the quagga
mussel (Dreissena rostriformis bugensis), cheatgrass
{Bromus tectorum), red brome (Bromus rubens), giant
salvinia (Salvinia molesta), water milfoil (Myriophyllum
spicatum), parrot’s feather (M. aguaticum), and amphibian
chytrid fungus (Batrachochytrium dendrobatidis).
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Appendix 1

Appendix 1. Willow Flycatcher Survey and Detection Form

Always check the U.S. Fish and Wildlife Service Arizona Ecological Services Field Office web site (http://www.fws.pov/
sputhwest/es/arizona’) for the most up-to-date version,
Willow Flycatcher (WIFL) Survey and Detection Form (revised April 2010)

Site Name State County
USGS Quad Name Elevation (meters)
Creek, River, Wetland, or Lake Name
Is copy of USGS map marked with survey area and WIFL sightings attached (as required)? Yes Na
Survey Coordinates; Start: E N UTM Datwm  (See instructions)
Stop: E N UTM  Zone
If survey coordinates changed between visits, enter coordinates for each survey in commenis section on back of this page.
** Fill in additional site information on back of this page **
Comments (¢.g . bird behavior, | GPS Coor ti a for .W“:L Detecti ]
Survey # Nest(s) Found?| evidence of pairs or breeding; | (this is an optional for d ing
Date (m/dly) Number | Estinuted | Estinuated YorN potential threats [livestock, individuals, pairs, or groups of birds found on
Obscrver(s) Sur:cy d m}; of Adult | Number of | Number of| cowbinds, Dinrkakda spp.)). IF | cach survey). Include additional sheets if
(Full Name) WIFLs Pairs | Temitorics | If Yes, number | Dioskahda found, contact necessary
ol nests USFWS and Staic WIFL
coordinator
Survey #1 Date #Binds | Sex UM E UTMN
Observer(s)
Stan
Stop
Totalhrs ___
Survey # 2 Pate #Binds | Sex UTME UTMN
Obscrver(s)
Start
Slop
Totalhrs ____
Survey #3 | pye ¥ Hings | Sex UTM E UTM N
Observen(s)
Start
Slop
Totalhrs ___
Survey i 4 ¥ dinds | Sex UTM E UTM N
Observers) Date
Stan
Siop
Totalhrs
Survey & 5 WHinh | e LUTME UTM N
Ohscrver(s) Date
Start
Stop
Total hrs _
Overall Site Summary
Tatals do not equal the sum of Toal Total Tatal Total
each column, [nclude only Adult Pairs | Temitorics Nests
resident odults, Do notinclude | Residents Were any Willow Flycatchers color-banded? Yes  No
migrants, nestlings, and
dglings. If yes, report color combination(s) in the comments
Be carcful not to double count section on back of form and report 1o LSFWS,
individuals,
Total Survey Hrs

Reporting Individual Date Report Completed
US Fish and Wildlife Service Permit # State Wildlife Agency Permit #
Submit form to USFWS and State Wildlife Agency by September 1", Retain a copy for your records.

A
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Fill in the following information completely. Submit form by September 1™, Retain ¢ copy for your records.

Reporting Individual Phone #

AfTiliation E-mail

Site Name Date Report Completed

Did you verify that this site name is consistent with that used in previous years? Yes No Not Applicable
If site name is different, what name(s) was used in the past?

If site was surveyed last year, did you survey the same general arca this year?  Yes No _____ If no, summarize below.
Did you survey the same general avea during each visit to this site this year? Yes No If no, summarize below.
Management Authority for Survey Area:  Federal Municipal/County State Tribal Private

Name of Management Entity or Owner {e.g., Tonto National Forest)

Length of area surveyed: (meters)

Vegetation Characteristics: Matk the category that best describes the predominant tree/shrub foliar layer at this site (check one):
Native broadleaf plants (entirely or almost entirely, = 90% native, includes high-elevation willow)

Mixed native and exotic plants {mostly native, 50 - 90% native)

Mixed native and exotic plants {mostly exotic, 50 - 90% exotic)

Exotic/introduced plants {entirely or almost entirely, = 90% exotic)

Identify the 2-3 predominant tree/shrub species in order of dominance. Use scientific name.

Average height of canopy (Do not include a range): (meters)

Attach copy of USGS quad/topographical map (REQUIRED) of survey area, outlining survey site and location of WIFL detections.
Attach sketch or acrial photo showing site location, paich shape, survey route, location of any WIFLs or WIFL nests detected.
Attach photos of the interior of the patch, exterior of the patch, and overall site; describe any unique habitat features.

Comments (attach additional sheets if necessary)

Territory Summary Table. Provide the following information for each verified territory at your site.

Territory |  All Dates UTMN UTME Pair Nest Description of How You Confirmed
Number Detected Confirmed? | Found? Territory and Breeding Status
YorN Y orN (e.g., vocalization type, pair interactions,

nesting attempts, behavior)

Attach additional sheets if necessary
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Appendix 2. Willow Flycatcher Survey Continuation Sheet / Territory Summary

Table

Always check the U.S. Fish and Wildlife Service Arizona Ecological Services Field Office web site (http://www.fws gov/
southwest/es/arizona/) for the most up-to-date version.

Willow Flycatcher Survey Continuation Sheet
(For reporting additional detections and territories; append to Survey and Detection form)

Reporting Individual Phone #
Affiliation E-mail
Site Name Date Report Completed
Territory | All Dates Pair Nest Description of How You Confirmed Territory
Number | Detected UTME | UTMN | Confirmed? | Found? | and Brecdin_g Slatus_(e.g., vocalization type, pair
YorN YorN interactions, nesting attempts, behavior)

Comments
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Appendix 3. Instructions for Completing the Willow Flycatcher Survey and
Detection Form and the Survey Continuation Sheet

These instructions are provided as guidance for completing the
standard survey form. It is particularly important to provide the
correct type and format of information for each field. Complete
and submit your survey forms to both the appropriate State
Willow Flycatcher coordinator and the U.S. Fish and Wildlife
Service (USFWS) by September 1 of the survey year. You also
may complete forms digitally (Microsoft™ Word or Excel) and
submit them via email with attached or embedded topographic
maps and photographs.

Page 1 of Survey Form

Site Name. Standardized site names are provided by the
flycatcher survey coordinators for each State and should be
consistent with the naming of other sites that might be in the area,
If the site is new, work with your State or USFWS flycatcher
coordinator to determine suitable site names before the beginning
of the survey season. If the site was previously surveyed, use the
site name from previous years (which can be obtained from the
State or USFWS flycatcher coordinator). If you are uncertain if
the site was previously surveyed, contact your State or USFWS
flycatcher coordinator.

USGS Quad Name. Provide the fill quad name, as shown on the
appropriate standard 7.5-minute topographic maps.

Creck, River, Wetland, or Lake Name. Give the name of the
riparian feature, such as the lake or watercourse, where the survey
is being conducted.

Survey Coordinates. Provide the start and end points of the
survey, which will indicate the linear, straight-line extent of
survey arca, based on Universal Transverse Mercator coordinates
(UTMs). California surveyors only: provide latitude/longitude
geographic coordinates instead of UTMs in the UTM fields and
identify them as such. If the start and end points of the survey
changed significantly among visits, enter separate coordinates for
each survey in the comments section on the back of the survey
sheet. Note that we do not need the coordinates for the detailed
path taken by the surveyor(s).

Datum. Indicate the datum in which the coordinates are
expressed: NAD27, WGS84, or NADS3. The datum can be found
in the settings of most GPS unils. Note that Arizona prefers
NAD27 and New Mexico prefers NADE3.

Zone. Provide the appropriate UTM zone for the site, which is
displayed along with the coordinates by most GES units, Zones
for California are 10, 11, or 12. The zone for Arizona is 12. Zones
for New Mexico are 12 or 13,

Survey #. Survey I — 5. See the protocol for an explanation of the
number of required visits for each survey period. Note: A survey
is defined as a complete protocol-based survey that occurs over
no more than 1 day. If a site is 50 large as to require more than

a single day to survey, consider splitting the site into multiple
subsites and use separate survey forms for each. Casual site visits,
pre-season or supplemental visits, or follow-up visits to check on
the status of a territory should not be listed in this column, but
should be documented in the Comments section on page 2 or in
the survey continuation sheet.

Date. Indicate the date that the survey was conducted, using the
format mm/dd/yyyy.

Start and Stop. Start and stop time of the survey, given in
24-hour format (e.g., 1600 hours rather than 4:00 p.m.).

Total hours. The duration of time (in hours) spent surveying the
site, rounded to the nearest tenth (0.1) hour. For single-observer
surveys, or when multiple observers stay together throughout
the survey, total the number of hours from survey start to end. If
two or more observers surveyed sections of the site concurrently
and independently, sum the number of hours each observer spent
surveying the site.

Number of Adult WIFLs. The total number of individual adult
Willow Flycatchers detected during this particular survey. Do not
count nestlings or receatly fledged birds.

Number of Pairs. The number of breeding pairs. Do not assume
that any bird is paired; designation of birds as paired should be
based only on direct evidence of breeding behaviors described
in the protocol. If there is strong evidence that the detected bird
is unpaired, enter “0”. If it is unknown whether a territorial bird
is paired, enter “~". Note that the estimated number of pairs can
change over the course of a season.

Number of Territorics. Provide your best estimate of the number
of territories, defined as a discrete area defended by a resident
single bird or pair. This is usually evidenced by the presence of

a singing male, and possibly one or more mates. Note that the
estimated number of territories may change over the course of a
season.

Nest(s) Found? Yes or No. If yes, indicate the number of nests.
Renests are included in this total.

Comments about this survey. Describe bird behavior, evidence
of pairs or breeding, evidence of nest building, evidence of
nestlings/fledglings, nesting, vocalizations (e.g., interaction
wwitter calls, whitts, britts, wheeos, fitz-bews/countersinging),
potential threats (e.g., livestock, cowbirds, salicedar leaf beetles
[Diorhabda spp.] etc.). If Diorhabda beetles are observed, contact
your USFWS and State flycatcher coordinator immediately.
Please be aware thal permits are needed for nest monitoring.

GPS Coordinates for WIFL Dctections. Provide the number
of birds (e.g., unpaired, paired, or groups of birds) and
corresponding UTMs. If known, provide the sex of individuals.

Overall Site Summary. For each of these columns, provide your
best estimate of the overall wotal for the season. Do not simply
total the numbers in each column. In some cases where consistent
numbers were detected on each survey, the overall summary is
easy to determine. In cases where numbers varied substantially
among the different surveys, use professional judgment and logic
to estimate the most likely number of adulis, pairs, and territories
that were consistently present. Be careful not to double count
individuals. Record only territorial adult Southwestern Willow
Flvcaichers, do not include migrants, nestlings, or fledglings in
the overall summary. In complex cases, consult with your State
or USFWS flycatcher coordinator.



Total Survey Hours. The sum of all hours spent surveying the
site.

Were any WIFLs color-banded? Circle or highlight *Yes”

or “No”. If yes, report the sighting and color combination (if
known) in the comments section on back of form, and contact
your USFWS coordinator within 48 hours after returning from the
survey. Note that identifying colors of bands is difficult and might
require follow-up visits by experienced surveyors.

Reporting Individual. Indicate the full first and last name of the
reporting individual.

Date Report Completed. Provide the date the form was
completed in mm/dd/yyyy format.

U.S. Fish and Wildlife Service Permit #. List the full number
of the required federal permit under which the survey was
completed.

State Wildlife Agency Permit #, If a State permit is required

by the State in which the survey was completed, provide the full
number of the State permit. State permits are required for Arizona
and California. State permils are recommended for New Mexico.

Page 2 of Survey Form

Affiliation. Provide the full name of the agency or other
affiliation (which is usually the employer) of the reporting
individual.

Phone Number. Self-explanatory; include the area code.
E-mail. Self-explanatory.

Was this site surveyed in a previous year? Indicate *“Yes™,
“No™, or “Unknown.”

Did you verify that this sitc name is consistent with that
used in previous years? Indicate “Yes" or “No”. This can be
determined by checking survey forms from previous years or
consulting with agency flycatcher coordinators.

If site name is different, what name(s) was uscd in the past?
Enter the full site name that was used in previous years.

If site was surveyed last year, did you survey the same general
arca this year? Indicate “Yes” or “No”. If no, indicate the reason
and how the survey varied in the Comments section.

Did you survey the snme general area during each visit to
this site this year? 1f no, indicaie the reason in the Comments
section and delineate the differing route of each survey on the
topographical map.

Management Authority for Survey Area. Matk the appropriate
management authority.

Name of Management Entity or Owner (e.g., Tonto National
Forest). Provide the name of the organization or person(s)
responsible for management of the survey site.
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Length of area surveyed. Estimate the linear straight-line
distance of the length of the area surveyed, in kilometers. This is
not an estimate of the total distance walked throughout the survey
site. Do not provide a range of distances.

Vegetation Characteristics: Mark only one of the categories that
best describes the predominant tree/shrub foliar layer at the site,

Native broadleaf habitat is composed of entirely or almost
entirely (i.e., = 90%) native broadleaf plants.

Mostly native habitat is composed of 50-90% native plants with
some (i.e., 10~50%) non-native plants.

Maostly exotic habitat is composed of 50-90% non-native plants
with some (i.e., 10-50%) native plants.

Exotic/introduced habitat is composed entirely or almost entirely
(i.e,, > 90%) of non-native plants.

1dentify the 2-3 predominant tree/shrub specics in order of
dominance. Identify by scientific name.

Average height of canopy. Provide the best estimate of the
average height of the top of the canopy throughout the patch.
Although canopy height can vary, give only a single (not a range)
overall height estimate.

Aftach the following: (1) copy of USGS quad/topographical
map (REQUIRED) of survey arca, outlining survey site

and location of WIFL detections; (2) sketch or aerial photo
showing site location, patch shape, survey route, location

of any detected WIFLs or their nests; (3) photos of the
interior of the patch, exterior of the patch, and overall site.
Describe any unique habitat features in Comments. Include
the flycatcher territory number and GPS location. You also may
include a compact disc of photographs.

Comments. Include any information that supports estimates of
total territory numbers and breeding status. You may provide
additional information on bird behavior, banded birds, evidence
of pairs or breeding, nesting, potential threats (e.g., livestock,
cowbirds, saltcedar leaf beetles [ Diorhabda spp.] etc.), and
changes in survey length and route throughout the season. Attach
additional pages or use the contitination sheet if needed.

Tab!le. If Willow Flycatchers are detected, complete the table at
the bottom of the form. Identify flycaichers by territory number
and include the dates detected, UTMs, whether or not pairs were
detected, and whether or not nests were located. Also describe the
observation. For example, the surveyor might have observed and
heard a bird fitz-bew from an exposed perch, heard and observed
two birds interacting and eliciting a twitter call, heard a bird
fitz-bew while observing another carrying nesting material, heard
birds from territory 1 and 2 countersinging, etc. This information
provides supporting information for territory and breeding status.
Use the continuation sheet if needed.
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Appendix 4. Example of a Completed Willow Flycatcher Survey and Detection
Form (with map)
Willow Flycatcher (WIFL) Survey and Detection Form (revised April, 2010)

Site Name: DL-08 State: New Mexico County: Socorre
USGS Quad Name: Paraje Well Elevation: 1,356 {meters)
Creek, River, or Lake Name: Rio Grande
Is copy of USGS map marked with survey area and WIFL sightings anached (as required)?  Yes X ANo
Survey Coordinales: Sart: E 306,009 N 3,715,506 UT™M Datum:  NAD 83 (5¢c insiructions)
Swop:  E___ 304,339 N 3,711.922 UT™m Zone: 13

If survey coordinates changed between visits, enter coordinates for each survey in comments section on back of this page.
**Fill in additional site information on back of this page**

Nesiis)
Found? . o . . v
T e ¢ |Commen:s (e g., bird behavior; cvidence of pairs or [GPS C for WIF1, Bx
oney? | pee ey Numberof | Dstimated | Estimated | ¥orN ooy nouniiod thrcass [livestock, combinds, (18 is an optiotal eclumn for documenting individuals.
sver(s) Adult Numberof | Numberof i 3
{Full Neme) Survey Time WIFLs Pains Temitorics IfYes, |Dlorbabda spp.]). If Diorhabeda Tound, contact paiss, or groups of birds found on
pumber of |USFWS and State WIFL coordinator cach survey). Include additional shects if peeeasary
nests
Survey # 1 Date: #Birds | Sex UTM E UTM N
Otnerverta) 3:23/2009 1 M 308,276 3.714926
D. Savage Start; Suitable breeding habitat dispersed throughout sits. 1 M 308,131 1714628
5:45 WIFLS wite very voeal, and covering large ancas.
- s 0 s N No obviows signs of pairing were observed. L L Sus19 TS
Stop: Approximately 10 head of eattle were found within 1 L) 30534 3,715,009
10:15 this site. 1 M 305,084 3,714.732
Toial hra:
4.4
Survey #2 Date: #Birds | Sex UTM E UTM N
W 162009 Portions of site are Mooded, 1.2 ft deep. Two males, 1 M 305,276 3,714926
S. Krmnady Start: found during 131 survey sppear unpaired, Three 1 M 305,131 3,714,628
6:00 paiss confirmed based on nesting, and another pair 1
- 11 4 7 Y} suspecicd based on vocal i ions nd 2 RV kit ublerl]
Stop: nonaggressive behavior with arother Nycacher 2 MF 305.3%4 3.715.009
1013 Two additional wrritorics (1 pair and ! unpaircd 2 WF 305,084 3,714,732
Tou hes: L T TR 2 WF 308,001 3714640
4.3 1 M 305,010 371434
Survey #3 Date: #Birds | Sex LITM E UTM N
Obscrver(sy /2172009 . . O 1 M 308,276 3714926
S Keanod St Portions ol site still Nocded. AN temitorics found in) S
J : Survey 2 are still agtive,  The two nsales found 1 M 308,131 3714528
3 )2 5 1 Y during Surveys #1 amxd #2, still believed to be 2 WF 308,191 1,714,778
St10p: - uz.:pnired. All other territories are believed to be 2 MWE 305,394 3715009
) paired. Several cows observed in vicizity ol active,
temimries. 2 WF 303,084 3,714.732
Total hrs: 2 WF 305,00t 3,714640
43 2 MF 308,010 3714324
Survey #4 Date: #Birds | Sex UTM E UTM N
R 7112009 1 M 305,276 3.714926
0. Moore Site is no longer Booded, bt d soils persist S
throughout moat of site, No change in territory L M 305,131 3,714,628
12 s 7 Yia number of statos. All SWFL pairs very quiet - 2 WF 305,191 3,714,778
- only a few wiils aad fitz-bews.  Light rain over 2 MWF 305,394 3715009
night, vegetation was saturated early in the moraing
Lats of mesquitos! 2 WF 305,084 3,714,732
2 MWF 103,001 3, 714640
2 WF 305.010 3714524
Survey #5 #Birds | Sex UTM E UTM N
Obecrveriul: 1 M 303,131 3,714,628
D. Moore Sits beginning to dey out, some portiony sl 2 MWF 305191 1714778
. s P Yy muddy. One of the unpaired males could not be 2 MF 305,394 3,715,009
detected. It \;l'u kard wl hiu::cWFl.l duc 1o hreezy 2 WE 305,084 3,714,131
SR R T 2 MF 305,001 3,714,640
[ Tota] ke 2 MF 105,010 1714524
4.5
Overall Site Summary
Totala da nct oqual the weti of esch | Total Adubi X Total
oluston. Enctude anly sesident adults, Residerus Total Pains Temitarics Total Nesis. .
e mestlings, et esidend € Were any WIFLs color-banded? Yes Ne X
festglings.
[B< careful pot 1o double count - L
 dividuals, e s 7 4 Ir yu,'mpon color s} in the T
Tolal survey hirs: 2.8 section on back of form and report to USFWS
Reporting Individual: Darrell Ahlers Date Report Completed: B8/20/2009
US Fish & Wildlile Service Permit #; TEB19475-2 Sume Wildlile Agency Permit #: NA

Submit form to USFWS and State Wildlife Agency by September Ist. Retain a copy for your records.
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Fill in the following information completely. Submit form by Septenber 1. Retain a copy for your records.

Reporting Individual Darrell Ahlers Phone # (303) 445-2233
Affiliation Bureau of Reclamation E-mail dahlers@usbr.gov
Site Name DL-08 Date report Completed 8/20/2009
Was this site surveyed in a previous year? Yes_ x__ No____ Unknown__

Did you venify that this site name is consistent with that used in previous yrs? Yei X No Not Applicable

If name is different, what name(s) was used in the past? Not applicable

If site was surveyed last year, did you survey the same general area this year? Yei X No If ro, summanze below,

Did you survey the same general arca during each visit to this site this year? Yes  x No If no, summarize below,
Management Authority for Survey Area: Federal X Municipal/County State Tribat Private
Name of Management Entity or Owner (¢.g., Tonto Nationz! Forest) Bureau of Reclamation

Length of area surveyed: 25 (km)

Vegetation Characteristics: Check (only one} category thai best describes the predominant tree/shrub foliar layer at this site:
Native broadleaf plants (entirely or almost entirely, > 30% native)
X Mixed native and exotic plants {mostly native, 50 - 90% native)
Mixed native and exotic plants {(mostly exotic, 50 = 90% exotic)

Exotic/introduced plants (entitely or almost entirely, > 90% exotic)

Identify the 2-3 predeminant tree/shrub species in order of dominance, Use scientific name.
Salix Gooddingii, Populus spp., Tamarix spp

Average height of canopy (Do not include a mnge): 6 (meters)

Attach the following; 1) copy of USGS quad/topographical map (REQUIRED) of survey area, outlining survey site and location of WIFL detections;
2} sketch or nerial photo showing site location, patch shape, survey route, location of any detected WIFLs or their nests;
3) photos of the interior of the patch, exterior of the patch, and overall site. Describe any unique habitat features in Comments.

Comments {such as start and end coordinates of survey area if changed among surveys, supplemental visits to sites, unique habitat features.

Attach additional sheets if necessary.

Great habitat with saturated or flopded soils throughout mest of the site on_1st survev. Site bepan to drv by the end of the breeding season. SWFL,
territories are dominated by Gooddings willow. however Tamarix spp. tends to be increasing in density compared to previous vears. Site is supported
by Nows lrom the Low Flow Convevance Channel,

Territory Summary Table. Provide the following information for each verified territory at your site.

Pair Description of How You Confirmed
. ? it i
Territory Number | All Dates Detected UTME UTMN Confirmed? DGR Temi o ry'nnd Brcedu?g.Slams .
YorN Y orN (e.g., vocalization type, pair interactions,
nesting attempts, behavior)
. ¥
| (Unpaired male) | 5724, 610,621,271 305,276 3,714,926 N N CEE e SR L R A i B
cvidence of pairing
i 2, T
2 (Unpaired male) | 5/24, 610,621,711, 7/10 305,131 3,714,628 N N exiended presence at silc from 3124 through 7/10,
no cvidence of pairing
. Pair confirmed bascd on vocalrzations and
yl
3 {Pair) 5724, 6/10,6/21,3/1, 110 305,191 3,714,778 Y Y obscrvation of unchallenged WIFL
4 (Pair w/nest) 534, 6/10,6/21, 711, 7/10 305,394 3,715,009 Y b Confirmed breeding status with nest
5 (Pair w/nest) | 5724, 6/10,6/21,7/1, 7/10 305,084 3,714,732 Y Y Confimmed breeding status with nest
§ (Pair w/rest) 6/10.621,7/1, T/10 305,001 3,714,640 Y Y Confirmed breeding status with nest
T (Paoir w/nest) 6/10,6/21,71, 710 305,010 3,714,524 Y N Confinmed breeding stams with nest

Altach additional sheets if necessary
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BACKGROUND

The Natural Communities Conservation Planning (NCCP) Raptor Monitoring Project is part of
the urgent implementation tasks associated with the Multiple Species Conservation Program
(MSCP). The MSCP is the local representation of the State’s NCCP Program of which the City
of San Diego is a participating member and the lead agency. The County of San Diego is also an
active participant (County of San Diego 1997). The city adopted the MSCP on March 18, 1997
and entered into a binding contract on July 16, 1997 with the State of California Department of
Fish and Game and the United States Fish and Wildlife Service to implement the MSCP.

Each habitat conservation plan (HCP) requires a monitoring program to determine the efficacy of
that plan. The “Biological Monitoring Plan for the Multiple Species Conservation Program”
(Ogden 1996) recommended monitoring for certain plant species, coastal sage scrub (Coastal
California Gnatcatcher and Cactus Wren), herpetofauna, and grasslands {specifically, using
raptors).

THE PROJECT AND ITS OBJECTIVES

Monitoring of raptors is a critical component of the MSCP. This project, specifically, addresses
monitoring the raptor species identified as target species for MSCP monitoring with one
exception--the Burrowing Owl (BO; Athene cunicularia hypugaea). In addition to the
Burrowing Owl, the MSCP Biological Monitoring Plan {Ogden, 1996) identified the following
raptor species (hereafter referred to as the “target” species) to be monitored: Golden Eagle (GE;
Aquila chrysaetos), Bald Eagle (BE; Haliaecetus leucocephalus), Peregrine Falcon (PF; Falco
peregrinus), Northern Harrier (NH; Circus cyaneus), Ferruginous Hawk (FH; Buteo regalis),
Swainson’s Hawk (SH; Buteo swainsoni), and Cooper’s Hawk (CH; Accipiter cooperii). Prior to
the subject work, no comprehensive study had been conducted for any of these species, within
the geographical limits of the MSCP.

The Wildlife Research Institute, Inc. (WRI), a non-profit organization, has been working with all
MSCP participants to identify appropriate long-term raptor monitoring locations (based on the
results of the current WRI raptor surveys), develop a scientifically-based monitoring program
(including survey locations and protocols), test the monitoring methods, and identify
opportunities for population enhancements.

The original project objectives (taken from the contract’s scope of work) are as follows:

¢ Determine where breeding and wintering individuals (of the target species) are located
within the study areas.

¢  Wherever possible, document the breeding success of active pairs.

Characterize situations of both successful and less successful or unsuccessful habitat,

e Identify, modify, or create, if necessary, survey raptor monitoring methods, based on
scientific principles that would be appropriate to meet the objectives of the MSCP
Monitoring Plan.

e Identify management, including research, needs and enhancement opportunities.

NCCP/MSCP Raptor Monitoring 1 Wildlife Research Institute, Inc,
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THIS REPORT

Constraints. This report covers WRI’s raptor surveying activity for the three years of this
project (January 1, 2001 through December 31, 2003), focusing on the breeding and wintering
secasons. For the record, our work did not, officially, include the BO. Therefore, with few
exceptions, surveys were not conducted during what would normally have been the most
productive time for this species (i.e., early morning and early evening). Fieldwork was
conducted during the daylight hours to maximize chances for seeing the diurnal raptors that were
the focus of the contracted scope. Although nocturnal owls can be expected to nest and winter in
many of the study sites, they would be expected to often escape observation under this temporal
survey regime. However, our methods required documenting any raptor, regardless of whether
or not it was a target species and, when a BO or any other owl was observed, it was noted.

A natural phenomenon created a situation that could be considered a constraint. This was the
extreme drought that the region experienced for several years (1999-2004). Therefore, 2001
through 2003 may not have been the best of raptor breeding years. Drought clearly plays a
significant factor in the density and reproductive success of raptors. This study was conducted
during the worst drought for San Diego in over 160 years. This fact should be noted for future
researchers and resource managers/planners. This kind of extreme drought has the potential
effect of reducing the available prey biomass, which, in turn, can have at least two effects. First,
it likely reduces the “attractiveness” of a habitat complex, partly because of low prey densities,
and may encourage raptors and other predators to look elsewhere. Second, for those individuals
that choose to stay in a less-than-ideal environment, the lack of prey often results in lowered
reproductive success or even total nest failure (see Discussion, below). If a nest site is not
successful, the birds are more likely to disperse, which leaves the historically active territories
apparently, or actually, vacant.

Intent. It is the intent that this, the Final Report, will not only serve to (1) provide data analysis
and interpretation but, importantly, it strives to (2) provide an initial baseline of information on
many of the breeding and wintering raptors within the MSCP and environs, (3) identify resource
management challenges and opportunities, and (4) recommend needed research and
management, including what areas should be considered for the MSCP Long-term Raptor
Monitoring Program (LRMP).

METHODS
LITERATURE REVIEW, INTERVIEWS, DATA SEARCHES, ETC.

We first contacted other professional biologists, regarding available literature and monitoring
programs already in place. We acquired relevant literature, which we did not already have, and
met with and/or phone-interviewed members of the outdoor-oriented public as well as key
professionals in the San Diego ornithologist community (including Mr. John Qakley, Mr. David
Mayer, Mr. Phil Unitt, Dr. Jim Hannan, and others listed in the Acknowledgements section) to
inquire about raptor sightings. Using existing published and gray literature, the Natural
Communities Data Base, museum collections, raw data from the San Diego County Bird Atlas
(then in prep.), MSCP vegetation and sensitive species GIS data, and discussions with
knowledgeable experts, a project bibliography, relevant to the MSCP and the target species, was
produced (Appendix A}.

NCCP/MSCP Raptor Monitoring 2 Wildlife Research Institute, Inc.
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STUDY SITES

The choice of study sites (i.e., those which would be the focus of the 2001-2003 field
observations) began with the raptor monitoring locations proposed by the “Biological
Monitoring Plan for the Multiple Species Conservation Program” (Ogden 1996). Through
consultations with CDFG staff and other knowledgeable biologists, we initially identified 22
sites. After some consolidation and the addition of several sites, including control sites and five
sites recently acquired by the state or federal government (numbers 34, and 39 through 43), this
number was, ultimately, increased to 45 locations within, and juxtaposed to, the MSCP (hereafter
referred to as “study sites”; Figure | and Table 1). These became the sites, which were surveyed
and considered as potential sites, or components of sites, for the Long-term Monitoring Plan.
The basis for choosing the study sites included that they (1) could be expected to support raptors,
(2) were part of an area which was managed by a public or private organization or, alternatively,
could serve as a control site over time, (3) were accessible by vehicle and could be safely
surveyed with repeatability, (4) contained grassland and/or other relevant habitat which was
representative of the MSCP area, and (5) were within or immediately juxtaposed to the MSCP
area. We considered all ten sites recommended by the Ogden (1996) report. Of those ten sites,
we believe all are covered by one or more of the above 45 locations unless they did not meet the
above criteria.

MONITORING SITES

The parameters considered in order to make the recommendations for monitoring sites (i.e., those
which would be used in the MSCP Long-term Monitoring Program; LRMP) were discussed at a
meeting with representatives of CDFG, USFWS, the City of San Diego and the County of San
Diego, on January 27, 2002, at the CDFG San Diego office. It was agreed that the following
were important when reviewing each study site as a potential MSCP LRMP site:

Number of individual raptors documented at a site

Number of raptor species

Number of target raptor species

Diversity of raptors and/or target raptor species

Number of raptor territories

Number of crows and/or ravens

Incidence and/or expectation of management/enforcement problems
Likely changes in habitat and disturbance over time

In order to identify which sites are the most appropriate for the MSCP LRMP during the
breeding season, each site was examined, based on two species diversity parameters (number of
total raptors and number of target raptors, both of which were normalized by level of effort) and
a third parameter for evenness (Probability of an Interspecific Encounter or PIE; Hurlburt, 1971).
The analysis for evenness provided a logical break between the top 19" and 20" sites. All sites
were then arranged in descending order for each of these three parameters. If any site came out
in the top 19 for any two of the three parameters, it was considered a candidate for the MSCP
LRMP. Seventeen sites met this requirement. Each site was reviewed, based on our biological
knowledge of that site and how it fit into the geographic distribution of recommended monitoring
sites. Finally, juxtaposed sites were combined and sites and site boundaries were adjusted based
on historic raptor numbers and improved geographic coverage.
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Table 1. Raptor Study Sites (2001-2003)

NOTE TO READER: In order to facilitate the reader’s access to the following topographic
maps, they are listed below alphabetically and by site number.

Number Name

1 Crestridge

2 Boden Canyon

3 Jamul Ranch

4 SDNWR*/Salt Works/Egger Ghio
5 McGinty Mountain Complex
6 San Diego Bay NWR (winter only)
7 Lake Hodges

8 Penasquitos Lagoon

9 Torrey Pines

10 Sycamore Canyon

11 Iron Mountain

12 Otay Mountain

13 Marron Valley

14 Otay Lakes

15 SDNWR* Sweetwaler Marsh
16 San Vicente

17 Sycuan Peak

18 Point Loma

19 North Island

20 Miramar Reservoir

21 Mission Bay

22 Brown Field Complex

23 SDNWR*/San Miguel Mountain
24 Mission Trails

25 Proctor Valley

26 San Diego River

27 Route 67 South

28 San Dieguito Lagoon

29 Route S-6 (deleted/safety issue)
30 Grasslands/Route 67

31 Sloan Canyon

32 Rockwood Canyon

33 Penasquitos Canyon

34 Hollenbeck Canyon

35 Rock Mountain

36 San Pasqual

37 SDNWR*Tijuana Slough

38 Route 94 (North and South)
39 Immenschuh

40 Los Montanas (North)

41 Los Montanas (South)

42 Rancho San Diego (East)

43 Rancho San Diego (West)

44 Border Fields

45 Sweetwater Reservoir

*San Diego National Wildlife Refuge

Name

Boden Canyon

Border Fields

Brown Field Complex
Crestridge
Grasslands/Route 67
Hollenbeck Canyon
Immenschuh

Iron Mountain

Jamul Ranch

Lake Hodges

Los Montanas (North)
Los Montanas (South)
Marron Valley

McGinty Mountain Complex
Miramar Reservoir
Mission Bay

Mission Trails

North Island

Otay Lakes

Otay Mountain
Penasquitos Canyon
Penasquitos Lagoon
Point Loma

Proctor Valley

Rancho San Diego (East)
Rancho San Diego (West)
Rock Mountain
Rockwood Canyon
Route 67 South

Route 94 (North and South)
Route S-6

San Diego Bay NWR (winter only)

San Diego River

San Dieguito Lagoon

San Pasqual

San Vicente

SDNWR* Sweetwater Marsh
SDNWR*/Salt Works/Egger Ghio
SDNWR*/San Miguel Mountain
SDNWR*Tijuana Slough

Sloan Canyon

Sweetwater Reservoir

Sycamore Canyon

Sycuan Peak

Torrey Pines

Number
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After completing the above analysis, it became clear that the coastal portions of the MSCP were
excluded from the proposed breeding season monitoring because the vast majority and greatest
diversity of raptor species breed somewhat inland of the coast. In addition, our data showed that
the MSCP area supported a sizable wintering PF population, most of which would be excluded
without a coastal component to the MSCP LRMP. Therefore, a winter monitoring route was
established that included a good sampling of the coastal wintering raptor habitat that could be
driven safely and consistently.

FIELD SURVEYS

By way of clarification, we will be discussing two kinds of raptor searching and documentation.
The first is the survey—the approach we took to investigate each of the 45 study sites, some of
which we are recommending for the MSCP LRMP. This approach utilized several techniques in
order to capture a maximum amount of raptor data on sites of considerable environmental
variation. The second kind of raptor searching and documentation is the monitoring protocol,
which will be recommended for MSCP LRMP. This was based on which survey techniques
were most useful, what has become standardized for raptors, and what will meet the objectives of
a monitoring program (discussed below).

Based on a review of the MSCP Biological Monitoring Plan, discussions with the Contract
Manager, and our knowledge of survey techniques that are widely accepted, we established
guidelines for WRI biologists to follow for the breeding and wintering surveys (WRI 2004,
Appendices A and B). As discussed in the Year 1 and 2 reports (WRI 2002, 2004), because of
latitude, and the resulting mild climate of the MSCP area, raptor nesting activities can start as
early as December and run into August. However, wintering raptors are commonly observed in
this region December through February, with some remaining (or migrating through) into mid-
March. Therefore, we have, somewhat arbitrarily, called field observations made December
through February “winter “ survey data. However, “breeding” season data are not limited to a
specific timeframe, often overlap with the “winter” observation, and are based on observed
behavior (e.g., copulation, nest building, incubation, bringing food to the nest, presence of

young).

Table 1 provides a reminder of all the sites that were in the original list of those to be examined.
One of the objectives of the 2003 fieldwork was to fill in some data gaps. We had difficulty
gaining access to one site (San Diego National Wildlife Refuge/San Miguel Mountain, Site 23)
because it involved the use of an access across private property. Table 1 does not reflect surveys
that were conducted for the GE or numerous surveys conducted by WRI volunteers and
cooperators. During this last year of study, we also continued our coordination with individuals
responsible for managing the study sites to keep them appraised of project progress, maintain a
point of contact, enlist their input, coordinate access, etc.

Although most of the fieldwork was conducted by vehicle and on foot, as described in WRI
(2004, Appendices A and B), some observations, which were focused on the GE, were conducted
by helicopter (WRI 2005).

NCCP/MSCP Raptor Monitoring [ Wildlife Research Institute, Inc.
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RESULTS
LITERATURE REVIEW

The Project Bibliography has been completed (Appendix A); although, we would welcome any
additions from those who review it. This bibliography is not intended to be comprehensive but is
intended to provide the reader and local resource manager with important references that relate
to: (1) relevant natural history of the target raptors; (2) the presence or distribution of the target
raptors within the MSCP, and/or (3) survey or monitoring techniques that could be applied to the
target raptor resources by land and wildlife managers within the MSCP. It is arranged by
sections for each raptor target species, followed by a section on general raptor literature, with a
focus on raptor management.

FIELD SURVEYS

The GE and the PF are addressed separately below because they are unique in both their
biological status and their potential for being disturbed. The PF was only recently removed from
the listing category and the GE has shown a marked (approximately 50 percent), and well-
documented, decline in San Diego County.

Golden Eagle

The GE has been reported on separately (WRI 2005) for a number of reasons relating to resource
protection. The detailed site-specific maps are provided in that document so that CDFG has the
option of distributing those data separate from the other, less sensitive, raptor data depending on
the recipient’s need to know.

As an overview, however, after 16 years of consistent monitoring, we estimate that thirty one
(31) pairs formerly occupied the San Diego MSCP. Today, fifteen (15) pairs are still active and
sixteen (16) pairs have been extirpated. Most of these extirpations occurred in the last 35 years,
The fifteen (15) breeding pairs of Golden Eagles remaining in the SD MSCP represent 30
percent of all the breeding Golden Eagles in San Diego County. Seven (7) of the fifteen (15)
remaining active pairs within the SD MSCP are in serious jeopardy of being extirpated in the
next 5-10 years. Three (3) of the seven (7) pairs predicted to become extirpated may, in fact,
already be lost.

The first changes of significance that affected the SD MSCP Golden Eagle population were from
intensive agriculture such as avocado and citrus groves. This agriculture replaced cattle grazing
and grasslands. Some extirpations were documented to occur in San Diego County in the 1950s
and 1960s, after the build-up of military personnel post-WWII, but most disappeared after the
1970s, when major freeways opened land for development that was formerly cattle ranches.
Interstate and local freeways made access easy and allowed development to proceed.

Extirpated Golden Eagle territories were primarily located on private land (56 percent).
Currently only three (20 percent) of the remaining pairs of Golden Eagles core nesting areas
remain on private lands. Twelve (80 percent) of the currently active Golden Eagles within the SD
MSCP nest on public land. This is a significant and valuable opportunity for the future
management and survival of Golden Eagles within the SD MSCP.,
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In order to properly manage this far-ranging species, specific information about their ecological
needs is required, including the limits of the core area around the nest, the primary foraging
areas, and the limits of the defendable territory. These are provided in the Golden Eagle report
(WRI 2005).

Peregrine Faleon

Breeding Season Results

Of the 12 current and/or historic PF territories known for the county, nine were (and, in five
cases, are) located within the MSCP boundaries. Of the five territories located within the MSCP,
only one territory is located at one of the study sites (Point Loma, Site 18; see Table 2). The
status of that territory and others that we are aware of, within the MSCP, is as follows: Point
Loma—active (likely produced young, 2002; was active, 2003); downtown San Diego—active
(nest success not known, 2001-2003); La Jolla Cove—active (thought to have produced young,
2002); La Jolla Cliffs—active (nest success not known, 2001-2003); Downtown El Cajon—
active (2002) but nest success not known.

Winter Results

A total of 14 PFs were documented during the winter months of 2002 and we believe this was
typical for the study period (2001-2003). These were observed at ten study sites (Table 3). One
individual was observed at each of nine sites, 2 at one site, and 3 were noted at, or near, another
site {Point Loma; site 18). Most birds were observed along the coast or associated with large
bodies of water, where shorebirds and other water-associated birds were abundant. Based on
other observations, and input from knowledgeable raptor biclogists, it is likely that there were
roughly 20 PFs wintering in San Diego County during each of the period 2001-2003.

Other Raptors

Breeding Raptors

The raptor breeding season data, by study site, presented in Table 2 and Appendix B provides a
picture of what each of the study sites can be expected to support under conditions of average-to-
poor precipitation. Maps of all 45 study sites are provided. In cases where no data were
collected, or data were combined between two sites, a note on the map provides that explanation.
During the period 2001-2003, we examined 44 out of 45 sites (land access was not possible at
SDNWR/San Miguel Mountain, Site 23 although we were able to survey a nearby GE nest by
helicopter). We documented a total of 15 raptor species and 539 raptor breeding territories
(excluding the CR but including 78 stick nests, which we could not positively identify as to
raptor species). Of the 539 raptor breeding territories, 96 were target species (all but the BE, SH,
and FH, which do not, currently, breed in the MSCP area). Sites varied greatly in their ability to
support breeding raptors. Some sites didn’t support more than one or two territories, while,
others, like the Ramona Grasslands, supported almost 90 territories. Four sites supported no
breeding raptors (see those with note “NBR™), while one site (Ramona Grasslands) supported 9
raptor species, including three target species.

The RT was the most commonly documented nesting raptor species, with a total of 177 nests
and/or territories located on 34 sites. The next most commonly documented raptor
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nests/territories were those of the RS with 83 and the CH with 47. The CR (a non-raptor, but a
species that can have an impact on raptors) was fourth in frequency with 41 nests/territories. The
next level of frequency was shared by AK (29}, NH (25), WK (25), and GO (20). To a great
extent, this frequency distribution is a function of site size, amount of appropriate habitat, and
sometimes local conditions on the respective sites,

Of the eight project target species, nesting was documented for five—CH, NH, GE, BO, and, PF.
CH nesting was observed at the highest number of study sites, with nests and/or territories
documented at 21 sites (48 percent of the 44 sites surveyed). GE was observed nesting at 11
sites (25 percent); while NH was documented at only 8 sites (18 percent) with 13 of the 25
territories found at Border Fields. BO were found nesting at only 3 (7 percent) of the sites and PF
at only 1 (0.23 percent) of the sites.

The CH nested, primarily, at those sites that contain healthy riparian habitat; however, this
species has become somewhat of a generalist and also nests elsewhere (see Discussion). GEs
limited their nesting to sites with sheer cliffs away from human activity and close to nearby
grasslands for hunting (see below). The NH and the PF were concentrated primarily along the
coast. However, one PF pair attempted nesting in downtown E! Cajon and a few scattered NHs
were observed nesting at more inland sites. NHs nested in mostly coastal marsh and open field
habitat; although we have observed NHs nesting in ruderal areas (J. Oakley, pers. comm.). PFs
utilized mostly man-made structures, along the coast, with nearby sources of shorebirds and
other prey. Most of BOs, located on the study sites, were found in sandy soil with low grass and
open areas (see also WRI 2003, Lincer and Bloom 2003, in prep.). BE and FH winter within the
MSCP but are not known to breed there. SHs only pass through during migration, are
infrequently documented, and when they are, they are usually not within the MSCP. Some of the
SH migrants seen are in the Ramona area and large numbers (over 5,200) have been recently
documented migrating along the desert front to the east of the MSCP during the spring (Unitt
2004).

Based on the number of alf nesting raptor species (plus the CR) and all the sites surveyed during
the 2001-2003 breeding seasons, Site 30 (Ramona Grasslands/Route 67) contained the most
nests/territories of all sites surveyed.  Eighty-nine nests/territories were documented,
representing nine raptor species (and 1 CR). The site to show the next highest number of
territories was San Pasqual (Site 36) with 47 territories (including two CR and 7 unidentified
stick nests that were not duplications of known territories). Border Fields State Park (Site 44)
showed the next highest number of territories with 40 territories (including 12 non-duplicative
unidentified stick nests).

Site 44 (Border Fields) contained the highest number of target species nests/territories of all sites
surveyed (19). Penasquitos Canyon (Site 33) supported 9 target species territories while North
Island (Site 19) supported 6 and Brown Field Complex (Site 22) and Iron Mountain (Site 11}
tied, with both supporting 5 nests of the target raptor species.
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Wintering Raptors

A total of 20 raptor species were documented on our study sites during the winter months
(January, February, and December) of 2001-2003 (Table 3). Of course, at San Diego’s latitude,
a number of the resident breeders are actively nesting while many of the wintering birds are still
on site. All target raptors, but the SH, were documented during the winter observation period
(December-February). Numbers ranged from 0 to 22 individual target raptors per site for a total
of 154 individuals for all study sites. Comparable numbers for all raptors (plus the Common
Raven) were 0 to 145 as a range. A total of 1,153 wintering individuals were documented (or
819, without the ravens).

The CR was, clearly, the most common wintering bird of those surveyed for. The three most
commonly documented wintering raptors were the RT, AK, and RS, with totals of 291, 98, and
95, respectively. Of those sites surveyed in this study, the following held the highest number of
wintering individuals (raptors and ravens): Site 25 (Proctor Valley) — 145, Site 36 (San Pasqual)
— 121, Site 30 (Ramona Grasslands) — 91 (which included 9-16 FHs; with 20 documented in
2005), Site 33 (Penasquitos Canyon) — 76, and Site 7 (Lake Hodges) - 71.

DISCUSSION
Weather as a Factor

In reviewing any body of data, it is important to consider how typical the sampling period was.
So just how “typical” were 2001 through 2003? Drought plays a significant factor in the density
and reproductive success of raptors and other predators. During the El Nino of 1998/99, NHs
were breeding in areas where they have not bred since and in lower numbers in other locations.
The demonstrable impacts of drought on GEs and Prairie Falcons, throughout southern
California, were presented by Bittner et al. (2003). This study was conducted during the worst
drought for San Diego in 160 years. This should be noted for future researchers.

Management and Enforcement Issues

Table 4 is a summary of management and enforcement issues by site. Clearly, some study sites
are substantially impacted, either directly or indirectly, by human activities, Some sites are
currently without major impacts. Unfortunately, many of the more diverse and potentially
productive sites are the same ones that are experiencing multiple management and enforcement
challenges. Of those that are obviously impacted, the following activities are the most common:
humans walking or hiking (36 out of 45 sites or 80%) and pets, primarily dogs being allowed to
run free, (26 out of 45 sites or 57 %).
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Table 4. Management Enforcement Issues Identified by Raptor Study Site
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Table 4. Management Enforcement Issues Identified by Raptor Study Site

38 Route 94 (North and South)

39 Immenschuh

40 Los Montanas (North)

41 Los Montanas {South)

42 Rancho San Diego (East) X X

43 Rancho San Diepo (West) X X

44 Border Fields X X I
45 Sweetwalter Reservoir

*San Diego National Wildlife Refuge

(1) Border Patrol and illegal alien activities.
(2} Conflicts with Navy goals and endangered species recovery program.
{3) Potential conflict with future Navy goals at Satellite Surveillance Station.
{4) Heavy predation by Coyotes and Barn owls.
(5) Future threals from proposed trail construction and associated access to rock
climbers, ORVs, elc. activities.
{6) Shooting (legal and illagal).
(7) Paragliding.
(8) Cattle grazing.




Management Conflicts

The following are observed management conflicts, which lead to our recommended management
and research (see Recommendations):

As indicated above, human uses [rock-climbing, hiking, jogging, walking dogs (often
without leashes), vehicular use, etc.] impact the normal behavior of raptors (and other
wildlife).

In many cases, the size of protected parcels is substantially smaller than that required by a
raptor’s functional territory, including foraging areas.

The public/political pressure to create new trails into MSCP preserve lands provides a
path for, and encourages, increased disturbance to raptors (and other wildlife).

The public/political perception that MSCP preserve lands have been created primarily for
active, and in some cases, consumptive, recreation, sets up an obvious conflict for
managing raptors (and other wildlife).

The constraint of using fire as a management tool in proximity to human habitation limits
habitat management tools.

Inadequate funding to both acquire important lands and properly manage MSCP lands
which are acquired.

Raptor Monitoring

The following is a reiteration of considerations, regarding the MSCP Long-term Raptor
Monitoring Program, that were presented previously (WRI 2004) and discussed elsewhere
(Lincer and Bittner 2002; Lincer et al. 2003). For further reading, relevant issues are proposed
and discussed by Oakley, Thomas, and Fancy (2003).

Sample Design

The ideal sample design should be:

1.

2.

Sl e

Representative of the study area and the issues at hand. (e.g., habitat loss, disturbance,
etc.) ;

Representative of the habitats of interest and the seasons during which those habitat
support the monitored species (e.g., the MSCP not only provides important breeding
habitat for numerous raptor but it is also a significant habitat for several wintering
raptors, including some that are considered target raptors, like the PF, BE, FH, and BO),
Inclusive of all focus species or represent them in some functional way;

Sensitive to the objectives of the MSCP monitoring requirements;

Sensitive to logistics;

Statistically appropriate (which may be compromised by above logistics);

Able to predict, and take into consideration, detecrability (i.e., how counts relate to the
actual number of raptors in the sampled area; one approach is to use a "double count”
approach). This objective may also be compromised by above logistics.
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Questions to be Answered and Objectives to be Met

How will the data be used by the various management entities? When do they need what? An
example of a clear monitoring objective would be, "Be able to detect a 25% change in population
(individual species or overall raptor group?), in each chosen habitat, in 10 years." This is the
approach that is being attempted by NARMS (North American Monitoring Strategy) but some of
the best raptor monitoring minds are having a serious challenge addressing these objectives. It is
entirely possible that we won't have enough observations for some species to detect a significant
change in a timely manner.

Possible Monitoring Approaches

Levels of effort and agency commitment are, integrally tied. For instance, the MSCP program
could adopt a:

1. Highly rigorous, scientific approach that would be costly but could withstand the most
challenging statistical/legal tests, or

2. More practical, less expensive approach that would be more likely to be funded, and
therefore carried out, but would stand the chance of being successfully, challenged at some
time in the future.

As to which, and how many, species should be involved, the program could use a:

1. Multiple species approach, using selective target species only,
Multiple species approach, using selective target species, but recording all raptors (and
ravens) observed,

3. Single species approach, using a keystone species, like the Golden Eagle or

4. Combination of the above.

Target Species and Other Multiple Species Approaches

A monitoring approach that focuses on one or more so-called “target” species has the appeal of
apparent simplicity and the implication that these target species will, somehow, reflect a broader
suite of species and be sensitive to whatever perturbations are experienced. Having surveyed
raptors for many years, it is apparent that each species often responds to similar impacts
differently. Although GOs and RTs might show similar population changes in response to small
mammal population changes, and most raptors will show sorne response to a record-breaking
drought, such as we have just experienced, there are likely more differences than similarities
between species. Those differences are not only in degree but also in direction. For instance,
GEs and PRs responded to the recent drought to different degrees (Bittner et al. 2003), with the
PR being less impacted by presumed small mammal population decreases because it takes a
wider range of prey species than the GE, which is heavily dependent on jackrabbit and ground
squirre] populations. In addition, some raptors (e.g., GE) are far more negatively responsive to
human activity than others (e.g., AKs, RTs, RSs, and some CHs). There are also differences in
response, both within and between species, depending on the time of year (e.g., during the
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breeding season vs. the wintering season) and where a disturbance occurs (e.g., on the hunting
grounds or within the nest territory).

Regarding raptors responding in a different direction, one only needs to recognize that many
different raptors require different habitats and, although not many species will persist if usable
habitat is replaced with a development (although some CHs and RSs may defy this
simplification}, a conversion from one habitat/land use to another will often affect different
species in different ways. For instance, if an extensive riparian habitat were to be replaced by an
agricultural land use, and some hedge rows were to be left/created, we could expect that there
would be a decrease in RSs, CHs, and several owl species. But, at the same time, there would
likely be an increase in AKs, RTs, and perhaps WKs.

The point to the above exercise is that, if an arbitrary few species are chosen as “target” species,
and the other raptors are not monitored, there will be a good chance that only some kinds of
impacts will be reflected in the population trends of those raptors monitored. In our opinion, the
MSCP Long-term Monitoring Program should include a broad-based approach, which
documents all raptors observed and uses observed changes/trends to identify appropriate
adaptive management strategies.

Single Species Monitoring Approach

Having sung the praises of a multiple raptor species approach (above), there is at least one raptor
species in the western United States that has the ability to reflect regional trends in
environmental health. This is the Golden Eagle. The attraction of using the GE, as a regional
“miner’s canary,” is that (1) it requires a reasonably large and intact territory, and (2) there
exists, in San Diego County, a unique and relevant historical regional database for this species.
The Wildlife Research Institute has a long history of investigating the historical presence of GE
in southern California, which includes the MSCP and environs (Bittner and Oakley 1999; WRI
2005). This collection of records has been compiled to reflect past documentation of GE pairs,
their nesting success, hunting territories, and numbers of egg and /or young. The WRI database
includes both active and extirpated territories beginning with records as early as 1864, WRI
became involved in 1987 with the start of the San Diego GE Project (see Discussion in WRI
2005). This project, in total, represents the longest such study of any eagle population in the
Western Hemisphere, and is the second to longest in the world, next to one study in Switzerland.

Providing this historical information, in conjunction with current trend data, is critical to
managing the GE into the future. Only if we understand the extant population (within the
context of the historical variation) can we properly evaluate the population and meet the needs of
the species under current and future changing environmental and land-use conditions. If this is
accomplished, it will reflect the success of the MSCP program.

RECOMMENDATIONS

Long-term MSCP Raptor Monitoring

Long-term monitoring is recommended under three categories: (1) Breeding Season, (2) Winter
Season, and (3) Single Species Monitoring Program.
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Breeding Season Monitoring Program

Twelve areas are recommended for breeding season portion of a Long-term Raptor Monitoring
Program (Figure 2 and Table 5). Each Raptor Monitoring Area (RMA) consists of one to four of
the individual raptor study sites that were surveyed during the period 2001-2003, the analysis of
which led up to these recommendations. The choices of RMAs were based on a number of
biological parameters (e.g., raptor diversity and population parameters, known history of raptor
use), logistical considerations (how a monitor would move efficiently through a monitoring
area), and a reasonable geographic coverage of the MSCP study area (see Methods). The
Breeding Season Monitoring Program should, initially, be conducted every two years and
encompass all 12 RMAs each time (i.e., don’t conduct different portions of the total every other
year). After a maximum of 5 monitoring events (i.e., 10 years), a statistical trend analysis should
be conducted to determine if the frequency of every two years is adequate or, perhaps,
unnecessarily frequent. Depending on the data, it may make sense to conduct this analysis
earlier.

Raptor monitoring for the Breeding Season Monitoring Program should follow the protocol
provided in Appendix C. This monitoring should be conducted by qualified raptor biologists
with several years of relevant regional experience with the raptors found in the MSCP and proper
training in the specific techniques necessary to conduct this monitoring.

Thanks to a grant from the San Diego Foundation, for post- (2003) fire studies, WRI was able to
test this monitoring program on seven RMAs, representing varying degrees of being burned:

B. Ramona Grasslands (Control Area)
D. Iron Mountain (Burned)

E. San Diego River (Burned)

F Sloan Canyon (Burned)

H. Proctor Valley (Partially Burned)
I. Rancho Jamul (Partially Burned)
L. Otay Mountain (Burned)

The results of this monitoring effort were reported to the San Diego Natural History Museum
(Lincer 2005).

Winter Season Monitoring Program

Because (1) the MSCP provides important wintering grounds for many raptors (some of which
are only here during the winter), (2) coastal portions of the MSCP are not captured by the above
breeding season monitoring approach, and (3) it is important to track at least three raptor species,
that are primarily coastal in the MSCP, which have proven to be ideal bioindicators (PF, NH, and
Osprey), we recommend conducting a winter monitoring program that focuses on the coastal
portions of the MSCP (Figure 3). This, like the Breeding Season Monitoring program, should be
conducted every two years (alternating years with the breeding season monitoring would be
acceptable). After a maximum of 5 monitoring events (i.e., 10 years), a statistical trend analysis
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should be conducted to determine if the frequency of every two years is adequate or, perhaps,
unnecessarily frequent. Depending on the data, it may make sense to conduct this analysis
earlier.

TABLE 5. Proposed MSCP Areas for Long-term Raptor Monitoring (Breeding Season)

Area Name Study Sites* (original number(s)

A San Pasqual San Pasqual (36), Lk. Hodges (7), Boden Cyn. (2), Rockwood (32)

B Rarnona Grasslands Ramona Grasslands (30)

C Penasquitos Canyon Penasquitos Canyon (33)

D Iron Mountain Complex Iron Mountain**(11), San Vicente (16), Route 67 (27)

E San Diego River San Diego River (26)

F Sloan Canyon Sloan Canyon (31), McGinty Mtn. North (5), Sycuan Min, North {17)

G Sweetwater River Sweetwater Reservoir (43), Rcho. S.D. East (42), Rcho. S.D. West
(43), San Miguel M. North (23)

H Proctor Valley Proctor Valley (25), San Miguel Min. South (23}, Upper Otay Lk.(14)

I Rancho Jamul Jamul Ranch (3), Hollenbeck Canyon (34)

J Border Fields Border Fields (44), Tijuana River {part)

K Brown Field Complex Brown Field (22), Otay River, Spring Cyn. (part), Dennery Cyn. (part)

L Otay Mountain Otay Mountain (12), Marron Valley (13), Lower Otay Lake (14)

* In some cases, only a portion of a study site is included because of access, visibility, or some other reason (see
detailed maps, Appendix C, for details).
** Including Monte Vista Ranch.

Raptor monitoring for the Winter Season Monitoring Program should follow the protocol
provided in Appendix C. This monitoring should be conducted from a vehicle, following the
route depicted by Figure 3, and be conducted by qualified raptor biologists with several years of
relevant regional experience with the raptors found in the MSCP.

Single Species Program

For the reasons covered in the Discussion section, we recommend that the GE (breeding season
only) be used for the Single Species Program. Because of the dynamic nature of the GE pairs
and the use of their territory, including their primary foraging area, these surveys should be
conducted every year as they have been by WRI’s biologists for the last 16 years. GE
monitoring should follow the protocol that has been used for the San Diego GE Study for the last
16 years (Bittner and Oakley 1999, WRI 2005). WRI (2005) provides the details of both the
breeding history of the GEs in the MSCP and recommendations on monitoring and future
research. WRI (2005) is provided as a separate report for the protection and proper management
of the GE. As an overview, observations must begin in December and go through June of each
year. GEs begin courtship and nest building in December and January. They lay eggs in February
and early March, hatch young in late March and April and fledge young in May and June.
Therefore, it is essential that monitoring biologists be in the field for critical portions of the
entire season (six months) to obtain all the data needed to monitor the GE population properly.

Aerial surveys have been a crucial part of the current study providing new insight into once-
difficult areas to investigate potential territories. Patagial tags (and soon radio transmitters)
placed on the GE’s wings are now also an integral part of the eagle tracking process. Territory
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Fig. 2. Prop’d RMAs (breeding)

Contact WRI for maps
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integrity is fairly well documented in the San Diego MSCP and is being refined, See MSCP
(2005) for more details.

Consistency in Monitoring

If data to be collected for this, or any monitoring program, are to have any utility in showing
trends, they must be collected in a consistent fashion. As discussed above, the areas and routes
to be monitored should be monitored frequently enough to reveal a complete picture of what is
breeding and wintering on those respective areas and routes but these data are only a sampling of
the entire MSCP. Therefore, it is extremely important that monitoring protocol is consistent both
between sites/areas and over time (i.e., between years). To do this, a significant effort will have
to go into selecting qualified raptor biologists, making sure that they are familiar with the
required protocol, geography and species, and ensuring consistency between sites and years.

Other Recommendations
Management Needs and Enhancement Opportunities

* Restriction of inappropriate human activities where they are in conflict with, especially
nesting, raptors.

e Apply the lessons learned in the development of the MSCP to the North and East County
MSCPs and other HCPs.

¢ Develop a comprehensive management plan for the dwindling Burrowing Owl population
within the MSCP.

o Sclectively install artificial burrows, for BOs, and nest boxes for AKs, BRs, and Screech
Owls (SOs). Keep in mind that BRs are an effective predator on not only small mammals
but also medium size raptors, like the BO.

e Consider the use of grazing and/or fire as appropriate management tools to maintain
grasslands, maintain/improve biological diversity, and manage fire fuel loading.

Recommended Research

e Transmitter study to better define the use of MSCP lands by GEs (initial studies in
progress).

e Investigate the feasibility of reintroducing SHs into historical sites within the MSCP.

e Investigate the most efficient approaches to captive rearing and hacking BOs into
appropriate habitat (either as is or as it can be modified and managed) within the MSCP.

e In order to prioritize the management of raptors that winter within the MSCP, but breed
elsewhere (e.g., FH, MR, OS, BE, and some of the WK), determine the natal areas for
these birds. Ifthe natal areas have substantial threats, then no amount of MSCP
management will have substantial positive impact.

e Document the growing OS population and determine emigration and immigration.

e Document the presence of, and habitat use by, crepuscular (BO) and nocturnal raptors
(e.g., BR, SO, GO, Long-cared Owl).

e Document the recovery of raptors after the November 2003 fires and apply findings to
future management strategies.
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Fig. 3. Prop’d Winter Monit. Areas.
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APPENDIX B

BY SITE (2001-2003)

BREEDING SEASON RAPTOR NESTS AND TERRITORIES

The following pages reflect raptor breeding territories which were typical of the below study
sites for the period 2001-2003. To facilitate the reader’s access to the following topographic
maps, they are listed below alphabetically and by site number.

Number

e O R WD —

10
il
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Name

Crestridge

Boden Canyon

Jamul Ranch

SDNWR*/Salt Works/Egger Ghio
McGinty Mountain Complex

San Diego Bay NWR (winter only)

Lake Hodges

Penasquitos Lagoon
Torrey Pines

Sycamore Canyon

Iron Mountain

Otay Mountain

Marron Valley

Otay Lakes

SDNWR* Sweetwater Marsh
San Vicente

Sycuan Peak

Point Loma

North Island

Miramar Reservoir

Mission Bay

Brown Field Complex
SDNWR*/San Miguel Mountain
Mission Trails

Proctor Valley

San Diego River

Route 67 South

San Dieguito Lagoon
Route S-6 (deleted/safety issue)
Grasslands/Route 67

Sloan Canyon

Rockwond Canyon
Penasquitos Canyon
Hollenbeck Canyon

Rock Mountain

San Pasqual
SDNWR*Tijuana Slough
Route 94 (North and South)
Immenschuh

Los Montanas (North)

Los Montanas {South)
Rancho San Diego (East)
Rancho San Diego (West)
Border Fields

Sweetwater Reservoir

*San Diego National Wildlife Refuge

Name

Boden Canyon

Border Fields

Brown Field Complex
Crestridge
Grasslands/Route 67
Hollenbeck Canyon
Immenschuh

Iron Mountain

Jamul Ranch

Lake Hodges

Los Montanas (North)
Los Montanas (South)
Marron Valley

McGinty Mountain Complex
Miramar Reservoir
Mission Bay

Mission Trails

North Istand

Otay Lakes

Otay Mountain
Penasquitos Canyon
Penasquitos Lagoon
Point Loma

Proctor Valley

Rancho San Diego (East)
Rancho San Diego (West)
Rock Mountain
Rockwood Canyon

Route 67 South

Route 94 (North and South)
Route §-6 (deleted/safety issue)

San Diego Bay NWR (winter only)

San Diego River

San Dieguito Lagoon

San Pasqual

San Vicente

SDNWR™* Sweetwater Marsh
SDNWR™*/Salt Works/Egger Ghio
SDNWR*/San Miguel Mountain
SDNWR*Tijuana Slough

Sloan Canyon

Sweetwalter Reservoir

Sycamore Canyon

Sycuan Peak

Torrey Pines
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LEGEND

Symbols

Center of raptor/corvid territory or assumed or documented nest site.

Note: Above symbol without an acronym following it indicates that a stick nest was documented
but species was not determinable. If species was known for the nest or territory, the above

symbol is followed by the appropriate acronym (see below).

Acronyms for Raptor and Corvid Species

AC  American crow

AK  American kestrel

BE* BALD EAGLE

BH  Black hawk

BR Barn owl

BO* BURROWING OWL
CH* COOPER’S HAWK

CR  Commeon raven

FH* FERRUGINOUS HAWK
GE* GOLDEN EAGLE

GO  Great-horned owl

HH  Harris’ hawk

LO  Long-eared owl

MR Merlin

NH* NORTHERN HARRIER
OS  Osprey

PF* PEREGRINE FALCON
PR Prairie falcon

RS Red-shouldered hawk

RT  Red-tailed hawk

SE Short-eared owl

SO Screech owl

SS Sharp-shinned hawk

SH* SWAINSON’S HAWK
TV  Turkey vulture

UA  Unidentifiable accipiter
UB  Unidentifiable buteo

UF Unidentifiable falcon

UR  Unidentifiable raptor
WK White-tailed kite

WH  White-tailed hawk

ZH  Zone-tailed hawk

* MSCP target species.
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LONG -TERM RAPTOR MONITORING PROTOCOL
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BACKGROUND

The Multiple Species Conservation Program (MSCP) is a comprehensive, long-term habitat
conservation plan that addresses the needs of multiple species and the preservation of natural
vegetation in San Diego County (County of San Diego 1997). The size and configuration of the
preserve network is continually evolving but it may ultimately encompass approximately
172,000 acres. In order to determine if the MSCP or any management area, for that matter, is
functioning correctly, a meaningful monitoring plan must be in place. A vast area, such as the
MSCP, cannot be comprehensively monitored for any but a few species with very limited and
specific habitat requirements. Raptor species will, therefore, be monitored using a reproducible
sampling approach. Details of this approach are described below after reminding the reader of
the ultimate monitoring objectives.

OBJECTIVES

The overall goal of the MSCP monitoring is to detect changes in habitat quality and population
trends in those habitats and species covered by the MSCP (Ogden 1996). Specific objectives, as
they relate to raptors, are as follows:

1. Document the protection of target species as specified in subarea plans and implementing
agreements.

Document changes in preserved populations of covered species.

Describe new biological data collected.

Evaluate impacts of land uses and construction activities in and adjacent to the preserve.
Evaluate management activities and identify enforcement difficulties.

S ESRERE

The purpose of this document is to provide guidance for consistency in the approach to
surveying for raptors during the breeding season and during the wintering period. The below
protocol is generic in nature but site-specific details, as to route, viewshed locations, and other
important site features, are provided for each Raptor Monitoring Area (RMA) in Appendix C-1.

APPROACH

The following provides methodological details for the professional, with adequate raptor
expertise, to conduct the breeding season and wintering period raptor monitoring in a consistent
manner. The ability to detect trends (e.g., in raptor numbers, distribution, diversity, etc.) will be
extremely important in order that adaptive management decisions be made in a timely manner.
If trend analyses are to be interpretable, it is essential that the same locations within the preserve
be monitored in a consistent manner. This would best be accomplished if the same individual or
team monitored all locations, for all surveys.

ACRONYMS AND DEFINITIONS

Acronyms and definitions are attached (Appendix C-2). Use them consistently in order that
there be continuity and clarity in all observations and record keeping.
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SPECIES

Although all raptor species will be noted, there are eight MSCP, so-called “target,” raptor
species: Bald Eagle (BE), Burrowing Owl (BO), Cooper’s Hawk (CH), Ferruginous Hawk (FH),
Golden Eagle (GE), Northern Harrier (NH), American Peregrine Falcon (PF), and the
Swainson’s Hawk (SH). Although you will not, necessarily, be searching for the BO at the most
desirable time of day (early morning/early evening), any observations of BO or any other raptor
species should be documented. Raptors will be the focus of the surveys but any observed
sensitive species (regardless of taxa), interesting road kill, unusual biological observation,
breeding colony, bird roost site, or other unique resource should also be noted on the WRI “Field
Datasheet” (Appendix C-3).

TIMING AND FREQUENCY OF SURVEYS

Although it is common for ornithologists to identify a specific time of year as the “breeding
season,” it is not possible to specify a timeframe, for our local raptors, that does not overlap with
what is considered the wintering period. Because of the latitude of the MSCP, raptors are not
restricted to a brief portion of the spring within which to breed. Many of our local raptors start
breeding while other wintering and migrating raptors are still in the MSCP study area and
environs. Therefore, the time of year that we call the “breeding season” could span December
through August but varies considerably by species. Some GEs, for instance, can start nest
building as early as December and still have nestlings in that nest as late as June. BOs, on the
other hand, can start laying eggs in early April but fledge some young as late as August.

EQUIPMENT/SUPPLIES

Field vehicles should have 4WD capability if terrain requires. Binoculars, a camera, and a
spotting scope of sufficient power for raptor observations are required. A magnification of 10X
for binoculars and a range of approximately 20-60X for scopes are recommended. A cell phone
may be very helpful in some locations, as could a set of “walkie-talkies” if more than one
investigator will be in the field at the same time. Bring these survey guidelines, a copy of any
authorization letters from resource agencies, any windshield placards (that indicates that you are
under contract to conduct these surveys), local and project-generated site maps, and an adequate
supply of “Transect Data Sheets” (Appendix C-3). To this, add your standard field equipment
and supplies (field guides, hat, water, snacks, etc.). Although observers should be thoroughly
familiar with all the local raptors, field guides that should be helpful include the Peterson guide,
Hawks (Clark and Wheeler 1987) and the accompanying photographic guide (Wheeler and Clark
1999).

WEATHER

Menitoring should be conducted only during certain desirable weather conditions to maximize
chances of documenting raptors. Inclement weather (rain, fog, winds greater than 20 mph, etc.)
should be avoided. Occasional drizzle and winds up to 20 mph will not normally affect most
raptor behavior. Observation in cold or wet weather should be done very carefully or completely
discouraged. If an incubating bird is accidentally flushed during surveys, total nest failure could
result for that season.
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TIME OF DAY

The time of day, during which observations are made, is more important during the breeding
season surveys than for the winter surveys (for most raptor species). Monitoring should take
place from dawn through 1200, although professional experience may allow for some flexibility.
Although BOs are not, necessarily, most active during this timeframe, you may note them and
they should be documented as indicated below, as you would any raptor species. Since this is a
crepuscular species, however, schedule sites that may support BOs for the early morning and/or
early evening, whenever possible, to maximize chances of seeing this crepuscular species.

TWO TYPES OF OBSERVATIONS

Observations will be made two ways: (1) in vehicles, along established routes, and (2) at
designated viewshed (i.e., observation) points. In addition, all reliable reports provided by
interested individuals and cooperators will be verified and included in the data set but noted as
“personal communications” with the appropriate documentation.

Vehicular Transects

Many of the breeding season raptor observations, and all those for the winter period, will be
conducted from a vehicle. Therefore, vehicle speed will be an important variable, Speed will
vary between road transects, depending on the road conditions, including traffic, and weather.
That speed, however, should be consistent (year-to-year) for a particular transect in order that
meaningful data comparisons can be made over time. Speed on a busy highway will have to be
adequate to safely keep up with traffic. Some highway transects, that were deemed too
dangerous, were removed from consideration. On a backcountry road, however, 10 mph may be
the right speed. Safety should be the highest priority, and for that reason, an assistant to the
driver is recommended to make observations and take notes, especially on busy roads.

Point/View shed Observations

Observation points have been established along some vehicle routes and at other desirable view
shed locations for breeding season monitoring (see Appendix C-1). These will be especially
important for riparian areas and inaccessible mountainous, and other, areas, where limited
vehicle access prevents a reasonable survey of a RMA. At observation points along vehicle
routes, a minimum of 10 minutes of actual observation is required. This means allowing
whatever time is necessary to stop the vehicle in a safe, repeatable location, get out of the
vehicle, and set up equipment (spotting scope, etc.) before starting the formal ten-minute
observation (i.e., watching and listening). In situations where the observer is driving through the
relevant habitat, a S-minute observation period may be adequate. At some viewshed locations
(like the top of a mountain), the observation time will be longer (perhaps 30 minutes). The most
important issue here is that, once a viewing time period has been established for a particular
RMA, it is maintained for consistency each year.

WHAT TO NOTE
All relevant data must be documented (see Transect Data Sheet, Appendix C-3). Sightings for

all raptors will be documented. Note specific location of the raptor species the first time it is
observed on each day of observation. Note age, sex, and any unusual plumage (if relevant) and

Appendix C c-4 Wildlife Research Institute, Inc,
Raptor Monitoring Protocol March 31, 2005



describe location(s) of any band(s) (metal right or metal left and sequence and numbers of any
color bands), transmitter, or patagial wing markers. Avoid duplicate counts by noting unique
characteristics of an individual and, when a bird is moving, its direction and relative speed.
Record courtship and nesting behavior. If a nest is observed during the “winter” surveys, note its
location on the topo map, what species of tree its in, height, size of nest, composition, and
whether you consider it active. Indicate the basis for assumed activity (for instance, presence of
an adult or pair near the nest, young, recent whitewash or greenery in /around nest),

CONTROL NUMBERING

Each control number for a study site and day of observation will be alphanumeric. For each
species observed, the control number will start with the acronym for that species (see Appendix
C-2) and be followed by “01.” The following control numbers, for that species, will end with 02,
03, etc., in the sequence in which the observations take place. This number is entered on the field
data sheet (with all of its associated observations) and on the topo survey map, on which is
always placed the survey date and the name(s) of the biologist(s). For instance, if the first
observation of the day, at Mission Trails Regional Park, is a RT (Red-tailed Hawk), the control
number will be “RT01.” The second RT will receive the control number “RT02.” If the next
observation were a Cooper’s Hawk, it would be “CHOL.” It will simplify records if each
Transect Data Sheet and topo map is only used for one day’s observation at each site. However,
there may be situations (such as when it takes more than one day to adequately survey a site or
when it may lead to duplication or confusion later) when it makes sense to enter more than one
day’s information on the same data sheet/map. It may also be beneficial to have all the breeding
data on one map which keeps the picture in front of the observer at all times. This allows the
observer to see gaps for certain species and explore areas not previously covered. The most
important objective is to make sure the record is clear as to the date of each observation/set of
observations and the name of the investigator so that clarification can be sought, if necessary.

Raptor, and other, nests are often less visible later in the breeding season, when deciduous trees
have regained their foliage. However, note any stick nests in the area as “SN” followed by the
appropriate observation number. Indicate on the data sheet if you know or suspect what species
it belongs to and why. When summarizing yearly data, it will be important to determine which
nests are alternate nests of the same pair and which represent additional pairs/territories. Do not
get close enough to potentially disturb any nests, without approval from the Project Manager
(PM) and Management Unit administrator.

Keep careful track of miles driven and times spent during vehicle transects and point location
observations. Deduct any miles/time not spent on monitoring. These details are very important
in order to allow data to be normalized over both time and distance to properly analyze for
trends. There may be situations when you will not be able to track mileage or the miles you
track are complicated by circling back through a study area to recheck a nest to confirm nesting,
etc. Just keep good records that can be interpreted by someone else.

ENFORCEMENT/MANAGEMENT ISSUES
Note any enforcement or management problems or opportunities. Suggest corrective action or

adaptive management, as appropriate, to the PM. Report any significant enforcement problems
to the PM as soon as possible, but no later than within 24 hours of the observation,
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RECORDS MANAGEMENT

Management of records is extremely important. Two-hole punched field forms and computer-
generated project topo maps must be kept in Study Site folders (in a hard plastic or other secure
file box provided) unless being copied. Field forms and topo maps must be attached to the inside
of the Study Site folders using the two-hole clips at the end of each field day. Unless other
provisions are made, field record copying should be done no less frequently than once a week,
during the active field season, with copies placed in the appropriate administration project file
for security.

THE SURVEYS
Breeding Season

In some management units, where a fulltime knowledgeable biologist is on staff, daily
observations may be made, thereby providing greater potential for trend detection. However, the
objective of these guidelines is to conduct up to 6 surveys at each of 12 RMAs (Figure C-1) for
the breeding season raptor monitoring, where the assemblage of species dictates the actual
number of replicates. Many stick nests will be located during the winter when the deciduous
trees have lost their leaves. The next best opportunity to survey will often be early in the
breeding season (December through April) when the adult raptors are establishing their
territories and courting. Note that each species has a chronology for these behaviors. Some (like
the GE, RT, and RS) will start breeding-related behaviors in December or January, while others
(like the CH) may not display until April. At this time, they are obvious and concentrating their
activities around the likely, and alternative, nest sites. In order to adequately characterize the
raptor species present throughout the breeding season, the initial surveys at each site should be
separated by 10-14 days, if possible. Subsequent surveys should be scheduled based on the
raptor species present and where they are in their reproductive cycle. There will be a period,
during which one of the adults will be incubating eggs or sheltering young, while the other adult
is off hunting. During this time, it will be difficult to document many raptors and fieldwork may
not be the best use of your time for that RMA. The next logical time to concentrate on
conducting breeding season surveys will be when the young have fledged but are still dependent
on the adults for food. At this time, there is a lot of activity and an increased chance of spotting
a family unit because of the increased number of individuals per territory and, in some cases, the
young will call attention to themselves by begging and/or calling to the parents.

The following times are recommended for the (breeding season) Raptor Monitoring Program:
Late-December

Mid-January

Mid-February

March

Mid-April

Mid-May

There are 12 RMAs that will be surveyed (Table C-1).
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TABLE C-1. MSCP Raptor Monitoring Areas (Breeding Season)

Area Name Study Sites* (original number(s)

A San Pasqual San Pasqual (36), Lk. Hodges (7}, Boden Cyn. (2), Rockwood (32)

B Ramona Grasslands Ramona Grasslands (30)

C Penasquitos Canyon Penasquitos Canyon (33)

D Iron Mountain Complex Iron Mountain** (11), San Vicente ((16), Route 67 (27)

E San Diego River San Diego River (26)

F Sloan Canyon Sloan Canyon (31), McGinty Mtn. North (5), Sycuan Min. North (17)

G Sweetwater River Sweetwater Reservoir (45), Rcho. S.D. East (42), Rcho. 8.D. West
(43), San Miguel Mm. North (23)

H Proctar Valley Proctor Valley {(25), San Miguel Mtn. South (23), Upper Otay Lk.(14)

[ Rancho Jamul Jamul Ranch (3), Hollenbeck Canyon (34)

J Border Fields Border Fields (44), Tijuana River (part)

K Brown Field Complex  Brown Field (22), Otay River, Spring Cyn. (part), Dennery Cyn. (part)

L Otay Mountain Otay Mountain (12), Marron Valley (13), Lower Otay Lake (14)

* In some cases, only a portion of a study site is included because of access, visibility, or some other reason (see
detailed maps, Appendix C-1, for details).
** Including Monte Vista Ranch.

Each study site is followed by a number, which corresponds to the original study site number
that was assigned to it (WRI 2002, 2004).

Winter Surveys

In keeping with the timing of many *“winter” surveys (e.g., County Bird Atlas), the MSCP winter
raptor surveys will occur primarily from mid-December through February, with possible
changes in response to changes in weather conditions (i.e., global warming, cycles, etc.). This
“winter” time period is somewhat arbitrary and we are not suggesting that raptors observed
during this period are, necessarily, only birds that have migrated in and are wintering within the
MSCP and environs. Similarly, the winter visit by some species may extend before and/or after
this timeframe. The FH, for instance, can arrive on its MSCP wintering grounds by mid-
September and not leave until mid-March. Many of the birds that you observe will be the same
ones that you document during the “breeding season” surveys. The objective is to conduct three
(3) vehicle-based surveys, along the coastal route depicted by Figure C-2, In order to adequately
characterize the raptor species present throughout the winter season, the three surveys should be
conducted according to the following schedule:

e Late December
¢ Mid-to-late January
e Mid-to-late February

Raptor, and other, nests are often more visible in the winter, when deciduous trees have lost their
foliage. Knowledge about nest and breeding pair locations will help the monitor separate
wintering birds from resident pairs. When summarizing yearly data, it will also be important to
determine which nests are alternate nests of the same pair and which represent additional
pairs/territories. Note any raptor nests in the area and/or if any nesting behavior is observed. Do
not approach any nests, without approval from the PM and Management Unit administrator.
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APPENDIX C-2
ACRONYMS AND DEFINITIONS

Raptor and Corvid Species
AC  American crow

AK  American kestrel

BE* BALD EAGLE

BH  Black hawk

BR Barn owl

BO* BURROWING OWL
CH* COOPER’S HAWK

CR  Common raven

FH* FERRUGINOUS HAWK
GE* GOLDEN EAGLE

GO Great-horned owl

HH  Harris® hawk

LO  Long-eared owl

MR Merlin
NH* NORTHERN HARRIER
OS  Osprey

PF* PEREGRINE FALCON
PR Prairie falcon

RS Red-shouldered hawk
RT  Red-tailed hawk

SE Short-eared owl

SO Screech owl

SS Sharp-shinned hawk
SH* SWAINSON’S HAWK
TV Turkey vulture

UA  Unidentifiable accipiter
UB  Unidentifiable buteo

UF  Unidentifiable falcon
UR  Unidentifiable raptor
WK White-tailed kite

WH  White-tailed hawk

ZH Zone-tailed hawk

* MSCP target species.

Other Abbreviations

AB  Active burrow

Ad  Adult

CDFG California Department of Fish
and Game

CN  Cavity nest

F Female

HY  Hatching year (when a bird is in
its first year; i.e., the same
calendar year as hatched).

Imm Immature (a non-specific term
that means “not adult™),

M Male

Mel  Melanistic (black/dark)

Ruf  Rufous/reddish

Sa Sub adult (plumage that precedes
adult plumage and appears much
like it but with some characters
that are not in adult plumage;
used only for species, like the
Golden Eagle, that can be
distinguished at this age).

SN Stick nest.

U Unknown (e.g., unknown

species, age, or sex).

USFWS U.S. Fish and Wildlife Service
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Attachment C3

LEAST BELL'S VIREO
Vireo bellii pusillus

Author: Michael A. Patten, Department of Biology, University of California, Riverside,
Califomia 92521

Management Status: Federal: Endangered
California: Endangered (CDFG, 1998)

General Distribution:

The Least Bell's Vireo is a subspecies of the Bell's Vireo. The Bell's Vireo breeds in the
southwestern United States and northwestern Mexico, northward through the Great Plains of the
central United States to the southwestern fringe of the Great Lakes (Brown, 1993). This species
winters in southern Baja California, on the Pacific slope of mainland Mexico from Sonora south
through northern Nicaragua (Brown, 1993), and on the Atlantic slope from Veracruz south to
Honduras {AOU, 1998).

Distribution in the West Mojave Planning Area:

The Least Bell's Vireo breeds in southwestern California and adjacent northwestern Baja
California (Wilbur, 1980, Garrett and Dunn, 1981); it largely occurs in cismontane southern
California, but it does extend into transmontane areas along the western flank of the Anza-
Borrego Desert (San Diego County; Unitt, 1984), in the vicinity of Palm Springs (Riverside
County; C. McGaugh pers. comm.), at Leona Valley (Los Angeles County; summering, breeding
not proven; K.L. Garrett in litt.), and in San Bernardino County at Morongo Valley and along the
Mojave River (Patten, 1995; S. J. Myers in litt.). There are breeding records for this subspecies
just north of the WMPA in the southern Owens Valley of Inyo County and it regularly breeds just
northwest of the WMPA at the South Fork of the Kern River Preserve (Kern County; M.T.
Heindel pers. comm.). Elsewhere within the WMPA, the Bell's Vireo is an occasional migrant.

The eastern limit of the range of the Least Bell's Vireo in California is contentious, in that
the ranges of the Least Bell's Vireo and the Arizona Bell's Vireo (V. b. arizonae) in California are
based more on supposition than on direct evidence. It is generally believed that the Arizona Bell's
Vireo is confined to the Lower Colorado River Valley, whereas the Least Bell's Vireo occurs in
cismontane southern California and on the western edge of the deserts, extending north up the
Mojave River into the Owens Valley, and eastward into Death Valley National Park, along the
Amargosa River (Inyo County) and at Fort Piute in the East Mojave Desert (Goldwasser, 1978;
Goldwasser et al., 1980; Garrett and Dunn, 1981; Regional Environmental Consultants, 1986;
Franzreb, 1987a, 1987b, 1989; Brown, 1993; Small, 1994). Considering the biogeography of
similarly-distributed cismontane and transmontane species pairs (Grinnell and Miller, 1944;
Garrett and Dunn, 1981), such as Califomia (Callipepla californica) and Gambel's quail (C.
gambelii), Nuttall's (Picoides nuttallii) and Ladder-backed woodpeckers (P. scalaris), and
California (Toxostoma redivivum) and Crissal thrashers (7. crissale), it is probable that Arizona
Bell's Vireo is in fact the subspecies occurring in the East Mojave Desert (including Fort Piute and
the Amargosa River) northward through Death Valley, and this subspecies may occasionally
occur in the extreme eastern portion of the WMPA. Data to support this contention is provided




by the observations that spring birds in Death Valley and at Fort Piute are more brightty-colored
(i.e., they have a greener back and yellower flanks), and thus more like V. b. arizonae, than are
birds along the Mojave River or at Morongo Valley, which are grayer and thus more like V. b.
pusillus (M.A. Patten pers. obs.). Also, there is a late February specimen of the Arizona Bell's
Vireo taken in the Anza-Borrego Desert (Unitt, 1985; Phillips, 1991), showing that this
subspecies can occur well west of its described range.

Natural History:
The Bell's Vireo is a conspicuous member of riparian habitats where it occurs because of

its lively, complex song. However, given its penchant for dense vegetation, it is far more often
heard than seen. Its song belies its rather subtle, drab plumage: this small passerine is basically
olive-gray (with emphasis on the latter in V. b. pusillus) above with a single faint wingbar, a thick
bill, thin but distinct "spectacles," and a long tail that is flipped expressively from side-to-side. In
overall plumage and behavior, this species most closely resembles a Gray Vireo (V. vicinor), a
species with a very different song that occurs in pinyon-juniper and redshank-chaparral
associations.

The Least Bell's Vireo and the Arizona Bell's Vireo differ slightly in size and subtlety of
color, with the latter being slightly smaller and more brightly colored (Ridgway, 1904; Phillips,
1991). Specimens of Bell's Vireo from eastern California (e.g., Death Valley) were identified as
Least Bell's Vireo (Ridgway, 1904; Grinnell, 1923). However, these specimens were taken in
spring (Fisher, 1893; Grinnell, 1923), when the plumage of a Bell's Vireo can be quite worn
(Unitt, 1985), thus confounding subspecific identification. An examination of specimens at the
Natural History Museum of Los Angeles County, the Museum of Vertebrate Zoology, University
of California, Berkeley, and elsewhere indicates that evidence for defining the eastern extent of
the range of Least Bell's Vireo is weak (M.A. Patten unpubl. data; AR. Phillips in litt.; N.K.
Johnson in litt.). Seven external charactiers have proven useful in distinguishing these subspecies
(Ridgway, 1904; Phillips, 1991): exposed culmen length, wing chord, tail length, rump color,
flank color, mantle color, and undertail covert color. These subspecies may also have slight
differences in song (L.R. Hays pers. comm.), and they apparently differ in habitat choice (see
below).

The Least Bell's Vireo arrives on its breeding grounds in mid-March (Brown, 1993), with
males arriving slightly before females (Nolan, 1960; Barlow, 1962). This vireo shows a high
degree of nest site tenacity (Greaves, 1987). Most individuals depart by September (Brown,
1993), although some individuals remain on their breeding grounds into late November
(Rosenberg et al., 1991). This subspecies winters primarily in Baja California, with occasional
individuals remaining through the winter in cismontane southern California (there is also a record
for the Sonoran Desert at this season, although the subspecies in not known). Nesting takes place
from early April through the end of July, with two broods usually being attempted. Nests are
suspended from forks in dense bushes or small trees; over 60 species of plants have been used by
Bell's Vireos for nest sites (Brown, 1993), but the Least Bell's Vireo predominantly uses willows
(Salix spp.). The Bell's Vireo feeds almost exclusively on arthropods, with insects and spiders
comprising over 99% of their diet (Brown, 1993).



Habitat Requirements:

The Bell's Vireo occurs in riparian habitats. The Least Bell's Vireo typically breeds in
willow riparian forest supporting a dense, shrubby understory of mulefat (Baccharis salicifolius)
and other mesic species (Goldwasser, 1981; Gray and Greaves, 1984; Franzreb, 1989). Oak
woodland with a willow riparian understory is also used in some areas (Gray and Greaves, 1984),
and individuals sometimes enter adjacent chaparral, coastal sage scrub, or desert scrub habitats to
forage (Brown 1993; L.R. Hays pers. comm.). The Least Bell's Vireo and the Arizona Bell's
Vireo probably have different habitat requirements. Least Bell's Vireos in cismontane California
occur in riparian forest dominated by willows (Goldwasser, 1981; Gray and Greaves, 1984),
whereas Arizona Bell's Vireos tend to occur in riparian woodland dominated by mesquite
(Prosopis sp., Rosenberg et al., 1991; Brown, 1993; L.R. Hays pers. comm.; M.A. Patten pers.
obs.). Similar habitats are used during the winter months. Although the Arizona Bell's Vireo will
use non-native salt cedar (Tamarix spp.) in parts of its range (Brown, 1993), the Least Bell's
Vireo avoids riparian areas dominated by these plants.

Population Status:
The most recent published population censuses for the Least Bell's Vireo indicated that

this subspecies was critically endangered, with a total population estimated to be only a few
hundred pairs (Goldwasser, 1978; Goldwasser et al., 1980; Wilbur 1980). Primarily as a result of
extensive efforts to restore riparian habitat and to remove Brown-headed Cowbirds (Molothrus
ater) from breeding areas, populations of the Least Bell's Vireo have increased dramatically at
several locations in cismontane southern California (L.R. Hays pers. comm.; Brown, 1993),
particularly at the two core population sites of the Santa Margarita River, San Diego County
(£400 pairs) and the Prado Basin, Riverside County (150 pairs). The total population breeding
within the WMPA is much smaller, with only a 1-3 pairs at Morongo Valley and 1-2 pairs along
the Mojave River (M.A. Patten pers. obs.; S.J. Myers in litt.).

Threats Analysis:
Loss of habitat, combined with increased brood parasite pressure from Brown-headed

Cowbirds (Goldwasser, 1978; Beezley and Rieger, 1987}, has led to the two breeding subspecies
in California, Least Bell's Vireo and Arizona Bell's Vireo, being listed as Endangered by the State
of California and, for V. b. pusilius, by the federal government (Franzreb, 1989; Franzreb et al.,
1992; Salata, 1992; U.S. Fish and Wildlife Service, 1992). Losses of habitat similarly have
affected the Bell's Vireo throughout its range (Brown, 1993). Habitat loss within the WMPA
probably most often results from flood control efforts (e.g., stream channelization or vegetation
clearing along the Mojave River). Conversion of occupied habitat to parks or golf courses is
generally less of a problem, if only because it occurs more rarely.

Although Brown-headed Cowbirds are perhaps less prevalent in transmontane sites
occupied by this vireo, cowbirds nevertheless can have a huge negative impact on the breeding
success of the Least Bell's Vireo (Goldwasser, 1978; Beezley and Rieger, 1987; Clark, 1988), and
they have increased dramatically in California in the past century (Laymon, 1987; Rothstein,
1994). Populations of the Least Bell's Vireo have responded dramatically to efforts to remove
cowbirds from breeding areas (see above), underscoring the severe impact of brood parasitism.
The recent, albeit slow, northwesterly range expansion of the Bronzed Cowbird (M. aeneus),
could present this vireo with yet another brood parasite (M.A. Patten unpubl. data).



Biological Standards:
Much effort has been expended to maintain minimum viable populations of the Least Bell's

Vireo at certain core population sites in cismontane southern California (e.g., the Santa Margarita
River, the Prado Basin, and the Santa Ynez drainage in Santa Barbara County). Recovery efforts
have generally been extremely successful; prospects for the long-term survival of the Least Bell's
Vireo are much better now than they were 15-20 years ago when recovery was initiated (L.R.
Hays pers. comm.). However, even historically this vireo has occurred only in low numbers
within the WMPA, and in few locations, so management of vireo habitat within its boundary likely
will not have a substantial effect on the subspecies as a whole. Nevertheless, conservation and
sustainable management of the small breeding populations at Morongo Valley and along the
Mojave River could be accomplished through (1) limiting the destruction of riparian habitat in
these areas, including less invasive flood control management activities, (2) eradication of non-
native salt cedar, giant reed (Arundo donax), and Russian olive (Elaeagnus angustifolius) from
sites occupied by the vireo, with willows and mulefat planted in their place, (3) extensive trapping
and removal of Brown-headed Cowbirds from breeding areas, and (4) restoration of riparian
habitats, because cowbird parasitism is reduced woodland habitats with lower edge to area ratios
(Laymon 1987). An additional measures could be the limiting access of both cattle and humans
(hikers and off-highway vehicle users) to prime nesting areas.
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