


4.3.1 Northern Spotted Owl 

Summary 
Our analysis shows that Alternative C is expected to best enhance the survival and 
recovery of spotted owls in the Eastern Washington Cascades Province (see Matrix 
4.3.1). For all six evaluation criteria, Alternative C results in either the greatest net 
benefit or the least adverse impact to the owl population. Alternative C provides the 
largest amount of NRF and dispersal habitat (Table 4.3.23). Owl habitat will be the least 
fragmented, have the widest geographic distribution, and be maintained with a high level 
of certainty. Also, under Alternative C the fewest site centers suffer adverse impacts. 

The comparison of Alternatives A and B can he reduced to an assessment of short-term 
risk versus long-term risk. Alternative B poses greater short-term risk to the spotted owl 
population in the Eastern Washington Cascades Province, but Alternative A poses greater 
long-term risk. Over the short term, Alternative B harvests more owl habitat and puts 
more site centers at risk for take (Table 4.3.23). Alternative A is likely to maintain a 
larger proportion of existing owl habitat and site centers over the short term, but over the 
long term, natural disturbance and shifting site centers are likely to cause a substantial 
reduction in both habitat and occupied site centers. An important element in comparing 
the long-term risk of the. alternatives is certainty. Alternative B is projected to remove 
more habitat, but the amount and spatial distribution of the remaining habitat, and habitat 
to be developed, are known and the product of a conservation plan. It is likely that under 
Alternative A, owl habitat on DNR-managed lands will become more fragmented and 
less capable of supporting spotted owls. Furthermore, under Alternative A, low 
confidence must be assigned to any estimate of future owl habitat conditions on DNR- 
managed lands. This is particularly true in the eastern Washington Cascades where fire 
suppression has greatly increased the probability of catastrophic disturbance. 

Our assessment leads to us to conclude that the long-term risk of extinction is less under 
Alternative B. Is this long-term benefit worth the short-term risk? In other words, will 
the short-term risks appreciably reduce the likelihood of survival and recovery of the 
species? The President's Forest Plan included an assessment of the likelihood that the 
plan would support species' populations (FEMAT 1993). Panelists assessing the spotted 
owl population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV- 
153) -- habitat under the plan is of sufficient quality, quantity, distribution, and 
abundance to allon the species population to stabilize, well-distributed across federal 
lands. The remaining 18 percent was assigned to outcome B -- habitat under the plan is 
of sufficient quality, quantity, distribution, and abundance to allow the species population 
to stabilize, but with significant gaps in the historic species distribution on federal land. 
In effect, the panelists concluded that the risk of spotted owl extinction under the 
President's Forest Plan is zero. In an independent assessment, USFWS stated that the 
President's Forest Plan "...should provide a strong habitat network to maintain a viable 
and self-sustaining population of spotted o\vls for the next 100 years." (USDA and USDI 
1994a p. G-18). If the President's Forest Plan is successfully implemented. then the 
short-term risk to the species is minimal. Placed in this context, the long-term benefits of 
Alternative B are worth the short-term risk. 
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Alternative B follows the principles propounded by the Northern Spotted Owl Recovery 
Team. They stated, "Emphasis should be placed on management for clusters, or local 
population centers, of owls in large habitat blocks rather than for individual pairs" (USDI 
1992b p. 57). Alternative B concentrates owl habitat in proximity to federal reserves, and 
is thus more likely to support spotted owls clusters on federal reserves. Again, under 
Alternative A, owl habitat on DNR-managed lands is expected to become more 
fragmented, i.e.. less concentrated, and the spatial arrangement of habitat will be 
astrategic. In short, Alternative B provides better conservarion for spotted owls in the 
eastern Washington Cascades than Alternative A. 
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Matrix 4.3.1 : Management Strategies for HCP (excluding OESF) 

Spotted Owl 

'Jesting, 
toasting, and 
:oraging 
NRF) habitat 

Alternative A 
No Action 

)ispersal 
labitat 

Within spotted owl 
site centers (1 3- or 
2.7-mile radius), 40% 
of total acreage is 
maintained in suitable 
owl habitat. The 
remaining area will br 
harvested. No 
additional acreage 
will become habitat. 

Alternative B 
Proposed HCP 

'Jo provision for 
fispersal habitat. 

Alternative C 

jo provision for 
xperimental areas, 

202,000 acres designated 
for NRF function in N. 
Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with at 
least 101,000 acres 
(50%) developed and 
maintained at any time. 

On the west side, two 
300-acre nest patches' 
per 5,000 acres 
(approximate) of NRF 
are identified and 
retained until knowledge 
is acquired allowing 
provision of adequate 
nesting structure while 
managing entire acreage. 
Balance of acreage may 
be sub-mature forests. 

200,000 acres designated 
for dispersal function in 
Yakima, N. Puget, S. 
Puget, Klickitat, and 
Columbia planning units 
with at least 100,000 
acres developed and 
maintained at any time. 

No provision for 
experimental areas. 

337,000 acres 
designated for NRF 
function in Straits, N. 
Puget, S. Puget, 
Columbia, Chelan, 
Yakima, and Klickitat 
planning units with 
202,000 acres (60%) 
developed and 
maintained in a late- 
seral forest condition a 
any time. 

172,000 acres 
destgnated for 
dispersal function in 
Yakima, N. Puget, S. 
Puget, KIickitat, and 
Zolumbia planning 
inits with 86,000 acres 
leveloped and 
naintained at any 
ime. 

13,000 acres 
iesignated for 
:xperimental 
nanagement in S. 
2oast Planning Unit. 

' See draft HCP for details of the nature and configuration of these areas for various planning 
units. 
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Regional Context 
The three eastern Washington HCP planning units all lie within the Eastern Washington 
Cascades Province (USDI 1992b). The wide range of environmental conditions in the 
eastern Cascades supports a variety of climax forest types. The ponderosa pine, Douglas- 
fir, western hemlock, grand fir, and subalpine fir forest zones are all present in the 
Eastern Washington Cascades Province (Franklin and Dyrness 1973). In general, mixed 
conifer forests and ponderosa pine forests predommate at low to mid-elevations and true 
firs predominate at high elevations (FEMAT 1993). Historically, wildfire has played a 
central role in the landscape dynamics of the eastern Washington Cascades. This is 
particularly true for ponderosa pine forests which are fire-maintained subclimax 
communities. Forest fire suppression during the past 60-80 years has altered the natural 
patterns of community succession (Franklin and Dyrness 1973; FEMAT 1993) and made 
forests more susceptible to catastrophic fires, insect attacks, and disease (FEMAT 1993). 
Consequently, any habitat conservation plan in the eastern Washington Cascades should 
attend to fire management and forest health issues. 

Threats. The Northern Spotted Ow1 Recovery Team (USDI 1992b) described the major 
known threats to spotted owl populations in each province. In the eastern Washington 
Cascades, the most severe threats to the continued existence of spotted owls were thought 
to be habitat distribution and natural disturbance. Most spotted owl habitat in the 
province is clustered in a few key areas: the Yakama Indian Reservation, and the Naches, 
Cle Elum, Leavenworth, and Lake Wenatchee ranger districts of the Wenatchee National 
Forest. Fire suppression in these same areas has greatly increased the probability of 
large-scale stand-replacement fires (USDI 1992b), which could destroy one or more of 
these key areas and increase the risk of extinction. Over the entire range of the northern 
spotted owl, the risk of catastrophic natural disturbance was rated highest in the east 
Cascades subregion (i.e., the eastern Cascades of Oregon and Washington). 

The recovery team concluded that active management was necessary to reduce the risk of 
catastrophic natural disturbance (USDI 1992b p. 183-184). Their recommended 
management strategies would protect owl habitat by degrading owl habitat. For example, 
to reduce risks from fire a fuel break system and controlled underburning were 
recommended. Also, thinning of stands was recommended to reduce risks due to insect 
infestations. 

Declining habitat, limited habitat, small populations, and isolation were thought to be 
moderate threats to the continued existence of spotted owls in the Eastem Washington - 
Cascades Province. Like all other provinces in the range of the spotted owl, low- 
elevation mature and old-growth forest in the eastern Washington Cascades has been - 
subject to high rates of harvest. While the amount of spotted owl habitat has declined, 
partial harvest techniques, which are common in the eastern Cascades, may contribute to 
maintaining habitat (USDI 1992b). 

Habitat and Reserves Provided on Federal Lands. Sixty percent, or 3.47 million 
acres. of the Eastern Washington Cascades Province is under federal ownership (USDA 
and USDI 1994a). Approximately 20 percent of federal lands are currently suitable 
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spotted owl habitat (USDA and USDI 1994a p. 3&4-222). Congressionally Reserved 
Areas which constitute 43 percent of federal ownership in the eastern Washington 
Cascades (USDA and USDI 1994a p. 2-39) contain 30 percent of federally-owned 
suitable spotted owl habitat (USDA and USDI 1994a p. 3&4-222). The President's 
Forest Plan establishes 23 Late-Successional Reserves in the Eastern Washington 
Cascades Province. These LSRs encompass 876.773 acres of which 290,556 acres are 
currently spotted owl habitat -- 38 percent of federally-owned habitat in the eastern 
Washington Cascades (USDA and USDI 1994ap. G-13). Managed LSRs and Riparian 
Reserves of the Preslderitt's Forest Plan and Admin~stratively Withdrawn Areas contain 
an additional 16 percent of federal spotted owl habitat. In total, 84 percent of current 
spotted owl habitat on federal lands are protected or will be protected under the 
President's Forest Plan. 

Over the next 100 years, a large amount of spotted owl habitat is expected to develop on 
federal lands in the Pacific Northwest. Currently, 32 percent of all Congressionally 
Resemed Areas, Administratively Withdrawn Areas. and Late-Successional Reserves in 
the range of the northern spotted owl are suitable spotted owl habitat (USDA and USDI 
I994a p. 3&4-222). Under the President's Forest Plan, on average about 80 percent of 
these reserves would be covered by late-successional forest (USDA and USDI 1994a p. 
3&4-42). No habitat projections have been made for individual provinces, but applying 
this average to federal reserves in the eastern Washington Cascades suggests that spotted 
owl habitat may increase from 712,000 acres to 2.1 million acres. 

Current Conditions on DNR-Managed Lands 
This section presents a summary description of conditions on and near DNR-managed 
lands. The information presented is used in the evaluation of alternatives and establishes 
a context in which to assess their impacts. 

Number and Distribution of Spotted Owls. The median home range radius of spotted 
owls in the eastern Washington Cascades is approximately 1.8 miles. This radius is used 
to delineate "owl circles," which are used by USFWS to assess the incidental take of 
spotted owls. In the east-side planning units, there are 78 spotted owl circles (status 1.2, 
and 3) that contain DNR-managed lands. Eighteen of these circles have their site centers 
situated on DNR-managed lands. There is no appreciable difference among planning 
units in the number of owl circles that contain DNR-managed lands (Table 4.3.1). As of 
May 1995, there were 291 status 1,2, or 3 spotted owl site centers in the eastern 
Washington Cascades. Therefore, DNR management acti~ities have the potential to 
affect 27 percent of the known site centers in this province. 
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Table 4.3.1 : Spotted owl site centers (status 1,2, and 3) 
within a median home range radius of DNR- 
managed lands by planning unit 

The median home range radius is used to delineate "owl circles." In the eastern 
Washington Cascades the median home range radius is 1.8 miles. 

/I  Klickitat 

HCP Planning Unit 

Chelan 

Yakima 

Table 4.3.2: Spatial distribution relative to federal reserves of 
spotted owl site centers (status 1,2, and 3) within 
a median home range radius of DNR-managed 

Number of territorial pair 
and single owl site centers 

20 

30 

I I 

lands 

% territorial pair and single 
owl site centers 

26 

3 8 

total 

The median home range radius is used to delineate "owl circles." In the eastern 
Washington Cascades the median home range radius is 1.8 miles. The first distance 
band, -2.0 - 0.0 miles, contains site centers on federal reserves. 

78 100 

Distance from federal 
reserves (miles) 

- 2 0 - 0 0  

0.0 - 2 0 
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> 12.0 

total 

Number of territorial pair 
and single owl site centers 

28 

17 

% territorial pair and single 
owl site centers 

36 

22 

7 

78 

9 

100 



Table 4.3.3: Summary of habitat conditions within a median 
home range radius of spotted owl site centers 
that are influenced by DNR-managed lands. 
Presented as the proportion of owl circle that is 
classified as habitat 

In the eastern Washington Cascades the radius of owl circles is 1.8 miles. Pairs are status 
1 and 2 site centers, and singles are status 3 centers. 

% of circle as habitat I Number of site I % of site centers I/ 
centers 1 

I !I 
0.0 - 10.0 

10.1 - 20.0 

40.1 - 50.0 I pairs 21 
singles 1 

20.1 - 30.0 

30.1 - 40.0 

pairs 1 
singles I 

pairs 4 
singles 0 

3 

5 

pairs 16 
singles 3 

pairs 16 
singles I 

50.1 - 60.0 

50.1 - 70.0 

70.1 - 80.0 

I singles 9 I 

24 

22 

30 1 - 90 0 

?Ol -  1000 

otal 
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pairs 12 
singles 0 

pairs 3 
singles 2 

pairs 2 
singles 0 

15 

6 

3 

pam 0 
stngles 1 

none 

pairs 69 

- 
1 

0 

100 



Table 4.3.4: Summary of habitat conditions on DNR- 
managed lands within a median home range 
radius of spotted owl site centers. Presented 
as the oroDortion of owl circle that is DNR- 

In the eastern Washington Cascades the radius of owl circles is 1.8 miles. Pairs are status 
1 and 2 circles, and singles are status 3 circles. 

% of circle as DNR- Number of site % of site centers 

5.1 - 10.0 I pairs 18 
sinales 2 II 

managed habitat 

0 0 - 2 5  

2 6 - 5 0  

Some DNR-managed lands classified as owl habitat have yet to be surveyed for spotted 
owls. It is possible that some of this unsurveyed habitat lies within a median home range 
radius of unknown ow1 site centers. Using the ratio of surveyed to unsurveyed DNR- 
managed lands and the number of known site centers, we project that 23 unknown site 
centers exist within a median home range radius of DNR-managed lands. 

One objective of both HGP alternatives is the support of spotted owls that reside on 
federal lands. The current distribution of owl site centers on DNR-managed lands 
relative to federal lands provides a base line with which to compare the impacts of the 
alternatives. The number of owl circles that contain DNR-managed lands decreases as 
the distance from federal reserves increases (Table 4.3.2). Almost 60 percent of circles 

centers 

pairs 30 
slngles 5 

pars 13 
s~ngles 0 
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45 

17 



containing DNR-managed lands lie w~thin 2 miles of federal reserves. and only 12 
percent occur at distances over 10 miles from federal reserves. Notably, over one-third of 
circles that affect DNR-managed lands have their site centers on federal land. 

The US.  Fish and Wildlife Service's (USFWS) rescinded guidelines for the avoidance of 
incidental take (USDI 1990) of spotted owls stipulate that at least 40 percent of the area 
within a median annual home range radius of a site center should be maintained as owl 
habitat. For owl circles affected by DNR-managed lands, the average amount of owl 
habitat per circle is 39 percent (Table 4.3.3). About half of the owl circles affected b j  
DNR-managed lands circumscribe an area containing less than 40 percent habitat -- the 
median value is 39 percent habitat. Six contain less than 20 percent habitat. In the 
majority of cases (62 percent) DNR-managed habitat comprises 5 percent or less of the 
area within circles (Table 4.3.4). The average contribution of DNR-managed habitat per 
owl circle is 7.4 percent of a circle's area. 

Amount and Distribution of Suitable Spotted Owl Habitat. An accurate accountmg 
of spotted owl habitat on DNR-managed lands is not available. Only 36 percent of DNR- 
managed lands in the east-side planning units have owl habitat field survey data which is 
validated by WDFW. Landsat Thematic Mapper images collected in 1988 were used to 
classify the other 64 percent as either spotted owl habitat or non-habitat. The 
construction of habitat maps is explained in Appendix D. The WDFW validated data 
were used to calculate the empirical probability of classification error. The probabilities 
of classification error for the east-side habitat maps were 23, 16, and 13 percent for the 
Chelan, Yakima, and Klickitat planning units, respectively. The majority of errors were 
habitat omission errors, i.e.. some forests that were field-typed as habitat were classified 
as non-habitat on the habitat map. Therefore, the habitat maps for the east-side planning 
units probably underestimate the amount of spotted owl habitat that existed in 1988, but 
in the intervening 7 years since the Landsat images were collected. some habitat has been 
harvested. For the purposes of analysis, the habitat classification based on the Landsat 
images is assumed to be correct. 

The analysis of spotted owl habitat for the west-side planning units used two estimation 
methods -- one based on a composite of multiple data sources and another based on 
DNR's timber inventory. The timber inventory could not be used in the east-side analys~s 
because the data items in east-side timber inventory are incompatible with standard 
descriptions of owl habitat. Partial-cutting practices, whicb predommate in the eastern 
Washington Cascades, rely on different information than the clearcutting practices of the 
western Cascades. Managing stands by the partial removal of timber voiume requires a 
database which tracks timber volume, which in DNR's inventory is expressed as board 
feet per acre. No data items in the inventory correspond to any variables that are typically 
used to describe spotted owl nesting habitat, e.g., canopy closure, mean tree diameter. or 
stand density. Stand age can be used as a reasonable proxy for these habitat variables. but 
this information is not available for most forest stands on DNR-managed lands in the 
east-side planning units. 

There are 288,800 acres of DNR-managed lands in the east-side planning units. This is 
approximately 4 percent of the Eastern Washington Cascades Province. Twenty-nine 
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percent (67,400 acres) of DNR-managed lands in the east-side planning units were 
classified as spotted owl habitat -- approximately 6 percent of all spotted owl habitat in 
the province (USDI 1992b p. 122-128; DNR 1995d). Most DNR-managed habitat (71 
percent) occurs in the Klickitat Planning Unlt (Table 4.3.5). The Chclan Planning Unit 
contains only 5,000 acres of habitat, which is 7 percent of DNR-managed owl habitat in 
the east-side planning units. 

One objective of both HCP alternatives is the support of spotted owls that reside on 
federal lands. The current distribution of habitat on DNR-managed lands relative to 
federal lands provides a base line with which to compare alternatives. Habitat 
distribution was analyzed using nested 2 mile distance bands (Table 4.3.6). The amount 
of DNR-managed lands that have been classified as spotted owl habitat decreases as  the 
distance from federal reserves increases. Twenty-two percent of spotted owl habitat on 
DNR-managed lands in the east-side planning units lies within 2 miles of federal 
reserves, but only 3 percent lies between 10 and 12 miles from federal reserves. Over 
half of the spotted owl habitat on DNR-managed lands in the east-side planning units lies 
within 6 miles of federal reserves. Per distance band, habitat density on DNR-managed 
lands is fairly uniform out to a distance of 8 miles from federal reserves. The density 
fluctuates around 30 percent plus or minus 4 percent. 

79,900 acres (35 percent) of DNR-managed lands lie within status 1,2, or 3 owl circles 
(Table 4.3.7). Approximately two-thirds of this land is located in the Klickitat Planning 
Unit. The Chelan Planning Unit has only 4,400 acres of DNR-nlanaged lands in owl 
circles, which is 6 percent of all DNR-managed lands in the east-side planning units that 
are affected by circles. About half of all forests on DNR-managed lands classified as owl 
habitat lie within owl circles (Table 4.3.7). This proportion is roughly the same across all 
east-side planning units. 

The proportion of east-side DNR-managed lands within owl circles is greatest near 
federal reserves and decreases as the distance from federal reserves increases (Table 
4.33). Approximately one-third of DNR-managed lands in circles lies within 2 miles of 
federal reserves. A similar relationship holds for the proportion of DNRbmanaged lands 
classified as owl habitat. 

Approximately 50 percent of DNR-managed lands within 2 miles of federal reserves is 
situated in an owl circle (Table 4.3.8). Beyond 2 miles from federal reserves, the 
proportion of DNR-managed lands in owl circles per distance band varies between 25 and 
40 percent. Within 2 miles of federal reserves, two-thirds of DNR-managed lands 
classified as owl habitat is situated in circles, and beyond 2 miles the proportion per 
distance band varies between 40 and 55 percent. Apparently, about half of DNR- 
managed lands classified as owl habitat is not used by owls. This surprising result may 
be due to several factors: (1) forests may be misclassified as habitat; (2) forests correctly 
classified as owl habitat may not have been surveyed for owls or surveys have failed to 
detect owls that were present; (3) some DNR-managed parcels classified as habitat are 
hghly fragmented and unsuitable for owls; (4) some parcels may provide suitable habitat 
but are isolated by distance and habitat fragmentation; or, (5) unoccupied suitable habitat 
is symptomatic of population decline. 
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Table 4.3.5: Total DNR-managed lands and DNR-managed 
lands classified as spotted owl habitat by - 
planning unit 

See Appendix D for explanation of GIS spotted owl habitat classification. 

Merged EIS, 1998 Affected Environrn 

HCP 
Planning 

Unit 

Chelan 

Yakma 

Khck~tat 

totals 

Acres DNR- 
managed 

lands 

15.700 

80,700 

132,400 

228,800 

Acres DNR- 
managed lands 

classified as 
suitable owl 

habttat 

5,000 

14,900 

47,500 

67,400 - 

% DNR- 
managed lands 

classified as 
suitable owl 

habitat in unit 

32 

19 

36 

29 

% total east-stde 
DNR-managed 

lands classified as 
suitable owl 

habttat 

7 

22 

7 1 



Table 4.3.6: Spatial distribution relative to federal reserves 
of DNR-managed lands and DNR-managed 
lands classified as owl habitat 

See Appendix D for explanation of  GIs spotted owl habitat classification 

O h  DNR- 
Acres DNR- managed lands 

managed lands classified as 
Distance from classified as suitable owl 

federal Acres DNR- suitable owl habitat in 
reserves managed lands habitat distance hand 
(miles) 

0 0 - 2 0  46.400 15.100 33 

% total east-side 
DNR-managed 

lands classified as 
suitable owl 

habitat 
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Table 4.3.7: DNR-managed lands currently in owl circles by 
planning unit 

See Appendix D for explanation of GIS spotted owl habitat classification. See Table 4.3.5 for 
total acres of DNR-managed lands and DNR-managed habitat. 
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Table 4.3.8: Spatial distribution relative to federal reserves 
of DNR-managed lands currently in owl circles 

See Appendix D for explanation of GIS habitat classification. See Table 4.3.6 for total acres of 
DNR-managed lands and DNR-managed habitat. 

Evaluation of Alternatives 

Criterion 1 --Amount and Distribution of NRF Habitat 
The analysis of the amount and spatial distribution of spotted owl habitat was simplified 
for the east-side planning units. Only one method of habitat estimation was used, and 
simulations of timber harvest and forest ~rowth were not used to estimate the amount of - 
owl habitat over time. Such projections are useful for assessing impacts but require a 
model that relates the infomation recorded in the timber inventory to variables describina - 
habitat. The present state of knowledge does not allow a reasonably accurate projection 
of owl habitat over time. The immediate short-term harvest and the expected long-term 
outcomes of each alternative were estimated and used to compare alternatives. 

For the purposes of this analysis, it was assumed that no habitat would be lost to natural 
disturbance. The management of riparian zones and unstable hillslopes is the same under 
all alternatives and so the potential contributions of such management to spotted owl 
habitat were ignored in the analysis. There is no mention of the marbled munelet 
conservation strategies because they do not extend to the east-side planning units. 

Affected Environment Merged EIS,1998 



ALTERNATIVE A 
All owl habitat outside of spotted owl circles will evei~tualiy be harvested. Management 
for spotted owls will continue on a circle-by-circle basis. No new habitat would be 
allowed to develop in circles that are below the 40 percent minimum, and any habitat lost 
to natural or human-caused disturbance would not be replaced. The geographical shift of 
a site center alters the location of its owl circle, and this may release owl habitat for 
harvest. Habitat lost in this manner was not considered in the analysts. Generally, %hen 
an owl circle possessing more then 40 percent habitat is established, private landowners 
mobilize to harvest any owl habitat which they manage. Harvest of habitat down to the 
40 percent level quickly occurs and DNR is prevented from harvesting owl habitat under 
its management. Therefore, it was assumed that in owl circles containing less than 40 
percent habitat on federal reserves, DNR would be unable to harvest owl habitat. In 
circles with at least 40 percent habitat on federal reserves, DNR would harvest all of its 
owl habitat. 

Methods. Projections for the spatial distribution of habitat were made by planning unit 
and by distance band from federal reserves. Similar calculations were done for both the 
planning unit and distance band projections. The projected unknown owl site centers 
were distributed among planning units (or distance bands) according to the proportion of 
east-side unsurveyed habitat in the planning unit. For example, the Klickitat Planning 
Unit has 56 percent of DNR-managed unsmeyed habitat in the east-side planning units. 
It was assigned 12 of the 23 projected unknown owls. An assumption of this method is 
that unsurveyed habitat in each planning unit is equally likely to support territorial 
spotted owls. This is a weak assumption. Nevertheless, the method used for distributing 
unknown site centers should be sufficient for the purposes of this analysis. The average 
amount of DNR-managed habitat per owl circle (440 acres) times the number of projected 
unknown site centers was added to the amount unavailable for harvest. Only three owl 
circles in the east-side planning units contain at least 40 percent habitat that is on federal 
reserves. A total of 300 acres of habitat were available for harvest in these circles. Two 
of these circles are located in the Chelan Planning Unit and one circle occurs in the 
Yakima Planning Unit. Appropriate amounts of habitat were subtracted from each 
planning unit. All 300 acres were subtracted from habitat in the 0.0-2.0 mile distance 
band. 

Results. Approximately 67,400 acres of DNR-managed lands have been classified as 
owl habitat in the east-side planning units, and 34,600 acres of this habitat are within a 
status I ,  2, or 3 owl circle (Tables 4.3.7 and 4.3.9). According to the above assumptions, 
most of the habitat within owl circles, 34,300 acres, is unavailable for harvest. The 
estimated amount of owl habitat protected within the 23 projected unknown site centers is 
10,100 acres. In total, 44,400 acres of owl habitat are projected to be unavailable for 
harvest, and constitute the total amount of spotted owl habitat on DNR-managed lands 
over the short term. Under this alternative the total amount of spotted owl habitat is 
projected to decline by 34 percent. This moderate change in the projected amount of owl 
habitat can be attributed to habitat protected around unknown site centers. An owl habitat 
projection using only known site centers results in a negative 49 percent change in 
habitat. The actual reduction in habitat is likely to lie between these two figures. It is 
likely that over the long term the amount of owl habitat on DNR-managed lands will 
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decline below the amounts projected because of continual natural disturbance and shifts 
in site centers. 

Under Alternative A, most harvest of habitat (70 percent) occurs in the Klickitat Planning 
Unit (Table 4.3.12). Spotted owl habitat is most severely impacted in the Yakima 
Planning Unit where 44 percent of DNR-managed habitat is projected to be harvested. 
Within 2 miles of federal reserves the projected change in habitat is negative 21 percent 
(Table 4.3.13). Beyond 12 miles the projected change is negative 14 percent. This small 
change in the projected amount of owl habitat can be attributed to the habitat protected 
around unknown site centers. The same projection using only known site centers results 
in a negative 48 percent change in habitat beyond 12 miles from federal reserves. 
Between 2 and 12 miles the change in the amount of habitat per distance band ranges 
between negative 35 and negative 50 percent. 

Table 4.3.9: Alternative A: DNR-managed forest classified 
as spotted owl habitat available for harvest in 

ssified as owl habitat in owl circles available 

ALTERNATWE B 
Approximately 39,200 acres would be managed for spotted owl nesting, roosting, and 
foraging habitat (Table 4.3.10; Maps 23-27). At least 50 percent of the DNR-managed 
lands designated for NRF management would be in NRF habitat at any one time. The 50 
percent habitat prescription would be applied to watershed administrative units (WAUs). 
In WAUs where federal reserves are covered by less than 50 percent owl habitat, all 
DNR-managed owl habitat would be retained until the federal reserves attained a 
minimum of 50 percent habitat. 

Results. There are 19,400 acres of DNR-managed lands classified as spotted owl habitat 
in the east-side NRF management areas. This leaves 48,000 acres of habitat outside of 
NRF management areas available for immediate harvest (Table 4.3.1 1). There are 35 
WAUs that contain DNR-managed lands designated as NRF management areas. At 
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present, five of these WAUs are above their habitat target and thus have owl habitat 
available for harvest. Only 2,100 acres of owl habttat are available for harvest in NRF 
management areas. Therefore, under this alternative, the short-term change in the amount 
of spotted owl habitat is projected to be 50,100 acres, a negative 74 percent change. 

The current amount of DNR-managed lands classified as spotted owl habitat in the east- 
side NRF management areas is 99 percent of the total target amount (19,600 acres). The 
projected short-term harvest will reduce this to 88 percent of the total target amount. 
Over the next 100 years, all WAGS within NRF management areas should attain the 50 
percent habitat target at %hich time the overall net change in habitat will be negative 71 
percent (Table 4.3.12). 

The long-term habitat targets specified for NRF management areas were used to estimate 
change in the distribution of habitat. Under Alternative B, most harvest of habitat occurs 
in the Klickitat Planning Unlt (Table 4.3.12). Over three-quarters of all habitat harvest 
occurs there. Also, spotted owl habitat is most severely impacted in this planning unit 
where 79 percent of DNR-managed habitat is projected to be harvested. Within 2 miles 
of federal reserves the projected change in habitat is negative 11 percent (Table 4.3.13). 
The amount of habitat within 2 miles of federal reserves is 33 percent greater than what is 
currently protected in owl circles (Table 4.3.8) and 12 percent greater than what is 
projected to be protected under Alternative A (Table 4.3.13). Beyond 2 miles the change 
in the amount of habitat per distance band is much greater, ranging between negative 67 
and negative 100 percent. 

Discussion. The amount of owl habitat available for immediate harvest under Alternative 
B is much greater than that available under Alternative A, but the long-term certainty 
associated with the maintenance of owl habitat is also greater for Alternative B. A key 
assumption used for the analysis of Alternative A could be invalidated by changes in 
agency policy. DNR could conduct protocol surveys to decertifl (i.e., change to historic 
status) existing owl circles. Any 0-1 habitat on DNR-managed lands within decertified 
owl circles would be available for harvest. Also, it is worth reiterating that under 
Alternative A any habitat lost to natural or human-caused disturbance would not be 
replaced, and that geographical shifts of a site center may release owl habitat for harvest. 
The amount of suitable owl habitat on DNR-managed lands under Alternative A will 
decrease below the amounts estimated, but the amount and rate of habitat loss depends on 
factors that are difficult to model. These uncertainties do not exist for AIternative B. 

The risk to spotted owl habitat from natural disturbance may put the differences between 
A and B in perspective, The eastern Cascades are prone to large wildfires, and spotted 
owl nesting habitat possesses the ideal structural characteristics for stand-replacing fires - 
- a multi-layered canopy and plentiful down woody debris. Agee and Edmonds (1  992) 
concluded that there is a very low probability that federal reserves in the east Cascades 
subregion will avoid catastrophic wildfires during the next ccnrury. The frequency of 
occurrence for large stand-replacing fires in the eastern Cascades is between 10 and 20 
years. Over 100 years, the proposed term of the HCP, the number of such fires could 
range from 5-1 0. Recent wildfire history in the eastern Washington Cascades illustrates 
the risk to owl habitat in the coming decades: in 1988 the Dinkleman fire (Chelan 
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County) covered 50,000 acres; in 1992 the Skookum fire (Wickitat County) covered 
51,000 acres; and, in 1994, the Tyee and Hatchery fires (Chelan County) covered 135,000 
and 43,000 acres, respectively (DNR and Washington Department of Community, Trade 
and Economic Development 1994; DNR I994b). Not all acres burned were owl habitat, 
and not all owl habitat burned was destroyed. Nevertheless, the total acreage burned in 
less than one decade in the eastern Washington Cascades is four times the amount of owl 
habitat currently under DNR management. If the amount of owl habitat lost under 
Alternative A were to average 2,000 acresidecade, then over 100 years. the pmposed term 
of the HCP, the amount of owl habitat remaining under Alternative A would equal the 
amount of habitat maintained under Alternative B. Furthermore, the habitat remaining 
under Alternative A could be highly fragmented and of little value to territorial owls. 

There is a trade-off between Alternatives A and B, and this trade-off is pivotal to the 
comparison of alternatives. Alternative A is projected to retain more of the currently 
existing owl habitat (Table 4.3.13), but the spatial arrangement of habitat, in particular 
that which remains over the long term, is unknown and difficult to predict. On the other 
hand, Alternative B removes more habitat, but the spatial arrangement of remaining 
habitat, and habitat to be developed, is known and the product of a conservation plan. It 
is likely that under Alternative A, ow1 habitat on DNR-managed lands will become more 
fragmented and less capable of supporting spotted owls. It is likely that owl habitat on 
private lands will continue to be lost, thereby isolatmg DNR-managed habitat. 
Alternative B concentrates owl habitat in proximity to federal reserves, and it is likely 
that this habitat will support territorial spotted owls 

ALTERNATIVE C 
Approximately 93,900 acres would be managed for spotted owl nesting, roosting, and 
foraging habitat (Table 4.3.1 0; Maps 23,25, and 27). In the Chelan and Yakima planning 
units. the area designated for NRF management is the same as Alternative B, but it is 
substantially larger in the Klickitat Planning Unit. At least 60 percent of the NRF 
management area would be in NRF habitat at any one time. The 60 percent habitat 
prescription would be applied to watershed administrative units (WAUs). In WAUs 
where federal reserves are covered by less than 60 percent owl habitat, all DNR-managed 
owl habitat would be retained until the federal reserves attained a minimum of 60 percent 
habitat. 

Results. There are 41,600 acres of DNR-managed lands classified as spotted owl habitat 
in the east-side NRF management areas. This leaves 25,800 acres of habitat outside of 
NRF management areas available for immediate harvest (Table 4.3.1 1). There are 52 
WAUs that contain DNR-managed lands designated as NRF management areas. Only 
one of these WAUs is above its habitat target and thus has owl habitat available for 
harvest. Only 100 acres of owl habitat are available for harvest in NRF management 
areas. Therefore, under this alternative, the short-term change in the amount of spotted 
owl habitat is projected to be negative 38 percent. 

The current amount of DNR-managed lands classified as spotted owl habitat in the east- 
side NRF management areas is 74 percent of the total target amount (56,300 acres). The 
projected short-term harvest will reduce the amount of habitat in NRF management areas 
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by approximately 100 acres. Over the next 100 years. all WAUs within NRF 
management areas should attain the 60 percent habitat level at which time the overall net 
change in habitat will be negative 16 percent. 

Under Altematlve C, most harvest of habitat occurs in the Yakima Planning Unit (Table 
4.3.12). Over 60 percent of all habitat harvest occurs there. Also, spotted owl habitat is 
most severely impacted in this planning unit where 46 percent of DKR-managed habitat 
is projected to be harvested. Within 2 miles of federal reserves the amount of ow1 habitat 
increases by 7 percent (Table 4.3.13). Beyond 2 miles the amount of habitat per distance 
band changes between negative 60 and positive 50 percent. 

Discussion. All three alternatives result in the loss of spotted owl habitat, but the 
smallest reduction in habitat occurs under Alternative C. In fact, in some parts of the 
province. Alternative C actually increases the amount of habitat on DNR-managed lands. 
In addition, there is a high level of certainty associated with the maintenance of this 
habitat. Any habitat lost to catastrophic disturbance in NRF management areas would be 
redeveloped. 

Table 4.3.10: NRF management areas by planning unit 

See Table 4.3.6 for acres of DNR-managed lands in planning units. 

Alternative B Alternative C 11 
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Table 4.3.1 1 : HCP Alternatives: DNR-managed forest 
classified as s~otted owl habitat available for 
harvest in the three east-side planning units 

p-~~~ - - ~ ~  

Forest classified as owl habitat outside NRF 

- 

ttat remalnrng after harvest 17,300 41,500 

Alternative C 
(acres) 

67,400 Forest classtfied as owl habrtat 
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Alternative B 
(acres) 

67.400 



rable 4.3.12: Comparison of Alternatives. Projected change in the spatial distribution of spotted owl habitat by 
olannina unit 

Alternative A Alternative B Alternative C 

HCP Planning 
Unit 

Chelan 

Yaktnia 

Kllckttat 

totals 

Acres 
currently Projected % change Projected % change Projected % change 

classified as acres of owl in owl 
owl habitat habitat habitat owl habitat habitat of owl habitat habitat 

14,900 

47,500 3 1,500 -34 10.000 44,800 

67,400 



rable 4.3.13: Comparison of Alternatives. Projected change in the spatial distribution of spotted owl habitat by 
distance band 

Alternative A 

Distance from 
currently 

classified as Projected % change in 
owl habitat acres of owl owl habitat 

0 0 - 2 0 15,100 12,000 -2 1 

Alternative B Alternative C rtr 
Projected % change in Projected % change in 

acres of owl owl habitat acres of owl owl habitat 
habitat I I habitat 1 

13,400 - I  1 16,100 1-7 

> I20  10,400 8,900 -14 0 -100 12,300 118 -- 
total 67,500 44,400 -34 19,600 -7 1 56,400 -16 



Criterion 2 -- Impacts to Spotted Owl Site Centers 
The number of spotted owl site centers impacted by each of the alternatives was 
examined in two different ways. First, the impacts to known site centers and projected 
unknown site centers were assessed using the rescinded take-avoidance guidelines issued 
by USFWS (USDI 1990). See Section 4.2.1 for a discussion of assumptions regarding 
the rescinded take-avoidance guidelines. Second, the impacts of each alternative to future 
site centers was assessed using the latest estimates of the population's demographic 
parameters and assumptions about owl habitat on federal reserves. 

Impacts to Current Owl Site Centers 
Economic consrderations would motivate DNR to rapidly harvest owl habitat released 
from the USFWS rescinded take-avoidance guidelines. Therefore, it was assumed that 
under an HCP any incidental take of known and projected unknown site centers that 
might occur would occur within the first decade. It was also assumed that during the first 
decade the number of site centers is static. As described below this assumption may 
overestimate the number of site centers affected by DKR management. Furthermore, it 
was assumed that over the term of the HCP a given site center can be taken once and only 
once. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance, and it is assumed that by adhering to the 
USFWS rescinded take-avoidance guidelines (USDI 1990), adverse impacts to individual 
spotted owl site centers will be minimal. Strictly speaking, there would be no incidental 
take. While this assumption accurately represents the adverse impacts of DNKs harvest 
activities, it ignores the impacts of neglect. Thirty-six known site centers are within owl 
circles containing between 20 and 40 percent habitat (Table 4 3.3). Under Alternative A, 
no new habitat would be allowed to develop in these circles, and any habitat lost to 
natural or human-caused disturbance would not be replaced. Marginally viable site 
centers such as these may support territorial owls, but over time, habitat conditions 
surrounding many of them are expected to deteriorate. Inevitably, many of these sites 
would be incapable of supporting territorial owls. Fifteen owl circles contain between 20 
and 40 percent habitat and contain more than 40 percent federal reserves. Young forests 
on federal reserves are developing into owl habitat. The likelihood of persistence for 
these s~ te  centers mainly depends on habitat conditions on nearby federal landscapes If 
an adequate amount of owl habitat does not develop in the near future, then these sites 
may not persist over the long term. 

Some site centers are unlikely to be occupied by territorial owls. An analysis by Bart and 
Forsman (1992) showed that spotted owls are very rarely found in landscapes dominated 
by younger forest (less 80 years old). All measures of owl abundance were significantly 
lower on areas with less than 20 percent older forest. Six of the 78 known site centers are 
within owl circles containing less than 20 percent habitat. To assess the real impacts of 
the alternatives it is reasonable to assume that these site centers do not have territorial 
owls. There are six known site centers within owl circles containing less than 20 percent 
habitat. In summary, under Alternative A, as maw as 27 known site centers are likely to 
be lost and 15 others may eventually be incapable of supporting territorial spotted owls 
(Table 4.3.14). 
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It is likely that some site centers capable of supporting territorial spotted owls, i.e., those 
with more than 40 percent habitat in their owl circle, will be unoccupied. This statement 
is supported by evidence which suggests that the spotted owl population in the Eastern 
Washington Cascades Province is shrinking in size. Furthermore, as demonstrated 
below, the spotted owl population could continue to decline for another 20-50 years. 
Burnham et al. (1994) estimated h, the finite rate of population change. for one 
demographic study area in the eastern Washington Cascades -- the Cle Elum study area. 
The estimated value of h for this area was 0.924, a negative 7.6 percent annual rate of 
change. In the calculation of h. juvenile survivorship is the parameter with the greatest 
uncertainty. Banded juveniles that survive the year, emigrate from the study area, and not 
reobserved during the next census are counted as dead. Hence, juvenile emigration can 
lead to an underestimate of juvenile survivorship. Using radio-tracking data a more 
accurate estimate ofjuvenile survivorship which includes emigration can be calculated. 
Adjusting the Cle E l m  juvenile survivorship for emigration (using E = 0.3158 from 
Bwnham et al. 1994) yields a h equal to 0.957, a negative 4.3 percent annual rate of 
change. As discussed in USDA and USDI (1994a p. 3&4-233), such rapid rates of 
change are inconsistent with observations. The 95 percent confidence interval for h from 
the Cle Elum study area is [0.861, 0.9871. The upper limit, which equals a negative (-) 
1.3 percent annual rate of change, is more consistent with observations of owl densities 
(USDA and USDI 1994a). There are 72 known site centers with more than 20 percent 
habitat in their owl circle and thus likely to be currently occupied. Applying the 
estimated annual rate of change over one decade suggests that the number of occupied 
site centers in 2006 could be approximately 63. 

Table 4.3.14: Projected impacts to known spotted owl site 
centers under Alternative A, the No Action 

between 20% and 40% habltat 1 I 15 I may not perslst 
greater than 40% federal reserves 

greater than 40% hab~taf ' likely to persist over the short term 

ltkely to perslst over the long 

Impacts to spotted owl site centers 
from DNR management 

ml&kely to support tenrtor~al owls 

unlikely to persrst 

Amount of habitat in owl circle / 
amount of federal reserve in circle 

less than 20% habrtat 

between 20% and 40% hab~tat 1 

less than 40% federal reserves 

1 Total 78 I 

Alternative A 
(owl site centers) 

6 

21 
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ALTERNATIVE B 
Owl site centers were divided into two groups -- centers with owl circles completely 
outside of NRF management areas and centers with owl circles overlapping NRF 
management areas. For owl circles completely outside of NRF management areas, it was 
assumed that all DNR-managed habitat would be harvested. For owl circles overlapping 
NRF management areas, it is was assumed that any habitat outside NRF management 
areas would be harvested and that inside NRF management areas owl habitat in excess of 
the 50 percent habitat target would be harvested. 

Methods. Impacts to site centers in circles outs~de of NRF management areas were 
divided into five categories. First, there are circles that contain DNR-managed lands but 
no DNR-managed owl habitat. According to the rescinded take-avoidance guidelines, 
DNR management activities have no or minimal adverse impact. The second category is 
circles that have less than 40 percent habitat, but the DNR-managed habitat comprises 
less than 1 percent of the circle's total area. Harvest of DNR-managed habitat within 
these circles might be considered incidental take, but the impacts to territorial owls within 
these circles would likely be minimal. The third category is owl circles that have less 
than 40 percent habitat, and DNR-managed habitat comprises more than 1 percent of the 
circle's total area. Harvest of owl habitat in these circles could be construed as incidental 
take and the adverse impacts to owls may be significant. Fourth. circles that have greater 
than 40 percent habitat and in which DNR may harvest habitat to a level below 40 percent 
fall into another incidental take category Fifth, the potential for future take exists where 
a circle has greater than 40 percent habitat, most habitat is on private lands, and a smaller 
amount on DNR-managed lands. Over time, private landowners could harvest timber up 
to the 40 percent habitat level before DNR removed its timber. Consequently, although 
the current condition of the circle indicates that DNR could harvest all its habitat without 
the incidental take of o ~ l s ,  the habitat conditions could change such that take could 
occur. 

Impacts to site centers in circles oterlapping NRF management areas were divided into 
five categories. The first category is circles that have less than 40 percent habitat and no 
DNR-managed habitat available for harvest. The habitat is unavailable for harvest 
because DNR-managed lands in the owl circle are below the 50 percent habitat target 
specified by Alternative B. The second category is circles that have less than 40 percent 
habitat, but the DNR-managed habitat available for harvest comprises less than 1 percent 
of the circle's total area. Harvest of any habitat with these circles might be considered 
incidental take, but the impacts to territorial owls within these circles would likely be 
minimal. The third category is owl circles that have less than 40 percent habitat, and 
DNR-managed habitat available for harvest comprises more than 1 percent of the circle's 
total area. Harvest of owl habitat in these circles could be construed as incidental take 
and may have a significant adverse impact to owls. Circles were placed in a fourth 
category if they bad greater than 40 percent habitat and DNR management did not reduce 
the amount of habitat below 40 percent. The fifth category contains circles that have 
greater than 40 percent habitat and DNR's management reduces the proportion of habitat 
below 40 percent. This could be construed as incidental take. 

Projected unknown site centers were divided into centers with owl circles outside of NRF 
management areas and centers with circles overlapping NRF management areas. Site 
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centers discovered within 2 miles of NRF management areas could have owl circles that 
overlap NRF management areas. Hence, the division was based on the proportion of 
east-side DNR-managed unsurveyed habitat that is within 2 miles of or in NRF 
management areas. Site centers in each of these two groups were assigned to incidental 
take, no take, or potential take. This was based on the proportion of known site centers in 
each of these take categories. 

Results. Under Alternative B. 33 of the 78 known site centers do not have circles that 
overlap NRF management areas. The analysis indicates that timber harvest in 30 of these 
will exceed the rescinded USFWS take-avoidance guidelines (Table 4.3.15). Incidental - 
take is expected for 17 of these site centers, and 10 site centers have a potential for 
incidental take. The only circumstances for which incidental take will certainly not occur 
as a result of DNR's proposed HCP is in those circles that do not contain DNR-managed 
habitat. 

Forty-five known owl circles overlap NRF management areas. For 12 of these, incidental 
take is expected, and eight have the potential for incidental take (Table 4.3.16). A11 of the 
site centers expected to be or with the potential to be taken have less than 40 percent 
habitat in their owl circle. The majority of the incidental take occurs through the harvest 
of habitat outside of NRF management areas. 

A total of 39 site centers, known and projected unknown, are expected to be taken under 
Alternative B (Table 4.3.18). An additional 24 site centers have the potential to be taken. 
Therefore, a maximum of 63 site centers are at risk for incidental take. 

Discussion. Alternative B puts a large number of site centers at risk for take. The 
significance of this incidental take should be assessed in the context of current habitat 
conditions and the likelihood that these site centers will be occupied by territorial spotted 
owls now or in the future. Of the 47 known site centers taken or having the potential to 
be taken, six are located in an owl circle containing less than 20 percent owl habitat. As 
discussed above, these sites are unlikely to be occupied. Also, of the 47 known site 
centers taken or having the potential to be taken, 30 are within owl circles containing 
between 20 and 40 percent habitat. Marginally viable site centers such as these may 
support territorial owls, but over time, habitat conditions surrounding many of them are 
expected to deteriorate. Inevitably many of these sites would be incapable of supporting 
territorial owls. In effect, 44 known site centers with a reasonable likelihood to be 
occupied are at risk for take, and for all but 14 of these long-term persistence is 
questionable. 

Spotted owl population trends .Further enrich the context in which to assess the 
significance of incidental take. Alternative B places 42-66 site centers at risk for take, 
but the number of occupied site centers at risk for take should be less than projected. 
This statement is supported by evidence which suggests that the spotted owl population 
in the Eastern Washington Cascades Province is shrinking in size, as described above. 
Since the population in the Eastern Washington Cascades Province is declining, some site 
centers. even those capable of supporting territorial owls, are unlikely to be occupied in 
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the future Applying the estimated annual rate of change (A = 0.987) over one decade 
suggests that the incidental take of occupied site centers could range from 37-58. 
Alternative B is projected to adversely impact between 32 and 50 known site centers, but 
as few as 14 of these are likely to persist over the long term. The adverse impacts to site 
centers are anticipated to occur over the first decade. Alternative A is a no-take 
alternative, so any adverse impacts to site centers occur over the long term. Between 21 
and 42 site centers could suffer significant adverse impacts through habitat loss under 
Alternative A. Twenty-two site centers with more than 40 percent habitat and with owl 
circles overlapping NRF management areas are guaranteed to have some portion of their 
circle maintained as habitat under Alternative B. The likelihood that these site centers 
will persist over the long term is increased by DNR's management. In contrast, under 
Alternative A, for the 36 site centers with more than 40 percent habitat DNR's 
management decreases the likelihood that these site centers will persist (Table 4.3.14). 
This is particularly true for the 23 site centers with less than 40 percent federal reserves 
within their owl circle. Over the short tern, Alternative A should cause fewer significant 
adverse impacts to spotted owl site centers, but over the long term Alternative B should 
cause fewer significant adverse impacts. 

ALTERNATIVE C 
The methods used to analyze Alternative C were the same as those for Alternative B. 
except the habitat target for NRF management areas was 60 percent. 

Results. Fourteen of the 78 known owl site centers do not have circles that overlap NRF 
management areas The analysis indicates that timber harvest in 11 of these may exceed 
the USFWS rescinded take-avoidance guidelines (Table 4.3 15). Incidental take is 
expected for five of these site centers, and six site centers have a potential for incidental 
take. The only circumstances for which incidental take will certainly not occur is in those 
circles that do not contain DNR-managed habitat. 

Sixty-four known owl circles overlap NRF management areas. In four of these, 
incidental take is expected, and 18 have the potential for incidental take (Table 4.3.16). 
All of the site centers expected to be or with the potential to he taken have less than 40 
percent hab~tat m thelr owl circles. All incidental take occurs through the harvest of 
habitat outside of NRF management areas. 

A total of 1 1 site centers, known and projected unknown, are expected to be taken under 
Alternative C (Table 4.3.18). An additional 31 site centers have the potential to be taken. 
Therefore. a maximum of 42 site centers are at risk for incidental take. 

Discussion. Alternative C puts a large number of site centers at risk for take. The 
significance of this incidental take should be assessed in the context of current habitat 
conditions and the likelihood that these site centers veil1 be occupied by territorial spotted 
owls no% or in the hture. Of the 33 known site centers taken or having the potential to 
be taken, six are located in an owl circle containing less than 20 percent owl habitat. As 
discussed above, these sites are unlikely to be occupied. Also, of the 33 known site 
centers taken or having the potential to be taken, 23 are within owl circles containing 
between 20 and 40 percent habitat. Marginally viable site centers such as these may 
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support territorial owls, but over time, habitat conditions surrounding many of them are 
expected to deteriorate. Inevitably many of these sites would be incapable of supporting 
territorial owls. In effect. 27 known site centers with a reasonable likelihood to be 
occupied are at risk for take, and for all but four of these, long-term persistence is 
questionable. 

Alternative C is projected to adversely impact between nine and 33 known site centers, 
but as few as four of these are likely to persist over the long term. The adverse impacts to 
site centers are anticipated to occur over the first decade. Alternative A is a no-take 
alternative, so any adverse impacts to site centers occur over the long term. Between 21 
and 42 site centers could suffer significant adverse impacts through habitat loss under 
Alternative A. Thirty-two site centers with more than 40 percent habitat and with owl 
circles overlapping NRF management areas are guaranteed to have some portion of their 
circle maintained as habitat under Alternative C. The likelihood that these site centers 
will persist over the long term is increased by DNR's management. In contrast, under 
Alternative A, for the 36 site centers with more than 40 percent habitat, DNR's 
management decreases the likelihood that these site centers will persist (Table 4.3.14). 
This is particularly true for the 23 site centers with less than 40 percent federal reserves 
within their owl circle. Over the short term, Alternative A should cause fewer significant 
adverse impacts to spotted owl site centers, but over the long term Alternative C should 
cause fewer significant adverse impacts. 
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Table 4.3.15: Assessment of incidental take of spotted owl 
site centers that have owl circles outside of 
proposed NRF management areas for the east- . . - 
side planning units, 

Amount of habitat in owl circle 1 
contribution of DNR-managed lands 

I 

less than 40% habitat i 
DNR-managed habitat < 1% of circle 

Il less than 40% habitat i 
DNR-managed habitat > 1% of circle 

greater than 40% habitat i 
DNR manages more habitat than margin 
above 40% 

greater than 40% habitat i 
less than 40% habitat on federal reserves i 
DNR manages less habitat than margin 

Totals 

II incidental take 

II potential incidental take 

no take 

owl site centers 

3 3 No take 

3 Potential incidental 
take, but impacts 
llkely to be m~nrmal 

12 Incidental take 

5 1 Incidental take 

7 3 I I Potential incidental 
take in future 
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Table 4.3.16: Assessment of incidental take of spotted owl 
site centers that have owl circles overlapping 
the proposed NRF management areas for the 
east- side planning units 

mount of Habitat in owl circle / 
ontribution of DNR-managed 

less than 40% habitat / Potential incidental 
DNR-managed habitat available for 
harvest less than 1% of circle likely to be minimal 

less than 40% habitat 1 12 
DNR-managed habltat available for 
harvest greater than 1% of circle 

4 Incidental take 

greater than 40% habttat 1 22 
DNR management does not reduce 
habltat below 40% 

32 No take 

greater than 40% hahttat 1 0 0 
DNR management reduces habttat 
below 40% 

Totals 
rnc~dental take 12 4 

II potential incidental take I 1 
total I 45 64 

Incidental take 
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Table 4.3.17: Assessment of incidental take of projected . - 
unknown spotted owl site centers for the east- 
side planning units 

Unknown site centers were assigned to take categories according to the proportion of known site 
centers in each take category. See Tables 4.3.15 and 4.3.16 

3wl circles outside of NRF Management 
4reas: 

incidental take 

potential incidental take 

no take 

3ul circles overlapping NRF Management 
<reas: 

midental take 

potential incidental take 

no take 

rot& 
incidental take 

potential incidental take 

no take 

total 

Alternative B Alternative C 
(site centers) (site centers) 

Table 4.3.18: Summary of incidental take for owl circles 
outside of NRF Management Areas, owl circles 
overlapping NRF Management Areas, and 
projected unknown site centers 

potenttal tncldental take 
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Future Impacts ta Owl Site Centers 
The assessment of adverse impacts to currently existinyt, owl site centers assumed that the - 
number of centers is static. In fact, site centers are dynamic. Population demographics 
affect the total number of site centers in a region, and the birth, death, and behavior of 
individual owls determine the persistence of individual site centers While an assumption 
of stasis ma> provide a reasonable estimate of impacts to site centers over the first 
decade. the same assumption should not be extended farther into the future. This section 
attempts to estimate the number of owl circles overlapping NRF management areas over 
time after the first decade. This is not an estimate of f u t m  owl density in NRF 
management areas -- too many unknowns preclude a reasonable estimate. Rather, it is 
simply an estimate of the number of site centers that might be affected by DNR 
management in NRF management areas. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance, and it is assumed that by adhering to the 
USFWS rescinded take-avoidance guidelines (USDI 1990), adverse impacts to individual 
spotted owl site centers will be minimal. Strictly speaking, there would be no incidental 
take. As explained above, while this assumption accurately represents the adverse 
impacts of DNR's harvest activities, it ignores the impacts of neglect. Because of the 
continual loss of owl habitat and negative population trends it is expected that the number 
of site centers affected by DNR-managed lands will continually decline. As explained 
below, habitat conditions on federal reserves may reverse this population trend 20-50 
years in the future. For the No Action alternative, the quantity and quality of owl habitat 
that may exist on DNR-managed and neighboring lands cannot be accurately predicted 
that far into the future. Even if habitat conditions surrounding site centers were to remain 
unchanged, population trends indicate that the number of occupied sites could decline 
from 72 to 63 sites over one decade. 

ALTERNATIVE B 
Methods. There are three simplifving assumptions for the analysis. First. after the first 
decade, spotted owl habitat outside of federal reserves and NRF management areas will 
be insufficient to support territorial owls. During the first decade DNR would harvest 
nearly all owl habitat outside NRF management areas and it is anticipated that private 
landowners would seek every opportunity to do the same. Consequently, it is unlikely 
that any territorial spotted ow2s could exist on DNR-managed and private lands that are 
more than a median home range radius from NRF management areas. This assumption 
focuses the analysis on site centers with owl circles that overlap NRF management areas. 

The second assumption relies on the concept of source-sink population dynamics. 
Across their range, spotted owls occupy habitat 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 where mortality 
exceeds natality. In general, source sub-populations are net exporters of individuals and 
sink sub-populations are net importers. We anticipate that the average owl habitat 
conditions on federal reserves will eventually support a s o m e  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 
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eastern Washington Cascades. Federal agencies control 60 percent of the owl habitat in 
the Eastern Washington Cascades Province (USDI 1992b p. 122-128: DNR 1995d), and 
the amount of habitat on federal lands is expected to substantially increase under the 
President's Forest Plan (USDA and USDI 1994a p. 3&4-42). In contrast. DNR-managed 
lands hold only 6 percent of all spotted owl habitat in the province. and this amount will 
decrease under all alternatives. Certainly, habitat conditions in NRF management areas 
determine their spotted owl carrying capacity, but since habitat cond~tions in many areas 
are already close to their WAU target, it is the habitat conditions on federal lands that will 
determine the actual number of owls using NRF management areas. Therefore, the 
second assumption is that the number of owl circles overlapping NRF management areas 
will be determined by habitat conditions on federal reserves. 

Third, it is assumed that the results of Burnham et al. (1994) provide a reasonable 
approximation of 1, the population's rate of change. They reported on the Cle Elum study 
area in the eastern Washington Cascades. As explained above, the 95 percent confidence 
Interval for A eom the Cle Elum study area is 10.861, 0.9871, and a h  equal to 0.987 is 
consistent with observations of owl densities (USDA and USDI 1994a). This value was 
used in the following analysis. 

A model was constructed to predict the change in the number of site centers over time. In 
the model, the number of site centers is multrplied by h each year. This yields the 
number of site centers expected in the next year. The initial value of h is assumed to be 
0.987. The value of h increases over time as habitat develops on federal lands. Five 
scenarios were devised 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 equals 1 .O. Beyond this point in time, h continues to increase at the same rate until 
federal lands reach their maximum coverage by late-successional forest. After this, h is a 
constant equal to the value it attained when federal lands reached their maximum. 

The first scenario is based on projections 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 believed that habitat and owls would 
continue to decline for up to 50 years before reaching a new equilibrium. Under this 
scenario h equals 1.0 at year 50. The other four scenarios are based on a projection of 
habitat development presented 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. 
Federal reserves in the eastern Washington Cascades currently average 33 percent spotted 
owl habitat (USDA and USDI 1994a p. G-13). The four scenarios differ in the forest age 
and amount of habitat necessary to support a stable owl population. For example, the 
first scenario assumes that federal reserves will support a stable owl population when 
they have, on average, 60 percent forest cover that is 120 years or older. There are no 
data available with which to accurately determine the landscape characteristics that might 
support a stable population (USDA and USDI 1994a p. 3&4-23l), so a range of plausible 
values were inserted into the model. The initial number of site centers used in the model 
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was the number of known and projected unknown centers overlapping NRF management 
area not taken at the end of the first decade -- 3 1 site centers. 

Results. The results are wide-ranging. The decline in the number of owl site centers 
overlapping NRF management areas could continue for 20-50 years. The number of site 
centers at year 50 could range from approximately 24 to 40. Based on an average of the 
five scenarios, the number of site centers overlapping NRF management areas may not 
return to the current number (56 known and unknown centers) until year 100. As 
discussed below, the number of site centers that may he adversely affected by DNR 
management each decade ranges from zero to the maximum estimated for each decade 
(e.g., 34 in decade four). 

Discussion. Adverse impacts to future site centers resulting from DNR management 
activities are difficult to model. Hence, an estimate of incidental take for any given 
decade is diff~cult to predict. The degree of impact depends on the productivity of owls 
in federal reserves and on the location of site centers relative to federal, DNR-managed, 
and private lands. As habitat on federal reserves approaches conditions which can 
support a stable population, the number of owls affected by DNR-managed lands is 
expected to increase (Table 4.3.19). Site centers in federal reserves could be situated 
such that more than half the owl circle is on federal reserves and Iess than half on NRF 
management areas. Other site centers could be situated in NRF management areas with 
almost half of the circle on federal reserves. In both cases, as federal reserves reach their 
maximum habitat levels, such site centers would suffer minimal harm from DNR 
management activities. Other site centers could be situated in NRF management areas 
such that nearly half of the circle is on private lands. Timber harvest in NRF 
management areas in such circles would likely result in incidental take. 

The response of spotted owls to the landscape conditions which develop in federal, DNR- 
managed, and private lands will determine the location of site centers. The density of 
spotted owl habitat to be developed in federal reserves is projected to be greater than that 
developed in NRF management areas (USDA and USDI 1994a p. 3&4-43). If territorial 
owls exhibit a preference for higher quality habitat in federal reserves, then the density of 
site centers in NRF management areas might be highest near federal reserves. As 
explained above, it is unlikely that these site centers would be taken. It is possible that 
federal reserves and NRF management areas will become islands of owl nesting habitat. 
Owls faced with the prospect of dispersing across non-habitat may choose to disperse no 
hrther and establish territories near the edge of the island, i.e., NRF management areas. 
If this were a typical response to landscape conditions, then the density of owls in NRF 
management areas might be highest near private lands, and many of these site centers 
may be taken. In short, the number of hture site centers that may be taken each decade 
ranges from zero to the maximum estimated for each decade. 

Alternative B results in various levels of projected incidental take, but this alternative 
should increase the persistence of owl clusters. The Northem Spotted Owl Recovery 
Team propounded the following biological principle: "Emphasis should be placed on 
management for clusters, or local population centers, of owls in large habitat blocks 
rath&than for individual pairs" (USDI 1992b p. 57). Extremely small clusters, 
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consisting of one or two site centers, are highly susceptible to local extinction (Diamond 
1984 as discussed in USDI 1992b). In contrast, clusters of 15-20 o%l pairs are thought to 
have much higher persistence rates (USDI 1992b). Alternative A is based on the 
management of individual owl circles. While the amount of incidental take projected 
under Alternative A is. strictly speaking, zero, site centers will be lost. Alternative A is 
contrary to the principles of the Northern Spotted Owl Recovery Team (USDI 1992b), 
and over the long term, it should contribute less and less to the persistence of owl clusters 
on federal reserves. In the east-side planning units, DNR does not manage a contiguous 
block of land large enough to support a cluster of 15-20 owl pairs, but Alternative B does 
augment blocks of federal land wrhich support such clusters. 

ALTERNATIVE C 
The methods used to analyze Alternative C are the same as those for Alternative B, 
except that the initial number of owl site centers was 55. 

Results. Decline in the number of site centers overlapping NRF management areas could 
continue for 20-50 years. The number of site centers at year 50 could range from 
approximately 43 to 70. Based on an average of the five scenarios, the number of site 
centers overlapping NRF management areas may not return to the current number (73 
known and unknown centers) until year 80, and could reach 100 centers by year 100. As 
discussed below, the number of site centers that may be taken each decade ranges from 
zero to the maximum estimated for each decade (e.g.. 60 in decade four). 

Discussion. A calculation of future incidental take based strictly on the USFWS 
rescinded take-avoidance guidelines produces an ironic outcome. Alternative C provides 
more nesting habitat than Alternative B. The projections of future owl circles 
overlapping NRF management areas (Tables 4.3.19 and 4.3.20) show that management 
activities under Alternative C will affect more site centers than under Alternative B. It is 
possible, although unlikely, that in any decade the incidental take of site centers could be 
greater under Alternative C than under Alternative B. Alternative C clearly provides 
greater benefits to spotted owls, but a comparison of alternatives which uses a strict 
definition of take can suggest the contrary. This reinforces the difficulty in making 
accurate projections of incidental take for complex conservation plans. 

Alternative C results in various levels of projected incidental take, but this alternative 
should increase the persistence of owl clusters. Alternative A is based on the 
management of individual owl circles. While the amount of incidental take projected 
under Alternative A is, strictly speaking, zero, site centers will be lost. Alternative A is 
contrary to the principles of the Northern Spotted Owl Recovery Team (USDI 1992b), 
and over the long term, it should contribute less and less to the persistence of owl clusters 
on federal reserves. In the east-side planning units, DXR does not manage a contiguous 
block of land large enough to support a cluster of 15-20 owl pairs, but Alternative C does 
augment blocks of federal land that support such clusters. 
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Table 4.3.19: Alternative B: Projections of the number of 
spotted owl site centers with owl circles 
overlapping NRF management areas in the 
east- side planning units 

See text for explanation of scenarios. Federal reserves start with of 33 percent of the average 
landscape in spotted owl habitat. At year 0, h equals 0.987. 

11 I h = l  I Time (years) 
Scenario 

Interagency Sc~enttfic 
Commmee 

USDI andUSDA (1994a) 
owl habitat >= 120 yr old 
60% of landscape 

USDI andUSDA(1994a) 
owl habltat >= 80 yr old 
60% of landscape 

USDIandUSDA(1994a) 
ow1 habttat >= 120 yr old 
50% of landscape 

USDI and USDA (1994a) 
owl habttat >= 80 vr old 
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Table 4.3.20: Alternative C: Projections of the number of 
spotted owl site centers with owl circles 
overlapping NRF management areas in the 
east- side planning units 

See text for explanation of scenarios. Federal reserves start with of 33 percent of the average 
landscape in spotted owl habitat. At year 0, 1 equals 0.987. 

Criterion 3 -- Amount and Distribution of Owl Dispersal Habitat 
The Northern Spotted Owl Recovery Team propounded the following biological 
principle: "Habitat conditions and spacing between local populations must provide for 
survival and movement of northern spotted owls" (USDI 1992b p. 58). With this in 
mind. they described biological goals for nonfederal lands in the Eastern Washington 
Cascades Province. They listed four areas where connectivity hetween Designated 
Conservation Areas (DCAs) was a main concern OJSDI 1992b p. 126-128). These areas 
are: 

(1) the checkerboard ownership north from WD-38,2 extending to the area 
surrounding and adjacent fo WD-33, WD-35, and WD-37; 

(2) the checkerboard ownership of the 1-90 corridor between WD-38, WD-39, and 
WD-40; 

(3) between the Yakama Indian Reservation and WD-43; and, 

WD-38, WD-39, WD-40, etc. are identification numbers for spotted owl Designated 
Conservation Areas in Washington State. 
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(4) between the YYakama Indian Reservation and WD-44 and WD- 1. 

The first area is entirely within the Chelan Planning Unit, the second is entirely within the 
Yakima Planning Unit, the third is split between the Yakima and Klickitat planning units. 
and the fourth is entirely within the Klickitat Planning Unit. The Spotted Owl Scientific 
Advisory Group (Hanson et al. 1993) listed four landscapes in the eastern Washington 
Cascades where demographic interchange, i.e., dispersal habitat, was considered to be 
important. These landscapes were: 

(1) North Blewett which is within area (1) above; 

(2) 1-90 easneanaway which roughly corresponds to area (2) above; 

(3) Easton which is within area (2) above; and, 

(4) White Salmon which roughly corresponds to area (4) above. 

As is the case for spotted owl nesting habitat, the information in DNR's timber inventory 
is incompatible with an analysis of owl dispersal habitat. No data items in the inventory 
correspond to any variables that are typically used to describe spotted owl dispersal 
habitat, e.g.. canopy closure, mean tree diameter, or stand height. Stand age can he used 
as a reasonable proxy for these habitat variables, hut this information is not available for 
most forest stands on DNR-managed lands in the east-side planning units. 

Part~al-cutting practices, also known as uneven-aged management. can create dispersal 
habitat (USDI 1992b). Highly productive sites may develop into suitable dispersal 
habitat in a relatively short time. The special qualities of east-side conifer forests and 
their management makes them amenable to the maintenance and development of 
dispersal habitat. This further confounds the analysis. One consequence of sustainable 
forestry is that some portion of managed forest lands will function as dispersal habitat, 
but an estimate of this requires a model that relates the information contained in DNR's 
timber inventory to the variables describing dispersal habitat. Given the present state of 
knawtedge, the amount of owl dispersal habitat could not he used for a comparison of 
alternatives. Three variables are comparable among the alternatives -- the certainty 
associated with (1) the long-term maintenance of dispersal habitat; (2) density of 
dispersal habitat; and, (3) the geographic location of dispersal habitat. 

The management of riparian management zones and unstable hillslopes is the same under 
a11 alternatives and so the potential contributions of such management to spotted owl 
dispersal habitat were ignored in the analysis. There is no mention of the marbled 
murrelet conservation strategies because they do not extend to the east-side planning 
units 

ALTERNATIVE A 
Under Alternative A, the only dispersal habitat that is certain to remain is that classified 
as spotted owl nesting habitat situated in owl circles. All nesting or dispersal habitat 
outside of owl circles may be harvested or degraded to a level at which it no longer 
functions as dispersal habitat. There are young forests on DNR-managed lands in the 
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east-side planning units that meet the specifications for dispersal habitat, but the USFWS 
rescinded take-avoidance guidelines do not protect this habitat. The dispersal habitat that 
would he maintained under this alternative is the 39,600 acres of nesting habitat protected 
in owl circles (Table 4.3.9). 

Thomas et al. (1990) recommended that suitable dispersal habitat cover 50 percent of a 
landscape measured by quarter township. The density of habitat protected in owl circles 
and other dispersal habitat created incidentally through regular forest management is 
unknown. In most contiguous blocks of DNR-managed lands it is probably below 50 
percent, and it is unlikely that the density of dispersal habitat will meet the 50 percent 
recommendation through current silvicultural prescriptions. This is cause for concern in 
those areas recommended for dispersal habitat by the recovery team. 

ALTERNATIVE B 
Under this alternative. 85,000 acres will be managed specifically for dispersal habitat 
(Table 4.3.21; Maps 23,24,27). The total of Dispersal management areas and NRF 
management areas provides 124,100 acres, or 54 percent of DNR-managed lands in the 
east-side planning units. that should function as dispersal habitat (Table 4.3.22). These 
areas would be maintained at a 50 percent habitat level measured over watershed 
administrative units. Nearly all DNR-managed lands in the areas which the recovery 
team (USDI 1992b) and the Spotted Owl Scientific Advisory Group (Hanson et al. 19931 
recommended for dispersal habitat should function as dispersal habltat. 

Relative to Alternative A, Alternative R provides greater certainty for the long-term 
maintenance of dispersal habitat, the density of dispersal habitat, and the geographic 
location of dispersal habitat. 

ALTERNATIVE C 
Under this alternative, 55,800 acres will be managed specificaHy for dispersal habitat 
(Table 4.3.21; Maps 23,25,27). The total of Dispersal management areas and NRF 
management areas results in 149,700 acres, or 65 percent of DNR-managed lands in the 
east-side planning units, that should function as dispersal habitat (Table 4.3.22). 
Dispersal management areas would be maintained at a 50 percent habitat level and NRF 
management areas at a 60 percent habitat level. Nearly a11 DNR-managed lands in the 
areas which the recovery team (USDI 1992b) and the Spotted Owl Scientific Advisory 
Group (Hanson et al. 1993) recommended for dispersal habitat should h c t i o n  as 
dispersal habitat. 

Alternative C is more beneficial for spotted owls than Altemative B because is provides 
more dispersal habitat at higher densities over a larger geographic area. 
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Table 4.3.21: HCP Dispersal Management Areas by planning unit 

See Table 4.3.6 for acres of DNR-managed lands in planning units. 

11 Alternative B Alternative C 

Table 4.3.22: Total area capable of functioning as dispersal 

HCP 
Planning 

Total equals the sum of Dispersal Management Areas and NRF Management Areas. See Table 
4.3.6 for acres of DNR-managed lands in planning units. 

Alternative B Alternative C 

Acres 
Dispersal 

Management 
Areas 

Criterion 4 -- Demographic Support of Population on Federal Lands 
Demographic support refers to the contribution of individual territorial owls to the 
viability of the entire population. See Section 4.2.1 for discussions of the importance and 
role of demographic support in the recovery of the spotted owl. The Northern Spotted 
Owl Recovery Team (USDI 1992b) described biological goals for nonfederal lands in the 
Eastern Washington Cascades Province. They listed two areas where demographic 
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support of spotted owls in DCAs was a main concern (USDI 1992b p. 126-128). These 
areas were: 

(1) the checkerboard ownership north from WD-38, extending to the area surrounding 
and adjacent to WD-33, WD-35, and WD-37; and, 

(2) the checkerboard ownership of the 1-90 corridor between WD-38, WD-39, and 
WD-40. 

The first area is entirely within the Chelan Planning Unit, and second is entirely within 
the Yakima Planning Unit. The recovery team (USDI 1992b) recommended that 
nonfederal lands in these areas provide NRF habitat for owls in or directly adjacent to 
federal reserves. The Spotted Owl Scientific Advisory Group (Hanson et al. 1993) listed 
five landscapes in the eastern Washington Cascades where demographic support was 
considered to be important. These landscapes were: 

(1) North Blewett which is within area (1) above; 

(2) 1-90 east'Teanaway which roughly corresponds to area (2) above; 

(3) Entiat which is roughly in and around WD-33 and WD-35; 

(4) Taneum which is roughly in and around WD-40 and lands south of WD-40 in 
Kittitas County; and, 

(5) White Salmon which is south of the Yakama Indian Reservation roughly between 
WD-44 and WD- I .  

The direction for nonfederal lands with respect to demographic support is implicit in the 
biological principles propounded by the Northern Spotted Owl Recovery Team. They 
stated, "Emphasis should be placed on management for clusters, or local population 
centers, of owls in large habitat blocks rather than for individual pairs" (USDI 1992b p. 
57). Furthermore, it was implied that management should target clusters of 15-20 owl 
pairs. Clusters of this size or larger are thought to have much higher persistence rates 
(USDI 1992b). Only one nonfederal land owvner, the Yakama Tribe, manages a 
contiguous block of land large enough to support a cluster of 15-20 owl pairs. The only 
effective role for other landowners or land managers is the demographic support of 
clusters on federal reserves. 

Methods. The comparison of alternatives relies on a conceptual model of source-sink 
population dynamics. Across their range, spotted owls occupy habitat that varies in 
quality. Source sub-populations are those which occupy areas of high quality habitat 
where natality exceeds mortality (A greater than 1). Sink sub-populations occupy areas of 
lower quality habitat were mortality exceeds natality (A less than 1). For a population in 
dynamic equilibrium, source sub-populations are net exponers of individuals and sink 
sub-populations are net importers. Note that the term sink is a misnomer. "Sink" implies 
a unidirectional flow of individuals -- a drain into which individuals disappear never to 
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return. In theory, sink sub-populations can demographically support source sub- 
populations, thereby contributing to the stability of the overall population. 

A plausible assumption is 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. The owl habitat 
on federal reserves supports a sub-population with a finite rate of change, A,, greater than 
one. Habitat on DNR-managed lands supports a sub-population with finite rate of 
change, A,, less than one. The rate of immigration to DNR-managed lands from federal 
reserves is I,, and the rate of emigration from DNR-managed lands to federal reserves is 
ED. The system is not closed, and so I, and E, represent movement of owls between 
federal lands and other areas. Figure 4.3.1 is a schematic representation of the conceptual 
model. 

Figure 4.3.1 : Schematic representation of the conceptual model for 
demographic support 

Federal  Reserves 

Three parameters --A,, I,, and E, -- govern DNKs provision of demographic support. 
Habitat quality on DNR-managed lands is expressed through h,. The comparison of 
alternatives focuses on a comparison of these three parameters. Owl density on DNR- 
managed lands is strongly influenced by immigration. Consider, for example, a situation 
where there is no immigration to DNR-managed lands from federal reserves. If, as 
assumed, A, is Less than one, then owls would eventually be extirpated from DNR- 
managed lands. I, can be modeled as the product of two rates: the swival rate of 
dispersing owls and the dispersal rate of owls on federal reserves. Likewise, ED is the 
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product of the survival rate of dispersing owls and the dispersal rate of owls on DNR- 
managed lands. Intuitively, the survival rate of dispersing owls is a function of the 
distance traveled and habitat conditions traversed. The survival probability increases 
with better habitat, and is inversely related to travel distance. Dispersal rate is more 
difficult to intuit. A simple, yet useful model posits that dispersal rate is related to the 
amount of suitable habitat and population density If there are fewer opportunities to 
acquire a territory, then a greater proportion of owls will disperse. For a fixed amount of 
suitable habitat, En will increase as h, and I, increase. Finally, En is the basic measure of 
demographic support. If owls do not disperse from DNR-managed lands to federal 
reserves, then DNR-managed bands would literally be a sink and could not contribute to 
the viability of the population. In effect, a change in En is equivalent to a change in 
demographic support. 

ALTERNATIVE A 
Alternative A is based on the management of individual site centers. Whether or not a 
particular site center is likely to support the source population depends on the proportion 
of habitat within its owl circle, its distance from federal reserves, and the habitat 
conditions between it and federal reserves. A consideration of these factors suggests that 
values for h,, I,, and ED will be low for many site centers. Other site centers will likely 
contribute to the source population, but some of these centers exist in clusters of one or 
two site centers, and thus are highly susceptible to local extinction (Diamond 1984 as 
discussed in USDI 1992b). 

Through compliance with the USFWS rescinded take-avoidance guidelines, DNR would 
maintain, at least in the short term, a sink sub-population. But, h, of the sub-population 
is expected to be small. Bart (1995) developed an expression which relates the minimum 
amount of suitable habitat per home range for owl replacement @=I) to juvenile 
survivorship. Burnham et al. (1994) estimated juvenile survivorship to be 0.140 in the 
Cle EIum study area. Using radio-tracking data, a more accurate estimate of juvenile 
survivorship which includes emigration can be calculated. Adjusting the Cle Elum 
juvenile survivorship for emigration (using E = 0.3 158 from Burnharn et al. 1994) yields 
a value of 0.205. Using Bart's (1995) equation, h, equals 1 if the proportion of suitable 
habitat per home range is about 60 percent. In the east-side planning units, the mean 
proportion of habitat in owl circies affected by DNR management IS 39 percent, and the 
proportion of habitat in owl circles is expected to decrease. 

'While the distance between site centers and federal reserves suggests a potentially high 
rate of exchange between federal and DNR-managed lands, the habitat conditions to be 
traversed suggest otherwise. As explained above, the survival rate of dispersing owls 
should be inversely related to the distance traveled. The vast majority (91 percent) of owl 
site centers affected by DNR management are within 10 miles of federal reserves (Table 
4.3.2), and 13 miles is the median dispersal distance recorded for juvenile spotted owls in 
the eastern Washmgton Cascades (n=80; E. Forsman. USDA Forest Service. Cowallis, or 
unpubl. data 1994). On the other hand, habitat fragmentation would lower the survival 
rates for owls dispersing to and from site centers. Forty-two percent of owl site centers 
affected by DNR management are more than 2 miles from federal reserves. The level of 
support provided by these site centers depends on the survival rates for dispersing owls, 
and as habitat conditions on DNR-managed and private lands deteriorate, survival rates 
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will decrease. The sink sub-population consisting of owl site centers within 2 miles of 
federal reserves should have high survival rates for dispersing owls, and is expected to 
demographically support the source sub-population. 

ALTERNATIVE B 
In the Chelan and Yakima planning units, DNR establishes NRF management areas in the 
two areas where the Northem Spotted Owl Recovery Team directed nonfederal lands to 
provide demographic support. Additional NRF management areas are established in the 
Klickitat Planning Unit. In landscapes considered by the Spotted Owl Scientific 
Advisory Group to he important for demographic support, DNR-managed lands within 2 
miles of federal reserves are designated as NRF management areas. 

Alternative B is expected to decrease the size of the sink sub-population, but this 
alternative should increase the parameters that govem the process of demoglaphic 
support. That is, site centers will be surrounded by better habitat and be closer to federal 
reserves. At least 50 percent of the DNR-managed lands designated for NRF 
management would be in NRF habitat at any one time. The NRF habitat would be sub- - 
mature forest or higher quality habitat as defined by Hanson et al. (1 993). The 50 percent 
habitat prescription would be applied to watershed administrative units (WAUs). In - - 
WAUs where federal reserves are covered by less than 50 percent owl habitat, all DNR- 
managed owl habitat would be retained until the federal reserves attain a minimum of 50 
percent habitat. Given these conservation measures, &of the sink sub-population 
supported by NRF management areas should be greater than the h, for owls at known site 
centers where the mean proportion of habitat in owl circles is 39 percent. 

Discussion. The average owl habitat density near federal reserves is expected to be 
greater for Alternative B than for Alternative A (Table 4.3.13). But, since existing old 
forest habitat may be degraded to sub-mature habitat under Altemative B, the short-term 
habitat quality is expected to be better under Alternative A. Hence, kD could be greater 
for Alternative A. Under Alternative A, natural disturbances and shifting site centers will 
cause a continual loss of habitat. Much of this lost habitat will be old forest habitat, and, 
under Alternative A, DNR does not intend to replace this habitat. Therefore, in spite of 
the degradation of old forest habitat that will occur under Alternative B, over the long 
term, the conservation measures specified under Alternative B should result in a h, that is 
greater than that of Alternative A. Since NRF management areas are situated within 2 
miles of federal reserves, the sink sub-population should have high survival rates for 
dispersing owls. 

ALTERNATIVE C 
NRF management areas in the Chelan and Yakima planning units are the same as in 
Alternative B. More extensive NRF management areas are established in the Klickitat 
Planning Unit. 

Altemative C is expected to increase the size of the sink sub-population, and should 
increase the that govem the process of demographic~support. At least 60 
percent of the designated NRF management area would be in NRF habitat at any one 
&me. The NRF habitat would be oldforest as defined by Hanson et al. (1993).  he 60 
percent habitat prescription would be applied to watershed administrative units (WAUs). 
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In U7AUs where federal reserves are covered by less than 60 percent owl habitat, all 
DNR-managed owl habitat would be retained until the federal reserves attain a minimum 
of 60 percent habitat. Given these conservation measures, hoof the sink sub-population 
supported by NRF management areas is expected to be greater than that in Alternative B. 
In fact, calculations using Bart's (1995) equation suggest that h, should be close to one. 

The sink sub-population consisting of site centers within 2 miles of federal reserves 
should have high survival rates for dispersing owls. Some NRF management areas in the 
Klickitat Planning Unit are over 20 miles &om federal reserves (Map 25). The survival 
rates for dispersing owls are expected to be lower for these areas. 

Discussion. Alternative C is expected to increase the size of the sink sub-population and 
increase the demographic support parameters, and therefore, is superior to Alternatives A 
and B. 

Criterion 5 -- Maintenance of Species Distribution 
According to the Northern Spotted Owl Recovery Team (USDI 1992b p. 56), "The risk of 
local or widespread extirpation of northern spotted owls will be reduced by managing for 
owls throughout their entire range and the variety of ecological conditions within that 
range." The Spotted Owl Scientific Advisory Group (Hanson et al. 1993) also considered 
the maintenance of geographic distribution. Of the six eastern Washington landscapes 
defined by this group, only one, the Entiat landscape, was specifically assigned the 
conservation function of maintaining the species' geographic distribution. This landscape 
is entirely within the Chelan Planning Unit. 

The assessment of this criterion is confounded by past forest practices, the ecological 
conditions which these practices have created, and the response of spotted owls to these 
ecological conditions. Paradoxically, fire suppression in the ponderosa pine zone has 
likely tncreased the amount of spotted owl habitat. Forest fire suppression during the past 
60-80 years has altered the natural patterns of community succession (Franklin and 
Dyrness 1973; FEMAT 1993). This is particularly true for ponderosa pine forests wh~ch 
are fire-maintained subclimax communities. Mature stands of ponderosa pine are 
typically more open and less structurally complex than stereotypic owl nesting habitat. 
Frequent low-intensity wildfires have a retum interval of 8-12 years in unmanaged 
ponderosa pine stands (Franklin and Dyrness 1973). These fires limit the degree of 
canopy closure, retard the development of multi-layered canopies, and consume down 
dead woody debris -- all important components of owl habitat (USDI 1992b). It is 
possible that fire suppression has extended the range of the spotted owl eastward into the 
ponderosa pine zone, or at least increased the density of spotted owls nesting there. Most 
of the Klickitat Planning Unit south of the Yakama Indian Reservation is within the 
ponderosa pine zone (Franklin and Dyrness 1973). 

There are three dimensions to species geographic range -- latitude, longitude, and 
elevation. Vegetational zones are strongly correlated with latitude, longitude, and 
elevation. Hence, it is assumed that an assessment of geographical range will adequately 
account for the variety of ecological conditions within that range. In the eastern 
Washington Cascades, elevation is correlated with Iongitude, so longitude is assumed to 
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be an adequate surrogate for elevation. Federal reserves maintain the entire latitudinal 
range of the spotted owl across Washington and Oregon, so the criterion reduces to an 
assessment of longitudinal range. Notably, while the longitudinal range of spotted owls 
on the west side (LC., from the Cascade crest to the Pacific coast) varies from 120-160 
miles, their longitudinal range on the east side (i.e., from the Cascade crest to the shrub- 
steppe zone) is only 20-50 miles. Hence, on the east side, changes in geographic range 
on the order of miles could have consequences for population viability. 

In the Chelan Planning Unit, federal reserves cover much of the longitudinal range (Map 
27), and federal matrix lands, if managed properly, have the potential to maintain the 
entire longitudinal and elevational range of the spotted owl. Therefore, the potential 
contribution of DNR-managed lands to the maintenance of geographic range in the 
Chelan Planning Unit is insignificant. DNR-managed lands in the Yakima Planning Un~t 
(Map 23), in particular those in Township 20 N, Ranges 19-20 E, have the potentlal to 
make a contribution to the maintenance of species ranae. However, the most eastern - 
portions of this area are in the ponderosa pine zone (Franklin and Dyrness 1973). Other 
opportunities to maintain the eastern limit ofthe owls distribution exist in the Yakima 
P&nning Unit, namely the checkerboard ownership in Township 15 N, Ranges 15-1 7 E 
and Township 18 N, Ranges 16-17 E. The value of these contributions is dependent on 
WDFW, the other major land manager in these townships. 

The Yakama Indian Reservation is the major landowner in the Klickitat Planning Unit 
and manages approximately 250,000 acres of spotted owl habitat (USDA and USDI 
1994a p. D-4). Continuation of current management practices on the reservation will 
make a valuable contribution to the maintenance of the species' range. Since only a small 
portion of federal land in the planning unit has a reserve status, a gap exists in the 
expected long-term distribution of owl habitat. Large blocks of DNR-managed lands in 
the western portion of the Klickitat Planning Unit have the potential to fill this gap. DNR 
manages scattered legal sections and irregular parcels tkroughout the central and eastern 
portion of the planning unit. They are widely distributed and isolated, and it is unlikely 
that DNR management alone could maintain the current species range. Furthermore, 
these sections and parcels are in the ponderosa pine zone. 

ALTERNATIVE A 
Under Alternative A, DNR continues its policy of take-avoidance. All owl habitat 
outside of spotted ow1 circles will eventually be harvested. Management for spotted owls 
will continue on a circle-by-circle basis. No new habitat would be allowed to develop in 
circles that are below the 40 percent minimum, and any habitat lost to natural or human- 
cawed disturbance would not be replaced. The geographical shift of an owl site center 
alters the location of its owl circle, and this may release owl habitat for harvest. DNR's 
contribution to the maintenance of species range consists of owl habitat protected in owl 
circles. 

In the Yakima Planning Unit, the most easterly owl site centers (status 1,2. or 3) are 
located in Township 20 N, Range 21 E, section 2; Township 20 N, Range 19 E, section 
27: Township 20 N, Range 18 E, section 30; and Township 21 N, Range 19 E, section 25. 
All of these circles contain DNR-managed lands. The site center in Township 20 N, 
Range 21 E is located on the eastern boundary of the spotted owl's current geographic 
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range. The owl circle associated with this center contains less than 20 percent habitat, 
and so is unlikely to support territorial owls or contribute to the maintenance of the 
species' range. The other three site centers have owl circles that extend 1-4 miles east of 
federal reserves, but are 10-12 miles west of the eastern boundary of the owl's geographic 
range. The proportion of these circles that is owl habitat is less than 40 percent. The 
long-term persistence of these site centers is questionable. 

In the Klickitat Planning Unlt south of the Yakama Indian Reservation, six known site 
centers (status 1,2, or 3) exist east of Range 12 E. The site center in Township 6 N, 
Range 15 E, section 2 is located the farthest east. The owl circle associated with this 
center contains less than 20 percent habitat, and so is unlikely to support territorial owls 
or contribute to the maintenance of the species range. Under Alternative A, a cluster of 
four site centers in Townships 5-6 N, Range 13 E would be DNR's contribution toward 
the mmntenance of the specles' current range in the Klickltat Planning Unit. Three of the 
four site centers have owl circles with greater than 40 percent habitat and should be 
capable of supporting terr~torial spotted owls. These o ~ l  circles extend 21- 25 miles east 
of federal reserves, but are 20-25 miles west of the eastern boundary of the owl's 
geographic range. 

ALTERNATIVE B 
In the Yakima Planning Unit (Map 23). NRF management areas extend 2 miles east of 
federal reserves, but this is 12 miles west of the eastern boundary of the owl's geographic 
range. In the Klickitat Planning Unit (Map 24), NRF management areas extend 2 miles 
east of federal reserves, but this is about 42 miles west of the eastern boundary of the 
owl's geographic range. Under Alternative B, this constitutes DNR's contribution toward 
the maintenance of the species' current range in this planning unit. 

Discussion. The short-term reduction of the owl's current range is greater under 
Alternative B than under Alternative A. On the other hand, the long-term certainty 
associated with the maintenance of geographic range is greater for Alternative B. A key 
assumption used for the analysis of Alternative A could be invalidated by changes in 
agency policy. DNR could conduct protocol surveys to decertify existing owl circles. 
Any owl habitat on DNR-managed lands within decertified owl circles would be 
available for harvest. Also, it is worth reiterating that under Alternative A, any habitat 
lost to natural or human-caused disturbance would not be replaced, and that geographical 
shifts of a site center may release owl habitat for harvest. It seems inevitable that site 
centers in the far eastern parts of the owl's geographic range will have insufficient habitat 
to support territorial owls. 

There is a trade-off between Alternatives A and B. Alternati~e A offers to maintain owls 
over a greater portion of the species' current geographic range, but only over the short 
term. On the other hand, Alternative B offers to maintain owIs over a lesser portion of 
the species' current geographic range, hut with long-term certainty. Neither alternative 
maintains the current range over the long term, so the pivotal question is this: does the 
survival and recovery of the spotted owl depend on the short-term maintenance of its 
geographic range in the eastern Washington Cascades? There are no data available with 
which to predict the population level effects of range reduction, but the Northern Spotted 
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Owl Recovery Team's rationale for the maintenance of the species' range forms a basis 
for comparison. 

The Northern Spotted Owl Recovery Team (USDI 1992b) believed that the risk of 
extinction would be reduced by managing for owls throughout their entire range. They 
stated four primary reasons for the importance of maintaining the full range of the 
species. First, the viability of the entire population is directly related to the number of 
owl clusters. Under Alternative B, the cluster of four site centers in Townships 5-6 N, 
Range 13 E would suffer immediate adverse impacts, but under Alternative A this same 
cluster might be maintained for decades. Second, a reduction in geographic range would 
reduce the range of ecological conditions occupied by owls, thereby making the species 
more vulnerable to environmental changes such as drought, harsh winters, etc. Under 
Alternative B, site centers in drier climates would be lost, but under Alternative A they 
may be maintained over the short term. Third, range reduction would affect the evolution 
of the species. Habitat conditions are usually extreme on the fringes of a species' 
geographic range and extreme conditions are often the impetus for rapid adaptation. 
Again, under Alternative B, site centers in extreme habitat conditions. is.,  the ponderosa 
pine zone, would be lost. The evolutionary significance of adaptation to the artificial 
ecological conditions existing in the ponderosa pine zone is unknown. Fourth, if global 
climate change occurs, then range reduction could have significant consequences. For 
example, under some global warming scenarios local cooling points appear. If the 
climate cooled in portions of the owls range, then southerly portions of the range might 
be more important. Under Alternative B, the eastern extent of the owl's range in southern 
Washington would be appreciably reduced. 

The third and fourth reasons address Iong-tern risks to the population. These risks arc 
present under both Alternatives A and B, and so provide no basis for comparison. The 
first and second reasons address short-term risks. Both Alternatives A and B are 
expected to narrow the spatial distribution of owl habitat in the eastern Washington 
Cascades. But, since the amount of owl habitat would be reduced more rapidly under 
Alternative B, it appears that the short-term risk to the population is greater under 
Alternative B. 

ALTERNATIVE C 
In the Yakima Planning Unit, NRF management areas are the same as in Alternative B. 
They extend 2 miles east of federal reserves, but this is 12 miles west of the eastern 
boundary of the owl's geographic range. In the Klickitat Planning Unit (Map 25), NRF 
management areas extend approximately 30 miles east of federal reserves. This is about 
12 miles west of the eastern boundary of the owl's geographic range. Since Alternative C 
guarantees the maintenance of owl habitat over the widest part of the owl% current 
geographical range, it is clearly superior to Alternatives A and B for this criterion. 

Criterion 6 -- Forest Health and Risk of Catastrophic Disturbance 
Historically, wildfire has played a central role in the landscape dvnamics of the eastern . - 
Washington Cascades.   his is particularly true for ponderosa pine forests which are fire- 
maintained subclimax communities. Forest fire suppression during the past 60-80 years 
has altered the natural patterns of community succession (Franklin and Dyrness 1973; 
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FEMAT 1993) and made forests more susceptible to wildfire, insect attacks, disease, and 
windthrow (FEMAT 1993; Agee and Edmonds 1992). The development of multi-layered 
stands containing Douglas-fir and true fir results in conditions favorable to insect 
defoliators -- in particular, Douglas-fir tussock moth and western spruce budworm (Agee 
and Edmonds 1992). Fire suppression promotes epidemics of foliage diseases, root rots. 
heart rots, and dwarf mistletoes (Agec and Edmonds 1992). Trees infected by root rots 
have a higher likelihood of windthrow. 

In the eastern Washington Cascades, one of the most severe theah to the continued 
existence of spotted owls is thought to be natural disturbance (USDI 1992b). Fire 
suppression in some areas has greatly increased the probability of large-scale stand- 
replacement fires (USDI 1992b). Agee and Edmonds (1992) concluded that there is a 
very low probability that federal reserves in the east Cascades subregion will avoid 
catastrophic wildfires during the next century. The same could be said for many DNR- 
managed forests classified as spotted owl habitat. The Northern Spotted Owl Recovery 
Team believed that active management was necessary to reduce the risk of catastrophic 
natural disturbance (USDI 1992b p. 183-184). Their recommended management 
strategies would protect owl habitat by degrading owl habitat. For example, to reduce 
risks from fire a fuel break system and controlled undcrburning were recommended. 
Also, thinning of stands was recommended to reduce risks due to insect infestations. 

Title 76 and Title 79 of the Revised Code of Washington (RCW) contain regulations 
pertinent to forest health issues. DNR is directed to sell any timber damaged by fire, 
wind, or any other cause, as fast as possible when selling that timber is in the best interest 
of the trusts (RCW 79.01.790 and RCW 79.01.795). RCW 76.04.660 specifies that 
landowners responsible for the existence of extreme fire hazard are " ..required to abate, 
isolate and reduce the hazard." In addition, Policy No. 10 of the Forest Resource Plan 
(DNR 1992b) directs the department to take preventive measures beyond what is required 
by law. Prescribed underburns, precommercial thinning, and commercial thinning may 
be used to reduce fire hazard. Currently, about 500 acres of DNR-managed lands are 
underburned per year, but approximately 2.000 acres per year might benefit from 
underburning. 

Under RCW 76.06.040, owners of timberlands "...shall make every reasonable effort to 
control, destroy, and eradicate ..." forest insect pests and forest tree diseases which 
threaten the existence of any stand of timber. In addition, Policy No. 9 of the Forest 
Resource Plan (DNR 1992b) directs the department to adopt practices that maintain the 
health of DNR-managed forests. The application of pesticides is an effective method for 
the control of forest insect pests. The level of pesticide application is extremely difficult 
to predict due to natural variation in pest population cycles. However, one can 
reasonably assume that at least 2,000 acres of DNR-managed lands per decade may be 
treated with pesticides (DNR 1996a p. IV-185). 

ALTERNATIVE A 
Under Alternative A, DNR would continue to comply with the USFWS rescinded take- 
avoidance guidelines (USDI 1990). All owl habitat outside of spotted owl circles will 
eventually be harvested. No new habitat would be allowed to develop in circles that are 
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below the 40 percent minimum, and any habitat lost to natural or human-caused 
disturbance would not he replaced. 

DNR's take-avoidance policy might prohibit h l l  compliance with Titles 76 and 79 RCW 
or conflict with Board policies which address fire hazard and forest health. In some 
cases, management activities within an owl circle conducted to reduce extreme fire 
hazard or control insect damage could be construed as incidental take. Failure to conduct 
such activities could increase the risk of ow1 habitat loss through localized or catastrophic 
disturbance. 

ALTERNATIVE B 
Under Afternative B, approximately 39.200 acres would be managed for spotted owl 
nesting, roosting, and foraging habitat (Table 4.3.10; Maps 23, 24, 27). At least 50 
percent of the DNR-managed lands designated as NRF management areas would be in 
NRF habitat at any one time. The 50 percent habitat prescription would be applied to 
watershed administrative units (WAUs). In WAUs where federal reserves are covered by 
less than 50 percent owl habitat, all DNR-managed owl habitat would be retained until 
the federal reserves attained a minimum of 50 percent habitat. In WAUs where natural or 
human-caused disturbance reduces habitat below the 50 percent minimum, habitat would 
be redeveloped. 

Forest conditions may warrant DNR's compliance with Titles 76 and 79 RCW. When 
DNR determines that management activities required by the HCP are inconsistent with 
Titles 76 and 79, consultation will be held with the USFWS regarding possible 
amendments to the HCP. If USFWS determines that such activities would adversely 
affect spotted owls, then DNR and USFWS would work to identifv mitigation. 

Discussion. For the previous five evaluation criteria, certainty has been a factor in the 
comparison of alternatives. For the sixth criterion, certainty is central to the comparison. 
Forest conditions in the eastern Washington Cascades have lead to the conclusion that the 
destruction of owl habitat through wildfire has a very high probability. Alternative B 
combats the near certainty of wildfire with the certainty that owl habitat will be restored. 
Furthermore, this alternative may provide more flexibility to conduct forest practices for 
the purpose of hazard reduction. 

The risk to spotted owl habitat from natural disturbance may put the benefits of 
Alternative B in perspective. The eastern Cascades are prone to wildfires, and spotted 
owl nesting habitat possesses the ideal structural characteristics for large stand-replacing 
fires -- a multi-layered canopy and plentiful down woody debris. The frequency of 
occurrence for large stand-replacing fires in the eastern Cascades is about 10-20 years. 
Over 100 years, the proposed term of the HCP, the number of such fires could range from 
5-10 events. Recent wildfire history in the eastern Washington Cascades illustrates the 
risk to owl habitat in the coming decades: in 1988 the Dinkleman fire (Chelan County) 
covered 50,000 acres; in 1992 the Skookum fire (Klickitat County) covered 51,000 acres; 
and, in 1994, the Tyee and Hatchery fires (Chelan County) covered 135,000 and 43,000 
acres, respectively (DNR and Washington Department of Community, Trade and 
Economic Development 1994; DNR 1994b). Not all acres burned were owl habitat, and 
not all owl habitat that burned was destroyed. Nevertheless, the total acreage burned in 
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less than one decade in the eastern Washington Cascades (279,000 acres) is four times the 
amount of owl habitat currently under DNR management. If the amount of owl habitat 
consumed by wildfire on DNR-managed lands were to average 4,000 acresldecade, then 
over 100 years all the habitat protected under Alternative A (Table 4.3.13) would be lost. 
Furthermore, any habitat remaining under Alternative A would likely be highly 
fragmented and of little value to territorial owls. m%ile the likelihood of habitat loss 
remains high under Alternative B, these alternatives offer the certaint) that lost habitat 
will be restored. 

ALTERNATIVE C 
Under Alternative C, approximately 93,900 acres would be managed for spotted owl 
nesting, roosting, and foraging habitat (Table 4.3.10; Maps 23,25,27). In the Chelan and 
Yakima planning units, the area designated for NRF management areas is the same as 
Alternative B, but is substantially larger in the Klickitat Planning Unit. At least 60 
percent of the designated NRF management area would be in NRF habitat at any one 
time The 60 percent habitat prescription would be applied to watershed administrative 
units (WAUs). In WAUs where federal reserves are covered by less than 60 percent owl 
habitat, all DNR-managed owl habitat would be retained until the federal reserves 
attained a minimum of 60 percent habitat. In WAUs where natural or human-caused 
disturbance reduces habitat below the 60 percent minimum, habitat would be 
redeveloped. 

Forest conditions may warrant DNKs compliance with Titles 76 and 79 RCW. When 
DNR determines that management activities required by the HCP are inconsistent with 
Titles 76 and 79, consultation will be held with the USFWS regarding possible 

i amendments to the HCP. If USFWS determines that such activities would adversely 
affect spotted owls, then DNR and USF*S would work to identify mitigation. 

Discussion. Alternative C combats the near certainty of wildfire with the certainty that 
owl habitat will be restored. Furthermore, this alternative may provide more flexibility 
than Alternative A to conduct forest practices for the purpose of hazard reduction. 
Alternative C guarantees the restoration of owl habitat following catastrophic disturbance 
over a much larger area than Alternative B. 

Summary Comparison of Alternatives 
Alternative C is expected to enhance the survival and recoven, of sootted owls in the 
Eastern Washington Cascades Province. For all six evaluation criteria, Alternative C 
results in either the greatest net benefit or the least adverse impact to the owl population 
Alternative C provides the largest amount of NRF and dismrsal habitat (Table 4.3.231. 
Owl habitat $11 be the least fragmented, have the widest geographic dishibution, and be 
maintained with a high level of certainty. Also, under Alternative C, the fewest site - 
centers suffer adverse impacts. 

The comparison of Alternatives A and B can be reduced to an assessment of short-term 
risk versus long-term risk. Alternative B poses greater short-term risk to the spotted owl 
population in the Eastern Washington Cascades Province, but Alternative A poses greater 
long-term risk. Over the short term, Alternative B harvests more owl habitat and puts 
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more site centers at risk for take (Table 4.3.23). Alternative A is likely to maintain a 
larger proportion of existing owl habitat and site centers over the short term, but over the 
long term natural disturbance and shifting site centers are likely to cause a substantial 
reduction in both habitat and occupied site centers. An important element in comparing 
the long-term risk of the alternatives is certainty. Alternative B is projected to remove 
more habitat. but the amount and spatial distribution of the remaining habitat, and habitat 
to be developed, are known and the product of a conservation plan. It is likely that under 
Alternative A, owl habitat on DNR-managed lands will become more fragmented and 
less capable of supporting spotted owls. Furthermore, under Alternative A, low 
confidence must be assigned to any estimate of future owl habitat conditions on DNR- 
managed lands. This is particularly hue in the eastern Washington Cascades where fire 
suppression has greatly increased the probability of catastrophic disturbance. 

Our assessment leads to us to conclude that the long-term risk of extinction 1s less under 
Alternative B. Is this long-term benefit worth the short-term risk? In other words, will 
the short-term risks appreciably reduce the likelihood of survival and recovery of the 
species? The President's Forest Plan included an assessment of the likelihood that the 
plan would support species' populations (FEMAT 1993). Panelists assessing the spotted 
owl population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV- 
153) -- habitat under the plan is of sufficient quality, quantity, distribution, and 
abundance to allow the species population to stabilize, well-distributed across federal 
lands. The remaining 18 percent was assigned to outcome B -- habitat under the plan is 
of sufficient quality, quantity, distribution, and abundance to allow the species population 
to stabilize, but with significant gaps in the historic species distribution on federal land. 
In effect, the panelists concluded that the risk of spotted owl extinction under the 
President's Forest Plan is zero. In an independent assessment, USFWS stated that the 
President's Forest Plan "...should provide a strong habitat network to maintain a viable 
and self-sustaining population of spotted owls for the next 100 years" (USDA and USDI 
1994a p. G-18). If the President's Forest Plan is successfully implemented, then the 
short-term risk to the species is minimal. Placed in this context, the long-term benefits of 
Alternative B are worth the short-term risk. 

Alternative B follows the principles propounded by the Northern Spotted Owl Recovery 
Team. They stated, "Emphasis should be placed on management for clusters, or local 
population centers, of owls in large habitat blocks rather than for individual pairs" (USDI 
1992b p. 57). Alternative B concentrates owl habitat in proximity to federal reserves, and 
is thus more likely to support spotted owls clusters on federal reserves. Again, under 
Alternative A, owl habitat on DNR-managed lands is exuected to become more - 
fragmented, i.e., less concentrated, and the spatial arrangement of habitat will be 
astrategic. In short, Alternative B provides better conservation for spotted owls in the - 
eastern Washington Cascades than Alternative A. 
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rable 4.3.23: Summary of alternatives for all criteria 

Criterian 

NRF 
Amount 
Habitat 

~ ) i ~ ~ ~ i b ~ ~ i ~ ~  

incidental take 9 
potential take 24 

difficult to accurately predict, 
depends on federal reserves 

84,200 acres 
high long-term certainty 

strategically distributed 
low fragmentation 

Impact to 
Current 
Site Centers 

Future 

Dtspersal 
Amount 
Hab~tat 

Distribution 
-- - - 

Demograph~c 
Population 
Support 

Alternative A 

44,400 acres 
-34 percent change 
low long-term certainty 

widely distributed 
high fragmentation 

Process 

unlikely to persist 27 
may not persist 15 

not analyzed 

44,400+ acres 
low long-term certainty 

randomly distributed 
high fragmentation 

1 decrease in sink population decrease in sink population I increase in sink population II 

Alternative B 

19,600 acres 
-71 percent change 
high long-term certainty 

narrowly distributed 
low fragmentation 

incidental take 29 
potential take 18 

difficult to accurately predict, 
depends on federal reserves 

62,100 acres 
high long-term certainty 

strategically distributed 
low fragmentation 

AIternative C 

56,300 acres 
- 16 pcrcent change 
high long-tern] certainty 

widely distributed 
low fragmentation 

decrease in parameters 
governing process 

Maintena~lce of short-term 
Range 

long-term 

Catastrophic 
Disturbance 

increase in parameters governing 
process 

increase in parameters governing 
process 

moderate reduction 

large reduction 

high risk of habitat loss 
no habitat replacement 

large reduction 

large reduction 

high risk of habitat loss 
guaranteed habitat replacement 

small reduction 

small reduction 

high risk of habitat loss 
guaranteed habitat replacement 



Cumulative Effects 
The purpose of this section is to discuss the alternatives in the context of other significant 
actions affecting spotted owls in the eastern Washington Cascades. These actions are the 
President's Forest Plan and the proposed 4(d) special rule for the northern spotted owl. 

The President's Forest Plan 
A description of owl habitat on federal lands and the President's Forest Plan appears near 
the beginning of Section 4.3.1. 

The President's Forest Plan includes an assessment of the likelihood that the plan would 
support species' populations (FEMAT 1993). Panelists assessing the spotted owl 
population assigned an 83 percent likelihood to outcome A (FEMAT 1993 p. IV-153) -- 
habitat under the plan is of sufficient quality, quantity, distribution, and abundance to 
allow the specles population to stabilize, well-distributed across federal lands. The 
remaining 18 percent was assigned to outcome B -- habitat under the plan is of sufficient 
quality, quantity, distribution, and abundance to allow the species population to stabilize, 
but with significant gaps in the historic species distribution on federal land. In effect, the 
panelists concluded that the risk of spotted owl extinction under the President's Forest 
Plan is zero. 

The single most important action affecting northern spotted owls is 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 sale program (Pub. L. 
No. 104-19, 109 Stat. 240 (1995)). How future political decisions might alter the 
President's Forest Plan and the management of owl habitat on federal lands remains to be 
seen. Further weakening of the plan could invalidate the species assessments performed 
by the FEMAT panelists. 

The key assumption underlying DNR's HCP alternatives is the validity of the FEMAT 
species assessments. Given that the President's Forest Plan is likely to result in owl 
habitat of sufficient quality, quantity, distribution, and abundance to allow the species 
population to stabilize, well-distributed across federal lands, DNR's contributions to the 
survival and recovery of the species are most appropriately demographic support and 
facilitation of dispersal. The FEMAT assessments were contingent on the successful 
implementation of the President's Forest Plan. But, if owl habitat conditions on federd 
lands are substantially inferior to that originally projected for the President's Forest Plan, 
then owl habitat on DNR-managed lands will become more important to the survival and 
recovery of the species. 

The President's Forest Plan recognized that in "...areas of special concern, contributions 
of nonfederal lands remain important to recovery of the species" (USDA and USDI 1994a 
p. 3&4-245). "Special areas" include areas where private, state, and federal lands are 
intermingled, or where federal lands are absent. The designation of these special areas 
was left to a final recovery plan or to a proposed 4(dj special rule for the northern spotted 
owl. 
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Proposed (4)d Special Rule 
The "proposed 4(d) special rule" refers to section 4(d) of the Endangered Species Act. 
Pursuant to section 4(d), special rules may be promulgated with respect to a particular 
federally listed species. Such specral rules may permit incidental take so long as they 
meet the conservation needs of the listed species. USFWS recognizes the significant 
contribution the plan makes toward spotted ovd conservation, and proposes to lift the 
blanket prohibition against incidental take (60 Fed. Reg. 9484 (1995)). On the other 
hand, USFWS believes that supplemental support from nonfederal tands is necessary. 
hence certain restrictions would remain in effect. Three stipulations of the proposed 4(d) 
special rule are particularly relevant to the assessment of alternatives. First, the rule 
establishes six Special Emphasis Areas (SEAs) where the USFWS rescinded take- 
avoidance guidelines would be retained (60 Fed. Reg. 9484 (1995)). Second, outside of 
SEAs the take-avoidance guideline would be relaxed to the 70 acres of NRF habitat 
closest to the site center (60 Fed. Reg. 9484 (1 995)). Third, ail landowners still retain the 
opportunity to seek regulatory relief through an approved HCP. 

Two SEAs are in the east-side planning units -- the 1-90 corridor and the Columbia River 
GorgeIU'hite Salmon. A small nortion of the 1-90 corridor SEA lies in the Chelan - 
Planning Unit and a much larger portion lies in the Yakima Planning Unit. DNR- 
managed lands in the 1-90 corridor SEA consist of scattered legal sections and smaller 
parceis. The final boundaries of the SEAs have yet to be defined, but it is anticipated that 
the total amount of east-side DNR-managed lands in the 1-90 corridor SEA will be 
approximately 8,700 acres, or less than 2 percent of this SEA east of the Cascade crest. 
The White Salmon portion of the Columbia River GorgeIWhite Salmon SEA lies in the 
Klickitat Planning Unit. It includes a large contiguous block of DNR-managed lands in 
Townships 4-5 N, Range 10 E, and scattered sections and smaller parcels east of Range 
10 E. It is anticipated that the total amount of east-side DNR-managed lands in the White 
Salmon portion will be approximately 40,000 acres, or about 30 percent of this portion of 
the SEA. 

ALTERNATIVE A 
DNR continues its policy of take-avoidance and complies with the take-avoidance 
guidelines of the proposed 4(d) special rule. In SEAs, management for spotted owls 
continues on a circle-by-circle basis. One presumption is that the proposed 4(d) special 
mle for the spotted owl will meet the conservation needs of the species, and therefore 
there should be no significant cumulative effects for this alternative. In fact, USFWS in 
assessing the conservation needs of the spotted owl was mindful of the "...emerging non- 
Federal landowner habitat management and owl conservation strategies such as Habitat 
Conservation Plans" (60 Fed. Reg. 9484 (1995)). By land area covered, DNR's HGP is 
the largest in the range of the northern spotted owl. If Alternative A were to be adopted, 
then the assessment conducted for the proposed 4(d) special rule could be invalid. 

Alternative B 
In the 1-90 corridor SEA, 85 percent of east-side DNR-managed lands is designated for 
NRF or dispersal management areas. Given that less than 2 percent of the 1-90 corridor 
SEA east of the Cascade crest is DNR-managed lands, it is unlikely that the cumulative 
effects of Alternative B would be significant in this SEA. DNR-managed lands comprise 
nearly one-third of the White Salmon portion of the Columbia River Gorge/White 
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Salmon SEA. Seventy-six percent of DNR-managed lands are designated for Dispersal 
management areas, but only 16 percent is designated for NRF management areas. One 
hnction of this SEA is the demographic support of owls on federal reserves (60 Fed. 
Reg. 9484 (1995)). The cumulative effects of Alternative B may significantly limit the 
capacity of this SEA to perfom its intended functions. 

ALTERNATIVE C 
Alternative C is the same as Alternative B in the 1-90 corridor SEA. In the Klickitat 
Planning Unit, nearly all DNR-managed lands in the White Salmon portion of the 
Columbia River GorgeMite Salmon SEA are designated for NRF habitat management 
areas. The cumulative effects of Alternative C should enhance the capacity of this SEA 
to demographically support owls on federal reserves. 

OTHER SPOTTED OWL HCPS 
One other HCP in the east-side planning units is nearing completion. The Plum Creek 
Timber Company has developed an HCP for 167,200 acres of its land in the checkerboard 
ownership of the 1-90 corridor (Plum Creek Timber Company 1995). Plum Creek 
defined its own HCP planning area which encompasses 41 8,700 acres. The planning area 
includes less than 4,000 acres of east-side DNR-managed lands. The DNR-managed 
lands consists of scattered legal sections and smaller parcels. All east-side DNR- 
managed lands within the Plum Creek HCP planning area is designated for NRF or 
dispersal habitat management. Forty-eight percent of the Plum Creek HCP planning area 
is federal ownership. The HCP developed by Plum Creek utilizes to its maximum 
advantage the spotted owl habitat on federal land. The important long-term commitments 
of this HCP for spotted owl conservation include: (1) at a minimum, 8 percent of Plum 
Creek ownership will be maintained in spotted owl NRF habitat; (2) development of 
dispersal corridors for high density owl cluster areas: and (3) provision of NRF and 
dispersal habitat between and within spotted owl DCAs in the planning area in support of 
the biological goals outlined in the Final Draft Plan for the Northern Spotted Owl. 

Considering the small amount of DNR-managed lands in the Plum Creek Timber 
Company HCP planning area, all DNR alternatives should have an insignificant 
cumulative effect on spotted owls present there now or in the future. As of February 
1996, the Plum Creek HGP was officialfy incomplete. This assessment of cumulative 
effects may change following its completion. 
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4.3.2 Riparian Habitat 

There are no proposals to alter current management of riparian or aquatic ecosystems east 
of the Cascade crest. Currentl-), management is guided by the Washington Forest 
Practices Rules (WFPB 199%) and DNR's Forest Resouree Plan (1992). DNR manages 
for no overall net loss of naturall) occurring wetland acreage and function (Forest 
Resource Plan Policy No. 21). Riparian management zones are established on all Tlpe 1. 
2,3, and 4 Waters and, when necessary, along Type 5 Waters (Forest Resource Plan 
Policy No. 20). No harvest would occur on hillslopes identified in the field as havlng a 
high potential for mass wasting. The potential impacts of the Forest Resource Plan were 
addressed in the accompanying EIS (1992a); in particular, see the Aquatic Systems 
Policy (p. 76-83), Existing Environmental Conditions @. 150-157). and Significant 
Environmental Impacts (p. 198-200.208-209). 

Inlplementation of the northern spotted owl strategy under Alternative B or Alternative C, 
however, would alter the spatial distribution and management of late-successional forests, 
and this eould affect riparian and aquatic ecosystems. A large proportion of such forests 
are currently unavailable for harvest due to spotted owls and the USFWS guidelines for 
their protection. All alternatives are projected to result in a reduction of late-successional 
forest. Over the short-term, Alternative B results in the greatest reduction of 
late-successional forest on DNR-managed lands (74 pereent), followed by Alternative C 
(38 pereent) and Alternative A (34 percent). The most significant impacts of these 
reductions would occur along some Type 5 Waters which currently receive some 
incidental protection through the spotted owl guidelines which prohibit timber harvest in 
some areas. Also, under the action alternatives, there eould be an increase in cumulative 
adverse impacts to water quality and quantity because of increased management activity 
in certain watersheds. However, since, under all alternatives, management must be 
consistent with the Forest Resource Plan, there should be no signifieant differences in the 
impacts to riparian and aquatic ecosystems. 
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