
Criterion 2: Impact of Alternatives to Present and Future Spotted Owl Sites 
In this section, the impacts of each alternative to individual spotted owl site centers are 
assessed. The potential for incidental take of spotted owls that may occupy known site 
centers and spotted owls that are unknown but may presently occupy sites that influence 
unsurveyed DNR-managed lands is evaluated. The potential impact to spotted owl site 
centers that may become established in the future as habitat conditions improve on federal 
reserves and in NRF management areas proposed under Alternatives B and C is also 
analyzed. 

The concept of take is applied as a part of assessing the potential impacts to spotted owls 
under this criterion. Take is defined in the Endangered Species Act as actions which 
"harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to 
engage in any such conduct" involving threatened or endangered species (16 U.S.C. 5 
1532(18)). Incidental take is defined as "any taking otherwise prohibited, if such taking is 
incidental to and not the purpose of, the carrying out of an otherwise lawful activity" (50 
C.F.R. 5 17.3 (1994)). Management activities undertaken through implementation of any 
of the alternatives analyzed in this DEIS have the potential to cause incidental taking 
through harassment or harm of spotted owls. DNR would not engage in activities that 
involve pursuit, hunting, shooting, trapping, wounding, killing, capturingi9 or collecting 
spotted owls, or any activities that are legally understood as direct take under any of the 
alternatives. 

Harassment is M e r  defined in the Code of Federal Regulations as "an intentional or 
negligent act or omission which creates the likelihood of injury to wildlife by annoying it 
to such an extent as to significantly disrupt normal behavioral patterns which include, but 
are not limited to, breeding, feeding, or sheltering" (50 C.F.R. 5 17.3 (1994)). Harm is 
defined as "an act which actually kills or injures wildlife. Such an act may include 
significant habitat modification or degradation where it actually kills or injures wildlife 
by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering" (50 C.F.R 5 17.3 (1994)). 

The U.S. Fish and Wildlife Service considers timber harvest and anv related activities that 
disturb the breeding and nesting function of spotted owls during the breeding season to 
result in incidental harassment. U S .  Fish and Wildlife Service guidelines s~ecifv that - 
timber harvest or any related activities within a 70-acre core surrounding a nest site or site 
center of a spotted owl pair during the reproductive period could constitute harassment 
(60 Fed. Reg. 9491 (1995)). 

The US. Fish and Wildlife Service bases its interpretation of the concept of harm for 
spotted owls on research that supports the conclusions that (1) reduced amounts of 
nesting, roosting, and foraging habitat in the landscape result in lower spotted owl 
abundance and productivity rates (Hayes et al. 1989; USDI 1990; Bart and Forsman 

l 9  Temporary capturing may occur as part of any radio-telemetry or banding studies needed ro 
carry out the research commitments of Alternatives B and G .  Such activities would be covered under a 
recovery permit issued by the U.S. Fish and Wildlife Service along with the incidental take permit. 
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1992); and, (2) significant reduction of nesting, roosting and foraging habitat within a 
median home range distance of a spotted owl pair or territorial single could significantly 
increase the risk of death or injury to individual owl pairs or resident singles (60 Fed. 
Reg. 9491 (1995)). Harm then, arises from imparment of essential behavior patterns - 
breeding, feeding, and sheltering - due to lack of sufficient habitat in an owl's home range 
that provides nesting, roosting, and foraging functions. US. Fish and Wildlife Service 
guidelines for avoiding harm to spotted owls recommend the retention of a minimum of 
40 percent of the area of a median home range-sized circle around the site centers of 
territorial pairs and resident single owls in suitable nesting, roosting, and foraging habitat 
(USDI 1990). The median home range radius for the Western Washington Cascades 
Province is 1.8 miles, and 2.7 miles for the Western Washington Lowlands Province and 
the Olympic Peninsula Province (Frederick 1994). A second US. Fish and Wildlife 
Service guideline for avoidance of harm is to retain 500 acres of suitable habitat within a 
0.7-mile core of territorial spotted owl site centers (USDI 1990). 

GENERAL METHODS FOR ASSESSING INCIDENTAL TAKE 
General methods for assessing impacts to spotted owl site centers are as follows. The 
potential for incidental take to occur is assessed for Alternatives B and C because both of 
these alternatives involve applications for incidental take permits. Forest management 
under Alternative A would continue a take-avoidance policy of surveying proposed 
timber sales for spotted owl occupancy and assessing habitat conditions within 1.812.7 
miles of any discovered occupied sites. Management activities under Alternative A may 
have impacts to spotted owls and spotted owl site centers (e.g., no replacement of habitat 
over the long term), but would not likely result in incidental take as long as current policy 
is followed. Analysis of impacts of Alternative A therefore assumes that there would be 
no incidental take as defined under the Endangered Species Act. 

Impacts to spotted owl activity centers under Alternatives B and C are assessed as 
follows. First, GIS was used to draw a 1.8 or 2.7 mile radius circle around known 
territorial spotted owl activity centers. The amount of habitat within each circle was then 
estimated using the multiple data source method described above (see p. 4.2.1 - x-x) 
above) for all land ownerships within each circle. The amount of habitat on DNR- 
managed lands in each circle was also estimated using forest stands older than 70 years 
old and the resulting acreage substituted for the acreage derived from the multiple data 
source method only on DNR-managed lands. Thus two figures for total amount of habitat 
and amount of habitat on DNR-managed lands were derived for each owl circle. To 
estimate impacts to each activity center, it was asssumed that under Alternatives B and C, 
all habitat that currently exists on DNR-managed lands within known spotted owl circles 
outside of NRF management area will be harvested over the term of the HCP. The 
rescinded USFWS guidelines (USDI 1990) were generally followed for a biological 
estimation of when harm or harassment occurs to spotted owls. For the purposes of this 
analysis, spotted owls were deemed at risk of incidental t&e when (1) harvest of habitat 
on DNR-managed lands mithin a spotted owl circle reduces the habitat level from above 
40 percent to below 40 percent; and, (2) harvest of habitat on DNR-managed lands occurs 
within owl circles that are already below a 40 percent habitat level. It was also assume 
that incidental take may occur in the future when harvest of habitat on DNR-managed 
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lands by itself would not reduce habitat levels below 40 percent but less than 40 percent 
of the total amount of habitat within a circle is in a management status that can be 
expected to provide spotted owl habitat for the long term (federal reserves). In such 
cases, other landowners may have harvested habitat within the circle down to a 40 percent 
level before DNR harvests habitat on its trust lands. Under implementation of 
Alternative B, DNR would be allowed to further reduce habitat levels below 40 percent as 
part of its incidental take permit. 

Because of limitations in the spatial resolution and accuracy of our habitat data, DNR 
cannot assess with confidence when harvest of habitat on DNR-managed lands reduces 
the habitat level in the 0.7-mile core area to below 500 acres. Assessment of disturbance 
of a 70-acre core is also not quantitatively undertaken for these reasons. Howeker, the 
overall potential for harassment based on the management guidelines contained within 
each alternative can be assessed. It is acknowledged that this analysis of take-assessment 
is general. A rigorous take-assessment would require a site-by-site analysis using field- 
verified data of both amount and arrangement of habitat, proximity of habitat proposed 
for harvest to the site center, and occupancy data that was up to date. The data available 
to the DEIS analysts do not permit this detailed an assessment. 

The above described methods are directly applied to spotted owl site centers that would 
not be influenced by NRF management areas proposed in Alternatives B and C. Methods 
for assessing potential take of current and future spotted owls that are on or within a 
median home range radius of NRF management areas proposed in Alternatives B and C 
involve additional assumptions and methods due to the management strategies included 
in eacb of these alternatives. These additional methods and assumptions are described in 
the sub-sections for each alternative. 

Alternative A 
Management of DNR-managed lands that are used by spotted owls would continue on a 
site-by-site basis in Alternative A. There are 145 territorial spotted owl activity centers 
on or within 2.012.7 miles of DNR-managed lands in the five west-side planning units. 
The habitat conditions within these circles and ownership at activity centers are 
summarized in Tables 4.2.15 - 4.2.17. 
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Table 4.2.15: Summary of habitat conditions within a median 
home range radius of spotted owl activity centers 
that influence DNR-managed lands: total amount 
of habitat within spotted owl circles 

Percent total habitat in 2.0fi.7- 
mile radius spotted owl circles 

0 0 - 1 0 0  

10.1 - 2 0 0  

pairs 27 
singles 2 

(20%) 

Number of territorial activity 
centers using forests older than 
70 years as habitat estimation 
method for DNR-managed lands 

(percent of total sites that 
influence DNR-managed lands) 

pairs 5 
s~ngfes 7 

(8%) 

pars 8 
singles 3 

(7%) 

20 1 - 3 0 0  

30 1 - 4 0 0  

pairs 2 1 
singles 5 

(1 8Vo) 

pairs 11 
singles 0 

(7%) 

pars 14 
singles 4 

(12%) 

pars 27 
smgles 5 

(22%) 

pairs 5 
singles 1 

(4%) 

11 80.1 - 90.0 none 

1190.1 - 100 none 

pairs 1 18 
singles 27 

Number of territorial activity 
centers using the multiple data 
source method for estimating 
habitat 

(percent of total sites that 
influence DNR-managed lands) 

pairs 5 
singles 4 (6%) 

pairs 11 
singles 3 (10%) 

pairs 13 
singles 5 (12%) 

pairs 22 
singles 4 (26%) 

pairs 23 
singles 3 (18%) 

pairs 26 
singles 6 (22%) 

pairs I 1  
singles 0 (7%) 

pairs 7 
singles 2 (6%) 

none 

none 

pairs 118 
singles 27 
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Table 4.2.16: Summary of habitat conditions within a median 
home range radius of spotted owl activity 
centers that influence DNR-managed lands: 
amount of habitat on DNR-managed lands 
within spotted owl circles 

Percent habitat on DNR- 
managed lands within 2.0/2.7- 
mile radius spotted owl circles 

otals 

Number of territorial activity 
centers using forests older than 
70 years as habitat estimation 
method for DNR-managed lands 

(percent of total sites influencing 
DNR-managed lands) 

pairs 87 
singles 19 (73%) 

pairs 18 
singles 4 

(15%) 

parrs 9 
smgles 3 

(8%) 

parrs 2 
smgles 0 

(1%) 

pairs 1 
singles 0 

(0.6%) 

singles 1 
(1.4%) 

pairs 0 
singles 0 

(0%) 

none 

none 

none 

pairs 118 
singles 27 

all 145 

Number of territorial activity 
centers using the multiple data 
source method for estimating 
habitat 

(percent of total sites influencing 
DNR-managed lands) 

pairs 94 
singles 16 (76%) 

pairs 10 
singles 2 (8%) 

pairs 4 
singles 6 (79.0) 

pairs 2 
singles 2 (3%) 

pairs 5 
singles 0 (3.4%) 

pairs 3 
singles 0 (2%) 

pairs 0 
singles 1 (0.6%) 

none 

none 

none 

pairs 118 
singles 27 
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Table 4.2.17: Landownerlmanager status at territorial activity 
centers that are on or within 2.012.7 miles of 
DNR-mananed lands in the five west-side 

I Number of territorial activity eenters Ioeated on 
Landowner or manager lands of each owner or manager 

DNR pairs 25 
singles 9 

US.  Forest Service pairs 75 
singles I I 

National Park Service pairs 8 
singles 6 

Private pairs 9 

Under Alternative A, DNR would retain habitat that contributes to known spotted owl 
activity centers and to those that are discovered through s w e y s  in the future. To the 
extent that spotted owl habitat is lost to natural or human-caused disturbance, long-term 
contribution of habitat from DNR-managed lands would decline because no new habitat 
would be developed to replace habitat lost to disturbance. Management of DNR- 
managed lands would not provide for any habitat outside of known spotted owl circles. 
In addition, loss of habitat could occur when a spotted owl site center moves and thus the 
associated circle delineating the area to kept in a 40 percent habitat condition moves. 
Habitat that was in the original circle would become available for harvest and the total 
amount of suitable spotted owl habitat would decline. In general, the impact to the - 
spotted owl population from DNR management activities under implementation of 
Alternative A would be to support known site centers at the current level of habitat 
contribution over the short and medium term, and a likely decrease in the level of support 
of the ~onulation over the lone term. There will most likelv he no increased level of 

A a - 
support from DNR-managed lands to the spotted owl population over the long term and 
thus no increased contribution to the recovery of the spotted owl population. 

It is difficult to predict how long the current distribution of known site centers as shown 
in Tables 4.2.5 and 4.2.7 may persist into the future. Any loss of current site centers 
under Alternative A would likely be the result of one or a combination of four factors: (1) 
attrition of quality and quantity of habitat from natural disturbance, (2) loss and 
fragmentation of habitat from timber harvest that is done in accordance with USFWS take 
guidelines; (3) lack of new habitat development at sites that are already marginal; and, (4) 
random environmental or demographic events that lead to extirpation of individual 
activity centers and small clusters. The operation of the first three factors would make 
current activity centers more susceptible to loss from random events. 
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In order to make some predictions about the impacts to spotted owl site centers over the 
long term, some general assumptions must be made about the potential for habitat 
conditions to improve and the likelihood that sites would persist given habitat conditions 
and proximity to other site centers. Under Alternative A, DNR-managed lands would not 
be managed to develop any additional spotted owl habitat. Private forest landowners 
without approved HCPs (at the time of this meting) in which a contribution of nesting, 
roosting, and foraging habitat will be made to k n o w  activity centers are assumed not to 
contribute any more habitat from their lands than exists today. We also assume that 
habitat on U.S. Forest Service lands to he managed as matrix under the President's Forest 
Plan will he harvested within the next 10-20 years. 

Site centers with less than 20 percent total habitat in a median home range-sized circle are 
either not likely to be occupied or if they are occupied, are not likely to remain viable for 
a long period into the future. This assertion is based on the work of Bart and Forsman 
(1992) that showed that landscapes with less than 20 percent habitat had substantially 
lower owl densities and reproductive output than landscapes with more than 60 percent 
habitat. In addition, analysis of habitat conditions around known spotted owl site centers 
in Washington State shows that 90 percent of known sites have more than 20 percent 
habitat within an exclusive home range radius. 

Spotted owl sites that currently include between 20 and 40 percent habitat within a 
median home range-sized circle are probably existing in less than optimal habitat 
conditions and would have varying likelihoods of persistence depending on the quality of 
habitat in proximity to their site centers, proximity of the site to large clusters of 
productive site centers, and potential for habitat conditions to improve over time. Sites 
with between 20 and 30 percent habitat may have intermittent occupancy, but may not 
have reproductive outputs that contribute to a stable population (Bart 1995). Sites with 
less than optimal habitat conditions that are in close oroximitv to large clusters of site - 
centers and/or in areas where forest management plans provide for improving habitat 
conditions might be expected to have a moderate likelihood of long-term persistence. - 
Conversely, sites with between 20 and 40 percent habitat within a median home range 
radius might be expected to have a low likelihood of persistence if they occur in areas 
with little chance of improving habitat conditions andior they are isolated &om potential 
sources of recolonization. 

Finally, sites with 40 percent habitat or more and that are part of medium to large clusters 
of site centers and are supported by large blocks of suitable habitat (or the potential for 
habitat conditions to improve) might he expected to have a high likelihood of persistence 
into the future. However, even sites with good habitat conditions that are isolated from 
medium to large clusters of spotted owl sites could be vulnerable to extirpation from 
random events over the long term (Thomas et al. 1990; USDI 1992b; Lamherson et al. 
1994). 

Using these general assumptions, some gross estimates can be derived of the number of 
spotted owl site centers that currently influence DNR-managed lands that might persist 
into the future under Alternative A (Table 4.2.18). Approximately half of the known site 
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centers that currently influence DNR-managed lands have a high likelihood of persistence 
based on current habitat condition, proximity to large clusters of owls and large block of 
extant habitat, and future potential to improve or maintain habitat conditions. 
Approximately 30 percent of known sites have a moderate likelihood of persistence but 
are more vulnerable to extirpation given current habitat conditions. Approximately 20 
percent of known sites are not likelj to persist into the future given current low levels of 
habitat and/or isolation from large clusters and large blocks of habitat. 

Table 4.2.18: Estimates of likelihood of long-term persistence 
of known s~otted owl site centers under 

Current Situation of Site Center 

More than 40 percent habitat within 
median home range radius circle and in 
close proximity to large clusters of 
owlsllarge blocks of habitat 

Between 20 and 40 percent habitat 
within median home range radius circle 
but in close proximity to federal 
reserves (current or future large blocks 
of habitat) 

Less than 20 percent habitat within 
median home range circle or distant 
from federal reserves or other owl 
clusters; or  site within Forest Service 
matrix 

Totals 

Number of Site Centers 
(percent of total) 

Habitat as forests 
> 70 years old 

7 1 

Multiple data 
source method 

74 

(5 1 %) 

40 

(28%) 

Likelihood of 
persistence over 
the next 100 years 

Moderate 

Lou 

This estimate can be seen as a "background" level of change in number of known site 
centers under Alternative A given the above assumptions about land management on 
other lands. The reader may refer back to Table 4.2.18 when comparing levels of 
estimated incidental take under Alternatives B and C. While DNR forest management 
activities would not lead to incidental take of owls at these sites, the fact that habitat 
conditions would likely not improve on DNR-managed lands could contribute to the 
eventual extirpation of some sites with presently marginal amounts of habitat. 

Future Site Centers. Under Alternative A, we would not expect new site centers to 
influence DNR-managed lands where they are intermingled only with private lands nor 
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would federal lands be expected to be managed for late sera1 forest conditions. One 
might, however, expect there to be new site centers on federal reserves that are adjacent 
to DNR-managed lands. At what point in the future new sites begin appearing depends 
on how quickly favorable habitat conditions develop on federal reserve lands, and how 
quickly the spotted owl population responds to improving habitat conditions. 

There are federal reserve lands that currently lack sufficient habitat to support spotted 
owls but will likely support new sites as habitat conditions improve over the next 100 
years. Under Alternative A. DNR would not manage its lands to develop new spotted 
owl habitat in addition to what currently exists within spotted owl circles. Whether or not 
any future spotted owls that establish territories on federal reserves use habitat on DNR- 
managed lands depends on whether any habitat remains on those lands. 

Recent analyses of demographic data collected from across the range of the spotted owl 
indicate that the population is declining at a rate of between 0.66 and 8.4 percent per year 
(Burnham et al. 1994). DNR developed a model for estimating when the portion of the 
owl popltlation that is supported by federal reserves may begin to stabilize and recover. 
This model is based on a range of scenarios that use the upper end of the 95 percent 
confidence interval for the combined demographic data from the Cle E l m  and Olympic 
demographic study areas to estimate population growth rates in western Washington and 
some assumptions about when habitat conditions on federal reserves would improve to 
the point that they were supporting a stable population (see section below on take of 
future activity centers under Alternative B for a full explanation of the model). The 
results of this model are variable and indicate that the population could continue to 
decline for anywhere from 5-50 years. The number of sponed owl site centers that could 
influence DNR-managed lands adjacent to federal reserves may not recover to their 
current numbers for over 100 years, or they could begin to exceed current numbers of site 
centers within 10-12 years (see Tables 4.2.23 and 4.2.26), depending on different 
scenarios for when federal reserves can provide habitat to support a stable population. 

If the population on federal reserves begins to recover within the next decade or two. it is 
possible that habitat would remain on DNR-managed lands to make a contribution to the 
support of these new sites. On the other hand, if the population continues to decline for 
several more decades, it is likely that the number of sites influencing DNR-managed 
lands will never increase from the number of known sites and unknown sites that may 
presently influence unsurveyed lands. 

Alternative B 
Under Alternative B, DNR would manage approximately 163,000 acres of its lands for 
spotted owl habitat in areas that are in close proximity to federal reserve lands. Of the 
145 known territorial spotted owl activity centers that influence DNR-managed lands, 
designated NRF mmagement areas in the proposed HCP would contribute habitat to 66 
of them (55 pairs and 11 singles). DNR-managed lands would no longer be managed for 
spotted owl habitat within the remaining 79 circles (65 pairs and 14 singles). 
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Impacts to Spotted Owl Site Centers Outside of NRF Management Areas. There are 
currently between 32,000 and 39,000 total, non-overlapping acres of potential habitat on 
DNR-managed lands within a median home range-sized circle of the 79 site centers that 
fall outside of proposed NRF areas. DNR-managed lands contribute an average of 
between 630 and 640 acres of habitat per site center to these circles. 

The results of assessment of incidental take of spotted owls at site centers outside of NRF 
management areas are summarized in Table 4.2.19. Using the multiple data source 
method for estimating habitat on DNR-managed lands, there are seven owl circles in 
which DNR-managed lands make no contribution of habitat. Using forests older than 70 
years old as a surrogate for habitat, there are 13 circles in which DNR-managed lands 
currently have no habitat. Management of DNR-managed lands under Altemative B 
would not further impact these site centers. 

There are 23 spotted owl circles outside of the proposed NRF management areas in which 
DNR-managed lands contribute between 0.1 and 0.9 percent of the area of the circle in 
habitat (use of both methods of habitat estimation yield the same number of activity 
centers in this case). Nine (using both age class only method and multiple data source 
method) of these spotted owl circles would remain above the 40 percent habitat level if 
DNR removed all habitat on its trust lands. These nine site centers would not likely be 
negatively impacted by harvest of habitat on DNR-managed lands alone. The other 13-14 
owl circles currently have less than 40 percent habitat. While harvest of habitat on DNR- 
managed lands in these circles may not have a large negative impact to the resident owls, 
it would contribute to the deterioration of the viability of the sites. These sites are thus 
considered to be at risk for incidental take of resident owls in this analysis. 

Using the age class only method for estimating habitat, there are 46 spotted owl circles in 
which habitat on DNR-managed lands constitutes 1 percent or more of the area of the 
circle. In 1 1 of these, DNR harvest of habitat would not reduce the total amount of 
habitat below 40 percent. In another five circles, DNR harvest would reduce the total 
amount of habitat below 40 percent. In the remaining 30 owl circles, DNR harvest of 
habitat would further reduce habitat from levels already below 40 percent. In the last two 
situations, involving 35 site centers, management of DNR-managed lands under 
Alternative B would likely result in incidental take of territorial spotted owls. in circles 
where harvest of habitat on DNR-managed lands alone would not bring the habitat level 
below 40 percent given present habitat conditions, incidental take of spotted owl at these 
sites may occur in the future if other landowners have reduced the habitat level to 40 
percent before DNR harvests habitat on its trust lands. This could occur at three sites 
where federal reserves do not contain more than 40 percent of the total habitat. 

The total assessment of the number of site centers at which incidental take could occur 
outside of NRF management areas, under Altemative B using the age class only habitat 
estimation method, is 5 1 (Table 4.2.19). This includes 13 circles in which habitat levels 
are already below 40 percent but removal of habitat from DNR-managed lands would 
further reduce the habitat level by less than I percent. 
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Using the multiple data source method for estimating habitat, there are spotted owl circles 
in which habitat on DNR-managed lands constitutes more than 1 percent of the area of 
the circle. In 14 of these circles, harvest of habitat on DNR-managed lands alone would 
not reduce the total amount of habitat below 40 percent. In four of these 14 circles, less 
than 40 percent of the circle is in habitat on federal reserves, so incidental take of spotted 
owls at these sites could occur in the future. In four circles, harvest of habitat on DNR- 
managed lands would by itself reduce habitat levels below 40 percent. In the remaining 
33 circles, harvest of habitat on DNR-managed lands would further reduce the amount of 
habitat from levels already below 40 percent. 

The total assessment of the nunber of site centers at which incidental take of spotted 
owls could occur using the multiple data source method of estimating habitat is 55 (see 
Table 4.2.19). This includes 14 sites activity centers in which there is less than 40 
percent total habitat and harvest of habitat on DNR-managed lands would remove less 
than an additional 1 percent of the habitat. 
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Table 4.2.19: Assessment of territorial spotted owl site centers 
for risk of incidental take outside of proposed 
NRF management areas under Alternative B 

contribution from DNR-managed Habitat using 
lands forests 70 

years old and 
1 older 

VAMo habitat on DNR-managed 11 

Number of territorial site centers Impacts to spotted 
Condition of circle/level of habitat owls from DNR 

More than 40 percent total 
iabitaU0 1 to 0 9 percent hab~tat on 
3NR-managed lands 

More than 40 percent total habitat 
ind more than 40 percent habitat 
xcurs on federal rese~es/DNR 
nanages less habitat than the margin 
ibove 40 percent 

Less than 40 percent total habttatl 
1 I to 0.9 percent habitat on DNR- 
nanaged lands 

More than 40 percent total 5 
1abitadDNR manages more habitat 
han the margin above 40 vercent2" 

More than 40 percent total habltat 
md less than 40 percent habitat 
xcurs on federal reservesDNR 
nanages less habitat than the margm 
ibove 40 oercent 

Less than 40 percent total 
iabitathnre than one percent 
iahitat on DNR-managed lands 

rotals: 
No incidental take 

Incidental take 5 1  

Habitat estimated management under 

using multiple Alternative B 

data source 
method 

5 No incidental take 

No incidental take 7 
10 No incidental take 

but impacts not likely to 
be large 

4 Incidental take 

4 Potential incidental take 
in the future 

I Incidental take 

'' Harvest of all habitat on DNR-managed lands would reduce total amount of habitat in the circle 
below 40 percent. 
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Impaets to Spotted Owls and Spotted Owl Site Centers on or Within 2.0 Miles of 
Proposed NRF Management Areas. There are 66 territorial spotted owl site centers 
that are either on or within 2 miles of DNR-managed lands that are designated for NRF 
habitat management under Alternative B (there are no designated NRF management areas 
in the Western Washington Lowlands or Olympic Peninsula spotted owl provinces). 
There are between 33,000 and 50,000 acres of habitat on NRF management areas w i t h  a 
median home range-sized circle of these site centers. The average contribution of habitat 
from DNR-managed lands per spotted owl site center for circles that overlap NRF 
management areas is between 800 and 1.100 acres. 

NRF areas would be managed to provide for at least 50 percent nesting, roosting, and 
foraging habitat measured within the WAU in which a NRF area is located. Under 
Alternative B, harvest of habitat would be allowed in NRF areas in WAUs in which there 
is more than 50 percent habitat in both NRF management areas and federal reserves (see 
DNR 1996a p. IV-8). There are currently 35 WAUs m which NRF management areas 
have less than 50 percent habitat. No harvest of habitat would occur in these WAUs until 
there is habitat in excess of 50 percent. There are 13 WAUs in which habitat levels are 
above 50 percent and adjacent federal reserve lands also have in excess of 50 percent 
habitat. Harvest of habitat in excess of 50 percent would be allowed in NRF management 
areas in these WAUs. There are 16 WAUs in which NRF management areas have more 
than 50 percent habitat, but federal reserves have less than 50 percent habitat. Harvest 
would not be allowed in NRF management areas in these WAUs unless the amount of 
habitat exceeds its current levels or habitat leveks on federal reserves exceed 50 percent 
(DNR 1996a p. IV.5). DNR growth models predict that NRF management areas will 
exceed habitat goals by 2046 (see Figure 4.2.8). 

Methods: Near-Term Impacts. Both near-term and potential long-term impacts to 
known site centers (i.e., the potential for incidental take of spotted owls to occur at these 
sites) are assessed. In order to assess impacts of management within NRF areas to 
individual site centers under Alternative B, the following assumptions are made. For 
near-term impacts, a simplifying assumption is made that site center location will remain 
static. The results of an assessment of long-term susceptibility of known site centers to 
incidental take is then incorporated into a model for predicting take of future activity 
centers. For near-term impacts we assume that harvest would only occur in NRF areas in 
WAUs in which habitat is available based on an assessment of conditions in 1996. This 
harvest would likely take place over a relatively short period of time (is., in the first 
decade). The potential for incidental take is then determined based on whether or not 
harvest of excess habitat in the WAUs in which it is available would decrease the current 
amount of habitat in individual owl circles below 40 percent. This method of assessing 
near-term incidental take does not reflect the requirements that DNR would have to meet 
under Alternative B, i.e., DNR would not be required to meet both a 50 percent habitat 
goal on NRF areas within a WAU and a 40 percent habitat requirement within spotted 
owl circles. It is simply a way to estimate how many sites could be at risk for take of 
spotted owls as a result of implementing the management guidelines for suitable spotted 
owl habitat within NRF management areas in Alternative B. 
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Results: Near-term Impacts. The projected near-term impacts to spotted owl site 
centers whose median home range-sized circle includes NRF management areas are 
summarized in Table 4.2.20. There are 36 site centers whose median home range radius 
circle falls within WAUs in which there is currently more than 50 percent suitable habitat 
in NRF areas. Harvest of this habitat in the near tern could affect these 36 currently 
known site centers." DNR's draft HCP recommends, but does not require, that any 
harvest of habitat that exceeds the 50 percent target take place away from known site 
centers first (DNR 1996a p. IV.8). If these recommendations were followed, the level of 
incidental take may be lower than if harvest of a11 habitat occurred within a median home 
range radius of known site centers. If DNR were to harvest all habitat available within 
NRF management areas under Alternative B within 2 miles of known site centers, the 
following impacts could occur. DNR's harvest of habitat would have the potential to 
reduce the total amount of habitat in 10 circles from above 40 percent to below 40 
percent. In another five, harvest would fiirther reduce the amount of habitat from levels 
already below 40 percent. In 2 1 cases, harvest of habitat on DNR NRF areas would not 
reduce the total amount of habitat below 40 percent. Thus, we expect there to be the 
potential for 15 site centers to be at risk for incidental take of spotted owls during the first 
approximately I0 years of the HCP under Alternative B. 

It should be noted that the proposed HCP prohibits harvest of spotted owl habitat within 
0.7 miles of known site centers during the breeding season. The 36 site centers that occur 
in WAUs in which suitable habitat is available for harvest would not be at risk for 
harassment of resident owls under this provision as long as the site locations were known 
at the time of harvest. Given that DNR does not propose to conduct surveys within NRF 
management areas, the protection of these sites from harassment would only occur if a 
site was happened upon accidentally during timber sale layout or another pariy conducted 
surveys in the viciniiy of planned timber sales. 

'' The assessment of near-term impacts was made using only the multiple data source method for 
estimating amounts of habitat within known territorial spotted owl circles. 
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Table 4.2.20: Assessment of incidental take of territorial 
spotted owls at site centers affected by 
mananement of DNR NRF areas under Alternative 

Further reduce amount of habitat from levels I 5 
already below 40 percent 

Effect of DNR harvest of habitat in owl circles 
in NRF areas that have greater than 50 
percent habitat 

Reduce hab~tat level from above 40 percent to 
below 40 percent 

Number of site 
centers affected 

10 

Harvest of hab~tat would not reduce amount of 
hab~tat belo% 40 percent of c~rcles 

Incidental take I1 

Impact to spotted owls 
occupying site centers 

Inctdental take 

21 

Totals 

Not likely to harm I 36 

Methods: Long-term Impacts. In the long term, harvest activities could affect spotted 
owls at all currently known site centers within 2 miles of NRF areas. The number of 
spotted owls that have established territories that use habitat within NRF management 
areas will change over time. The location of nesting and roosting sites (one or the other is 
usually mapped as the site center) will also change over time. Thus, estimating potential 
incidental take in the long term is a speculative process. However, it is still useful to 
attempt to get a picture of the magnitude of potential impacts to spotted owls over the 
long term. This task is accomplished in a two step process. The first step is to project the 
number of known sites that would he at risk for incidental take of resident spotted owls if 
all NRF management areas were at their target habitat condition. The second step is to 
construct a model to predict how the number of owls using sites in NRF management 
areas would change over time given what we know from (1) demographic modeling; (2) 
probable changes tn habitat conditions on federal reserves and other nonfederal lands; 
and, (3) population dynamics in general. The results of these two analyses constitute one 
means to assess the level of incidental take that could occur as a result of DNR 
management activities in NRF management areas. The reader should keep in mind that 
while the following analysis and discussion are based on an informed use of current 
knowledge, there is much information missing that would allow for a truly accurate 
assessment of future incidental take of spotted owls on DNR-managed lands. 

For the first step in assessing long-term impacts, it is assumed that harvest of excess 
habitat would be occurring in all WAUs because habitat will have developed on both 
federal reserve lands and NRF management areas, i.e., there will always be more than 50 
percent of NRF areas in each WAU in habitat, and habitat conditions on adjacent federal 
reserves will have improved to the point that DNR would not be required to maintain 
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more than 50 percent habitat on its NRF lands. Based on this assumption, it is fizther 
assumed that on average, 50 percent of NRF areas within each owl circle will always be 
covered by suitable habitat. This means that for owl circles in which NRF areas currently 
have less than 50 percent habitat, habitat conditions will improve and for owl circles in 
which there is more than 50 percent habitat, habitat will he harvested to bring the level 
down to 50 percent. The potential for site centers to be at risk for incidental take of 
resident spotted owls is determined to occur in two cases: (1) when harvest would occur 
in owl circles that are already below 40 percent habitat levels; or, (2) when harvest of 
habitat down to 50 percent of NRF areas within a circle would bring that circle from 
above 40 percent total habitat to below 40 percent habitat. 

If all NRF areas within known spotted owl circles were on average covered by 50 percent 
habitat, the impacts that would be expected to spotted owls occupying these sites are as 
follows. Using the multiple data source method for estimating habitat on NRF areas 
within known owl circles, there would he two owl circles in which habitat levels would 
decrease from above 40 percent total habitat to below 40 percent habitat and five owl 
circles in which habitat levels would be further reduced from levels already below 40 
percent. A total of seven known site centers could be at risk for incidental take of spotted 
owls a result of DNR management activities within NRF areas under Alternative B. 
There would be 28 owl circles in which habitat levels would decrease but the overall 
level would stay above 40 percent, 14 owl circles in which habitat levels would remain 
the same as they are today, and 17 circles in which habitat conditions would improve 
from current conditions. We would not consider any of these site centers to be at risk for 
inc~dental take of spotted owls. 

Using forests older than 70 years to estimate habitat on DNR-managed lands yields the 
following results. There would be five owl circles in which harvest of habitat on NRF 
management areas would reduce the total amount of habitat below 40 percent, and 11 
circles in which habitat levels would be reduced from levels already below 40 percent. 
Thus, 16 known spotted owl site centers would be at risk for incidental take of spotted 
owls occupying those sites as a result of DNR management activities within NRF areas 
There would be 24 circles in which habitat levels would decline but remain above 40 
percent, 18 circles in which habitat levels wodd increase, and eight in which habitat 
levels would stay the same. 
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Table 4.2.21: Assessment of incidental take of known territorial 
spotted owls affected by management of DNR NRF 
areas under Alternative B assuming 50 percent 
habitat levels on NRF areas within spotted owl 
circles 

Further reduce total amount of 
habitat from levels already 
below 40 vercent 

Effect of DNR management 
activities on habitat levels in 
owl circles that include NRF 

areas 

Reduce total hab~tat levels 
from above 40 percent to 
below 40 percent 

Incidental take 

Number of site 
centers (using forests 
older than 70 years as 

habitat) 

5 

.., . , . , .,, , , ,  , , , , , ,  

. , . ,. . 

Under Alternative B, habltat conditions will improve in areas that currently do not 
support spotted owls. As NRF areas in WAUs with little or no habitat develop more 
habitat, these areas would be available for use by spotted owls that might otherwise be 
disulaced Erom harvest in areas where the 50 uercent target has been exceeded. Also. 

Number of site 
centers (using the 

multiple data source 
method for 

esttmating hab~tat) 

2 

Totals 

- 
because NRF management areas are proposed for lands that are in close proximity to 
federal reserves, new territories are likely to be established either on federal reserves or in 
NRF areas as habitat conditions improve. Conversely, as the location of suitable habitat 
in NRF areas changes over time (i.e., when habitat levels exceed 50 percent in some 
areas, some forest would become available for harvest) it is possible that future spotted 
owls will be negatively impacted. Another important factor is that the spotted owl 
population is likely in a state of decline (Bumham et al. 1994; USDA and USDI 1994a), 
so assuming that site centers present in 1996 will exist 20-30 years from now is not 
necessarily accurate. 

Impact of 
management 
activities to 
spotted owls 

Incidental take 

Reduce total amount of 
habitat but levels remain 
above 40 percent 

Increase total amount of 
habitat in circle 

Total amount of habitat 
remains the same as 1996 
conditions 
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66 

24 

18 

8 

66 

28 

17 

14 

Not likely to 
harm 

Improve chance 
of long-term 
viability of site 

No impact from 
DNR activities 



To account for the dynamic nature of the spotted owl population and landscapes within 
NRF management areas and how this may impact future take of spotted owls that use 
these landscapes, the following analysis was conducted. 

Three simplifying assumptions were made. The first assumption is that after the first 
decade, spotted owl habitat on DNR-managed lands outside of NRF management areas 
will be insufficient to support temtorial spotted owls. The estimated incidental take of 
spotted owls according to the above analysis for owl circles outside of NRF management 
areas will occur during the first decade. This assumption focuses the current analysis on 
site centers with median home range-sized circles that include NRF management areas. 

The second assumption relies on the concept of source-sink population dynamics. Across 
their range spotted owls occupy hab~tat that varies in quality. Source sub-populations are 
those which occupy areas of high quality habitat where natality exceeds mortality. Sink 
sub-populations occupy areas of lower quality habitat were mortality exceeds natality. In 
general, source sub-populations are net exporters of individuals and sink sub-populations 
are net importers (see Criterion 4: Demographic Support for a more detailed discussion of 
source and sink dynamics). It is anticipated that the average owl habitat conditions on 
federal reserves will eventually support a source sub-population of spotted owls, and that 
the average habitat conditions on DNR-managed lands will support a sink sub-population. 
Habitat conditions on federal lands are, and will continue to be, the most important factor 
determining the size and distribution of the spotted owl population in the western 
Washington planning units. Federal reserves account for 55 percent of the spotted owl 
habitat on all ownerships in the five west-side planning units. In contrast, DNR manages 
6-14 percent of the total hab~tat in these planning units. Habitat conditions on federal 
reserves will improve over time. Overall levels of habitat on DNR-managed lands would 
decline under all HCP alternatives. Thus, federal reserves are considered the "source" 
population for spotted owls that use NRF management areas now and in the future. 

Third, it was assumed that the results of Burnham et al. (1994) provide a reasonable 
approximation of h, the population's rate of change. There are two demographic study 
areas that apply to Washington spotted owl provinces - the Olympic Peninsula study area 
and the Cle Elum study area. The values for h were averaged for these two study areas to 
give a rate of population change of ,9356. This equates to an annual rate of decline of 6.4 
percent. As discussed in the FSEIS for the President's Forest Plan OJSDA and USDI 
1994a p. 3&4-233), such a rapid rate of decline seems inconsistent with observations 
from population density studies. The average of the 95 percent confidence interval for 
this rate is 0.8789 to 0.9922. The upper limit, which equates to annual rate of decline of 
0.8 percent, may be a somewhat lower rate of decline than what is actually occuning, hut 
is likely closer to reality than the mid-point. We use ,992 as the value for h in the 
following analysis. 

A model was constructed to predict the change in the number of owl activity centers over 
time. In the model, the number of activity centers is multiplied by h each year. This 
yields the number of activity centers expected in the next year. The initial value of h is 
assumed to he 0.992. The value of h increases over time as habitat develops on federal 
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lands. Five scenarios were developed to relate h to changes in federal habitat. Each 
scenario specifies a set of conditions which determine the point in time when the 
population should be stable, i.e., h = 1.0. Beyond this point in time h continues to 
increase at the same rate until federal lands reach their maximum habitat capability. 

The first scenario 1s based on project~ons of the Interagency Scientific Committee and the 
Northern Spotted Owl Recovery Team (Thomas et al. 1990; USDI 1992b as discussed in 
USDA and USDI 1994a p. 3&4-228) Both groups projected that habitat and owls would 
continue to decline for up to 50 years before reaching a new equilibrium. Under this 
scenario, h = 1 at year 50. The other four scenarios are based on projection of habitat 
development in USDA and USDI (1994a p. 3&4-43). According to this projection, 
federal reserves should be 75 percent late-successional forest in 50 years and 80 percent 
late-successional forest in 100 years. Eighty percent was believed to be the maximum 
proportion of late-successional forest that might develop on federal reserves. The four 
scenarios differ in forest age and amount of habitat necessary to support a stable spotted 
owl population. There are no data available with which to accurately determine the 
landscape characteristics that might support a stable spotted owl population, so a range of 
plausible values were used in the model. For the initial number of spotted owl site 
centers the number of known and projected unknown centers (that might occur on 
unsurveyed lands) that occur on or within a median home range radius of NRF 
management areas and that have not been lost through incidental take at the end of the 
first decade was used. This estimate is 74 site centers (66 known sites, plus 30 projected 
unknown sites, minus 15 sites at which owls are lost to incidental take at known sites, 
minus seven sites that are lost to incidental take at projected unknown sites). 

Results. The results of the modeling exercise were variable (see Table 4.2.22). The 
population could continue to decline for between 5-50 years. The present number of site 
centers (known plus unknown) estimated to use habitat in NRF management areas (96) 
could be reached anywhere between year 24 and sometime beyond year 100. According 
to DNR growth models for Alternative B, NRF management areas would have met or 
exceeded habitat goals by year 50. 



Table 4.2.22: Alternative B - projections of the number of spotted 
owl site centers with owl circles overlapping NRF 
management areas in the five west-side planning 
units 

See text for explanation of scenarios. At year 1, h = .992. Federal reserves start at 47 percent of 
their area in habitat (USDA and USDI 1994a, Appendix G part 3 p. G - 13). 

Committee 

USDA and USDI 
(1994a) owl habitat at 
>= 120 yrs at 60 
percent of landscape 

USDA and USDI 
(1994a) owl hab~tat at 
>= 80 yrs at 60 

USDA and USDI 
(1 994a) owl hab~tat at 
>= 120 yrs at 50 

USDA and USDI 
(1994a) owl habitat at 
>= 80 yrs at 50 

I A = 1 1 Number of aetivitv c :enters that use NRF areas at time 

The proportion of these site centers that would be subject to incidental take starting in 
2046 would vary, depending on how they are situated in relation to federal reserves and 
how this distribution relative to federal reserves changes over time. Those site centers 
that have a large proportion of habitat within a median home range-sized distance in 
federal reserves would probably not be at  risk for incidental take of resident spotted owls. 
Site centers that are situated where NRF management areas constitute the majority of the 
land area in that circle would probably not be at risk for take of spotted owls because the 

'* In the remainder of the table "---" is used to indicate that the number of site centers estimated by 
the model beyond this point in time is probably too large to be realistically supported by NRF management 
areas and surrounding ownerships. The number of site centers is shown one decade beyond the estimate of 
the number of sites that currently occur in NRF management areas. 
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average habitat level would be managed to remain at 50 percent. Spotted owls whose site 
centers are situated such that federal matrix lands andlor other ownerships that do not 
provide habitat make up a large proportion of the home range could be taken by DNR 
harvest activities under Alternative B. Any site center that is located in a landscape in 
which DNR habitat provides the margin of habitat that keeps the site viable could be 
subject to repeated incidental take as habitat in Nw areas becomes available for harvest 
over the course of the HCP. 

One means of predicting the proportion of future sites that would be subject to incidental 
take is to apply the proportion of known site centers that would be taken, assuming that 
50 percent of the NRF areas within them were in a suitable habitat condition. In other 
words, the current distribution of site centers that would be vulnerable to take is viewed, 
based on the assumption that habitat levels in NRF areas within their circles would be at 
50 percent, and use this as an approximation of the proportion of activity centers that 
would be similarly vulnerable in the future. For Alternative B, this proportion was 1 I 
percent using the multiple data source method for estimating habitat, and 24 percent when 
forest older than 70 years was used to estimate habitat. 

In two of the scenarios modeled, the number of territorial owls that use NRF 
management areas never exceeds the number of sltes estimated to presently use these 
areas. In the other three scenarios, the present number is exceeded by years 24.38, and 
70 respectively. Obviously, the number of spotted owls that would be subject to potential 
take would differ depending on which scenario most closely resembles the actual 
population situation. It is fairly safe to assume that the number of owls influencing NRF 
areas will not increase indefinitely. The low end of an estimate then would be defined by 
the worst-case scenario in which the population does not stabilize for 50 years. The 
number of spotted owls sites established on or near NRF areas would decrease to 60 and 
then increase to 73 by the end of the analysis period. Based on the proportion of known 
sites that would be at risk for take of spotted owls at a 50 percent habitat level, between 
eight and 18 sites would be at risk for take of spotted owls at the highest population level 
during the analysis period. 

The high end of an estimate would be delimited by the maximum number of spotted owl 
home ranges that could overlap NRF management areas given a rapid recovery of the 
population (e.g., the population growth rate exceeds 1 within 10 years). It is very 
speculative to assign a definite number of sites because many factors determine 
population density. For the sake of analysis however, one might consider that a doubling 
of the current number of sites might approximate the maximum number that would 
eventually occur in NRF management areas. In the two most optimistic scenarios for 
attaining a stable population, the number of sites influencing NRF areas would reach 150 
at year 36 or 54. If the population remained at this level for the remainder of the analysis 
period, then between 17 and 36 sites could be at risk for harm starting at the point at 
which excess habitat is available for harvest, which would be in approximately 50 years. 
However, the proportion of sites that could be at risk for take of spotted owls could differ 
from the proportion of known sites that are at risk as the population increases much 
beyond current levels. 
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In summary, the number of sites that may be at risk for take of spotted owls, or 
biologically negative impacts in the future due to timber harvest within NRF management 
areas, will depend to a large degree on what the actual demographic situation is in 

Washington and how soon the population stabilizes due to improving habitat 
conditions on federal reserves. Where new sites are established in relation to federal 
reserves will also affect the number of sites that could be vulnerable to negative impacts 
from allowing habitat to be harvested once it exceeds the specified target level. An 
important point to keep in mind however, is that once NRF management areas are at their 
habitat goal (50 percent), these areas would provide a constant level of habitat to support 
spotted owls. This is a more certain situation than provided under Alternative A, in 
which habitat would likely decline in quantity and become increasingly fragmented. 
While a number of sites may be at risk for take of spotted owls in the future under 
Alternative B, the existence of more habitat near federal reserves as a result of 
implementing Alternative B would most likely contribute to those sites persisting and 
making reproductive contributions to the population over the long term. The same claim 
cannot be made of Alternative A. 

Management of DNR trust lands under Alternative B would result in a total estimated 
66-70 out of 145 known spotted owl site centers that would be at risk for take of spotted 
owls in the five west-side planning units (45-48 percent) in the near term. This includes 
all site centers estimated to be at risk for take of spotted owls outside of NRF 
management areas, and those site centers that would be at risk for take of spotted owls in 
the first decade as a result of harvesting habitat above target levels in NRF areas (see 
Tables 4.2.19 and 4.2.20). An additional 15 projected unknown site centers could be at 
risk for incidental take under Alternati~e B. This results in a total estimate of 81-85 
known and projected unknown site centers out of 187 total known and projected site 
centers that are at risk for incidental take of spotted owls in the near term. 

For DNR-managed lands outside of NRF areas, implementation of Alternative B would 
result in a higher level of impact to spotted owls than Alternative A. The harvest of 
habitat at these sites in Alternative B would likely take place in the first 10-20 years. 
Most of the sites that would be lost or impaired are farther than 4 miles from federal 
reserves. Thus, this alternative would contribute to a rapid decrease in the number of 
spotted owls contributing to the population in areas distant from the boundaries of federal 
lands in the western Cascades. Support to the population in the northeastern portion of 
the Olympic Peninsula (Straits Planning Unit) would also decrease, though many of these 
sites are in close proximity to habitat on federal lands, so the overall impact to the 
population is not as high as it is in areas with little federal land and little prospect for the 
development of habitat in the future. 

Alternative C 
Under Alternative G ,  DNR would manage approximately 146,100 acres of its trust lands 
for owl nesting, roosting, and foraging habitat. Of the 145 currently known territorial 
spotted owl site centers that are on or within a median home range of DNR-managed 
lands in the five west-side planning units, 108 would be within a median home range 
radius of NRF management areas under Alternative C. The remaining 37 are farther 
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from the proposed NRF areas and probably would not benefit from habitat on these lands. 
Currently, there are 49,000-55,500 acres of potential suitable spotted owl habitat in NRF 
areas that fall within median home range-sized spotted owl circles. NRF areas contribute 
an average of between 450 and 5 10 acres of non-overlapping habitat per spotted owl 
circle. 

Impaets to Known Spotted Owl Site Centers That Fall Outside of NRF Management 
Areas. Methods used for assessing potential incidental take of spotted owls at site 
centers outside of NRF areas are the same for Alternative C as for Alternative B. The 
results of the assessment of take for spotted owls at these 37 site centers are summarized 
in Table 4.2.23 and described immediately below. 

Using the multiple data source method for estimating habitat yields the following results. 
There are three spotted owl circles in which harvest of habitat on DNR-managed lands - 
would reduce the overall level of habitat from above 40 percent to below 40 percent. 
These site centers would most likely be at risk for take of spotted owls under Alternative 
C. There are an additional 14 circles in which habitat levels are currently below 40 
percent, and DNR manages habitat that amounts to more than 1 percent of the area of the 
circle. Harvest of habitat on DNR-managed lands in these circles would likely result in 
incidental take of any resident spotted owls occupying these site centers. There are six 
spotted owl circles in which current habitat levels are already below 40 percent and DNR 
manages habitat that amounts to less than 1 percent of the area of the circle. Harvest of 
habitat on DNR-managed lands in these cases would result in incidental take, as legally 
defined, although the biological impacts are not likely to be significant. 

There are five territorial spotted owl circles in which harvest of all available habitat on 
DNR-managed lands would not reduce the total habitat below 40 percent. In one of these 
five circles, more than 40 percent of the circle is in habitat on federal reserves, so even 
future harvest of habitat on DNR-managed lands would not likely result in incidental 
take. In three of these five circles, DNR manages habitat that amounts to less than 1 
percent of the area of the circle, but less than 40 percent of the area of each of these 
circles is in habitat that is in a federal reserve. Thus, harvest of habitat on DNR-managed 
lands could result in take if it is harvested after other landowners or managers have 
already harvested habitat down to the 40 percent level. However, even though take may 
technically occur in this situation, it is unlikely that the effects of harvest of habitat that is 
less than 1 percent of the circle would be biologically significant. In the last of these five 
circles, DNR manages more than I percent of the area of the circle in habitat. It is 
possible that if this habitat is harvested after other landowners or managers have 
harvested habitat down to the 40 percent level, harvest of habitat on DNR-managed lands 
could result in take of spotted owls occupying these sites. 

There are nine spotted owl circles in which DNR-managed lands currently have no 
habitat. Management under Alternative C would have no effect on these circles 
compared to Alternative A. 
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Using forests older than 70 years as the habitat estimation method yields the following 
assessment of incidental take. There are no territorial spotted owl circles in which 
harvest of all available habitat on DNR-managed lands would reduce the overall habitat 
level below 40 percent. There are 15 circles in which the current habitat level is below 40 
percent and DNR manages habitat that amounts to more than 1 percent of the area of the 
crrcle. Harvest of habitat on DNR-managed lands in these circles would likely result in 
incidental take of resident spotted owls at these site centers. There are six circles in 
which overall habitat levels are currently below 40 percent and DNR manages habitat that 
amount to less than 1 percent of the area of the circle. Take would technically result from 
harvest of habitat on DNR-managed lands in these circles, but the biological impact is not 
likely to be significant. 

There are three circles in which current levels of habitat are currently above 40 percent 
and DNR manages an amount of habitat that is less than current margin above 40 percent. 
In one of these circles, more than 40 percent of the habitat occurs on federal reserve 
lands: it is not likely that harvest of habitat on DNR-managed lands would result in 
incidental take of resident spotted owls at this site. In another of these three circles, 
DNR manages habitat that amounts to more than 1 percent of the area of circle and there 
is less than 40 percent of the circle in a federal reserve status. It is possible that if other 
landowners or managers harvest habitat down to the 40 percent level before DNR 
harvests habitat on its trust lands, DNR's harvest activities could result in incidental take. 
In the last of these three circles, DNR manages habitat that amounts to less than 1 percent 
of the area of the circle. While less than 40 percent of the circle is in habitat that is in any 
long-term reserve status, and the same possibility of future take occurs in as in the 
previous circle, it is not expected that harvest of habitat on DNR-managed lands in this 
circle would have a significant biological impact. 

There are 13 known site centers on DNR-managed lands which have no habitat. 
Management under Alternative C would have the same effect on these circles as 
Altemative A. 

... .,. 
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Table 4.2.23: Assessment of risk of incidental take of resident 
owls at site centers located outside of proposed 
NRF management areas under Alternative C 

Condition of circlellevel of habitat 
contribution from DNR-managed lands 

Number of territorial site 
centers 

Habitat as  
forests 70 
years old 
and older 

Less than 40 percent total habitat/ 0.1 to 0.9 6 
percent habitat on DNR-managed lands 

Habitat 
based on 
multiple data 
source 

NA/No hab~tat on DNR-managed lands 

More than 40 percent total hab1taW0 1 to 0 9 
percent hab~tat on DNR-managed lands 

More than 40 percent total hab~tat and more 
than 40 percent habttat occurs on federal 
reserves1DNR manages less habttat than the 
margm above 40 percent 

ore habitat than the margin above 

Less than 40 percent total habitat/more than 
one Dercent habitat on DNR-manazed lands. 

11 Totals 

13 

1 

1 

Impacts to spotted 
owls from DNR 
management under 
Alternative C 

method 

9 

3 

1 

No incidental take 

Not likely to he 
incidental take 

No incidental take 

Potential incidental 
take, but impacts not 
likely to be 
significant 

Incidental take 

Potential incidental 
take in the future 

Incidental take 

No incidental take 

Potenttat incidental 
take 

AII 

23 Harvest of all habitat on DNR-managed lands would reduce total amount of habitat in the circle 
below 40 percent. 
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Assessment of Impacts to Spotted Ow1 Site Centers That Are on or Within 2.0/2.7 
Miles of NRF Management Areas. The methods used to assess near- and long-term 
impacts to spotted owl site centers that are either on or within a median home range 
radius of NRF areas are conceptually the same for Alternatives C and B. However, under 
Alternative C, DNR would manage NRF areas within a WAU for 60 percent suitable 
habitat coverage instead of 50 percent, so all calculations are based on this 60 percent 
requirement. 

Near-Term Impacts to Known Spotted Owl Site Centers. There are currently four 
WAUs in which NRF areas currently have more than 60 percent habitat, and adjacent 
federal reserve lands also have more than 60 percent habitat. There are nine known 
territorial spotted owl circles that overlap these four WAUs. These circles could be 
impacted because habitat would be immediately available for harvest within WAUs with 
more than 60 percent habitat on both DNR NRF areas and federal reserves Of the nine 
circles that overlap WAUs in which habitat would be available for harvest, two already 
have less than 40 percent of their total area in habitat. Harvest of any habitat on DNR 
NRF areas within either of these circles would further reduce habitat levels below 40 
percent, and thus subject resident spotted owls to incidental take. In the remaining seven 
circles, the amount of habitat available for harvest is small compared to the total amount 
of habitat within the circles. Harvest of habitat that is in excess of the 60 percent target 
for Alternative C on NRF areas in any of these seven circles nould not reduce the overall 
amount of habitat in each circle below 40 percent. Thus, only two site centers are at risk 
for incidental take of spotted owls in the near term under Alternative C. 

Table 4.2.24: Assessment of incidental take of territorial 
s~otted owls affected bv manaaement of DNR 
NRF areas under ~lternative C the near term 

n NRF areas that 

vels already below 40 percent Inctdental take 

II Hasvest of habitat would not reduce amount of 
habitat below 40 percent of circles I 7 I Not likelv to harm 11 
Totals I 9 I 

Long-Term Impacts to Known Spotted Owl Site Centers. In the long term, harvest 
activities could affect all currently known site centers within 2.012.7 miles of NRF areas. 
If all NRF areas within known spotted owl circles were, on average, covered by 60 
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percent habitat, the impacts that would be expected to these activity centers are as 
follows. Using forests older than 70 years as a surrogate for habitat, there are three 
spotted owl circles in which harvest of habitat from present levels to 60 percent coverage 
on NRF lands would decrease the overall amount of habitat from above 40 percent to 
betow 40 percent. Spotted owls occupying the associated site centers would likely be 
subject to incidental take. There are six circles in which harvest of habitat in NRF areas 
would further decrease the overall amount of habitat from a level already below 40 
percent. Spotted owls occupying these six associated sites would also likely be subject to 
incidental take. There are 18 circles in which harvest of habitat would occur on DNR 
NRF areas to bring current levels to 60 percent of those NRF areas, but this harvest would 
not bring the overall level of habitat in the circles below 40 percent. Spotted owls 
occupying these sites would not likely be taken. There are 20 circles in which habitat 
levels would not change under Alternative C. There are 61 circles in which overall habitat 
conditions would improve as a result of DNR developing and maintaining 60 percent of 
N W  areas in spotted owl habitat. Thus, using forests older than 70 years as habitat, there 
would be nine of 108 known territorial spotted owl site centers that are on or within a 
home range radius of NRF areas that would be at risk for incidental take of spotted owls. 

Using the multiple data source method for estimating habitat gives the following 
assessment of impacts. There are no spotted owl circles in which harvest of habitat from 
present levels to 60 percent coverage on NRF lands would decrease the overall amount of 
habitat from above 40 percent to below 40 percent. There are two territorial spotted owl 
circles in which harvest of habitat in NRF areas would further decrease the overall 
amount of habitat from a level already below 40 percent. Spotted owls occupying these 
two associated sites would likely be subject to incidental take. There are 25 territorial 
spotted owl circles in which harvest of habitat would occur on DNR NRF areas to bring 
habitat from current levels to 60 percent of those NRF areas, but this harvest would not 
bring the overall level of habitat in the circles below 40 percent. Spotted owls occupying 
these sites would not likely be taken as a result of DNR harvest activities. There are 21 
circles in which habitat levels would not change under Alternative C. There are 61 
circles in which overall habitat conditions would improve as a result of DNR developing 
and maintaining 60 percent of NRF areas in spotted owl habitat. Thus, using the multiple 
data source method of estimating habitat levels, two out of a total of 108 known territorial 
spotted owl site centers would be at risk for incidental take of spotted owls under 
Alternative C. 
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Table 4.2.25: Assessment of incidental take of territorial 
spotted owls occupying known site centers 
affected by management of DNR NRF areas under 

Number of site 
centers (multiple data 

source method of 
habitat estimation) 

Effect of DNR management 
activities on habitat levels in 
owl circles that include NRF 

areas 

Reduce total hab~tat levels 
from above 40 percent to 
below 40 percent 

Total amount of habitat 
remains the same as 1996 
conditions 

Number of site 
centers (forests 70 
years and older as 
habitat estimation 

Further reduce total amount of 
habstat from levels already 
below 40 percent 

Reduce total amount of habitat 
but levels remain above 40 
percent 

Increase total amount of habitat 
in clrcle 

method) 

3 

Impact of 
management 

activities 

Incidental take I 0 

6 

18 

6 1 

Totals 

Incidental take 7 2 

25 

60 

Not likely to 
harm 

9 

99 

Improve chances 
of long-term 
viability of site 

2 

106 

No impact from 
DNR activities 

Incidental take II 
No incidental d l  

There are 42 site cenrers projected to occur on or within a median home range radius of 
unsurveyed DNR-managed lands. Based on the estimated distribution of these sites and 
the distribution of ~ W & e a s  under Altemative C, it is further estimated that 31 of these 
sites occur on or within a median home range radius of NRF management areas. The 
remaining I1 sites likely fall outside of NRF areas. Based on the proportion of known 
activity centers that will be incidentally taken inside (2-8 percent) and outside NRF areas 
(59-65 percent) under Alternative C, it is estimated that between 7 and 10 projected 
unknown site centers would be at risk for incidental take of resident spotted owls. 

The methods used to predict when the maximum number of spotted owl activity centers 
that may use DNR NRF areas would come into existence for Alternative C are the same 
as used for Alternative B. An initial estimate is made of the number of activity centers 
whose median home range-sized circle overlaps DNR NRF areas of 137 (108 known sites 
plus 3 1 unknown sites minus 2 sites at risk for take of spotted owls in the near term). The 
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initial rate of population growth (h) is still 0.992. The results of the population change 
model are summarized in Table 4.2.26. 

Table 4.2.26: Alternative C - projections of the number of spotted 
owl activity centers with owl circles overlapping 
NRF mananement areas in the five westside 

See text for explanation of  scenarios. At year 1, A. = ,992. Federal reserves s t a a  a t  47 percent of 
their area in habitat (USDA and USDI l994a Appendix G part 3 p. G-13). 

11 1 J. = 1 I Number of activil 

USDA and USDI 
(1994a) owl habitat at z 
80 yrs at 60 percent of 

USDA and USDI 
(1994a) owl habitat at > 
120 yrs at 50 percent of 

USDA and USDI 
(1994a) owl hab~tat a t  z 
80 yrs at 50 percent of 

Scenario 

interagency Scientific 
Committee 

USDA and USDI 
(1994a) owl habitat at z 
120 yrs at 60 percent of 
landscape 

23 yrs 

- 
10 yrs 

5 yrs 

i=i= 

a t t =  

50 yrs 

42 yrs 

To arrive at a gross estimate of the number of future activity centers that would be subject 
to incidental take, the proportion of known activity centers that overlap NRF areas in 
Alternative C that would be taken as a result of maintaining habitat levels at 60 percent of 

- 
0 

137 

137 

24 1n the remainder of the table "---" is used to indicate that the number of projected activity 
centers beyond this point in time is too large to be realistically supported by NRF areas and surrounding 
ownerships. Number of activity centers is shown one decade beyond the estimate of maximum NRF 
capacity. 
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NRF areas (between 2 and 8 percent, see Table 4.2.25) is applied to the range of number 
of sites overlapping NRF areas that might exist according to the above modeled 
scenarios. In the worst-case scenario for population recovery. 136 sites would have 
territories that overlap NRF areas by the end of the analysis period. Between three and 
eight of these sites could be at risk for take of spotted owls. This would define the 
minimum number of sites at risk for take of spotted owls. If it is conjectured that the 
population would recover under the best case scenario (h = 1 in 10 years), the number of 
sites influencing NRF management areas could double by year 52 to 274. This could be a 
reasonable maximum number of sites with territories that overlav NRF areas. In this 
case, year 50 would see the highest number of sites that would be potentially at risk for 
take of spotted owls. If the percentage of known sites that are at risk for take of spotted 
owls (applied with less confidence given substantially higher number of potential sites) is 
applied, there would be between fi ve and 22 sites that could be at risk for take of spotted 
owls. As in Alternative B, the number of times that these activity centers would be 
"taken" depends on the rate at which habitat develops and the rate at which D N R  would 
harvest it. Given that Alternative C requires a higher standard for habitat development 
(old growth versus sub-mature) and given that more habitat is required to meet target 
conditions in NRF areas in a WAU (60 percent versus 50 percent), fewer opportunities 
are expected for these sites to be taken over the time frame of the HCP than for the sites 
that are vulnerable to take in Alternative B. 

In summary, Alternative C would result in a total estimate of between 24-26 known site 
centers that are at risk for take of spotted owls, or between 16-17 percent of the total 145 
known site centers in the five west-side planning units (see Tables 4.2.23 and 4.2.24). 
An additional seven projected unknown site centers may also be at risk for take of spotted 
owls, bringing the total estimate of known and projected site centers that would be at risk 
for take of spotted owls to 3 1-33 out of 187 total known and projected site centers in the 
near term. (These totals do not include the numbers generated in the discussion of long- 
term take.) 

Altemative B results in the highest amount of incidental take as a result of D N R  
management activities. Alternative C results in lower levels of incidental take compared 
to Alternative B but higher levels compared to Alternative A. Managemen$ of D N R  trust 
lands under Altemative A (No Action) would not result in incidental take of spotted owls. 
The long-term impact from D N R  management activities to the current population would 
derive from attrition of habitat quality, loss of habitat from natural or human-caused 
disturbance, shifting locations of spotted owl site centers. and lack of management 
commitment to develop new habitat. As described in the assessment of impacts to site 
centers under Alterative A, there are 27-3 1 sites that have a low probability of long-term 
persistence. While spotted owls occupying these site centers would not be at risk for 
incidental take as a direct result of D N R  management activities under Alternative A, the 
reader should keep in mind when comparing take levels in Alternatives B and C that there 
is a background level of a potential loss of sites. 
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Criterion 3: Dispersal Habitat - A Qualitative Comparison Among 
Alternatives 

Juvenile spotted owls must disperse from their parents' territory to establish their own 
temtories and engage in reproductive activity. Adults may also disperse to establish new 
temtories if they have been displaced by logging, competition from barred owls, or if one 
member of a pair has died. In order to disperse successfully, spotted owls need sufficient 
cover to avoid predators and adequate opportunities to forage to avoid starvation. 
Evidence suggests that juveniles prefer mature and old-growth forest for roosting (Miller 
1989) and that the risk of predation during dispersal is high in open and fragmented 
landscapes (Forsman et al. 1984: Johnson 1993). In the current overall landscape, large 
areas exist between patches of suitable nesting, roosting, and foraging habitat. Dispersing 
juveniles must frequently cross such landscapes in order to establish new territories The 
persistence of the overall spotted owl population is dependent on successful movement of 
juvenile spotted owls among clusters, or sub-populations (see discussions of demographic 
support and maintenance of species distribution below) (USDI 1992b). Dispersal habitat. 
as a category distinct from nesting, roosting, and foraging habitat, describes forest types 
that are thought to provide adequate cover and forage for dispersing juveniles, but does 
not contain the structural characteristics required to support resident spotted owls (i.e., 
large contiguous patches of structurally complex mid- to late sera1 forest) (Thomas et al. 
1990). 

For this criterion, the alternatives are compared for their provision of dispersal habitat as 
a separate category from nesting, roosting, and foraging habitat. They are also compared 
in terms of total area capable of supporting owl dispersal including nesting, roosting, and 
foraging habitat. The alternatives are discussed qualitatively in terms of whether or not 
they provide for the management of dispersal habitat in areas that are important for 
movement of juveniles in order to maintain population connectivity. 

Alternative A 
DNR-managed lands under Alternative A would not be managed specifically to provide a 
dispersal habitat function, though there are likely portions of the landscape that presently 
do so by default and may continue to do so in the future. These areas include habitat that 
is maintained within spotted owl circles for the purpose of avoiding incidental take. In 
areas outside of known owl circles, there would be no intentional timing or spatial 
constraints on harvest to provide stands with characteristics of dispersal habitat at 
adequate spacing. In addition, there are many areas in which spotted owl circles do not 
overlap DNR-managed lands where population connectivity is important. For these two 
reasons, there would likely be large gaps on DNR-managed lands where forest would not 
provide a dispersal function. Thus, under Alternative A. DNR-managed lands would only 
contribute to the facilitation of movement of juvenile spotted owls from their natal 
territories to areas where they could establish new territories in an incidental manner. 
The consequences of not providing dispersal habitat for maintenance of species 
distribution are discussed under Criterion 5 below. 
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Alternatives B and C 
In addition to providing nesting, roosting, and foraging habitat, Alternatives B and C 
would establish areas m forests which would be managed to provide spotted owl dispersal 
habitat. Alternatives B and C are identical in their provision of dispersal habitat areas 
and standards for managing those areas in the west-side planning units. These 
alternatives would provide 1 15,85 1 acres of Dispersal management areas in the five west- 
side planning units (Dispersal management areas occur in the Noah Puget, South Puget, 
and Columbia planning units but not in the Straits or South Coast planning units (see 
Maps 12-14). Both Alternatives B and C would provide 50 percent of DNR-managed 
lands designated for a dispersal function within a WAU in stand conditions that meet the 
characteristics of dispersal habitat as defined in the draft HCP (DNR 1996a p. IV. 1 1,12). 
A total of 57,925 acres of Dispersal management areas would be managed to provide 
dispersal habitat conditions at any one time. 

The age class distributions of forests within Dispersal management areas under 
Alternative B in 1996,2046 and 2096 are shown in Figure 4.2.9. If we use forest stands 
that are 40 years old or older as an estimate for dispersal habitat, Dispersal management 
areas are above the target amount of habitat throughout the analysis period under 
Alternative B. There are approximately 72,000 acres of forests 40 years old and older in 
1996. This acreage drops to 66,000 acres by 2046 and increases to 76,500 acres by 
2096.25 As shown in Figure 4.2.9, approximately half of the forests older than 40 years in 
years 2046 and 2096 would be in stands older than 100 years. These age class 
distributions can be applied to Alternative C even though that alternative was not 
explicitly modeled, because the areas designated for dispersal habitat and management of 
forests for dispersal habitat are the same in Alternatives B and C. 

'' While there may be 72,000 acres of forests older than 40 years in 1996, we do not know from 
this data whether or not these acres are distributed such that 50 percent of Dispersal management areas 
within a WAU are covered by stands with the structural characteristics of dispersal habitat. DNR's forest 
growth and harvest model, however, takes into account the conssaints on stand management required to 
meet the goals set in Alternatives B and C. Thus, stands that are 40 years old and older by 2046 and 2096 
should contain the stand structure and spatial amngement specified in DNR's draft HCP. 
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Figure 4.2.9: Age class distribution within DNR dispersal - 
areas from 1996 to 2096 -Alternative 6 

Age Class 

The Dispersal management areas established in Alternatives B and C in the North Puget, 
South Puget and Columbia planning units generally match, and in some cases exceed, the 
recommendations for dispersal landscaues described in the Final Draft Reeoverv Plan for 
the Northern Spotted 04 (USDI 199%). In the North Puget Planning Unit, DNR- 
managed lands surrounding the Fimey Block that are farther than 2 miles from federal 
reserves are designated as Dispersal management areas. This region was identified as 
important for movement of juvenile spotted owls between the Finney Block to spotted 
owl conservation areas on federal lands to the north, east and south (USDI 1992b p. 117). 
In the South Puget Planning Unit, Alternatives B and C provide dispersal areas between 
Late-Successional Reserves on the Gifford Pinchot National Forest and Late-Successional 
Reserves on the Mineral Block to the west. The Final Draft Recovery Plan for the 
Northern Spotted Owl identified this as an important nonfederal landscape to facilitate 
dispersal between designated conservation areas (DCAs) in the main stem of the 
Cascades and the Mineral Block. Alternatives B and C also provide a dispersal area 
between the Cedar River watershed (City of Seattle) and the Late-Successional Reserves 
directly north of Mount Rainier National Park. This Dispersal management area is 
surrounded by other nonfederal lands that are not to be managed for any owl functions 
and thus provides a western link between lands to be managed for spotted owl nesting, 
roosting, and foraging habitat to the north and south. In the Columbia Planning Unit, 
Alternatives B and C provide a Dispersal management area in the Columbia Gorge area 
south of federal reserves in the Gifford Pinchot National Forest. This area was identified 
in the recovery plan as important for connectivity between owl populations in the Oregon 
and Washington Cascades WSDI 1992h p. 120). The dispersal areas identified in 
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Alternatives B and C are also consistent with recommendations of the Washington Forest 
Practices Board Spotted Owl Science Advisory Group (SOSAG)(Hanson et al. 1993). 
None of the alternatives provide for dispersal habitat in southwest Washington, which the 
SOSAG and the recovery team did recommend in conjunction uith nesting, roosting, and 
foraging habitat (USDI 1992b; Hanson et al. 1993). The impact of not providing either 
NRF habitat or dispersal habitat in southwest Washington is discussed under Criterion 5: 
maintenance of species distribution. 

Given that there are no provisions for dispersal habitat in Alternative A, Alternatives B 
and C obviously contribute to the facilitation of dispersal of juvenile spotted owls at a 
higher level than Alternative A. The establishment of NRF management areas in 
Alternatives B and C would provide habitat that can be used by dispersing spotted owls. 
Because NRF management areas occur within 2 miles of federal reserves, and DNR- 
managed lands designated as NRF management areas would be covered in 50 or 60 
percent suitable habitat, the effective distance between areas with large blocks of suitable 
habitat is shortened. 

Alternative C establishes NRF management areas in the Straits Planning Unit that would 
facilitate dispersal of juvenile spotted owls among clusters in that planning unit. In 
addition, the 60 percent hahifat requirement in NRF management areas within WAUs 
would provide more overall habitat and larger contiguous patches of habitat. Thus, 
Alternative C provides an overall higher contribution to the facilitation of dispersal than 
Alternative A or B. Both Alternatives B and C would also contribute habitat that mav 
incidentally facilitate dispersal of spotted owls, through the provisions for riparian habitat 
and marbled murrelet habitat in areas outside of designated Dispersal management areas - - 
and NRF management areas. The total amount of habitat that may be used by dispersing 
spotted owls is compared among alternatives in Table 4.2.27. 
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Table 4.2.27: Comparison of provision of dispersal habitat 
among alternatives for the five west-side 
planning units assuming that both Dispersal 
and MRF management areas have reached their 
target levels ofhabitat 

Dispersal habitat in 
Dispersal management 
areas 

Alternative 
(acres) 

A 0 

Suitable nesting, 
roosting, and foraging 
habitatz6 

(acres) 

70,000 

Total habitat useful to 
spotted owls for dispersal 

(acres) 

Criterion 4: Demographic Support to the Population 
Demographic support refers to the contribution of individual spotted owl territories and 
clusters of territories to the maintenance of the overall spotted owl population. Analysis 
here concerns assessing the relative contribution of each of the alternatives to 
demographic support of the spotted owl population because nonfederal lands play a role 
in decreasing the risk to the spotted owl population from extirpation in large portions of 
its range. This section first discusses why nonfederal lands make a significant 
contribution to demographic support of the population and then describes the relative 
contributions that DNR-managed lands would make under each of the alternatives. 

The importance of nonfederal lands to demographic support of the population derives 
from (1) the fact that there are risks to the population on federal lands given current 
federal land management plans; and, (2) there are portions of the owl's range in which 
federal lands aloneare not sufficient for recovery of the population Each of these 
reasons is discussed in turn. 

Risk to the Population on Federal Reserves 
Harvesting of habitat and concomitant loss of a portion of occupied territories will 
continue on federal matrix (non-reserve) lands under the President's Forest Plan (USDA 
and USDI 1994% 1994b). Analyses of the most recent demographic data indicate that the 
population is experiencing a period of decline (Burnham et al. 1994). It is possible that 
the population will continue to decline for some time, perhaps 50 years, before habitat 
conditions improve to the point where the population stabilizes (USDI 1992b; USDA and 

26~uitable nesting, roosting, and foraging habitat for Alternative A counts only habitat within 
known and projected unknown spotted owl circles. For Alternatives B and C, suitable habitat refers to 
habitat within designated NRF management areas. 
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USDI 1994a). Much controversy remains in the scientific community concerning the 
degree of risk of extinction to the northern spotted owl population during this period of 
habitat recovery or "demographic transit~on" (see Doak 1992; USDA and USDI 1994a 
p. 3&4-229-235). The SEIS team that analyzed the President's Forest Plan (USDA and 
USDI 1994a) cited strong evidence for believing that the owl population has not yet, nor 
is likely on the verge of passing a demographic threshold beyond which it could not 
recover. They nonetheless believe it is prudent to take the results from the demographic 
study areas of a declining population seriously and they suggest "...a conservative 
approach to spotted owl management ..." and continued research and monitoring of the 
spotted owl population (USDA and USDI 1994a p. 3&4-235). 

In addition, the results of two spatially explicit spotted owl population simulators indicate 
that the response of the spotted owl population to different amounts and configurations of 
habitat proposed for federal lands (including the President's Forest Plan) is highly 
dependent on the assumptions made about life history parameters (fecundity rates, adult 
survival rates, survival rates of dispersing juveniles, and rates of juvenile emigration from 
study areas). Depending on parameters used to initialize the models, the results indicate 
that the population could decline substantially or decline slowly and then stabilize 
(Raphael et al. 1994). A second model indicates that the population could behave 
unpredictably in areas with substantially less than 60 percent habitat during the period of 
habitat recovery (Lamberson et al. 1994 p. 194). The results of these models are based on 
several inputs for which empirical knowledge is uncertain, such as assumptions of 
juvenile dispersal ecology which is admittedly little understood (Lamberson et al. 1994 p. 
193) and juvenile emigration rates for which there is little data (see Holthausen et al. 
1994). Oiven this uncertainty and potential risk surrounding the spotted owl population 
over the next 
50 years, it is likely that reproductive input to the population from nonfederal clusters, 
especially those with which there is the potential for demographic interchange with 
clusters supported on federal lands, is very important to buffer against unanticipated 
population declines on federal reserves. 

The Role of Nonfederal Lands in Spotted Owl Recovery 
In general, nonfederal lands that are intermingled with, or are adjacent to, federal reserves 
are important for providing nesting, roosting, and foraging habitat to support clusters of 
owls that occur largely on federal reserves. Many of the owls with site centers on federal 
land likely use nonfederal land to meet part of their habitat needs. There are 171 
territorial site centers on federal reserves designated under the President's Forest Plan in 
Washington State that have DNR-managed land in some portion of their median home 
range-sized circle @NR 1995d; WDFW 1995~). Results of spatially explicit population 
modeling indicate that increasing cluster size above 15-25 pairs, especially above 20 
pairs, increases the likelihood that the cluster will be self-sustaining for 50-100 years 
(Thomas et al. 1990; Lamberson et al. 1992; Lamberson et al. 1994). The majority of the 
Late-Successional Reserves established in the Western UBshington Cascades and 
Olympic Peninsula provinces currently support clusters of less than 20 activity centers 
(USDA and USDI 1994a Appendix G part 3 p. G-15 - (2-16). Most of these reserves also 
have less suitable habitat than they are capable of supporting (USDA and USDI 1994a p. 

ffected Environment Merged EIS, 1998 



3&4-43). Thus, contributions of activity centers and habitat that are on adjacent 
nonfederal lands provide important support to the population in terms of increasing 
cluster size and providing habitat for small to medium clusters centered on federal lands. 

Results from population models have also shown that even large clusters of spotted owls 
have an uncertain fate if they occur in areas uith less than an optimum amount of habitat 
to support that cluster (Lamherson et al. 1994 p. 193)." In the western Washington 
Cascades, two of the 22 Late-Successional Reserves currently support clusters larger than 
20 pairs. One of these reserves has 58 percent suitable habitat and the other has 48 
percent suitable habitat (USDA and USDI 1994a Appendix G part 3 p. G-15). Both of 
these levels are less than amount of habitat that these reserves could support (USDA and 
USDI 1994a p.38~4-43). In the Olympic Peninsula Province, one of 10 Late-Successional 
Reserves currently supports clusters of more than 20 activity centers. This LSR has 52 
percent suitable habitat. Larnberson et al. (1994) suggest that one way to increase short- 
term occupancy rates of clusters with less than optimal amounts of habitat is to increase 
their effective size by preserving suitable habitat in adjacent areas. 

The Interagency Scientific Committee (Thomas et al. 1990), the Northern Spotted Owl 
Recovery Team (USDI 1992b) and the FEMAT (1 993) all recognized that nonfederal 
lands play a role in the long term recovery of the spotted owl population. The recovery 
team identified several areas where nonfederal lands are needed in addition to federal 
lands to support medium to large clusters of spotted owls. In the Western Washington 
Cascades Province, these areas include nonfederal lands on the north, south and east sides 
of the Finney Block (a portion of the Mount Baker-Snoqualmie National Forest that is 
completely surrounded by nonfederal lands) in the North Cascades, nonfederal lands in 
the checkerboard ownership area of the 1-90 corridor, in the Siouxon area directly 
adjacent (on the west side) to the Gifford Pinchot Natlonal Forest, and in the Columbia 
River Gorge south of the Gifford Pinchot National Forest." In the Olympic Peninsula 
Province, the recovery team identified the Hoh-Clearwater Block on DNR-managed lands 
west of the central core of the Olympic National Park and Olympic National Forest 
Service lands as important to recovery. These lands are discussed as part of the Olympic 
Experimental State Forest (see Section 4.4.3 of this DEIS). For the Western Washington 
Lowlands Province, the role of nonfederal lands are discussed in the next section in terms 
of distribution concerns. 

27 While this optimum amount of habitat is not known, the work of Ban and Forsman (1992) 
suggests that landscapes that have more than 60 percent habitat support reproductively successful spotted 
owl populations at a relatively high density, 

2x In addition to being important for demographic support, the recovery team identified some of 
these areas for distribution concerns. Maintenance of species distribution is discussed in the next section, 

Merged EIS, 1998 Affected Environment 



DNR HCP Alternatives and Demographic Support: Background 
Management of DNR forest lands under each of the HCP altematives will result in 
different amounts and configurations of spotted owl nesting, roosting, and foraging 
habitat. A useful way in which to think about how well each alternative contributes to 
demographic support of the population is in terms of metapopulations and source and 
sink dynamics. Wildlife populations that occur in many semi-isolated sub-populations 
which are connected through immigration and emigration are called metapopulations 
(Levins 1970; Crilpin and Hanski 1991). Sub-populations that exist in high quality habitat 
conditions that allow for population growth can be thought of as occurring in source 
areas. Source areas produce more individuals than can be supported given their carrying 
capacity and these individuals must emigrate to survive. Habitat patches in which quality 
is low and mortality rates exceed productivity are called sink areas. Sub-populations in 
sink areas would become extirpated without periodic immigration of individuals from 
source areas. 

The overall population growth rate for metapopulations is determined by the proportion 
of the population that occurs in source areas versus the proportion of the population that 
occurs in sink areas, the spatial relationships among source and sink areas, and the 
difference between population growth rates in source areas versus sink areas. As long as 
source areas are located such that juveniles can successfully disperse to sink areas and the 
mortality rate in sink areas is not so high that few juveniles survive to reproduce within 
sink habitat patches, the overall population should remain stable. Another important 
dynamic occurs when sink areas have population growth rates that are not substantially 
smaller than one and when they are in close proximity to source areas. Under this set of 
conditions, sink areas contribute individuals to source populations, thus enhancing the 
overall genetic and demographic stability of the population. 

When sink areas become isolated from source areas, they can become highly vulnerable 
to extirpation. If sink areas from which sub-populations have been extirpated remain - - 
isolated from source areas, sub-populations can disappear from entire geographic regions. 
Further, the location of source areas and sink areas are dynamic as habitat conditions 
change over time. For example, forests mature in marginal areas such that sink areas 
eventually become source areas, or habitat patches are degraded through logging or 
natural disturbance such that source areas become sink areas. If a number of sub- 
populations in sink areas disappear without eventuai input and reestablishment from 
source areas, the total number of habitat patches that are subject to changing habitat 
conditions (i.e., the number of sink areas that have a chance of becoming source areas) 
and that support the entire metapopulation through time could decrease. The 
metapopulation would then likely be more vulnerable to extirpation. 

While there is no empirical data of population rates for clusters that occur on federal 
lands and DNR-managed lands, one can make some generalizations about habitat 
conditions and configurations on DNR-managed lands and their relationship to federal 
reserves under each of the altematives, and how these configurations could contribute to 
metapopulation dynamics and demographic support to the population. In general, areas 
with larger contiguous habitat patches which support clusters of 20 or more spotted pairs 
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will have a high likelihood of being self-sustaining (Thomas et al. 1990; Lamberson et al. 
1992; Lamberson et al. 1994; Raphael et al. 1994). One might hypothesize that over time 
such habitat blocks have the potential to act like source areas more often than they would 
act like sink areas because higher percentages of habitat in the landscape and less 
fragmentation appear to be associated with higher productivity, higher rates of occupancy. 
lower vulnerability to competition and predation, and less disruption to social dynamics 
(Bart and Forsman 1992; Carey et al. 1992; USDI 1992b; Johnson 1993; Lemkhul and 
Raphael 1993; Bart 1995.)29 

Habitat conditions should improve in federal reserves over time as forests mature and 
suitable habitat blocks become larger and less fragmented. Many of these areas will 
likely act as source areas. There will obviously be variations in habitat quality on federal 
reserves due to differences in elevation, latitude, and unpredictable environmental 
variations (such as weather-induced changes in prey populations) such that these areas 
will not always uniformly act as sources. However, for reasons stated above, federal 
reserves should have a high probability of serving as sources more often than sinks. 

Currently, DNR-managed lands that are within 4 miles of federal reserves, and thus likely 
provide habitat to spotted owls that are part of or have the potential to interact with 
clusters on federal land, probably act more often like sink areas than source areas. This 
assessment is based on the fact that the estimation of the amount of DNR-managed lands 
in suitable habitat within 4 miles of federal reserves is between 24 and 35 percent (see 
Tables 4.2.1 and 4.2.2). Suitable habitat patches on DNR-managed lands are also 
fragmented. This combination of habitat conditions would not likely support source sub- 
populations. As was discussed above, sink sub-populations can still provide demographic 
support to the population. Owl activity centers on DNR-managed lands probably do 
provide individuals to the federal source population, at least occasionally. A more 
mathematically-oriented explanation of the population parameters governing 
demographic support from DNR-managed lands can be found in Section 4.3.1. 

Alternative A 
DNR-managed lands under Alternative A would provide no more habitat than is required 
to meet the 40 percent take guidelines. Individual sponed owl territories would be 
supported at less than optimal habitat conditions under these guidelines. Habitat at a 
landscape level is likely to become more fragmented, and the ability of DNR-managed 
lands to contribute more habitat to existing owl sites or support larger clusters of activity 
centers than they do now would be limited, if not impossible. For the near term. activity 
centers that currently provide support to the federal population will continue to do so. 
While contribution of any juveniles to the poi,ulation from sites on DNR-managed lands . . - 
constitutes support to the entire metapopuiatibn and is important during periods of overall 
population decline or in areas with low population density, the habitat conditions that 
would result from implementation of Alternative A would not likely contribute to an 

29 This can only be stated hypothetically because there is still much to be learned about the 
relationship between spotted owl habitat characteristics and successful reproduction (USDI 1992b; USDA 
and USDI 1994a). 
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improving demographic situation over the long term. In addition, because the overall 
levels of habitat on DNR-managed lands would decline near federal reserves, it is likely 
that DNR-managed lands near federal lands would continue to act as sink areas rather 
than ever developing into source areas. It is also possible that the difference in 
population growth rates between source and sink areas could become larger as habitat 
conditions on DNR-managed lands deteriorate over time. In other words. the mortality 
rate in sink areas could increase from current levels. If mortality rates in sink areas are 
too high, these areas can actuall) serve as a drain on the population. 

Under Alternative A, the total amount of habitat on DNR-managed lands within 2 miles 
of federal reserves would decrease from between 27 and 34 percent to 18 percent of 
DNR-managed lands in the distance band. The total amount of habitat on DNR-managed 
lands within 4 miles of federal reserves would likely decrease from between 24 and 35 
percent to 14 percent. 

In the five west-side planning units, only 18 of 145 activity centers whose median home 
range-sized circles includes DNR-managed lands occurs farther than 4 miles from federal 
reserves. The remaining 127 territorial sites occur within 4 miles of federal reserves and 
thus have a high potential for making reproductive contributions to the population. Under 
Altemative A, DNR-managed lands would contribute the present amount of habitat or 
less to all 145 activity centers. The full range of sites that have varying probabilities of 
contributing to the population would be retained. However, as activity centers move and 
their associated regulatory circles move, or as circles become decertified, the level of 
habitat contribution to the population will decline. Habitat that is lost to attrition (e.g., 
snags and down woody debris decay over time without new input) or natural disturbance 
will also not be replaced. 

Alternative B 
Under Alternative B, DNR would manage NRF management areas such that 50 percent of 
these areas within each WAU would be in habitat at any one time. The majority of NRF 
management areas are within 2 miles of federal reserves, some NRF areas occur within 
4 miles of federal reserves, and a small percentage fall in the 4-6 mile distance band from 
federal reserves (see Table 4.214). There are no designated NRF management areas in 
the Straits or South Coast planning units. Most known spotted owl activity centers that 
influence DNR-managed lands occur within 2 miles of federal reserves (see Table 4.2.5). 

Under Altemative B, the total amount of habitat on DNR-managed lands within 2 miles 
of federal reserves would decrease from between 27 and 34 percent to 24.7 percent. 
Habitat on DNR-managed lands within 4 miles of federal reserves would decrease from 
between 24 and 35 percent to 18.7 percent of total DNR-managed lands in the 0-2 and 2-4 
mile distance bands. 

NRF management areas would contribute to 66 known activity centers, the vast majority 
of which occur within 4 miles of federal reserves. NRF management areas on DNR trust 
lands in the five west-side planning units occur in all of the areas identified by the 
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recovety team (USDI 1992b) as important for demographic support, with the exception of 
southwest Washington. 

Alternative B would provide 18,232 acres more habitat than Alternative A on DNR- 
managed lands within 2 miles of federal reserves. It would provide 21,102 more acres of 
habitat than projected under Alternative A on DNR-managed lands within 4 miles of 
federal reserves in the five west-side planning units (see Table 4.2.14). However, this 
amount will still represent an overall decrease from current conditions in the total amount 
of habitat on DNR-managed lands. Most of the decrease in habitat from current 
conditions under Alternative B is attributable to the lack of NRF management areas in the 
Straits Planning Unit. If we look at the percentage of DNR-managed lands within 4 miles 
of federal reserves that would be in habitat over the long term in the North Puget, South 
Puget and Columbia planning units under Alternative B overall habitat conditions should 
improve from a current 22.4 percent of DNR-managed lands in habitat to 24.3 percent of 
DNR-managed lands in habitat. 

While Alternative B would provide more habitat throughout the life of the HCP than 
Alternative A, neither of these alternatives would likely significantly improve DNR- 
managed lands as potential source areas for spotted owls that would interact with the 
federal population. The fact that Alternative B allows for the degradation of old forest 
habitat to sub-mature habitat except for approximately 20,000 acres of nest habitat 
patches also leads us to conclude that the overall habitat conditions provided in NRF 
areas for this alternative would not likely provide source conditions. However, the 
habitat that Alternative B would provide is more certain over time and likely to be less 
fragmented than under Alternative A. This is because Alternative B provides a 
commitment to maintain and develop habitat over time at a constant level, and because 
the required level of 50 percent of NRF management areas within a WAU would result in 
larger contiguous blocks of habitat than would a 40 percent circle guideline. Thus, we 
might expect that the difference between population growth rates would not be large 
between federal reserves and NRF management areas. Therefore, NRF areas would be in 
an adequate condition to contribute individuals to the metapopulation. 

Alternati~~e C 
Under Alternative C, DNR would manage NRF management areas such that 60 percent 
of these areas in each WAU in which they occur would be maintained in nesting. - 
roosting, and foraging habitat. NRF management areas are designated in the North Puget, 
South Puget, Columbia planning units (same as Alternative B) and within 2.7 miles of 
federal reserves in the Straits Planning Unit. 

The total amount of habitat on DNR-managed lands withm 2 miles of federal reserves 
would increase kom between 27 and 34 percent to 45 percent. The amount of habitat on 
DNR-managed lands within 4 miles of federal reserves in the five west-side vlannine - - 
units is projected to reach 33.6 percent. This would be an increase using the lower 
present habitat estimation of 24 percent, and a slight decrease from present conditions 
using the higher habitat estimation figure of 35 percent. 

Merged EIS, 1998 Affected Environment 



Under Alternative C, NRF management areas would contribute habitat to 108 of the 
145 known activity centers in the five west-side planning units, most of which occur 
within 4 miles of federal reserves. 

Alternative C would prov~de 71,212 more acres of spotted owl nesting, roosting, and 
foraging habitat than Alternative A on DNR-managed lands within 2 miles of federal 
reserves. It would provide 88,079 more acres of habitat than Alternative A on all DNR- 
managed lands within 4 miles of federal reserves. Implementation of Alternative C 
would provide the highest degree of contribution toward demographic support to the 
population because of higher overall habitat levels within 4 miles of federal reserves than 
would be provided under Alternatives A and B, and because NRF management areas are 
designated on a high percentage (75 percent) of all DNR-managed lands within 2 miles of 
federal reserves. It is possible that at a 60 percent habitat level on NRF areas on a WAU- 
by-WAU basis, that some DNR-managed lands could act as source areas to the 
metapopulation even though overall, DNR-managed lands within 2 miles of reserves 
would only reach 45 percent total habitat. 

DNR-managed lands farther than 4 miles from federal reserves do not have as much of an 
opportunity to make a significant contribution to the demographic support of the federal 
population than lands that are within 4 miles of federal reserves. This is simply because 
spotted owls that have established territories on the outer edge of federal reserves would 
not likely use habitat that is farther than 4 miles from their activity centers. Activity 
centers that are located farther than the dispersal capability of juvenile spotted owls from 
federal clusters have a low likelihood of contributing individuals to the main portion of 
the population supported on federal reserves. Conversely, activity centers that are located 
at great distances from federal reserves are not likely to be recolonized by dispersing 
juveniles from federal reserves. This is especially true of activity centers located farther 
than 12 miles from federal reserves, as this is farther than the mean distance that most (67 
percent) juvenile spotted owls are known to successfully disperse (Thomas et al. 1990 
Appendix P). Dispersal distances of juvenile spotted owls have been recorded at 
distances up to 76 miles though these occurrences are rare (WFPB 1995a). Juveniles 
dispersing from intermediate distances do have an opportunity to contribute demographic 
support to the popdation, though the probabiiity of successfuf dispersal is likely to 
decrease the farther the birds have to disperse through low quality habitat. 

While the number of known site centers to which DNR-managed lands would make a 
contribution decreases from Alternative A (145) to Alternatives B (66) and G (1081, those 
sites to which DNR-managed lands would make a contribution would be supported with 
more habitat over time and with more certainty that habitat would be maintained and 
developed throughout the term of the HCP. The results of our modeling show that if the 
population stabilizes sooner than 50 years, NRF areas could support more sites than they 
do at present. The amount and quality of habitat that would contribute to spotted owl site 
centers would be higher in Altemative C than in Alternatives A and B. Alternative C 
would require development of new habitat to old-forest characteristics, while Alternative 
B would allow degradation of old-forest habitat to sub-mature. Thus, the ability of NRF 
management areas to support source populations is probably lower in Altemative B than 
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in Alternative C. However, DNR's forest growth and harvest model of Alternative B 
does predict the existence of over 50,000 acres of forest older than 150 years by the end 
of the planning period within NRF management areas. There are presently only 32,000 
acres of forests older than 200 years on all DNR-managed lands within the entire five 
west-side planning units. This amount of older forest may provide more high quality 
nesting habitat than currently exists within NRF areas and would likely provide more 
opportunities for successful nesting than would be provided under Alternative A. 

Criterion 5: Maintenance of Species Distribution 
Maintaining the distribution of the spotted owl population throughout the range of 
ecological conditions and geographic locations in which the owl has historically resided 
is important to conservation of the species because it reduces the risk of widespread 
extirpation (USDI 1992b). The Northern Spotted Owl Recovery Team (USDI 1992b) 
cited four reasons why a well-distributed population reduces the risk of extirpation. The 
first is that any substantial reduction in the range would reduce the number of local 
populations contributing to the whole popuiation (the metapopulation). The fewer local 
populations, the higher the chance that large portions of the metapopulation could 
become extinct, and thus the higher chances that the entire population could go extinct. 
The second reason is that range reduction reduces the kinds of environments (i.e., forest 
types) that the spotted owl inhabits, thus subjecting the population to extirpation from 
random environmental events such as rapid change m climatic conditions, catastrophic 
loss of habitat from fires, insects, disease or volcanic eruption. With a well-distributed 
population it is unlikely that the entire population would be lost to a small number of 
such random environmental events. Third, the elevational and geographic fiinges of a 
species' range are often where a species makes the most rapid adaptations to different 
environments. Thus, losing the population at these fringes could inhibit the spotted owl's 
evolutionary capabilities. Fourth, the geographical and elevational fringes of the range 
may prove to be important in the face of climate change. The northern part of the range 
and higher elevation habitats would be important if climate change produced a warmer 
regional climate in the Pacific Northwest. If, however, climate change produced local 
cooling pockets in the Pacific Northwest (Smith 1990), lower elevation habitats and the 
southern portion of the owi's range would become important to the owl's survival as a 
species. Maintaining species distribution thus requires that clusters of breeding owls are 
maintained throughout the range of ecological conditions and geographic extent, and that 
connectivity is maintained between sub-populations throughout the range. 

The recovery team identified several areas that are of key distributional concern to the 
spotted owl population in the western Washington provinces. Nonfederal lands play a 
role in all of these areas. In the Western Washington Cascades Province, the 1-90 - 
corridor is important for maintaining population connectivity between the north and south 
Cascades. The Siouxon area was identified as important because nonfederal lands provide 
low- elevation habitat (important because this habitat type is uncommon on federal lands) 
and they support a cluster of owls in the western portion of the province. The Columbia 
Gorge area south of the Gifford Pinchot National Forest is important for population 
connectivity between the Washington and Oregon Cascades. The Mineral Block area is 
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important because it constitutes the westemmost cluster of spotted owls in the 
Washington Cascades and may serve as an important demographic link between the 
Olympic Peninsula population and the Washington Cascades. 

In the Western Washington Lowlands Province, nonfederal lands in southwest 
Washington were identified as particularly important because of the lack of federal lands 
to support spotted owls (USDI 1992b p. 109). Low population density, limited habitat, 
limited and isolated distribution of site centers, and province isolation all pose severe 
threats to the spotted owl population in this province (USDI 199211 p. 107). The Western 
Washington Lowlands Province retxesents 40 uercent of the suotted owl's historic ranee v 

in the state (Hanson et al. 1993). ioss  of the entire sub-population in this provmce would 
obviously represent a large truncation of the range of the spotted owl in Washington. The 
recovery team also raised the concern that loss of the southwest Washington population 
could demographically isolate the Olympic Peninsula sub-population from the rest of the 
spotted owl's range (USDI 1992b p. 109). This concern was analyzed in some detail by 
the federal Reanalysis Team (Holthausen et al. 1994) in their examination of the role of 
nonfederal lands in maintaining a stable sub-population on the Olympic Peninsula. While 
the results of the Reanalysis Team's work indicate that province isolation may not be as 
severe a threat as the recovery team originally thought for the Olympic Peninsula, they 
retained a tone of caution in mterpreting the results of existing demographic data 
(Holthausen et al. 1994 p. 1-2). Given the uncertainty surrounding the status of the 
spotted owl population described in the above section on demographic support, it is 
prudent to still consider the reestablishment of population connectivity in southwest 
Washington as an important factor in maintaining species distribution throughout the 
historic range of the spotted owl in Washington (see also Buchanan et al. 1994 p. 19-20). 

The DNR HCP Alternatives and Maintenance of Species Distribution 
For maintenance of species distribution, each of the alternatives is discussed in terms of 
the following: geographic extent of nesting, roosting, and foraging habitat that would be 
provided under each alternative; the certainty with which habitat would be provided over 
time; contribution to maintaining nesting, roosting and foraging habitat in a range of 
efevational gradients; and maintaining population connectivity. 

Alternative A 
Alternative A would contribute to the maintenance of species distribution in the 
following way. It would retain habitat within known spotted owl circles on DNR- 
managed lands at the level required to meet incidental take guidelines. Currently, DNR- 
managed lands contribute habitat to spotted owl activity centers throughout the historic 
range of the owl in Washington. 

However, over the next 100 years, the level of habitat contribution to known and future 
activity centers is expected to decline. Thus, current levels of contribution to 
maintenance of species distribution will also likely decline. Activitv centers in the 
Western Washington Lowlands Province are, in general. isolated from large clusters of 
activity centers and are existing under less than optimal habitat conditions. Without a 
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commitment to maintain and develop new habitat to support these activity centers, they 
will not likely persist over the next 100 years. 

Alternative A does not make a significant long-term contribution to maintaining - - - 
population connectivity. This is due to the lack of provisions to manage for dispersal 
habitat in areas identified by the recovery team as important for demographic interchange. 

Alternative B 
Alternative B contributes to the maintenance of species distribution in the following 
ways. First, it would provide a steady amount of habitat near federal reserves in the 
North Puget, South Puget, and Columbia planning units. Because most federal land is 
positioned at higher elevations than DNR-managed lands, the fact that there will be 
nesting. roosting, and foraging habitat within 2 miles of federal reserves, a wider 
elevational gradient of habitat would be provided than by federal reserves alone. Second, 
NRF management areas are designated in the Siouxon, Columbia Gorge, and Finney 
areas, which were identified by the recovery team as important for distributional concerns 
(see above). Third. Alternative B has designated Dispersal management areas in places 
where DNR-managed lands occur between and among federal reserves to facilitate 
movement of juveniles among those reserves. 

Alternative B does not designate NRF areas in the South Coast Planning Unit or in the 
portion of the Columbia Planning Unit that falls within the Western Washington 
Lowlands Province. There are 18 territorial spotted owl activity centers that occur in the 
Western Washington Lowlands Province, 11 of which occur in the South Coast Planning 
Unit and seven of which occur in the Columbia Planning Unit. Thirteen of these 18 
activity centers have median home range-sized circles that overlap DNR-managed lands. 
Thus. a large proportion of the remaining activity centers in the Western Washington 
Lowlands Province occur on or near DNR-managed lands. By not designating NRF areas 
in the South Coast Planning Unit or in the western portion of the Columbia Planning 
Unit, Alternative B leaves a significant gap in DNR's contribution to the maintenance of 
species distribution in Washington State. 

Alternative C 
Alternative C contributes to maintenance of species distribution in the following ways. 
First, it would extend the elevational gradient of suitable habitat from federal reserves in 
the North Puget, South Puget, Columbia, and Straits planning units3' (Maps 12, 13, 14, 
and 17). Second, Alternative C designates NRF management areas in the Siouxon, 
Columbia Gorge, and Finney areas, which the recovery team identified as important for 
distribution concerns (same NRF areas as in Alternative B). Third, Alternative C would 
provide dispersal habitat on DNR-managed lands that fall between federal reserves, thus 
facilitating movement of juveniles among federal reserves (same dispersal areas as in 
Alternative B; see Maps 12 through 114). 

30 NRF areas extend 2 7 miles from federal reserves m the Strarts Plannrng Unrt 
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A fowth way in which Alternative C contributes to the maintenance of species 
distribution is through the designation of experimental spotted owl management areas on 
DNR-managed lands in a 4-mile radius around five known spotted activity centers. The 
intent of these areas is to learn more about the habitat characteristics of second-growth 
forests in which sponed owls successfblly nest. This provision of Alternative C could 
allow at least five activity centers supported by DNR-managed lands to persist for at least 
the short term. However, in addition to the demographic and environmental uncertainty 
associated with small clusters and isolated activity centers, the experimental nature of the 
management areas designated under Alternative C could pose additional risks to these 
activit) centers. Alternative C would put these sites on the incidental take permit, in case 
of incidental take from experimental silvicultural treatments within the management 
areas. Thus, Alternative C does not provide any long-term certainty for support of 
spotted owl activity centers on DNR-managed lands in southwest Washington. 

Alternatives B and C would require DNR to manage forests such that the amount of 
habitat types in mid- to low elevation areas would he extended beyond what would be 
provided on federal reserves alone. Because each of these alternatives commits DNR to 
maintaining and developing habitat in specific landscapes for the tern of an HCP, there is 
more certainty associated with the ability of DNR-managed lands to continue to 
contribute middle and low elevation habitat than Alternative A. Alternative A would 
provide habitat in a wider geographic range, but at lower quality (is., more fragmented) 
and with less certainty over the long term. Alternative C contributes habitat at a higher 
level and adds NRF areas in the Straits Planning Unit. Thus Alternative C makes a 
stronger contribution of nesting, roosting, and foraging habitat that would support 
maintenance of species distribution than Alternative B. 

Alternatives B and C hoth provide dispersal habitat in areas that are important for 
population connectivity. Alternatives B and C provide the same amount of dispersal 
habitat in the same locations. Alternative A has no provision for dispersal habitat and 
thus does not contribute as well as Alternatives B and C to maintaining connectivity 
among federal reserves. 

Cumulative Effects 
The purpose of this section is to discuss the impacts of the alternatives in the context of * 

other significant actions affecting spotted owls in the five western Washington planning 
units. These actions are the President's Forest Plan, the proposed 4(d) special rule for the - - 
spotted owl, and other HGPs. 

The President's Forest Plan 
A description of spotted owl habitat provided on federal lands in the President's Forest 
Plan appears in the affected environment section (p. 4.2.1 - x). In addition, the role of 
federal reserves in terms of population recovery and maintenance is discussed hoth in the 
affected environment section and in the background for the demographic support 
criterion. 
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The single most important action affecting northern spotted owls is the implementation of 
the President's Forest Plan, but as of February 1996, the plan's implementation was not 
proceeding as was originally anticipated. Spotted owl habitat slated for protection under 
the plan has been authorized for harvest under an emergency 2-year salvage timber 
program (Pub. L. No. 104-19, 109 Stat 240 (1995)). To date, there are several timber 
sales planned within Late-Successional Reserves in the Olympic and Mount Baker- 
Snoqualmie National Forests. It is currently un!snown how many sales will eventually be 
sold and how much habitat this law will allow to be removed. Analysis of the DNR HCP 
alternatives was conducted assuming that the President's Forest Plan would provide the 
level of protection for sponed owls described in FEMAT (1993) and the FSEIS for the 
plan (USDA and USDI 1994a). If these assumptions cannot be substantiated in light of 
Public Law 104-19 or any other substantial departure from the original President's Forest 
Plan, this analysis may need to be reconsidered. 

Given the extent of habitat provided on federal reserves, the role of nonfederal lands in 
most parts of Washington State are to provide demographic support to the bulk of the owl 
population on federal lands and to facilitate dispersal among reserves. If the level of 
protection provided under the President's Forest Plan were to decrease, the role of 
nonfederal lands in spotted owl recovery would become much larger. 

The Proposed 4(d) Special Rule 
Pursuant to section 4(d) of the Endangered Species Act, special rules may be promulgated 
with respect to a particular federally listed species. Such special rules may permit 
incidental take so long as they meet the conservation needs of the listed species. US.  
Fish and Wildlife Service proposed a 4(d) special rule for the spotted owl in light of the 
significant protection provided the spotted owl through the Pres~dent's Forest Plan (60 
Fed. Reg. 9484 (1995)). This proposal would retain the application of incidental take 
restrictions in certain areas of nonfederal ownership while relaxing them in others. The 
proposal designates six Special Emphasis Areas (SEAs) in Washington State. Incidental 
take restrictions are also to apply to nonfederal lands within 2 miles of spotted owl sites 
on federal reserves for the next 2 years. In addition, 70-acre cores would be retained 
around nest sites outside of SEAs. The last relevant provision is that landowners still 
retain the opportunity to seek relief from incidental take prohibitions through habitat 
conservation plans. 

Five of the six SEAs are in or overlap the western Washington HCP planning area - the 
Finney, 1-90 corridor, Siouxon, Mineral Block and Columbia Gorge areas. The western 
Olympic Peninsula SEA is in the OESF Planning Unit. There is a large degree of overlap 
between DNR- designated NRF management areas under Alternatives B and C and the 
SEAS. NRF areas outside of SEAs within 2 miles of federal reserves also overlap with 
provisions of the proposed rule. 

Under Alternative A, circle-by-circle management would continue on DNR-managed 
lands within SEAs. USFWS, in proposing its 4(d) special rule, took into account 
"...emerging, nonfederal landowner Habitat Conservation Plans" (60 Fed. Reg. 9484 
(1995)). In its Biological Assessment of the President's Forest Plan, USFWS stated that 
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simply abiding by incidental take prohibitions within SEAs would not meet conservation 
goals for the spotted owl (USDA and USDi 1994a Appendix G). DNR's HCP proposal is 
the largest in area in Washington. Thus, the ability of the proposed 4(d) special rule to 
complement the President's Forest Plan in achieving recovery of the spotted owl would 
need to he reassessed in light of the lack of an HCP on DNR-managed lands. 

Under Alternative B. management of DNR NRF areas would increase the amount of 
habitat available to spotted owls (both NRF and dispersal) compared to the amount 
provided under Alternative A. In addition, suitable spotted owl nesting, roosting, and 
foraging habitat would be provided within 2 miles of federal reserves outside of SEAs in 
the western Cascades. Given that this provision of the proposed rule is to last for 2 years 
and then be re-examined, the amount of habitat provided by Alternatives A and B under a 
proposed 4(d) special rule may not be significantly different. If USFWS retained take 
prohibitions around "federal circles" that use DNR-managed lands for more than a 
decade, Alternative B would provide more support to these sites than Alternative A. 

Alternative C would provide more habitat to support spotted owls within SEAs than 
either of the other two alternatives. It would also provide support to the federal 
population in the Straits Planning Unit, which would exceed the overall protection to the 
population provided under the combination of a proposed 4(d) special rule and 
Alternative B or A. 

None of the alternatives, in conjunction with the proposed 4(d) special rule, provide 
habitat that would lead to an improving situation for spotted owls in southwest 
Washington. 

Other HCPs 
To date, the only HCP that has been approved in the vicinity of the five west-side 
planning units is on the timberlands of Murray Pacific Corporation in Lewis County 
(Beak Consultants, 1993, 1995). The Murray Pacific HCP is a multispecies plan that 
includes provisions for spotted owl dispersal habitat. Murray Pacific lands fall between 
the Gifford Pinchot National Forest and the Mineral Block. They also own lands within 
the Mineral Block. The Mineral Block is a disjunct portion of the Gifford Pinchot 
National Forest that constitutes the westemmost Late-Successional Reserve in the 
Western Washington Cascades Province. The dispersal habitat provisions of the Murray 
Pacific HCP provide connectivity between the western Washington Cascades population 
and a cluster of spotted owls that reside mostly on U S .  Forest Service land in the Mineral 
Block. The Northern SpottedOwl Recovery Team identified connectivity in this area as 
a recovery priority for nonfederal lands (USDI 1992b). 

Under Alternative A, the Murray Pacific HCP would provide the only dispersal link 
between the main stem of federal reserves in the western Cascades and the Mineral 
Block. If either Alternative B or C were implemented, DNR-managed lands would also 
provide dispersal habitat in the same vicinity, but to the north of the Murray Pacific 
ownership (see Map 13). Thus, either Alternative B or C would improve the ability of 
juvenile owls to disperse between the Mineral Block and the main stem of the Gifford 
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Pinchot National Forest compared to what would occur only with the Murray Pacific 
HCP. 

There are several other HCPs proposed within the five west-side planning units, including 
the recently released draft Plum Creek HCP. However, none of these proposed HCPs are 
near enough to completion allow accurate assessment of their cumulative impacts in light 
of the proposals contained within this document. 
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