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1.0 INTRODUCTION 

The information and data contained here is ultimately provided and intended for use by 
federal land managers for making decisions pertaining to ecosystem management 
objectives specified in the "Record of Decision" (ROD) for Amendments to U.S. Forest 
Service (USFS) and Bureau of Land Management (BLM) Documents within the Range 
of the Northern Spotted Owl (USDA/USDI, 1994b). 

This is the first iteration of the Lower Siuslaw watershed analysis. It was conducted as an 
initial step for implementing the Northwest Forest Plan (NWFP), as defined by the ROD, 
in the watershed. As with other watershed analyses within the region, this effort assesses 
current conditions and compares them with past conditions in an attempt to ascertain: 

• A scientifically based understanding of the natural processes and human interactions 
occurring in the watershed; 

• any conditions in the watershed that do not meet standards and guidelines as specified 
by the ROD; and 

• opportunities and strategies that, if implemented, could help meet ROD objectives. 

The six step process defined in, Ecosystem Analysis at the Watershed Scale-Federal 
Guide for Watershed Analysis, Version 22 (EPA, et al., 1995) was used to conduct this 
watershed analysis. The USFS provided a set of key issues and questions to expedite and 
narrow the focus of analysis. 
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2.0 CHARACTERIZATION 

2.1 THE ANALYSIS AREA 

2.1.1 Geographic 

The Lower Siuslaw watershed is an 111,481-acre analysis area that lies in the 
southwestern portion of the Oregon Coast Range Physiographic Province (Map 1). It 
comprises about 23 percent of the entire Siuslaw River Basin. 

• The watershed encompasses lands between the North Fork of the Siuslaw River to the 
north, and the Smith River to the south. It is bounded on the weSt by the Pacific 
Ocean and on the east by the mountains of the Coast Range. Florence and Mapleton 
are the primary towns in the watershed. The mouth of the watershed drains to the 
Pacific Ocean and occurs immediately west of Florence. 

• There are a variety of landowners in the watershed (Table 1). Federal lands comprise 
about 43 percent (Map 2). 

Table 1. Land Ownership in the Lower Siuslaw Watershed 

Landowner . .... :f_ .. ·".'J..:£.1l7'T~~·.,_~!~~~~ F;.P1 . .._.. £1:'\.! Acm ·· ---....... s,~ ' "'.# ... :., .r, : ~-l ,_ ~, -Percent of.Watenhed 
USFS 42,990 39 
BLM 4,563 4 

Sate of Oregon 5,101 5 
Private Industrial Forest Lands 34,783 31 
Lane County 359 <l 
Other Private Lands• 23,685 21 

• Includes Florence, Mapleton, and Swisshome 

2.1.2 Relief 

The watershed ranges in elevation from sea level to about 2,160 feet near Walker Point, 
which is 25 miles inland. 

• Approximately 8 percent of the watershed is a low relief coastal terrace adjacent to 
the coast. The remaining 92 percent is predominately steep, highly dissected 
mountainous terrain typical of the Coast Range. 

2.1.3 Climate 

• The climate of the area is best generalized as moderate, having a Mediterranean 
climate typified by wet winters and warm, dry summers (Oberlander and Muller, 
1987). Mean annual temperatures are generally in the low SO's (degrees Fahrenheit), 
with mean annual summer temperatures in the low 60's, and mean annual winter 
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temperatures in the low 40's to high 30's. The range of average normal temperatures 
varies further inland from the coast; the highs increase slightly, while the lows 
decrease slightly (SCS, 1987). 

• Most precipitation falls in the form of rain during the winter (November-February). 
Normal annual precipitation ranges from 60 to 80 inches on the coast, and from 80 to 
100 inches in the Coast Range. Precipitation in a portion of upper Knowles Creek, 
along the south central ridge that defines the watershed divide, ranges from 100 to 
150 inches annually (OSU, 1993). 

• In winter, counterclockwise rotating low pressure centers that pass over the North 
Pacific dominate the weather pattern, bringing frontal, cyclonic storms with heavy 
rains and strong south to southwesterly winds. In summer, the pattern. is dominated 
by fair weather and mild north-northwesterly winds with strong afternoon offshore 
b~ezes and coastal fog. Significant annual snow accumulations are rare, although 
light snow accumulations can occur atbigher elevations during episodic cold fronts 
(Wiedemann, 1984). 

2.2 LAND ALLOCATIONS, PLAN OBJECTIVES, AND REGULATORY 
CONSTRAINTS 

• Siuslaw National Forest Land and Resource Management Plan (LRMP) March 7, 
1990. The LRMP guides natural resource management activities. It establishes 
objectives and goals that, in part, enact a set of standards and guidelines that direct 
activities on the Siuslaw National Forest (SNF). A majority of the 1990 Forest Plan 
has been supplemented by the 1994 NWFP. 

• Eugene District Proposed Resource Management Plan/Environmental Impact 
Statement (RMP) November 1994. The RMP, like the LRMP, guides natural 
resource management on BLM lands. It defines a resource management strategy for 
the proposed plan that was chosen from 5 different scenarios. Effects of 
implementing the chosen alternative are analyzed in detail in an environmental 
impact statement Guidance within the document incorporates directives and policy 
set forth by the NWFP, and establishes a set of objectives for managing individual 
resources within BLM lands. 

• Northwest Forest Plan (NWFP) April 13, 1994 (Map 2). The NWFP directs natural 
resource management activities by classifying Federal lands into allocations. 
Allocations have a set of specific objectives, standards, and guidelines for managing 
lands within them. Details of the land allocation standard and guidelines are listed in 
the ROD. Allocations designated by the NWFP are listed in Table 2. 
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Table2. Land Allocations for Federal Land Within the Lower Siuslaw 
Watenhed 

(T..r, •• 

Land.Allocation 

Late Successional Reserve 
4,563 39,145 4 35 

(LSR) 
Riparian Reserves outside 

0 1,484 0 1 
LSR* 
Matrix Minus Riparian 

0 2,361 0 3 
Reserves 
Bald Eagle Management 

487 3,119 4 3 
Areas 

•Acres based on ROD default buffer widths for fish and non-fish bearing streams, not based on site 
potential tree height 

92 

3 

5 

8 

• There are two Late-Successional Reserve land allocations falling within the 
watershed (Map 3). The first, numbered R0268, comprises about 20 percent of the 
watershed, occurs almost entirely on Forest Service land, and lies primarily north of 
the Siuslaw River and Highway 126. Only about 5 percent of this LSR falls within 
the watershed. The second, numbered R0267, comprises about 35 percent of the 
watershed, occurs on Forest Service and BLM land, and lies primarily in the southern 
and eastern portions of the watershed. Approximately 25 percent of this LSR falls 
within the watershed. 

• The Late-Successional Reserve (LSR) allocation on USFS lands has increased in 
acreage since the NWFP was enacted in I 994. This is due to an increase in marbled 
murrelet activity centers located since the inception of the plan (see Table 3). Suitable 
murrelet habitat within a half mile buffer circle around the activity centers requires 
protection mandated by standards in the N p+IXWFP. The acreage within those buffer 
circles is classified by the NWFP as LSR. Consequently, 547 acres of buffer circles, 
originally classified as Matrix in the initial NWFP land allocations, are considered 
LSR. 

Table3. Murrelet BuiJen Added to LSR Since 1994 

~~Ac~ 
I Murre!et Buffer (LSR) Located on Matrix Since 1994 4,410 
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2.3 HUMAN USES 

2.3.1 Residents Within the Watershed Area 

• The analysis area has a year-round population of around 12,000 residents. The 
Florence/Heceta Beach area has a population of about 10,000 people. There are 
another 2,000 people living in Mapleton, Swisshome, and on farms and small land 
holdings along the river or in side drainages. 

• The Eugene/Springfield metropolitan area, population 225,000, is only 45 miles east 
of the center of the analysis area 

• The National Forest, BLM, State of Oregon, and Lane County lands, waters, dunes, 
and forests serve as an extended "backyard't for the local residents as well as the 
many recreationists that, during peak periods, can fill campgrounds, RV parks, 
vacation homes, and waterways. 

2.3.2 Tribal and Cultural Resources 

• There are no known treaty obligations related to the analysis area. Prior to settlement 
of the area by Euro/ Americans, the area was home to Siuslaw Indians (Beckham, 
1982). 

• There are a number of cultural resow-ce sites in the area. A determination of 
eligibility for the National Historic Register has not been completed for these sites 
(Steeves, 1997). 

• Data from the 1990 census indicates that 240 individuals within the analysis area are 
American Indian, Eskimo, or Aleut. 

2.3.3 Transportation Systems 

• U.S. Highway 101 provides access across the western portion of the area State 
Highways 126 and 36 follow the Siuslaw River and Knowles Creek routes. Access to 
and through the watershed is provided by a system of county, private residential, and 
forest development roads. 

2.3.4 Land Ownership 

• The Florence/Heceta Beach area is the most densely populated. Most homes and 
businesses arc on relatively small lots. 

• Small farms and rural residents form a corridor of private lands along State Highways 
126 and 36 between Florence and Swisshome. Most of the National Forest lands are 
located in the uplands adjacent to the Siuslaw River. BLM, State of Oregon, and 
industrial forest lands are found in the eastern portions of the analysis area. 
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2.3.5 Public Access 

• There is adequate access to most publicly owned land. There are a few isolated 
parcels of National Forest land that do not have open access from public roads. In 
May 1995, the public was involved in the revision of the Siuslaw National Forest 
Access and Travel Management Guide. This map and guide represents the road 
system needed to maintain adequate public access to and management of the national 
forest lands. 

2.3.6 Recreation 

• Recreation is a major activity along the Pacific Coast and inland dunes that form the 
western boundary of the watershed analysis area. The Florence/Heceta Beach area is 
heavily focused on tourist activities. There are numerous public facilities and 
accommodations in the area. 

• The Siuslaw River is a major chinook salmon and steelhead fishing area Within the 
area of tidal influence, most of the angling is done from boats. There are a number of 
marinas and boat launches along the river between Florence and Swisshome. 

• Upland activities include hiking, gathering berries and mushrooms, as well as hunting 
for deer and elk. The USFS maintains four trail facilities in the Sweet Creek area and 
a nine-unit campground on Knowles Creek. 

2.3. 7 Landscape Aesthetics 

• The landscape has changed through land clearing, agriculture, logging, dikes, and the 
development of businesses, homes, roads, and railroads. Once out of the heavily 
developed areas, the general surroundings are a pleasant mixture of coastline, dune, 
estuary, farm, pasture, river, and forest. 

• Managed timber stands have quickly regenerated into a dense forest of yotmg trees. 

2.3.8 Commodity Production 

Timber 

• Prior to 1993, there was considerable focus on commodity production from National 
Forest, BLM, State of Oregon, and private industrial forest lands. Timber has been 
harvested at least once from 49 percent of the land in the watershed. 

• The NWFP allocated most of the national forest and BLM lands within the analysis 
area to Late-Successional Reserves. As a result, the amount of National Forest and 
BLM timber programmed for harvest within the analysis area has been greatly 
reduced. 
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Special Forest Products 

• The watershed is used to gather a number of small forest products. Firewood, 
boughs, mushrooms, fems, moss and other natural materials are removed for personal 
and commercial uses. 

Roads 

• A road system totaling 558 miles bas been developed within the area. Three 
highways, totaling 37 .2 miles, are the primary arterial routes through the watershed. 
They are U.S. Highway. 101 (5.5 miles), State Route 36 (21.1 miles), and State Route 
126 (10.6 miles). Most of the roads exist on privately owned and USFS lands {Table 
4). 

Table4. Road Miles by Land Ownership (% .,r total) 

Private 
.. ' -.-:_·- State- r ~ • USFS ·;::. ·, '.~ " .BLM ' ' . ' I·" • ,,., -

339(61%) 11 (2%) 193 (35%) 11 (2%) 

Mining 

There are no kn.own sources oflocatable minerals in the analysis area. Several rock 
quarries provide rock for local and forest road development. 

Commercial Fisheries 

In the past, the streams in the watershed provided spawning and rearing habitat for large 
runs of salmon and steelhead. 

2.4 GEOLOGY AND IULLSLOPE EROSION 

• As with much of the southwestem coast range, including adjacent watersheds to the 
north, 85 percent of the Lower Siuslaw River watershed is underlain by layered, 
marine sedimentary rock formations that have been tilted generally north by tectonic 
uplift (USDA, 1997). Locally known as the Tyee Formation, this geologic unit bas 
been widely researched. The steep slopes associated with the Tyee Formation are 
well lmown for exhibiting widespread unstable conditions prone to mass wasting. 

• A small proportion of the watershed contains basalt intrusions (a type of igneous rock 
formation). They cap the prominent ridgelines of the northeastern and southern 
divides of the watershed, and comprise prominent mountain tops such as Mount 
Peter, Sunset Mountain, Goodwin Peak, and Walker Point. These formations are also 
known to exhibit unstable slope conditions. 
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• The westem boundary of the watershed is bounded by the Pacific Ocean. Landforms 
adjacent to the coast are d~minated by beach and dune landforms. Lands between the 
beach and the Coast Range mountains are comprised of gently rolling to flat lowlands 
underlain by marine sedimentary formations. 

• Nine Land Type Associations (L TA) that partition areas of similar geomorphic, 
geologic, soil, and vegetative types across landscapes in the Coast Range are 
represented in the watershed. They consist chiefly of two recognized divisions called, 
the Alsea subsection and the Umpqua subsection (USDA, 1997). 

• Descriptions of the individual LT A's in the watershed recognize debris slides and 
torrents as being the dominant hillslope erosion processes occurring in the watershed 
(USDA, 1997). Mass wasting and fluvial processes produce and transport sediments 
from the uplands to the lowlands. The highly dissected mountains of the watershed 
are shaped by these processes. 

• Mass wasting or landslides in the Coast Range are often episodic events generally 
associated with high precipitation, wintertime storms. They can contribute large 
quantities of sediment to streams, and are considered to be a dominant process that 
historically introduced large woody debris into stream systems (Swanson, et al., 
1982). Deep seated slumps and rotational mass movements occur less frequently. 
Landslides occur throughout the watershed except on the beach and coastal lowlands. 

• Pluvial erosion, especially during flood events, also accounts for relatively large 
amounts of sediment to be transported downstream. Steep, incised drainageways are 
in part, s~ped by fluvial erosion. The broad floodplain and tidal flats on the lower 
reaches of the mainstem river between Hoffinan Creek and the town of Florence are 
shaped by the deposition of sediment transported by the river. 

• Two other erosion processes in the watershed, though not widespread, are wind 
erosion and wave action that act upon the frontal coast landforms. The beach and 
sand dune landforms in the watershed are shaped by these processes. 

• Total sediment production in the watershed is believed to have been increased to 
some degree between 1950 and 1980 due to a period of intense timber extraction 
activities that occurred in and along stream or valley bottoms. The difference 
between existing and pre-settlement sediment production is unknown. However, 
human induced accelerated erosion may be on the decline since, on the whole, timber 
harvest activities have decreased in the watershed over the last two decades, primarily 
on public lands. 

Lower Sius/aw 
Watershed Analysis Page-8- February 6, 1998 

0 
D 

0 
0 
0 
0 

0 
0 
0 

0 
0 



0 
0 

0 
0 
0 
0 
D 
D 
0 

D 
0 
0 

0 
0 

2.5 HYDROLOGY 

2.5.1 Subwatersheds and Streams 

• The Lower Siuslaw watershed is approximately 174 square miles (111,481 acres) in 
size, and is divided into 23 subwatersheds. The Florence subwatershed represents the 
largest percentage and Cox Island the smallest percentage of the watershed (Table 5). 
The Lower Siuslaw watershed area comprises about 22 percentof the 775 square 
miles in the Siuslaw River Basin. 

• The Lower Siuslaw watershed contains. about 1,035 miles of perennial and 
intermittent streams. The mainstem Lower Siuslaw River, a seventh order river 
above Lake Creek and eighth below the creek, is a low gradient, moderately confined 
to unconfined channel. The Siuslaw River is tidally influenced up to river mile 27 at 
Cleveland Creek in the town of Tide. 

• Table 5 displays miles of stream in gradient categories according to a classification 
scheme (Montgomery and Buffington, 1993). Gradient was determined using a 
digital elevation model (DEM) rather than querying Forest Service stream database 
records, since they were incomplete. Gradient records for many stream reaches on 
Forest Service land were lacking, and there were no records of stream gradient on 
private lands. Consequently, the DEM was used to approximate stream gradients. 
Data resulting from the method, and compiled here, indicate that approximately 53 
percent of stream miles in the watershed have a gradient greater than 20 percent In 
contrast, about 9 percent of the stream miles have gradients less than 4 percent. 
Tributaries of the Lower Siuslaw River, with the exception of Sweet and Knowles 
Creeks, are typically short, third and fourth order streams. Their lower reaches 
generally have lower gradients and unconfined channels (R.osgen C and E channels), 
while their upper reaches are steeper and more confined (mostly Rosgen A and some 
B channels; Rosgen, 1996). 
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Tables. Acres and Stream Miles by Gradient for Subwatersheds in the Lower 
Siuslaw Watershed 

... ---
STREAM GRADIENT q.JL)* 

- _, .... ,. ~~T ,L• ·' t "".._,. ..:. ~N .._ '• .._ 

Subwatershed , ···.Aaa ·;.._ . .:.,,,. .. . 
· ,_ (~ of watenhed) ' 3-20% ~ 

r 
0-3% 

~-~ r;. >20% 

Barber 3.056 (3) 0.6 12.3 16.0 
Berkshire 3.825 (3) 6.9 12.6 14.8 
Cedar 4.572 (4) 0.9 22.4 32.9 
Cox Island 1.649 (1) 7.0 4.4 3.1 
Divide 8.73818) 14.0 32.6 37.8 
Florence 11.4391 10) 24.6 7.8 0.3 
Hadsall 5.4571 5) l.S 24.7 33.1 
Hand 7.668 (7) 4.2 37.6 48.l 
Hoffman 2.715 (2) o.s 12.S 28.0 
Hood 2.203 2) 0.7 7.7 8.0 
Knowles 3.605 3) 1.6 14.3 16.6 
Lawson 3.956 4) 3.S 17.7 30.5 
Lower Sweet 3.710 (3) 3.8 16.8 26.8 
Meadow 5.437 (5) 1.0 21.4 28.9 
San Antone 3.483 (3) 0.3 13.2 14.l 
Siboco 4,132 (4) 5.2 19.4 13.1 
Thompson 7.543 r7• 3.0 32.3 39.8 
Tilden 6.707 61 3.3 18.4 29.5 
Tumer 3.693 31 1.2 15.4 19.6 
Unoer Divide 2.615 (2) 0.5 13.2 13.9 
Unner Knowles 6.621 (6) 1.1 22.7 39.6 
Waite 3.872 (3) 1.6 12.3 16.4 
Walker 4.785 (4) 3.7 14.7 26.9 
Total . 111.481 90.7 - ·406.~· t: 538.0 
• Stream gradient ranges as defined by Montgomery and Buffington, 1993. 

• Major tributaries in the watershed include the large, fifth order Sweet and Knowles 
Creeks and the smaller fifth order Lawson, Hoffman, Hadsall, and Tum.er Creeks. 
Medium-sized fourth order tributaries include Kamowsky, Divide, Walker, 
Thompson, Brush, Barker, San Antone, and Waite Creeks. The remaining named 
streams, (Siboco, South Inlet [Canary], Cedar, Elk Wallow, Fall, South Canyon, 
Hand, Gravel, South Fork Sweet, Sheep Ranch, Cabbage, Beaver, Deer, Jackson, 
Dinner, Hood, Sulphur, Old Man, Rack, Meadow, Smith, Rock, Beech, Pat, Tilden, 
Cleveland, Shoemaker, Berkshire, Hollenbeck, Saunders, Hansen, Schoolhouse, and 
Munsel Creeks), are small second, third, and fourth order streams flowing either 
directly into the Siuslaw River or are tributaries to Sweet or Knowles Creeks. 

2.5.2 Discharge 

• There is only one stream gage in the basin, a US Geological Survey (USGS) gage on 
the Siuslaw River, located in Mapleton (Lat.44(03'45", Long. 123(52'55", USGS gage 
#14307620). Data generated from this gage was used to estimate discharge quantities 
for the Lower Siuslaw watershed. The period of record for the Mapleton gage is 
1967-1987. 
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• The estimated monthly average stream flow for the Lower Siuslaw is 63 7 cubic feet 
per second (cfs). Extrapolated maximum and minimum monthly stream flows are 
1,330 cfs and 120 cfs, respectively. The extrapolated average annual base flow for 
the Lower Siuslaw is 25 cfs. 

• The total average annual yield for the Lower Siuslaw watershed, using extrapolated 
data, is 458,969 acre-feet per year (ac-ft/yr) (Table 6). 

Table6. Estimated Water Yields from the Lower Siuslaw Watershed 

Avg. Annual Total Yield (ac-ft/yr) 
Maximum Recorded Flow(cfs) 
Minimum Recorded Flow (cfs) 
Aycrage Recorded Flow(cfs) 

*Extrapolated from total basin data 

~~•~w~ 
458,969. 
14,618 

13 
634 

cfs=cubic feet per second 
ac-ft/yr=acre feet per year 

~~~ 
1,551,000 

49,400 
45 

2,141 

• A recurrence interval is the probability that a certain magnitude of flood event will 
occur over a given time period. The USGS bas estimated statistical measurements of 
the 1.25, 2, S, 10, 25, and 50-year events for the watershed. The 100-year event was 
not included in the tabular USGS data because of an inadequate period of record. 
However, the 100-year event was computed by the USGS based on stage discharge 
relationship for the available years of data (Hubbard, pers. comm., 1998). Data 
provided by the USGS also were extrapolated from the representative watershed and 
are presented in Table 7 (for methodology, see Appendix A). Since the gauging 
station for the representative watershed was discontinued in 1987, data from the 1996 
flood were not evaluated and reported. However, based on a mud line created in the 
dismantled gauging station at Mapleton, Oregon, by the 1996 flooding, it was 
estimated that the 1996 flood event was just under a SO-year event and produced an 
extrapolated discharge of 17 ,205 cfs. 

Table 7. Discharge Frequencies for the Siuslaw River (Hubbard, pers. comm.) 

1~B~~f~Jrs)D ~~~ _, ·-·-·· ~!t@Jl&blliij!(tlJ)7 
1.25 

2 
s 
10 
25 
so 
100 
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2.5.3 Lakes 

Munsel, Ackerley, Clear, and Collard Lakes, in the Florence subwatershed total 
approximately 20 acres, and are the only lakes in the Lower Siuslaw watershed area 

2.5.4 Estuary/Wetlands 

• The Siuslaw River estuary is about 3,067 acres in size and is dominated by sand 
bottom in the subtidal zone and high salt marsh in the intertidal zone (Table 8). Most 
of the estuary has been designated as rural, with exclusive farm use (l,304 acres), 
impacted forest lands (645 acres), and natural resources (573 acres) as the dominate 
shoreland zones (Cortright, et al., 1987). Twenty dredged material disposal sites, 
totaling 143 acres, have been designated in the estuary (Cortright, et al., 1987). Only 
58 acres have been identified for mitigation and/or restoration of subtidalfmtertidal 
habitat. 

• Wetlands within the Lower Siuslaw watershed are generally confined to riverine 
systems at the lower elevations. Using the National Wetland Inventory (NWI) maps 
and the Cowardin classification (Cowardin, et al., 1979), most wetlands are palustrine 
emergent systems (PEM) except for the estuary. Palustrine emergent systems are 
typified by nontidal wetlands dominated by persistent emergent vegetation with the 
following general characteristics:. (1) less than 20 acres in size; (2) active wave­
formed or bedrock shoreline features are lacking; (3) water depth in the deepest part 
of the basin is less than 2 meters (6 feet) at low water; and ( 4) salinity due to ocean­
derived salts is less than 0.5 parts per thousand (Cowardin, et al., 1979). 
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Table8. Habitat Summary of the Siuslaw River Estuary 

~: Habitat subclass ~ -~-~ 
~ I' ... e 

•. " Area· 
· (Acres) · 

·. 
Zone Habitat Class 

.. - .. .s:_ 

Unspecified type 347 11.3 

12.8 

22.3 Sand 682 
Unconsolidated bottom 

Sand/mud 396 
Cobble/gravel s 0.3 

Rock bottom Bedrock 9 0.3 

Aquatic bed Seagrass 6 0.2 
Unspecified type 19 0.6 
Sand 51 1.7 

Sand/mud 23 0.7 
Shore Mud 5 0.2 

Cobble/gravel 1 0.0 
Boulder 22 0.7 
Bedrock 14 o.s 
UDSDecified type 22 0.7 

4.6 
Flat 

80 2.6 
Sand 140 

Sand/mud 
Mud 134 4.4 

Unspecified type 2 0.0 
Seagrass 243 7.9 

Aquatic bed Seagrasslalgea 68 2.2 

Algea 16 o.s 
On sand 4 0.1 

Beach/bar Sand 3 1 1.0 

Unspecified type 5 0.2 
Tidal marsh Low salt marsh 58 1.9 

High salt marsh 684 22.3 

Totab 3~067 • 100 ~ 

Source: Cortright, et al., 1987 

• The estuary is classified as estuarine subtidal and intertidal systems (El and E2, 
respectively) with areas of exposed surfaces and some areas of emergent irregularly 
exposed systems. The estuarine system has been highly influenced by diking and 
levee construction. 

• The Lane County Soil Survey (USDA, 1987) displays approximately 6.5 miles of 
levees occurring along portions of Duncan Inlet, South Slough, the mainstem river, 
and Lawson Creek. About 4.1 miles occur around Duncan Inlet and, according to 
aerial photo interpretation, were constructed sometime after 1945. Levees 
constructed in the South Slough area and along the mainstem river reaches 
(approximately 1. 7 miles) appear to have been constructed at several different times, 
some before 1945, other portions after 1963. The levees (0.7 mile) occurring along 
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the lower reaches of Lawson Creek appear to have been constructed between 1945 
and 1963. The specific intention of these levees was not determined. They likely 
have altered the extent and function of the estuary to some degree. 

2.6 AQUATIC SPECIES AND HABITAT 

2.6.1 Species 

• Five anadromous salmonid fish species occur in the mainstem Siuslaw River and 
most of the larger tributaries of the watershed. They are spring and fall chinook 
salmon (Oncorhynchus tshawytscha), coho salmon (0. /dsutch), chum salmon (0. 
keta), winter and summer steelhead (0. my/dss), and sea-run coastal cutthroat trout 
( 0. clarla). Coho salmon were historically the most numerous salmonid in the 
watershed, followed by cutthroat trout and steelhead (Dewberry, 1995). 

• The anadromous Pacific Lamprey (Lampetra tridentata) also occurs in the same 
streams as anadromous salmonids. Also, American shad (Alosa sapidissima), white 
sturgeon (Acipenser transmontanus) and green sturgeon (Acipenser medirostris) are 
found in the lower reaches and estuary of the Siuslaw River. 

• Resident fish species inhabiting the watershed include coastal cutthroat trout, western 
brook lamprey (Lampetra richardsoni), riftle sculpin (Cottus gulosus), reticulate 
sculpin (C. perplexus), coast range sculpin (C. aleuticus), prickly sculpin (C. asper), 
dace (Rhinichthys spp), northern squawfish (Ptychecheilus oregenensis), shiners 
(Richardsonius spp.), suckers (Catostomus spp.), and marine and freshwater 
threespine stickleback (Gasterosteus aculeatus). 

• Resident cutthroat trout and sculpin are widely distributed throughout the watershed 
and are probably found in most, if not all, third order and larger perennial streams. 

• Spring and fall chinook salmon runs are found in the 46.6 miles of mainstem Siuslaw 
River and three miles of Duncan Inlet. Fall chinook salmon spawn in about 1.5 miles 
of Barber Creek, one-tenth mile of Brush Creek, 3. 7 miles of South Inlet Creek, 9 
miles of Sweet Creek, 1.3 miles of Turner Creek, 0.7 miles of Waite Creek, and about 
10 miles of mainstem Knowles Creek. 

• Chum salmon are found 16 miles upstream on mainstem Siuslaw River, upstream 
about 1.5 miles in Sweet Creek, and one mile in Divide Creek. 

• Coho salmon, steelhead, sea-run cutthroat trout, and Pacific lamprey are found, in 
combination, in all accessible fourth order and larger low gradient (<3 percent), 
depositional channel reaches and some of their smaller, higher gradient (3-20 percent) 
channel reaches, totaling about 63 miles of stream. Streams identified as supporting 
only coho salmon, steelhead,. and sea-run cutthroat trout are; Demming, Hoffman, 
Kamowsky, Lawson, Hanson, upper Divide, Walker, Thompson, Cleveland, 
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Shoemaker, Hollenbeck, Berkshire, Tilden, Pat, Beech, San Antone, Smith, Meadow, 
Rock, and Hadsall creeks. Munsel Creek probably contains only coho salmon and 
possibly sea·nm cutthroat trout 

• The Ecological Significant Unit (ESU) for Oregon Coastal coho salmon has been 
designated as a Candidate Species for listing by the National Marine Fisheries Service 
(NMFS) and will be reevaluated in 2000. The NMFS postponed their decision on this 
ESU based on the strength of the Governor's Memorandum of Understanding on May 
1997 and Oregon's Coastal Salmon Restoration Initiative Conservation Plan (March, 
1997). The decision for Oregon coastal steelhead ESU has been extended for six 
months to review disagreements in the science that originally designated this ESU as 
threatened under the Endangered Species Act (ESA) of 1973. A decision regarding 
the listing of Oregon coastal steelhead is expected by February 9, 1998. 

• ~e Oregon Rivers Information System (ORIS), developed by ODFW and the 
Bonneville Power Administration was.also queried to provide additional information 
of potential fish distributions in the watershed (Forsberg, 1994). ORIS fish 
population information was available for most named tributaries in the Lower 
Siuslaw River watershed. 

2.6.2 Habitat 

• Stream reaches are stratified into source (>20 percent gradient), transport (3 to 20 
percent gradient), and deposition (response) (<3 percent gradient) channels 
(Montgomery and Buffington, 1993). Based on Montgomery and Buffington 
stratifications, there are about 53 8 miles of source, 406 miles of transport, and 91 
miles of response (depositional) stream channels in the Lower Siuslaw watershed. 

• Depositional reaches, also referred to as "flats," "hotspots," or depositional areas, are 
treated with special concern, since they are most susceptible to change in channel 
morphology and habitat conditions and are usually the most productive stream 
reaches occupied by anadromous fish. 

• Historically with the absence of agricultural development and logging in the 
watershed, tributary stream channels were generally in good to excellent condition 
and functioning properly, with habitat units within the bounds of natural distributions 
for habitat variables. However, natural epizotic events (pre-European settlement) in 
individual subwatersheds or tributaries that varied in intensity, time, and space, 
dictated the historic conditions of streams. 

• Most, if not all, tributary streams occupied by anadromous salmonids probably 
contained high quality fish habitat most of the time. Although the quality and 
quantity of habitat varied overtime, streams generally contained large amounts of 
scattered and clumped large woody debris (L WD pieces greater than 24 inches in 
diameter and 50 feet in length), good numbers oflarge, deep, complex pools, and 
sufficient amounts of high quality spawning gravel. 
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• Streams were bordered by riparian areas composed oflate seral stage coniferous and 
deciduous forest. Beaver also played an important role in maintaining productive 
habitat conditions for resident and anadromous fish. Also, streams used by 
anadromous fish (especially coho and chinook salmon) were probably higher in 
nutrients due to high numbers of decaying, spawned-out carcasses. 

• Currently, wild runs of anadromous salmonids (except fall chinook salmon) along the 
Oregon coast, including the Siuslaw River basin, have declined precipitously 
(ODFW, 1992). The spring chinook salmon run is listed as present in the Siuslaw 
River Basin, but in an unknown status (ODFW, 1992). Much of this decline can be 
attributed to degradation of fish habitat. Streams used by anadromous salmonids in 
the Lower Siuslaw watershed currently lack L WD, large quality pools, and mature 
trees in riparian areas. 

2.7 VEGETATION PATIERNS 

• The overall vegetation pattern of the watershed is highly fragmented, especially south 
of the Siuslaw River and on private forest land. 

• The historic vegetation pattern in the watershed was formed by wildfires that burned 
across large areas of the landscape (Maps 4-7). 

• Natural disturbances in the watershed were common in the past. Logging activities 
have now formed the present vegetative landscape. 

• Virtually all of the present-day forest stands in the watershed are even-aged, with a 
single canopy and a simple structure. 

• Conifers dominate species composition. 

• Young conifer plantations occupy 25 percent of the watershed. These areas range 
from early seral conditions resulting from clearcutting to pole-sized stands established 
by reforestation planting. 

• Industrial forestry companies own almost half of the young stands (47 percent). 

• Many stands are commercial size. Over half of these stands are in the national forest. 

• A few stands have been commercially thinned on federal lands (about 2,000 acres). 

• Hardwoods and mixed hardwood/conifer stands occupy about one fourth of the 
watershed. Many of these stands are found in riparian zones. 

• There are no significant areas in the watershed that currently meet the scientific 
definition of"old growth." 
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2.8 TERRESTRIAL WILDLIFE AND HABITAT 

• Late-Successional Reserves (LSR R0267 and LSR R0268) comprise 92 percent of the 
federal land in the watershed; however, only 48 percent of the designated LSR has 
late-successional characteristics. The average stand age on federal lands is not known 
because stand birth date for all stands in the watershed is not complete. 

• Large scale, stand replacement fires occurred in the western portion of watershed in 
the mid-l 800s and in the northeastern comer prior to the 1920s. The influence of 
fires on habitat characteristics within the watershed has largely been eliminated by 
more recent land management activities. 

• The majority (68 percent) oflate successional forest within the watershed occurs on 
federal lands. 

• Portions (6 percent) of the watershed currently contain forest stands that are 
unsuitable for mature and late successional forest dependent species. Many of these 
stands are young, dense stands with closed canopies which do not exhibit late 
successional characteristics. 

• Private industrial forest lands may provide some foraging habitat for some late­
successional forest dependent species. They also provide habitat for early- and mid­
successional associated species. 

• There are 20 spotted owl activity centers including three known nest sites and one 
territorial single (18 owl activity centers and all of the nest sites are on federal land). 

• There are 36 occupied marbled murrelet sites documented in the watershed, 22 of 
which are centered on federal land. 

• All the federal land within the LSR is designated as Critical Habitat for the marbled 
murrelet (USDI, 1996). 

• The majority of federal land in the watershed south of the Siuslaw River is designated 
Critical Habitat for the spotted owl (USDI, 1992). 

• There are three bald eagle management areas within the watershed (two on SNF 
lands, one on BLM lands). 

• A variable width band of private lands bisects the watershed from east to west. The 
majority of private lands are located in the southeast portion of the watershed These 
private lands are dominantly industrial forest lands. Private industrial forests . 
generally provide limited or no habitat for most late successional forest dependent 
species and are not expected to provide this habitat in the future. 
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• The City of Florence is located in the far western portion of the watershed. The town 
of Mapleton and the communities of Siuslaw and Swisshome are located along the 
Siuslaw River. Generally, these areas do not provide habitat for any forest dependent 
species. 

• Recreationally important species, such as Roosevelt elk, cougar, and black bear occur 
within the watershed. Habitat for these species is well distributed throughout the 
watershed on both private and federal lands. 
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3.0 ISSUES AND KEY QUESTIONS 

3.1 INTRODUcnON 

This step identifies the issues and key questions that will be addressed in this analysis. 
For this analysis, the Siuslaw National Forest and Mapleton Ranger District developed 
and identified the issues and key questions. The NWFP (USDA, 1994) provides 
management direction for federal land in the Lower Siuslaw watershed. Issues identified 
for this watershed analysis focus on the immediate concerns of implementing the NWFP. 
SHAPIRO was asked to identify issues not addressed in this iteration and data gaps. 

3.2 ISSUE 1: WHAT OPPORTUNITIES EXIST FOR PROTECTING, 
MAINTAINING AND RESTORING THE AQUATIC HABITAT IN THE 
WATERSHED? 

3.2.1 Key Questions 

Aquatic Habitat 

1. What is the existing condition of instream fish habitat and is there adequate 
habitat for sustaining viable fish populations? 

2. Are ~ere any known historic good to excellent anadromous fish production areas 
hotspots remaining in the watershed? If so, where are they, what is their present 
condition, and what makes them high quality? 

3. What natural and/or human activities affect instream habitat? 

4. What stream channels are stable and/or in an upward trend? 

Anadromous Fish 

1. What are the spatial and temporal anadromous fish populations and distributions 
(historic and current) in the watershed? 

2. Where are the current unnatural fish passage barriers? 

3. What natural and/or human activities affect fish populations and distributions in 
the watershed? 

4. What fish species are considered priority species under federal, state or other 
criteria and what is their current status? 

5. What management options are available to protect, maintain and restore Lower 
Siuslaw fish populations? 
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Hydrology 

1. What is the current water temperature? 

2. How does water temperature in the watershed compare to state water quality 
standards? 

3. How susceptible is this area to landslides? 

4. Where are the highest landslide potentials. 

Riparian Areas 

1. What are the major natural disturbances to riparian areas? 

2. Are there vegetative or physical features in the riparian areas that will limit 
certain aspects of restoration? 

3. What role is current riparian vegetation playing in stream shade potential? 

Upland Forest Vegetation 

1. What are the current seral conditions of vegetation? 

2. What disturbances led to those conditions? 

3. How can plantations be managed to obtain aquatic objectives ofNWFP? 

3.3 ISSUE 2: WHAT CONDmON IS THE ROAD SYSTEM IN AND WHAT 
LEVEL OF ACCESS IS NEEDED IN TIIlS WATERSHED? 

3.3.1 Key Questions 

1. When were roads constructed in this watershed? 

2. Are there roads or sections of roads that are particularly wlnerable to erosion? 

3. How do they relate to landslide potential? 

4. How do they relate to construction techniques? 

5. Are any culverts blocking fish passage? 

6. What restoration is necessary? 
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7. Which roads are desired from a user perspective? 

8. Which roads are desired from a management perspective? 

9. Are there existing road use agreements that must be maintained? 

10. Identify critical maintenance needs required to maintain stability of the required 
road system. 

11. Where are the current L WD source areas? 

12. Axe sections of road impairing delivery of these source areas to the stream 
channel system? 

3.4 ISSUE 3: WHAT IS THE CONDmON OF THE LATE-SUCCESSIONAL 
RESERVE LANDS AND HOW CAN THEY BE MANAGED TO 
FUNCTION AS A LATE-SUCCESSIONAL ECOSYSTEM? 

3.4.1 Key Questions 

Forest Vegetation 

1. What were the general historic seral conditions (vegetation stages) in the 
watershed? 

2. What were the natural disturbances that led to those conditions? 

3. What are the differences in landscape structural features, i.e. patch sizes, 
fragmentation, etc., between current and natural (pre-management) conditions? 

4. Is the current condition within the range of natural variability? 

5. How can plantations be managed to obtain late-successional and matrix objectives 
of NWFP? 

Late-Successional Habitat 

1. How much of the current forest is considered to be mature conifer? 

2. What is the spatial distribution of the mature conifer? 

3. How could the current condition be improved to meet needs of late-successional 
forest species guilds·(i.e. specify key connectivity corridors)? 
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4. How much of the current mature conifer is considered "interior matme habitat" 
(varied distances depending on the type of adjacent vegetation)? 

5. What is the spatial distribution of the interior habitat? 

6. Where are the "biological hot-spots" i.e. oldest, most structurally diverse areas? 

7. How much suitable habitat is available for spotted owls and marbled murrelets in 
their provincial home range, and what is their distribution? 

8. Are there specific areas outside federal lands in the watershed which seive an 
important function for connectivity? 

9. Where are the key areas to target for land exchange potential? 

10. What types of activities are critical to attainment of late-successional habitat give 
the existing conditions? · 

11. What is a feasible schedule for implementation of those activities? 

12. Concerning riparian areas as habitat for terrestrial species, how fragmented or 
continuous is the vegetation along ~e stream courses and between upslope and 
riparian areas? 

13. What other (threatened and endangered, and big game) species or habitats exist in 
the watershed? 

14. What conditions are they in? 

15. What unique habitats occur in the watershed? 

16. Are there any known sensitive plant species in the watershed? 

17. Any known survey and manage species? 

18. Where is the quality Bald Eagle habitat? 

19. What is the condition of habitat currently in use? 

20. Select the best habitat for mapped areas. 

21. How do current and proposed land uses (recreation areas, recreation routes, 
matrix land anocations) affect the function of the LSR i.e. does it fragment, lead 
to harassment of late-successional species, provide diversity? 

Lower Siuslaw 
Watershed Analysis Page-22- February 6. 1998 

0 
0 
D 
0 
0 
0 
0 
0 

0 

0 
0 

.0 
0 
0 
0 
0 



0 
0 
0 
0 
D 
0 
0 
0 
0 
0 

D 

0 

22. What is the current road density? 

23. How does this density affect late-successional forest and big game objectives? 

3.5 ISSUES OR INFORMATION NOT ANALYZED IN TIHS ITERATION 

• historic blowdown occurrence 
• complete listing of current road closure areas 
• the role of the estuary in the watershed 
• the effects of dikes and levees on aquatic habitat and anadromous fish species 
• historic landslide inventory 
• the effects of human disturbances, such as the road infrastructure, on the magnitude, 

timing, and duration of peak flows 
• mollusks and macroirivertebrates 
• fungi and macrophytes 
• noxious weed effects 

3.6 DATA GAPS 

• condition and operation of existing tidegates and their effect on fish passage 
• quantitative background sediment regime 
• road conditions on portions of private industrial timberlands that were inaccessible 

during the roads condition assessment 
• reference water temperature regime (pre-settlement time frame) 
• Knowles Creek fish habitat data 
• reference aquatic habitat conditions 
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4.0 CURRENT AND REFERENCE CONDITIONS 

The purpose of this step is to develop detailed infonnation on current and reference 
conditions that are relevant to the issues and key questions identified in Step 2, and to 
docwnent the current range, distribution, and condition of core topics and other relevant 
ecosystem elements. 

4.1 HUMAN USES 

4.1.1 Cultural Resources and Area History 

The Siuslaw Indians 

• Prior to the immigration of Euro-American settlers, the Lower Siuslaw analysis area 
was home to the Siuslaw Indians. Their territory extended from Heceta Head on the 
north to Siltcoos Lake on the south and eastward up the Siuslaw River watershed to 
the Coast Range crest (Beckham, 1982). 

• The Siuslaw people relied upon the salmon, shellfish, and plant life found in the 
estuaries and fresh water sources. Historic contact with the native people was made 
at the mouth of the Siuslaw River in 1826 by McLeod and others (Beckham, 1982). 
Several cultural resource areas, primarily camp sites, have been investigated. These 
sites are eligible for inclusion in the National Register of Historic Places (Steeves, 
1997). 

• The Siuslaw people appear to have used low-intensity fires to clear areas around 
villages and ridges to permit easy travel, and attract game. In 1835 and 1868, Indians 
reported large fires that "turned the sky black for two weeks" near the mouth of the 
Siuslaw (Lane County Historian, 1971 ). Historic photographs taken prior to 1889 
clearly show that the area around Slide Gulch had been burned to the ridge top (Ward, 
1982). The source of the fires is unknown but their existence is confumed by historic 
vegetation map (Maps 4 to 7). 

• The size of the Siuslaw Indian population in the early days is uncertain. Lewis and 
Clark were told by Natives in 1806 that there were 900 Siuslaws (Zenk, 1990). In 
1876, fifty Indian villages were reported on the main stem and North Fork of the 
Siuslaw River (Lane Co. Historian, 1971). However, in 1880 the census recorded 
only 68 Siuslaw Indians living in the village on the river (U.S. Federal Census, Lane 
Co.1880). 

• In 1855, the Siuslaw River area was included in the Coast (later Siletz) Reservation. 
Starting in 1865, a series of events followed that diminished the size of the 
reseivation. These actions continued until August 13, 1954, when government-to­
govemment relations with the Indians ceased. In October of 1984, Public Law 98-
481 restored Federal recognition to the Confederated Tribes of the Coos, Lower 
Umpqua, and Siuslaw Indians. Members thus became eligible for all Federal services 
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and benefits furnished to recogniz.ed tribes lost under the Act of August 13, 1954. No 
treaty rights relate to the analysis area. However, the Siuslaw National Forest 
consults with local tribal leadership and staff regarding heritage and natural resource 
issues. 

• In 1996, a Memorandum of Understanding between the Confederated Tribes of Siletz 
Indians of Oregon and the Siuslaw National Forest was developed for the 
coordination of natural and heritage resource management issues. No treaty 
obligations relate to the analysis area. 

Euro-American Settlement of the Area 

• The early settlement and later social/industrial development of the analysis area has 
provided a number of historical resources. Over forty historical sites have been 
documented (Map 8). They include schools, homesteads, ranger stations, cemeteries, 
Civilian Conservation Corps camps, roads, trails, bridges, and more. Each site 
provides a unique look at the past. Most are located along transportation routes and 
many are on privately owned land (Historic Site Data, undated). A detennination of 
eligibility of these sites for possible inclusion in the National Register has not been 
completed for all sites (Steeves, 1997). 

• The following are some events that shaped the area. 

1875 - Because of the Siletz Reservation, entry by settlers into the analysis area was 
prohibited until 1875. At that time the reservation was, once again, reduced in si7.e 
to allow settlers to claim the lands (Beckham et. al., 1982). Despite these problems, 
the Siuslaws were never belligerent toward the settlers and did not take part in the 
hostilities of the 1850s in Southern Oregon (untitled report, "Lower Lake Creek 
Before Settlement," unt\ated). 

1877 -A salmon cannery was established at Florence. The upstream navigability of 
the Siuslaw River, and its large tracts of bottom lands, contributed to rapid settlement 
along the lower river. 

1879 - The post office was established in Florence (Beckham et.al., 1982). 

1882 - "Lands along the tidewater (of the Siuslaw River) are mostly taken. ... " 
(Gazette, 1882). 

1890 - On February 2, a rain-on-snow-event triggered a large landslide down what is 
now called Slide Gulch, about two miles up-river from Mapleton. The river was 
temporarily dammed and sudden flooding occurred. Pioneers wrote of wading up to 
their necks in water to rescue loved ones, belongings, and livestock. Several lives 
were lost and homes, barns and livestock were washed away (Siuslaw Pioneer, 
1948). 
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1893 - A subdivision of residential and business lots in Florence was recorded. 

1894 - A map by Joseph Koch shows most land was claimed along the Siuslaw River 
bottoms as well as four miles up Sweet Creek, all the way up Knowles Creek, five 
miles up Hadsall Creek, and three miles up Bernhardt Creek (Map of Lane County, 
1894). The initial development activity in these areas was the clearing of woodlands 
for pasture and crops. 

1896-The post office was established at Mapleton (Beckham et.al., 1982). 

1902 - The post office was established at Swisshome (Beckham et.al., 1982). 

1907 - The Siuslaw National Forest was established 

1910 - A record catch of 31,500 salmon seined from the Siuslaw River was brought 
to local canneries on November 10, q, and 12 (The West, 1910). 

1912 - Electricity comes to the City of Florence. 

1928 - Florence had a population of 300 people and 100 homes. Cushman had a 
population of200 people (Lomax, 1928). 

1950 to 1960 - The Bonneville Power Administration (BPA) constructed the Lane­
Wendsen 230KV line. The line generally followed Highway 126 for twenty-three 
miles through most of the analysis area. Numerous access roads were constructed 
and used to maintain the line. 

1965 - A large slide moved out of Hollenbeck Canyon and hit Mapleton on January 
28; roads were closed and buildings destroyed (SiuslawNews, 1965). The Forest 
Service Ranger Station was damaged. 

4.1.2 Logging History 

The following list describes some of the historical logging events. Based on stand data 
that records the year of origin for managed stands, Map 9 displays when areas were 
harvested. 

1879 - The first sawmill was established near Florence (Siuslaw Pioneer). Initial 
logging was by teams of horses or oxen. Steam power arrived in the woods in the 
1880's. 

1880 to 1910- Splash dams were used on Knowles Creek, "nm-of-the-river" drives 
on the Siuslaw River, lower Sweet Creek, and lower portion of the creek flowing 
into South Inlet (Farwell, 1981). 
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1897 - There were four mills on the river and the lumber was being shipped by 
schooner to San Francisco. A boom was linked across the river seven miles below 
the head of tide to catch logs as they were floated down the Siuslaw River (The 
West, 1897). 

1900 - The four mills had a combined capacity of 200,000 board feet per day 
(Fameil, 1979). 

1890 to 1931 - Over 125 log brands were registered to drive logs on the Siuslaw 
River and its tributaries (Farwell, 1979). 

1907 - The Siuslaw National Forest was established. 

circa 1911 - The West {undated) reported that, "The numerous streams furnish an 
easy and inexpensive means of transporting logs to the lower river." "Logs above 
lllgh tide were put in creeks to be carried downstream by high water in the winter." 
"The Phelps boys were blasting and removing obstructions :from Wildcat Creek." 
Although Wildcat Creek is not in the analysis area, this points out logging methods 
used in the general area. 

1913 - Assistant Forest Ranger Simmons reported logging methods in the North 
Fork area to be: "The method of logging now in use ... is to follow up some driveable 
stream and log only the readily accessible timber that can be reached by extending 
yarding lines out from a donkey engine placed along stream" {Simmons, 1913). It is 
reasonable to believe these same methods were used on similar lands logged in the 
analysis area during the same period. 

1919-1925 - Most harvest during the early days was on private lands. Mapleton 
Ranger District records show that only 38,000 board feet was harvested from 
National Forest lands during this period (North Fork Siuslaw W.A., 1994). 

1930-1950- While donkeys continued to drag and cold-deck logs in the canyons, 
crawler tractors became the common method of transporting logs from the cold­
decks to the river. Tractors operated both on the stream banks and directly in the 
streams (Holden, 1994). In the 1940~ only 115 acres of timber were harvested from 
National Forest lands. 

1950-1959 - In the early 1950s, up-hill logging was initiated. This refinement 
brought about the construction of roads to ridge lines for convenient locations of spar 
trees and log landings. On National Forest lands, most sales were small sales to local 
individuals. Harvest was mostly cedar, scattered old-growth fir, and salvage of dead 
second growth timber {North Fork Siuslaw W.A., 1994). During this period, 1,629 
acres of timber were harvested from National Forest lands. · 
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1960-1969 - More efficient logging methods were introduced and timber harvest 
increased greatly on National Forest lands. There was more demand for National 
Forest timber and many independent loggers moved from private land timber sales to 
the National Forest. On National Forest lands this was the beginning of ridge-top 
road systems,· 1arge clearcuts, hot slash bums, and aggressive reforestation programs. 
It was also a time of numerous landslides, which originated both from the over­
loading of steep slopes and headwall areas with sidecast road construction materials, 
and from within clear-cut units (North Fork Siuslaw W.A., 1994). During the 1960's, 
the increased emphasis on timber harvesting resulted in 4,470 acres of timber harvest 
on National Forest lands. 

1970-1979- The mid-and late-1970s brought about increasing demand for timber 
from the National Forest and resulted in increased timber prices. Concerns about 
damage to fish habitat brought about changes in road construction methods, skyline 
logging over sensitive areas, and the retention of conifer vegetation along streams 
and in headwall areas. Helicopter logging was introduced to limit road construction 
on sensitive soils (North Fork Siuslaw W.A., 1994). In the 1970s, 3,820 acres of 
timber were harvested from National Forest land. 

1980-1988 - As lumber prices fell, companies could not afford to harvest the timber 
purchased at previously-high prices. The government provided five year contract 
extensions and later bought many of them back in exchange for designated penalties. 
The Mapleton lawsuit in 1984 curtailed new sales except for limited salvage and 
thinnings. Attempts to soften the impacts on local loggers resulted in legislation to 
permit some sales and defer others; this fueled an environmental controversy, 
legislative appeals, and industry and environmental gridlock (North Fork Siuslaw 
W.A., 1994). Although there were.restrictions on timber harvesting, 2,910 acres of 
timber were harvested from National Forest land in the analysis area. 

1988-1994 - During this period, some volume was "released" from appeal and other 
legal processes. A total of 1,176 acres of National Forest timber was harvested 
between 1988 and 1992. However, in 1993 and 1994, only 90 acres were harvested. 

1995 to date - Mapleton District records indicate that no timber has been harvested 
from National Forest lands within the analysis area (McKinnis,1998). 

1940 to 1994 - Between 1940 and 1994, approximately 14,800 acres of timber were 
harvested from Siuslaw National Forest and Bureau of Land Management lands 
within the analysis area (Table 9). Map 9 displays harvest history by stand origin. 
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Table9. Acres of Timber Harvest Per Decade from Federal Land 

4.1.3 Recreation 

• The focus of recreation activity in the analysis area has changed little over time. 
Changes have occurred in the number of people using the area and the ease of 
transporting oneself to and through the area. 

• There are three zones of recreation activity within the analysis area: 1) the ocean 
beach, dunes, lower estuary, and Florence urban area; 2) the Siuslaw River above the 
Highway 101 bridge to Austa; and 3) the forested uplands, mountains, and smaller 
drainages above the Siuslaw River. 

The Beach and Urban Areas 

• The attraction of the Pacific Ocean beach and its adjacent dunes is universal along the 
West Coast. Two miles ofHeceta Beach form the western boundary of the analysis 
area. Lane County maintains two small recreation sites adjacent to the beach that 
provide picnic and camping areas, and beach access. The North and South Jetties 
provide fishing access. A narrow portion of the Oregon Dunes National Recreation 
Area lies on the south bank of the Siuslaw River below the Highway 101 bridge. 

• The forested dunes behind Heceta Beach contain several rapidly expanding 
subdivisions that contain full- and part-time residences. The dunes east of Highway 
101 in the Clear Lake area are used by off-highway-vehicles and other motorized 
recreation equipment. The Florence/Heceta Beach/Glenada area abounds with tourist 
facilities and has several marinas. 

The Siuslaw River 

• Recreation activity on the Siuslaw River east of the Highway 101 bridge is primarily 
directed at fishing for chinook salmon and steelhead. Currently, the fishing seasons 
in these waters are May 24 to November 30 for salmon and May 24 to March 31 for 
steelhead. Wild steelhead and sea run cutthroat trout must be released. Lane County 
and the Oregon Department of Fish and Wildlife (ODFW) maintain seven boat launch 
access areas along the river. There are several private marinas and docks available. 
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The Forested Uplands and Mountains 

• Although there is some fishing in Sweet Creek, most of the recreation activity in the 
uplands is focused along or adjacent to the forest road system. Hunting for deer, elk, 
and bear is one of the more common recreation pursuits. Hunting seasons generally 
run from August 30 to November 30. As fewer trees are harvested on federal lands, 
game animals will become more difficult to locate in the dense forests. As a result, 
there may be more pressure to bunt on recently harvested areas on state or private 
industrial forest lands where the early seral stages provide better habitat and easier 
spotting. 

• Along FS Road 48, four trailheads link three miles of trail along Sweet and Beaver 
Creeks. Eleven waterfalls and lush vegetation provide special interest. These are the 
only maintained trails in the analysis area. 

• The nine-unit Archie Knowles Campground is located along State Highway 126, 
about four miles east of Mapleton. Many people drive forest roads just to "get out 
into the woods." The chance to see wildlife, photograph a pleasing scene, escape the 
heat, or play in an occasional snowfall bring many into the forest. 

4.1.4 Landscape Aesthetics 

• Prior to extensive logging, the visual condition of the landscape was controlled by 
fire, wind, and natural succession. These forces produced a landscape that had more 
variety in the structure of individual stands than can be found in the current 
replacement stands. 

• The application of the Aquatic Conservation Strategy (ACS) as well as management 
direction for all land use allocations on National Forest and BLM lands will provide 
for more down material, a greater mix of species and age classes, and more snags. 
The management of visual resources on private lands in the analysis area may not 
meet these same objectives. 

• The visual quality objectives for National Forest lands viewed from State Highway 36 
are "Foreground - Partial Retention" and "Middleground - Modification." For State 
Highway 126, the visual quality objectives are "Foreground -Retention" and 
"Middleground-Partial Retention" (SNF Forest Plan, table IV-13). It appears that 
these objectives are being met (Johnson, 1997). 

4.1.5 Beneficial Uses of Water 

• The Oregon Department of Environmental Quality (DEQ) admjoisters state and 
federal environmental laws including those addressing water quality. These laws are 
translated into action through the Oregon Administrative Rules (OARs) adopted by 
the Environmental Quality Commission (EQC). Chapter 340, .Division 41 of Oregon 
Administrative Rules (OAR 340-41) provides a broad framework for protection of 
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water quality for each major river or drainage basin. Within this framework, water 
quality standards have been established to protect designated beneficial uses (DEQ, 
1994). 

• Water quality standards not to be exceeded, and the beneficial uses they protect in the 
Mid-Coast Basin, in which the Lower Siuslaw watershed is situated, are listed in 
OAR 340-41-242. Table 10 shows the beneficial uses of surface waters in the Lower 
Siuslaw watershed. 

Table 10. Beneficial Uses of Surface Water in the Lower Siuslaw Watershed 

Beneficial U~ of Mid Coast Basin·,· Estuaries and Adjacent 
Fresh Waters 

Tributaries ~Marine Waters 

Public Domestic Water Supply x 
Private Domestic Water Supply . x 
Industrial Water Supply . x x 
.Inigation x 
Livestock Watering x 
Anadromous Fish Passage x x 
Salmonid Fish Rearing x x 
Salmonid Fish Spawning x x 
Resident Fish and Aquatic Life x x 
Wildlife and Hunting x x 
Fishing x x 
Boating x x 
Water Contact Recreation x x 
Aesthetic Quality x x 
Hydropower x 
Commercial Navigation and x 
Transportation 

4.1.6 Special Forest Products 

• The forest has always been used for the products it produces. Native Americans 
made extensive use of the forest for herbs, food, building materials, fuel, and 
materials for clothing and baskets. The forest was an aisle in their market, and they 
made good use of it. Early settlers built log homes chinked with moss with a roof of 
split cedar shakes. As time passed, wood fueled everything from the kitchen range to 
steam donkeys. 
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• Currently, the watershed supplies a variety of small products to local residents. Fuel 
wood and mushrooms are the most commonly-sought items. A number of plants 
such as rhododendrons, sword fems, and huckleberries are removed as nursery stock. 
Fems, salal, and moss are also removed commercially as florist materials. In some 
cases, three-year area contracts are used to provide consistent management. An 
estimated twenty permits are issued annually within the analysis area (Kuskie, 1997). 

• The USFS has entered into several agreements with industrial forest owners for 
cooperative road access and maintenance. These agreements generally provide for 
continued access through adjacent lands and the cooperative maintenance of roads 
that serve both ownerships. The following agreements are currently in force: 

4.1. 7 Transportation Systems 

• The following list describes some of the historical transportation systems events. 

Late 1880s - construction of a road network started in the late 1800s. By 1975, 94 
percent of the 558 miles of roads currently in the watershed had been built (Map 10). 
Road construction activities were virtually over by 1984 (Taylor, pers. comm., 
1997). Most of the roads in the watershed were constructed between 1940 and 1970. 

1884 - A wagon road, started in 1876, was completed between the Lower Siuslaw 
River and the Willamette Valley (Lower Lake Creek, undated). Although there was 
a wagon trail to Eugene, the early residents along the river depended upon ocean­
going schooners to bring supplies and take lumber and fish to market. Smaller craft 
plied the river to bring goods to the settlers. Fat-tired wagons followed the beaches, 
and rough trails led around the headlands. 

1894 - The map by Koch shows a wagon road following the north bank of the 
Siuslaw River from the east to "Seaton" near Walker Creek, and a wagon road six 
miles up Knowles Creek (Map of Lane County, 1894). 

1913 - A precinct map shows that the road was completed between Florence, 
Mapleton, and up-river (Precinct Map, 1913). 

1915 .- The railroad was completed between Florence and Eugene (Lane County 
Historian, 1971). This event energized the lumber industry by opening new markets, 
and signaled the end of the lumber schooner and sea-going log rafts. 

1917 - Work initiated in 1892 by the U.S Anny Corps of Engineers was completed 
on the north and south jetties at the mouth of the Siuslaw River (Willingham, 1958). 

1924 - The SNF map shows the following: a railroad line in place in its current 
general location; in Knowles Creek, a road from Mapleton to the top of drainage and 
a trail down the eastern side of Turner Creek; "minor or poor.road(s)" three miles up 
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Sweet Creek and two miles up both Lawson and Hadsall Creeks; "fair to good" road 
from the North Fork up McLeod Creek and to the Siuslaw River by way of Rainrock 
(now Shoemaker) Creek (SNF Map, 1924). 

1925 -The U.S. Anny Corps of Engineers initiated work to extend the river entry 
project five miles up the river to Florence. Work included "snagging, boulder and 
debris removal, dredging, sluicing and revetment." The project was completed in 
1930 (Willingham, 1958). 

1930 - An "all weather road" was completed between Acme (now Oishman) and 
Mapleton (Siuslaw Pioneer, 1985). 

1936 - A highway bridge replaced the ferry across the Siuslaw River at Florence. 

1938 - A mail boat started delivery to points along the Lower Siuslaw River and 
continues until 1958 (Siuslaw News, .1958). 

1941 - The Metsker Atlas of the area provided the following: Knowles Creek Road 
unchanged from 1924; paved road from Florence to Swisshome; County Road 6070 
to the North Fork in cmrent location; Sweet Creek Road system reaching to the top 
of Fall Creek and east to Ryan Creek; roads three miles up Lawson Creek and two 
miles up Karnowsky Creek. 

1960 - The tunnel east of Mapleton on State Highway 126 was opened. 

1985 - The U.S. Anny Corps of Engineers completed the river entry project. A 400-
foot spur was extended on both jetties. Over 9 ,000 tons of rock were removed from 
the Mapleton quarry for the project (COE, 1997). 

Current Road System 

Public Access 

• The Forest Access and Travel Management Guide (ATM) provides direction for 
national forest roads in the analysis area. 'This is a dynamic process that responds to 
changing public, economic, and resource protection and management needs. 
Cmrently, there are 63 miles of roads designated as A1M roads in the analysis area 
(Map 11). 

• In September 1994, the A 1M was revised. This process included considerable 
agency, industry, and public review and comment. The discussion focused on the 
concept of managing public roads and not on specific road systems or areas 
(Mwnmey, 1998). There was a wide range of opinion concerning how many roads 
should remain open. Commercial forest products users desired that forest roads 
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remain open for easy access to their contract areas. Some hunters wanted roads for 
access, while others wanted most roads to be closed to provide better habitat The 
forest industry desired continued access to timber sales and to their lands. 

• Some local community leaders have bad discussions about a Crest of the Coast Range 
Scenic Byway. Although such a possible route would follow existing Forest Service 
system roads, some road improvement may be required 

• Public access to BLM lands in the eastern portion of the analysis area appears to be 
adequate. The 18-9-25.l road into the head of Waite Creek is gated, but foot access 
is allowed. A gate is in place at the junction of BLM road 18-8-7 and County road 
5020. However, most of the area can be reached by other roads. The BLM has not 
completed an A TM plan for their road system in the eastern portion of the analysis 
area. Curre~tly, each road has its own established maintenance level (Wold, 1997). 

Access to Bonneville Power Lines 

• There are three BP A power lines in the analysis area: 

I. The Lane-Wendson line crosses federal, State of Oregon, and private lands along 
the north side of the Siuslaw River from Wendson to Mapleton, and in the 
Knowles Creek, Tum.er Creek, and Rock Creek areas. 

2. The Toledo-Wendson line crosses national forest and private lands north of 
Wendson and into the North Fork watershed. 

3. The Wendson-Tahkenitch.line crosses private and national forest lands in the 
Bernhardt Creek area. 

• Access for line maintenance is provided by a number of short, low-standard roads off 
of Highway 126 as well as USFS, and BLM road systems. The BPA needs continued 
year-round access to all roads currently being used to provide adequate line 
maintenance. The USFS is currently reviewing access requirements with the BPA. 

Access to and through Forest Industry Lands 

• The Forest Service has entered into several long-term, cooperative road easements 
with the John Hancock Mutual Life Insurance Company. These easements generally 
provide for continued access through adjacent National Forest and John Hancock 
lands and the cooperative maintenance of roads that serve both ownerships. An 
estimated 25 miles of road are involved in the Bald Mountain, Knowles Creek, and 
Hadsall Creek areas. The Access and Travel Management Map includes locations of 
the roads involved. 

Access to Private Industrial Forest Lands 

• The USFS has entered into several agreements with industrial forest owners for 
cooperative road access and maintenance. These agreements generally provide for 
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continued access through adjacent lands and the cooperative maintenance of roads 
which serve both ownerships. The following agreements are currently in force (Map 
30). 

Road Conditions 

• There is a total of 558 miles of roads in the watershed, equating to a total road density 
of3.2 miles per square mile in the analysis area (Table 11). The Florence 
subwatershed contains the most road miles. The three highways in the watershed, 
U.S. Highway. 101 and State Routes 36 and 126, contribute significantly to road 
densities in the subwatersheds they bisect. The current A TM road density equates to 
approximately 0.4 miles per square mile. 

• A majority of the roads in the watershed occur on the upper third and lower third 
sl9pe position, many being located on ridgetops or in valley bottoms. Fewer roads 
are located on midslope positions. There are about 58 miles of roads on floodplain 
landforms. Most of the mileage (60 percent) is comprised of segments of state 
highways or county roads along the mainstem Lower Siuslaw River, Knowles Creek, 
and Turner Creek. However, arterial county, Forest Service, and private road 
segments also occur along Beaver, Hadsall, Hand, Kamowsky, Lawson, and Sweet 
Creeks and the South Inlet. 

Table 11. Road Miles and Densities by Subwatenhed* 

~~~~~~ ~r.""~~~ DeiiS" - . !l 
:~v.Su~~tersllia'~. :· ~~1~r ~· · ·::~· ~mm ~ . • "'1'3.~ .~~ ·-""~ . . . ?iiiilli j, 
Barber · 6~ 1.4 
Berkshire 27.5 4.6 
Cedar 26. l 3.7 
Cox Island 10.4 4.0 
Divide 48.1 3.5 
Unner Divide 20.2 5.0 
Florence 74.8 4.2 
Hadsall 19.3 2.3 
Hand 42.7 3.6 
Hoffman 10.7 2.5 
Hood 6.9 2.0 
Knowles 16.5 2.9 
Uooer Knowles 30.5 3.0 
Lawson 14 .6 2.4 
Lower Sweet 22.1 3.8 . 
Meadow 13.7 1.6 
San Antonio 23.2 4.3 
Siboco 20.8 3.2 
Thompson 42.7 3.6 
Tilden 20.3 1.9 
Turner 18.5 3.1 
Waite 17.3 3.0 
Walker 24.6 3.3 
• Rounded to the nearest tenth. 
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• The conditions of the road network in the watershed have been appraised by several 
assessment efforts. The first, a Road Condition Assessment (RCA) conducted in 
l 'J97 for the USFS by an independent contractor identified sections of roads that 
exhibited drainage, stability, or erosion problems (Map 12, USDA, 1997a). Largely a 
field reconnaissance, this assessment located and characterized sites on roads where 
some kind of drainage or erosion problem, such as a plugged culvert or a slwnping 
section of road prism, is occurring. The assessment did not survey all roads within 
the watershed; it primarily surveyed USPS roads. However, some BLM, state, and 
private roads were evaluated, if they accessed in-holdings within the SiuslawNational 
Forest Boundary and were open. Many roads located on non-Forest Service land in 
the eastern portion of the watershed were not surveyed. For details of the RCA see 
AppendixB. 

• The second, according to the Mapleton Ranger District roads manager, Eli Adkisson, 
id:entifies sections of road that consistently require annual maintenance and repair due 
to similar types of problems as mentioned for the RCA (see Appendix B; chronic road 
maintenance). Finally, a inventory oflandslides that occurred during the 1996 flood 
identifies slides that were deemed to originate from a road (USDA, 1996). 

• Prior to 1975, many of the roads in the watershed were constructed on steep slopes 
(sidecast roads) and construction specifications did not require compaction of fill 
material (Map 13). Termed "sidecast" roads, they may have unstable fill slopes that 
could be chronic road maintenance problems or somces of landslides. It is estimated 
that 85 percent ofUSFS roads, 90 percent ofBLM roads, and 85 percent of roads on 
state lands were constructed before 1975. 

• The RCA identifies about 7 miles of road in disrepair (Table 12, and Appendix B). 
All except 0.2 mile of these road problems exist on sidecast roads. All of the 
currently designated A TM routes are sidecast roads. Furthermore, all of the segments 
identified by District personnel as chronic road maintenance problems occur on 
sidecast road segments, (about half are on ATM routes). The landslide inventory of 
1996 indicates that there were 47 road related slides, and all but 5 originated from 
sidecast roads (Appendix B). Four of five slides originated from BLM roads 
constructed after 1975, and the RCA did not inventory them. Seven slides mapped in 
the 1996 flood assessment occurred on ATM roads. 

• The assessment also surveyed 131 stream crossings and identified 4 plugged and 32 
partially plugged culverts. All of these culverts are on sidecast roads. In addition, the 
plugged culverts are on USFS roads, two of which occur on roads designated in the 
ATM plan. Similarly, 29 of the 36 problem culvert sites occur on ATM roads. 

• The road and culvert problem sites are evenly distributed between the upper, mid, 
and lower slope positions. Most of the fill failure and landslide problem sites occur 
on the midslope and ridgetop sidecast roads. Most of the culvert problem sites occur 
on the midslope and valley bottom positions. 
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Table 12. Road Condition Assessment Results, Miles of Problem Sites by 
Ownership (USDA, 1997a) 

~ffiffi~~~ ir. · ~· e · .... ~- ~ ·""-,.,-· ~-t!.!... . ~ 
ra-eiQ.vTitJFallil-~ a::. ~-'--- u:re. ~mai1~ maEiiiii~- ~liil~:¥ 

Forest Service 0.00 0.30 0.93 
BLM 0.04 1.84 0.00 
State 0.00 0.00 0.02 
Industrial Private 0.00 0.15 1.69 
Other Private 0.00 0.00 0.01 
Out of Watershed* 0.01 0.00 1.73 

Total 0.05 2.30 4.38 
*Select routes and A'IM roads on Forest Service land, that provide primary access across the watershed 
boundary. 
Note: Private, state, and BLM land in the eastern and far western portions of the watershed were not 
surveyed. · 

• Of the roads that-occur on floodplain landforms, the RCA identified 4 culverts that 
are plugged. They are located on the 4880 and 4800-831 roads. Two are on USFS 
land while the others are on private land. The 1996 flood assessment mapped 12 
landslides that damaged road segments in floodplains. Furthermore, the District 
Roads Manager identified road segments in the floodplains of Beaver, Hadsall, and 
Sweet Creek that are chronic maintenance sites. 

• A slope stability analysis, termed the Berkeley model, was conducted to assess the 
risk of slope failmes in the watershed (Map.14). Overlaying the model with the roads 
layer produces an indication of road segments located on unstable slopes as defined 
by the model (Table 13). 

Table 13. Miles of Road by Berkeley Slope Stability Model Rating (Mapll) 

• There are approximately S miles of roads on slopes designated by the Berkeley model 
as having a high landslide risk. This includes roads on slopes designated by Berkeley 
as being "out of range", a risk category that is inferred here to relate to very steep 
(>80 percent) slopes or cliffs. Virtually all of the A1M routes classified as unstable 
are sidecast roads. Similarly, about 98 percent of all roads in the watershed classified 
as unstable, or out of range, are sidecast roads. 
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• Comparing the locations of road-related slides mapped in the 1996 flood assessment 
with the locations of Berkeley-rated unstable slopes suggests that the model may be a 
weak predictor tool for road applications. Of the 47 road-related slides mapped in the 
1996 assessment, Berkeley rated the same slopes as moderately stable on 4 sites, and 
high on one other. However, this may not accurately reflect the usefulness of 
Berkeley to predict unstable roads since many road-related slides are a result of a 
human disturbance that exacerbates or induces unstable conditions above inherent 
slope stability. 

• Most of the roads that occur on slopes rated by Berkeley as unstableare found in the 
in Cedar, Hadsall, Upper Knowles, and Walker subwatersheds. The highest 
incidence of Berkeley -rated unstable roads occurs in the San Antonio and Waite 
subwatersheds. The latter two have not had a RCA conducted on most of the roads. 
Consequently, it is difficult to determine how well the Berkeley ratings apply to these 
road segments. 

• In contrast, comparing the proximity of unstable road sites identified in the RCA to 
Berkeley stability ratings results in somewhat of a weak correlation between the two. 
Berkeley tends to rate many ridgetop locations as stable, presumably due to some of 
the model parameters which delineate slope shapes. However, there are numerous 
ridgetop roads identified as having stability problems. Furthermore, unstable road 
segments identified by the RCA are predominately assessed by Berkeley as occurring 
on moderately stable slopes. As a result, it appears that the RCA is a more accurate 
method of identifying unstable road conditions. 

4.2 EROSION PROCESSES - LANDSLIDES 

• The reference rate, or frequency at which landslides occur under natural conditions, 
has not been determined for this watershed. However, mapping of landslides 
associated with the flood of 1996 resulted in 200 landslides tallied in the watershed, 
71 (36 percent) of which were identified as originating from unmanaged stands 
(termed "In-Forest" in the 1996 assessment). These slides can be conside~d 
representative of "natural" slide occurrences associated with flood and high 
precipitation storm events (USDA, 1997). 

• Slopes are generally greater than 60 percent in the mountains of the watershed (Map 
l 4a). All of the subwatersheds, with the exception of Florence and Siboco, have 
more than two thirds of their area dominated (greater than 50 percent) by slopes 
exceeding 60 percent. Less than one third of the entire watershed has slopes below 
30 percent These slopes occur primarily on the coastal terrace in the western portion 
of the watershed. Slopes in the watershed were analyzed using the Berkeley Slope 
Stability model to predict the potential risk of landslides in the watershed. The model 
does not predict exactly where or when landslides will occur; however, it is useful in 
identifying where landslides are most likely to occur. The model utilizes digital 
elevation and soil data from soil surveys, along with a rain simulation model, to 
evaluate the risk of landslides on slopes throughout the watershed (Montgomery and 
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Dietrich, 1988). The model stratifies the landscape into areas of relative landslide 
risk potential, and provides the location and extent of slopes throughout the watershed 
rated as potentially unstable by the model parameters (Table 14). 

Table 14. Berkeley Slope Stability Ratings 

@i~~~t~~ ... ~~ ... ~ ' ... _~,,,,,.u.~ . 
~lf€-t--·~~~""~ !'. :< -~~O~<!?~ ... ~ Acres Percent 
Low 66,619 60 
Moderate 32,328 29 
High 10,251 9 
Out of Range 2,283 2 

Total 111,481 100 

• The predominance of extreme and high risk categories are estimated to occur in steep 
first order drainages, headwall zones, and streams or rivers.adjacent to escarpments in 
the eastern two thirds of the watershed (Map 14). The "out of range" category 
represents slope angles that exceed angles representative of debris torrent mass 
wasting processes modeled by Berkeley (Montgomery and Dietrich, 1988). 

• A comparison of the.landslides mapped in the 1996 Flood Assessment with the 
Berkeley stability ratings map provides some validation of the Berkeley model as 
applied in this watershed (Table 15). Approximately 71 percent of the 1996 slides 
that occurred on slopes within the model's range were rated as 1ll1Stable by Berkeley. 
Four percent of the 1996 slides occurred on slopes rated stable by Berkeley. 
Consequently, it appears that the Berkeley model is somewhat accurate in rating 
relative slope stability in this watershed. 

Table 15. Number of Mapped Slides in Relation to Berkeley Stability Ratings* 

Stable Unstable OutofRange 
Clearcut Harvest 1 38 5 
Road Associated 1 17 22 
In-Forest 3 25 18 

Total s 80 45 
* Slide origin sites were overlayed onto the Berkeley map. 

• It is well documented by both research efforts and other watershed analyses 
conducted in the Coast Range, that landslides are mechanisms for delivering large 
woody debris (L WD), rock and gravel, and sediment into stream systems which 
provides habitat components to the aquatic and riparian environment Furthermore, it 
is well known that certain hwnan disturbances can affect the composition, frequency, 
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magnitude, and distribution of landslides. Consequently, when considering the 
degree of hwnan disturbance in the watershed, it is inferred that landslide occurrences 
have been altered. 

• Landslides in the watershed believed to be partly, or wholly, induced by human 
disturbances (i.e., originating from roads or clearcuts) were mapped after the flood of 
1996. Of the 200 slides inventoried, 78 (39 percent) were identified to originate from 
clearcut harvest units, while 51 (25 percent) were identified to originate from roads 
(USDA, 1997). A comparison of slides that occurred during the 1996 flood suggests 
that since 64 percent of all slides inventoried that year originated on slopes affected 
by human disturbances, natural slide frequency in the watershed may be elevated to 
some degree. However, this conclusion is not necessarily reflective of the current 
trend of landslide frequency. It is not known whether slide frequency trends are on 
the rise. It is possible that slide frequency is decreasing from elevated rates attributed 
to forest management techniques indicative of practices 20 or more years ago. 

4.3 STREAM TEMPERATURE 

• There is no existing water quality data to document pre-European or reference 
conditions in the watershed. 

• The DEQ reports on the condition of State waters in the Biennial Water Quality 
Status Assessment Report, also known as the 305(b) report because section 305(b) of 
the Clean Water Act requires the state to produce the report and submit it to the 
Environmental Protection Agency (EPA) every two years. The most recent 305(b) 
report was issued in April, 1994. When analysis of a particular water body indicates 
that State water quality standards are not met, the water body is listed on the 303(d) 
list. Within the April, 1994 305(b) report, the entire Siuslaw River was listed on the 
303(d) list due to exceeding water temperatures during the summer months. 

• The current water temperature standard prohibits, or discourages human-caused, 
measurable increases in temperature in a basin for which salmonid fish rearing is a 
designated beneficial use, and in which surfaee water temperatures exceed 64°F. 
Data collected from five streams within the watershed exhibited Slllllliier water 
temperatures that exceeded the state standard (Table 16). 

Lower Sius/aw 
Watershed Analysis Page-40- February 6, 1998 

0 
0 
0 
0 
D 

0 
D 
0 
0 
0 

D 
·o 

a 
0 
0 
D 



0 

0 
0 

D 
I 
I 
D 
o· 

I 
D. 
0 

0 
D 

Table 16. Stream Temperature for Summer 1996 in the Lower Siuslaw Watershed. 

27 

6127-10/2 62.8 
1124-

9 13 66.6 (7/13/96) 
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6126-lOn 68.8 
8121-

SS SS 10.S (8122196) 
27 

8/11-
6126-IOn 64.S 

17 s 28 68.4 (9/9/96) 

7/1-10/3 15.6 
7121-

16 60 77 .2 (7123/96) 
·21 

7/1-10/3 71.1 
7121- . 

14 S6 72.3 (112Sf96) 
27 

1123-
7/1-9/30 64.1 

29 
3 4 65.8 (7/26196) 

6127-1012 62.8 
7/23-

0 0 
63.S (7124-

29 25/96) 

7/9-10121 67.3 
7122-

11 30 . 75.4 (119196) 
28 

* Location of stream temperature monitoring stations shown on Shade Map 

4.4 AQUATIC SPECIES AND HABITAT 

4.4.1 Reference Conditions: Fish Species 

• Historically, distribution of anadromous salmonids was probably similar to current 
distribution. 

• Although similar in distribution, historically the Siuslaw Watershed supported high 
numbers of anadromous salmonids, including chinook and coho salmon, steelhead, 
and sea-run cutthroat trout. This assumption can be supported by commercial 
catches of coho salmon in the estuary near Florence. 

• The Siuslaw watershed has approximately 514 miles of stream where coho salmon 
spawn (ODFW, 1997). From 1889 to 1896, historic coho salmon harvest in the 
Siuslaw River averaged 83,400 fish annually (U.S. Fish Commission, 1897), 
equaling a run of at least 125,100 fish (based on a 40 percent exploitation rate for a 
river gillnet fishery [Mullen 1981 ]), or an average of 243 coho spawners per mile of 
stream. However, peak adult coho salmon counts, which generally represent about 
half the total run, have decreased dramatically since the 1950s. Peak counts in 
Panther Creek averaged about 14 coho spawners per mile of stream from the 1950s 
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through the 1980s. Counts in 1996 averaged only four coho spawners per mile of 
stream in Hadsall, Hoffinan, Rock, and San Antone Creeks (Jacobs, pers. comm., 
1989). 

• A more recent indicator of changes in coho salmon spawning abundance in the Lower 
Siuslaw River is in Panther Creek, tributary to Lake Creek. Peak counts in Panther 
Creek were about 21, 8, 12, and 15 coho adults/mile, respectively, for the 1950s, 
1960s, 1970s and 1980s (Jacobs, 1989). 

4.4.2 Current Conditions: Fish Species 

• Current salmonid distribution, probably similar to historic distribution, includes about 
130 miles of stream in the Lower Siuslaw River used by combinations of anadromous 
salmonids ( chinook, coho, chum salmon, steelhead, and sea-run cutthroat trout) and 
another 51 miles used by resident cutthroat trout (Map 15 and Table 17). 

• The lower mainstem Siuslaw River is generally used as a migration corridor for 
anadromous salmonids, with some fall chinook salmon spawning occurring in the last 
few miles of the watershed boundary. 

• Pacific lamprey is probably found in all stream reaches containing anadromous 
salmonids. Sculpin are found in most, if not all, stream reaches occupied by either 
sea-run and/or resident cutthroat trout. Speckled dace have been found in Hadsall and 
Sweet Creeks and probably reside in the mainstem Siuslaw River (above tidewater) 
and lower reaches of all larger tributaries. Western brook lamprey have been found 
in Munsel Creek. 

• Current distribution of salmonids in the Lower Siuslaw watershed (that differs from 
the Forest Service GIS layer), was determined using: previous habitat and fish 
population inventories conducted on streams in the watershed; relative stream size 
and the upstream watershed area (for resident cutthroat trout); and information from 
personal communication with Paul Burns (USFS), Charlie Dewberry (PRC), Neil 
Armantrout (BLM), and George Westfall, Bob Buckman and Will Biedler (ODFW), 
and Forsberg (1994). 

• Including the mainstem and side channels of the Siuslaw River, fall chinook salmon 
are currently found in 74.4 miles (about 12 miles are used only by fall chinook 
salmon}, chum salmon in 21.5 miles, coho salmon and sea-run cutthroat trout in 128.9 
miles, steelhead in 126.7 (steelhead miles are less than coho because Munsel Creek 
contains only coho salmon and coastal cutthroat), and resident cutthroat trout in about 
181.4 miles of stream (Table 17). The only identified natural barrier for anadromous 
fish is Sweet Creek Falls, about 8.0 miles upstream from the mouth of the Siuslaw 
River. 
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Table 17. Anadromous Salmonid Distribution in the Lower Siuslaw Watershed. 

'l 

" 
Stream ·~ . 

'· ~ 

Barber 

Beech 

Berkshire 

Brush 

Cleveland 
Demming 

Divide 
Duncan Inlet 

Hadsall 
Hanson 

Hoffman 

Hollenbeck 
Karnowsky 

Knowles and tributaries 

Lawson 
Mainstem Siuslaw River 

Marlin 

Mason 
Meadow 
Munsel 

Neilson 
Old Man 

Pat 
Peterson 

Rock 
San Antone 

Saunders 

Schoolhouse 

Shoemaker 

Smith 
South Inlet (Slough) 

Sweet and tributaries 
Thompson 

Tilden 
Turner 

Waite 

Walker 
-· 

Totals ' 
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Watershed Analysis 

Chinook 
Salmon 

1.0 

0.1 

3.0 
1.0 

10.0 

46.6 

2.7 
9.0 

1.3 
0.7 

75.4 r. 

Miles Of Stream Used By .Salmonids ~'"· 
. .......... _ ... \ 

• 
Cb um Cobo Winter Sea-mo Resident 

Salmon Salmon Steelbead Cutthroat Cutthroat 

3.9 3.9 3.9 5.5 
o.s o.s o.s 0.5 
0.3 0.3 . 0.3 1.2 
0.3 0.3 0.3. 3.5 
1.3 1.3 1.3 1.3 
2.0 2.0 2.0 4.0 

1.0 3.7 3.7 3.7 7.0 
3.0 3.0 3.0 3.0 

4.5 4.S 4.S 12.0 
1.5 l.S l.S l.S 

3.0 3.0 3.0 10.0 
1.5 l.S 1.5 1.5 
3.0 3.0 3.0 9.0 
15.5 lS.S lS.S 35.0 
4.8 4.8 4.8 10.0 

16 .. 0 46.6 46.6 46.6 46.6 
0.0 0.0 0.0 1.0 
0.0 0.0 0.0 1.0 
1.9 1.9 1.9 1.9 
2.9 0.0 2.9 2.9 
0.0 0.0 0.0 o.s 
0.0 0.0 0.0 1.0 
1.5 1.S l.S l.S 

0.0 0.0 0.0 1.0 
1.8 1.8 1.8 2.5 
1.5 l.S 1.S 3.0 
0.0 0.0 0.0 o.s 
1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 
0.0 0.0 0.0 0.5 
3.7 3.7 3.7 3.0 

.].5 9.0 9.0 9.0 39.0 
2.2 2.2 2.2 2.2 
1.4 1.4 1.4 1.4 

1.3 1.3 1.3 s.s . 
2.0 2.0 2.0 4.0 
2.3 2.3 2.3 s.o 

21.5 128.9' 126.7 128.9 181.4 
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• Man-made barriers that stop or hinder passage of adult and/or juvenile salmonids, 
include culverts on Tilden, Munsel, Petersen, and Thompson Creek (ODFW, 1997) 
(Map 16). On unnamed tributaries of Thompson Creek, four of the five identified 
culverts were low in priority (upstream from anadromous fish habitat) and one culvert 
was medium in priority (possible barrier for steelhead). The culvert on the 5020 road 
on Tilden Creek was identified as medium priority, possibly hindering passage of 
cohQ salmon, steelhead, and sea-run cutthroat trout. Culverts identified as high 
priority Oimiting or preventing access to high quality fish habitat) were on the 5034 
road at the mouth of Petersen Creek and the 5260 road on Munsel Creek. Both 
culverts restrict passage of coho salmon and sea-run cutthroat trout. 

• All salmonid species, except fall chinook salmon and resident coastal cutthroat trout, 
are at depressed levels. The ODFW has identified anadromous fish runs in the 
Siuslaw River as depressed for coho salmon; healthy for fall and unknown (maybe 
n~t a viable population) for spring chinook salmon; and depressed for winter 
steelhead. From 1981 to 1990, winter .steelhead populations were well below the 20-
year average (1971-1990) for nine of ten years (ODFW, 1992). The depressed status 
for anadromous salmonid runs in the Siuslaw River Basin has resulted from a 
combination of factors including habitat degradation, excessive harvest, hatchery 
influence, and poor ocean conditions. 

• Catches of sea-run cutthroat trout, identified as depressed, from 1992-1994 in the 
Siuslaw River were less than 10 percent of those in the late 1960s, with wild trout 
declining by about 99 percent (Hooton, 1997). 

• In the Siuslaw River, Nehlsen et al. (1992) listed wild coho salmon at moderate risk 
of extinction due to modification of habitat, and winter steelhead as special concern 
due to interactions with hatchery fish. 

• Random counts in the 1996-97 spawning season in the Lower Sius_law Watershed 
revealed 3, 11, 3, and 1 coho adults/mile of stream in Hadsall, Hoffman, Rock and 
San Antone Creeks, respectively (Steve,Jacobs, pers. comm., 1989). 

• Estimates of cmrent salmonid production in the Lower Siuslaw Watershed are from 
Knowles, Divide and Hadsall Creeks. In Knowles Creek, outmigrant trap data from 
1985-1995 estimated the watershed annually produced between 0.55 and 20.6 coho 
smolt/mile and 0-3.28 steelhead smolt/mile (Dewberry et al., in press). In 1996, 
juvenile sampling in Divide and Hadsall Creeks found 78 and 29 coho, 0 and 17 
steelhead, and 48 and 27 cutthroat trout, respectively (ODFW, 1996). 

4.4.3 Reference Conditions: Fish Habitat 

• For historic aquatic habitat and riparian reserve conditions in the Lower Siuslaw 
River watershed, Brush Creek probably is close to reference conditions. Most of 
Brush Creek's uplands and riparian reserves are mature conifer forest. 
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• Historically, stream channels in the Lower Siuslaw Watershed were dominated by 
large accumulations of L WD.Beavers were numerous in transport and depositional 
(response) channels (USDA, 1996). 

• Historically, key salmonid production hotspots were probably the same as cmrent 
areas, although the productive capabilities of these areas have been dramatically 
reduced because of logging activities, roads, and agricultural activities (livestock 
grazing). These activities have reduced LWD, pool quality and quantity, off-channel 
habitat, and water storage in these areas. 

• Large woody debris and beaver dams were the most important components for 
creating and maintaining fish habitat diversity and quality, by trapping sediments, 
providing instream cover, creating pools and off-channel habitat, storing water during 
low flow summer months, and supporting aquatic invertebrate production. 

• Old-growth coniferous riparian areas provided a long-term, continuous source of 
L WD and, along with a mature deciduous overstory, provided shading to prevent high 
water temperatures. However, the main source of L WD in hotspots originated from 
debris torrents in smaller transport and source channels that were aligned by old­
growth conifer forest. 

4.4.4 Current Conditions: Fish Habitat 

• All watersheds, the mainstem Siuslaw River, and the estuary within the Lower 
Siuslaw Watershed have been impacted, to varying degrees, by forest management, 
residential and commercial development, and agricultural activities including timber 
harvest, road construction, stream cleaning, splash damming, log drives, valley 
settlement, estuary modification, and livestock grazing (Table I 8; USDA, 1994). 

• Kamowsky, South Inlet, and Lawson Creeks have tide gates (little available 
information exists on their current conditions) which interfere and impact water and 
fish movement. 

• Lawson, Kamowsky, Hoffman, Sweet and Walker Creeks have grazing/riparian 
habitat impacts. 

• Sweet, Turner, Thompson, Smith, Rock, Meadow, San Antone, and Shoemaker 
Creeks have road/culvert problems (culverts on mainstem reaches are not complete 
barriers). 

• Meadow, Hadsall, Knowles, Waite and Turner Creeks have excessive logging 
impacts. 
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• Divide, Hadsall, Walker, Berkshire, Sweet and tributaries, Lawson, Kamowsky, 
Meadow, Schoolhouse and Thompson Creeks have been impacted by stream 
cleaning. Knowles, lower Sweet, and South Inlet creeks have been impacted by 
splash damming, and Berkshire Creek has been impacted by municipal water 
withdrawal. 

• There is no specific information on impacts to aquatic resources for Peterson, Old 
Man, Brush, Barber, Tilden, Hollenbeck, Sallllders, Neilson, Hanson, and Munsel 
Creeks. 
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Table 18. Known General Impacts to Streams in the Lower Siuslaw Watershed. 
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Mainstem Siuslaw River 
South Inlet x 
Demminit 
Lawson x 
Kamowsky x 
Peterson 
Hoffinan 
Mason 
Sweet and tributaries 
Marlin 
Hadsall 
Knowles and tributaries 
Old Man 
Brush 
8111ber 
Turner 
Waite 
Rock 
Meadow 
Smith 
San Antone 
Beech 
Pat 
Tilden 
Cleveland 
Thomoson 
Shoemaker 
Walker 
Berkshirc x 
Hollenbeclc 
Saunders 
Neilson 
Divide 
Hanson 
Schoolhouse 
Munsel -- -- - . . - -· 

~y: x = uientUIC<! imp 
detennine a specific impact 
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• Determinations of current salmonid habitat conditions on about 22 miles of stream in 
the Lower Siuslaw watershed were based on aquatic habitat inventories (fable 19). 
Cwrent habitat conditions on another 100 miles of stream were based on qualitative, 
objective information from personal communication with Paul Bums (USFS), Charlie 
Dewberry (PRC), Neil Armantrout (BLM), and George Westfall, Bob Buckman and 
Will Biedler (ODFW). 

Table 19. 

-

Stream Habitat Inventories Conducted in the Lower Siuslaw 
Watershed 

:'. .~··,·c . - ~'(~}r .~ -.. , I< 

Years "' 
' Length Most Recent Type or 

Stream ' 
~·· -~' 

... ,. r• t. 
. (miles) Inventory 

Barber Creek 1951 2.8 USFS standard survey 

Brush Creek 1952, 1979 1.7 USFS standard survey 

Cedar Creek 1957, 1989, 1992,1997- 2.3 ModificdR6 

Divide Creek 1952,1975, 1977, 1997 
. 

3.2 ModificdR6 

Fall Creek 1997 1.7 ModificdR6 

Gravel Creek 1979 1.0 USFS standard survey 

Hadsall Creek 1975 4.7 ODFW 

Hand Creek 1978 1.7 USFS standard survey 

Hoffman Creek 1980,1990,1996 0.2 ModifiedR6 

Hood Creek 1952 0.3 Oregon Fish Commission 

Karnowsky Creek 1951, 1977,1990 l.S USFS standard survey 

Knowles Creek 1952,1975, 1993,1996 0.0 PNW- R6 modified 

Lawson Creek 1954, 1980,1990 5.2 USFS standard survey 

S.F. Sweet Creek 1979 0.5 USFS standard survey 

Schoolhouse Creek 1953 0.8 Oregon Fish Commission 

South Canyon Creek 1982 0.7 USFS standard survey 

South Inlet 1992 0.2 USFS standard survey 

Sweet Creek 1949,1953, 1975,1978-9,1997 1.5 ModifiedR6 

Thompson Creek 1950, 1977,1997 2.4 ModifiedR6 

Walker Creek 1978, 1996 0.8 ModifiedR6 
.• ~ ., 

Totals ~ ' 
7~~;; ~~j-~ -~ ::Ji. ..,. fr.~. ~- , ·., _ 33.2 . t - ~~~:t ·'- ·~ 

• Of the 33 miles of stream with inventory information, current habitat condition on 12 
miles of stream was based on modified USFS R6 inventory data collected after 1990 
on 8 streams and 14 stream reaches (Table 20). Current habitat condition on another 
10 miles of stream (Lawson, Kamowsky, Gravel, S.F. Sweet and Brush Creeks) was 
based on inventories conducted to 1990 and were more of a subjective descriptions of 
various habitat components. 
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' 
Table20. Current Stream Habitat Conditions Based on R6 Stream Inventory Data for Selected Habitat Variables in the Lower 

Siuslaw Watershed 
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?"::trvvr ~~~~1tf.~.:~.~-\~J ti;:~~~t : ... ,~~~'! ~b~:;ri \wl~IJ '"~i;:r~$ ~ ... ~;·~~~~ ~;~p}f~lr~iti ~'~·fil~ ~~-~.~ ~ ~\?;"-~li~~~(~r· ... ,~~w.~'.~1 
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Cedar 1 1.16 3 9 41 5 4 10 46 ST HA 

2 1.09 7 S 26 0 l 7 18 7 ST HA 
Divide · 1 1.33 3 12 37 2 7 20 25 ST HA 

2 1.91 2 5 57 15 8 36 3 SS SS 
Fall 1 1.71 3 6 69 SS 4 58 4 ST HA 
Hoffinan 4 0.16 7 4 60 0 37 15 10 ST HA 

' Sweet 1 0.62 S 31 44 36 2 2 SO ST CD 
3 0.56 4 22 57 12 2 13 20 LT CD 
4 0.37 2 20 43 21 0 16 23 LT CD 

Thompson 1 0.94 2 8 35 3 4 · 28 0 LT HA 
2 1.43 3 S 35 3 4 25 1 ST HA 

Walker 1 0.06 2 11 30 0 0 21 11 ST HB 
3 0.56 2 7 46 0 16 22 l ST HA 
4 0.22 S 4 33 0 0 ·17 2 ST HA 

Knowles Data Not Provided for This Iteration 

-- -- .. .... .. . .. (8"-2t'' IJBH) 
HA = hardwood/alder 

y: :s:s == snrut>tseeaung: 
LT=: large trees (21 "-32" DBH), 
CD== conifer (d.fir) HB = hardwood/big-leaf maple 
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• The condition of aquatic habitat in the watershed was determined by comparing 
current habitat data from stream surveys to parameters defined by the National 
Marine Fisheries Service (NMFS, 1996) that are indicators of habitat conditions in 
Coastal Oregon streams (Appendix G for comparison chart). 

• Based on all available habitat information, the current conditions for about 122 miles 
of stream in the Lower. Siuslaw watershed .are; about 4 miles in functional (good) 
condition; 86 miles in partially (fair) functional condition; and 32 miles in non­
functional (poor) ci>ndition (Map 17; Table 21). 

• Streams that are in fair condition or poor condition have been impacted from changes 
in water regimes, water quality (temperature and sediment), L WD, and riparian 
zones. 

• Sµ-eants considered to be in good condition have intact old growth coniferous riparian 
zones and stable, relatively undisturbed channels that have not been impacted by 
hwnan activities (see Table 21 for a more detailed description of functioning, 
functioning at ri~ and non-functioning streams). 

• Most stream reaches, with the exception of private forest and agricultural land, are 
probably in a very slow upward trend since major effects from logging and mature 
riparian overstory removal have already occurred. These areas are now protected 
under the Northwest Forest Plan on federal land. 
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Table21. Current Fish Habitat Condition in the Lower Siuslaw Watershed 

.,,. - ' - - _ •. i- • 

I" Stream 

Barber 

Beech 

Berkshire 

Brush 

Cleveland 

Demming 

Divide 

Hadsall 

Hansen 

Hoffinan 

Hollenbeck 

Karnowsky 

Knowles Creek & trib's 

Lawson 

Mainstem Siuslaw River 

Meadow 

Munsel 

Old Man 

Pat 

Rock 

San Antone 

Saunders 

Schoolhouse 

Shoemaker 

Smith 

South Inlet (Slough) 

Sweet Creek & trib's 

Thompson 

Tilden 

Turner 

Waite 

Walker 

: ~ f i~i>tals - - •'~;r;l 
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_,..,--.,..t! __ 

- ~ , .r,:;- ·-r..-. l--~~ 
- Stream'Habitat Conditiou"""(Miles) 

'f .. 
'.\ 

Functional Partially functional Non-functional 

1.4 1.4 

o.s 
0.3 

2.0 

2.0 

2.0 

0.3 1.9 1.3 

o.s 4.S 

1.0 

1.0 2.0 

l.S 

2.2 

0.8 4.3 S.9 

1.0 3.S 

46.6 

0.0 2.0 

3.0 

0.6 

1.S 

1.8 

2.0 

o.s 
1.0 

1.0 

o.s 
2.0 

8.8 2.2 

0.6 l.S 

o.s o.s 
0.7 0.8 

0.7 0.8 

2.0 

4.4 85.7 31.8 
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• Map 17a displays stream gradient categories based on Montgomery and Buffington 
classification scheme (Montgomery and Buffington, 1993). The map was generated 
using a digital elevation model, since gradient records in the streams data layer were 
incomplete and did not provide information for much of the private and Forest 
Service land in the watershed (Appendix G). Stream gradient, channel confinement, 
and stream survey habitat data were used to determine stream reaches that are likely 

. critical production areas, termed ''hotspots,11 for salmonid production. 

• Current stream reaches that can be considered critical salmonid production areas or 
hotspots are associated with the lower and middle, unconfined, depositional channel 
reaches and confluence areas with smaller tributaries directly entering the main 
(gradient from 0-3 percent) tributaries, such as Knowles, Sweet, Hadsall, Divide, 
Kamowsky, Lawson, Hoffman, Walker, and Barber Creeks. These streams and their 
tributaries contain 110 (73 percent) of the identified hotspots and some of the smaller 
tributaries. Hotspots, sometimes called "flats,11 are generally low-gradient, 
depositional stream reaches or areas tl?t contain, under natural conditions, large 
amounts of L WD, high quality pools, ~e main channel connected to numerous off­
channel areas, and suitable spawning and rearing areas for anadromous salmonids. 
Currently, most of the 151 identified hotspots, which vary in length from about a 
tenth of a mile to one mile, are located in stream reaches that are either non-functional 
or partially functional (Map 17). The only hotspots in functional stream reaches are 
found in upper Knowles (old-growth section), Waite, Brush, and Thompson Creek, 
middle Divide Creek, and Meadow Creek. Current potential hotspots are probably 
similar spatially to historic salmonid production areas. However, in most cases, 
current habitat quality has been severely degraded over time by a combination of 
stream cleaning, disconnection to floodplain, splash damming, adjacent road 
construction, mature riparian overstory removal, and livestock overgrazing. 

• A model was developed intending to assess the current supply of L WD in the 
watershed (Map 18). By overlaying mature vegetative seral stages on the Berkeley 
Slope Stability Prognosis, the model revealed that about 1,739 acres in the watershed, 
consisting of stands of mature conifer, are located on slopes with a high risk of 
failure, and are within 150 feet of a stream (considered the zone of influence). These 
headwall source sites, whereby debris slides are likely to transport L WD down 
stream; are considered to exhibit a high L WD potential. The majority (9,932 acres) 
of potential L WD source areas occurs adjacent to streams within the zone of 
influence. These areas exhibit a moderate potential for providing in-stream L WD as 
compared to the headwall source sites, because trees in the zone of influence can fall 
away from the stream. An additional source site with a moderate potential for 
providing L WD occurs on unstable slopes outside of the zone of influence. These 
areas are not headawall, first order tributaries, but rather sites uphill that are rated by 
Berkeley as exhibiting a high risk of failure, and that have mature stands of conifer. 

• Overall, approximately 9 percent of L WD source sites exhibit a high recruitment 
potential, 58 percent are rated as having a moderate potential, and 33 percent are rated 
as having a poor potential. Furthermore, there are road crossmgs in the watershed 
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that potentially restrict passage ofLWD to streams (Map 18). Many of these sites 
occur on the major highways along the mainstem Siuslaw river and lower Knowles 
Creek. Most of the crossings that could be a barrier to L WD transport occur on 
arterial roads in the watershed. It is estimated that about 20 percent of the current 
available L WD supply (high recruitment potential rating), transported by slope 
processes or high water floatation, may be hindered at road crossings. 

• Many of the steep (>20 percent gradient), confined source channels have been 
impacted by logging and road building. This has increased rates oflandslides and 
decreased current and potential L WD loading (Map 18). Many of the moderately 
steep (4-20 percent gradients) and confined transport channels have also been 
impacted by logging and road building, causing increased road related debris torrents 
and increased sediment in these reaches. 

• Also, many of the riparian zones have been logged, eliminating future potential input 
ofLWD. Low gradient (<3 percent gradient), unconfined depositional channels 
(most sensitive to change, most altered, and most important to anadromous fish 
production) reflect cumulative effects of residential settlemen~ log drives, stream 
cleaning, roads, past removal of mature riparian overstory, and agriculture. The 
major impact was the elimination of in-channel L WD and disconnection with 
floodplain. Most of these channels in the Lower Siuslaw watershed are on private 
land, and stream channels and riparian areas continue to be impacted by overgrazing, 
roads, and logging activities. 

• Since 1976, restoration of stream channels and riparian areas was accomplished using 
different methods. Early "misguided efforts" from 1976 to 1984 in Divide, Lawson 
and Hand Creeks concentrated on removing log jams and cleaning streams of L WD. 
In the 1990s, restoration efforts (Divide, Knowles and Hadsall Creeks) changed to 
installation of instream wood structures and riparian planting and thinning to promote 
faster growth of conifers. 

• Stream shade adequacy in the riparian zone of influence was based on a model using 
channel confinement and current vegetation (Map 19; See Appendix C for 
methodology). Of the 372 miles of stream with the necessary components to 
determine the adequacy of shade (mostly federal land), 34 percent of the streams in 
the lower Siuslaw River watershed have older seral stage vegetation that provides 
near-natural shading, while the remaining streams contain either non-forest or very 
early seral stage deciduous and/or conifer mixed forest that does not provide natural 
shading conditions. 

• Non-forest habitat (Map 19) includes riparian areas that have been converted from 
forested plant communities to grass/forb plant communities, primarily by agricultural 
activities. There are a few semi-open sites (as classified by CLAMS) along first and 
second order stream reaches on private land in Hadsall, Knowles, and eastern 
subwatersheds, that show up as non-forest habitat but actually are vecy young 
plantations. Non-forest habitat also includes estuarine grass/forb plant communities 
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that are tidally influenced by salt water, or grass/forb plant communities created by 
beaver ponds. Non-forest habitat displayed on the map is considered inadequate 
shade, and is likely the most susceptible to effects due to a lack of shade. The Cox 
Island (33 percent) and Divide (26 percent) sub-watersheds (not including the 
Florence and Berkshire sub-watersheds that contain the towns of Florence and 
Mapleton) have the highest percentages of non-forest riparian areas along the 
mainstem Siuslaw River, Duncan Inlet, and South Slough. Cedar (43 percent), 
Hoffman (68 percent), and Thompson (30 percent) sub-watersheds have the highest 
percentages of streams with adequate shading, while Upper Divide (63 percent) and 
Hand (61 percent) sub-watersheds have the highest percentages of riparian zones with 
inadequate shading. 

4.5 VEGETATIONPATIERNS 

• The current vegetation in the Lower Siuslaw watershed is a heterogeneous mixture of 
patch sizes and seral stages. The lower reaches of the analysis area lie within the 
coastal fog belt, where the Sitka spruce (Picea sitchensis) plant series is prevalent 
The uplands and eastern portions of the watershed are dominated by the western 
hemlock (Tsuga heterophylla) series. Common tree species throughout the watershed 
include Sitka spruce, western hemlock, western redcedar (Thuja plicata), Douglas-fir 
(Pseudotsuga menziesiz), red alder (Alnus rubra), and bigleafmaple (Acer 
macrophyllum). 

4.5.1 Plant Associations 

• Plant associations in the watershed range from wet Sitka spruce environments to the 
drier western hemlock further inland. These associations describe the potential tree, 
shrub, and forb dominants that would be eventually expected to occupy an 
undisturbed site. 

• As shown on Table 22 and Map 20, the watershed encompasses a range of plant 
associations, reflecting the variety of ecological conditions across the area. Most of 
the forested area (82 percent) is dominated by western hemlock series, with the 
remainder (18 percent) classed in the Sitka spruce series. The two dominant plant 
associations account for 72 percent of the analysis area. The western hemlock/sword 
fem association (TSHFJPOMU) was mapped on 40 percent of the area. This plant 
association is most representative of moist sub-series environments. The western 
hemlock/salmonberry association (TSHFJR.USP}, which is found mostly in wet sub­
series environments, was found on 32 percent of the watershed. 
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Table22. Acreage and Percent of Plant Association Groups by Subwatershed 

• ~ 

TSHEIRllMA TSBFJGASH TSHFJPOMU TSHFJRUSP 
Subwatersbed 

- ' - Acres 

Barber 71 138 2).77 570 

Berksh 40 1S8 1,283 2,344 

Cedar2 370 211 2,112 1,878 

Coxisl 0 

Divide 16 8 2,162 4.)92 

Floren 1 

Hadsal 178 126 2,004 3,148 

Hand 1,635 689 3,745 1,599 

Hoffina 24 9 531 1,850 

Hood 139 56 l ,OS7 951 

Know le 64 118 1,818 1,605 

Lawson 25 2 410 2,539 

Lsweet 78 23 991 2,619 

Meadow 39 792 3,911 695 

San ant 17 1,873 1,403 189 

Siboco 42 78 

lbomps 132 407 4,549 2,455 

Tilden 127 1,241 3,758 1,582 

Turner 115 103 2,182 1,472 

Updiv 1 13 2,159 442 

Upknow 688 288 3,399 2,245 

Waite 6 1 496 2,080 1,056 

Walker 37 313 2,878 1,557 

Grand '}.'otal 3,857 7,063 44,755 35,266 

~o~byPAG ' 3~. 6% 40% 32°/o 

% by Series' 82•.IO 

Scientific Name Code 
TSHEIRHMA 
rhododendron 
TSHE'JGASH 
TSHEJPOMU 
swordfem 

Tsuga heterophylla/Rhododendron macrophyllum 

TS HEIR.USP 
PISI/GASH 
PISl/POMU 
PISI/RUSP 

Tsuga heterophy/la/Gaultheria shallon 
Tsuga heterophylla!Polystichum munitum 

Tsuga heterophy/la/Ruhus spectabilis 
Picea sitchensis/Gau/theria shallon 
Picea sitchensis/Polystichum munitum 
Picea sitchensis/Ruhus spectabi/is 
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PISVGASB ~JJ?O~ 'Pl~l/RUSP 

" 
Jl ·-

3 157 

18 816 

744 450 

145 

323 

325 1,338 . 

1,090 3,228 

1% 3% 

18% 

Common Name 
western hemlock/Pacific 

western bemlock/salal 
western hemlock/western 

1,489 

1,326 

10,245 

155 

658 

2,349 

16,223 

15% 

western hemlock/salmonberry 
Sitka spruce/salal 
Sitka spruce/western swordfem 
Sitka spruce/salmonbeny 
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Grand 
' Tobll 

3,056 

3,825 

4,571 

1,649 

8,738 

11,439 

5.451 

7,668 

2,715 

2,203 

3,605 

3,956 

3,711 

5,437 

3,483 

4,133 

7,543 

6,707 

3,873 

2,614 

6,620 

3,693 

4,785 

111,481 

100% 



4.5.2 Natural Disturbance Processes 

• Natural disturbances have affected the vegetation patterns in the watershed for 
thousands of years. Fire, wind, insects, and diseases have influenced the structure, 
composition, pattern, size, and distn'bution of forest stands and habitats across the 
landscape. Fire and wind are the dominant natural disturbance processes. 
Historically, they affected the large scale vegetation pattern, and influenced the 
composition and structure of stands and landscapes. 

Fire 

• Historic records show that wildfire was the most prevalent disiW'bance factor in the 
watershed. Characteristically, fires in the Oregon Coast Range occurred infrequently, 
with more than two hundred years between major bums. These fires were 
c~cterized by high severity regimes (Agee, 1991 ). 

• Reconstructive studies of past fire occurrence in the Oregon Coast Range showed that 
extremely large-scale fires burned across entire watersheds (Teensma et. al, 1991). 
Historically, many of these fires were human caused, both by Ameriean Indian and 
Euro-American settlers. This area has a very low incidence of lightning, and 
consequently, very few lightning-caused fires. 

• The maps developed from Teensma et al. analysis show a huge burn area that extends 
far outside the analysis area (Maps 4 to 7). This fire or series of fires apparently 
originated around 1850. The progression of vegetative development is shown for 
1850, 1890, 1920, and 1940. 

• The apparent size of these wildfires can be misleading. The effects of topography 
and weather, as well as fuel condition and arrangement, affected fire behavior. For 
example, it has been observed that fires tended to have been more severe outside the 
coastal fog belt in the Sitka spruce zone (Franklin and Dymess, 1973). Because of 
the many factors affecting fire behavior, the pattern of vegetation across the 
landscape after fire was complex, with numerous unburned patches forming an 
intricate and diverse mosaic. It is likely that draws, north and east aspects, and stream 
bottoms often escaped the conflagrations or burned lightly. 

• Different burn intensities probably resulted in selective restocking of different tree 
species and affected the composition and structure of other vegetation. Remnant 
trees, patches, and stands that survived the bum would have characterized the forests 
that developed after these large and variable fires. Residual vegetation after major 
natural disturbance has added important complexity to forest habitats. 
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Wind 

• Wmd has been a dominant process affecting the development of vegetation patterns 
in the Oregon Coast Range, especially within the fog zone near the coast (USDA, 
1997). This area is well defined by the Sitka spruce vegetation zone. 

• Disturbance from wind has operated at two scales. Winter storm winds occur every 
year, and blowdown at the patch or stand level (small to medium scale) is not 
uncommon. Less :frequent storms of extreme intensity, such as the 1962 Columbus 
Day storm, operate at the landscape level. Storms of this force occur perhaps only 
once or twice in a century, but when they do, they can alter and shape entire 
landscapes. 

• The effects of wind on vegetation are a result of several factors, including storm 
intensity and direction, topography, and vegetative characteristics. The structure and 
composition of the forest has direct bearing on susceptibility to windthrow. For 
example, if the landscape is predominantly forested with young trees, it may be 
relatively resistant to windthrow. Conversely, exposed edges of mature forests are 
highly vulnerable. A study of the effects of hurricane-force winds on forested 
landscapes in central New England showed that the major factors influencing wind 
damage were stand height and forest type. Additional factors included physiographic 
(topographic) position and soil type (Fetherston, 1987). 

• Specific locations of windthrow events and analysis of their effects were not 
identified for this report. 

Insects 

• Insect outbreaks can alter the landscape in significant ways. The historic role of 
insects in the Lower Siuslaw watershed. is unknown, but epidemic populations could 
have affected stand structure and composition in the past. Most of the potential for 
insect damage is in mature or late seral stands, where outbreaks of the Douglas-fir 
beetle (Dendroctonus pseudotsugae) can develop after extensive windthrow or large 
fires. This bark beetle has the potential to kill trees over broad areas if broods are 
allowed to develop in dead or weakened trees (Furniss and Carolin, 1977). 

• Past outbreaks of the western hemlock looper (Lambdina fiscellaria lugubrosa) in 
stands of western hemlock have been documented in the general area (Furniss and 
Carolin, 1977). Current insect disturbances in the watershed are minima]. 

Diseases 

• Native tree diseases are natural parts of the vegetative environment. Compared with 
other disturbances, they usually operate at a background level, often not apparent to 
easual observation. Yet the cumulative impact of tree diseases in shaping and forming 
stands and landscapes can be greater than other natural factors. 
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• Laminated root rot, caused by the fungus Phellinus weirii, has been noted as the· most 
commonly encountered and damaging forest disease disturbance agent in the analysis 
area. Douglas-fir is highly susceptible to the disease. It is suspected that suppression 
of natural fire and the broad-scale planting of stands dominated by Douglas-fir may 
have contributed to spread and intensification of the disease, compared with historic 
levels. 

• Swiss needle cast, a native foliage disease caused by the fungus Phaeocryptopus 
gaeumannii, has been a source of increasing concern in the management of young 
stands of Douglas-fir in the Oregon Coast Range. Several factors are suspected as 
causes of increased leve~s of the disease (Oregon Department of Forestry, 1996): 

Stand location. Southerly aspects appear to be more vulnerable. Locations near or 
within the coastal fog belt are highly susceptible. 

Stand age. The disease is more ap~nt in young plantations, although it occurs in 
mature stands as well. 

Genetics. It is thought that some of the Douglas-fir seed sources are not well­
adapted to the coastal environment Very local seed sources appear to have fewer 
problems'from the disease. 

Climate and Weather. There may have been recent changes in climate and weather, 
with increases in humidity favoring the disease. 

Increase in Douglas-fir. A dramatic increase in the amount of Douglas-fir in young 
plantations has increased the amount of susceptible host as well as the amount of 
disease innoculum. 

• Currently, Douglas-fir in this part of the Oregon Coast Range is not as heavily 
affected as areas :further north. Ongoing detection surveys by the Oregon Department 
of Forestry and the USFSare monitoring the progress of the disease. 

4.5.3 Stand Structure and Seral Stages 

• Douglas-fir plantations typify the current vegetation (Map 21) in much of the 
watershed on both public and private lands. Over 40 percent of these forested areas is 
beginning to mature, with stand diameters approaching 20 inches (Table 23). 
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Table23. Seral Stages (in acres) of Forest Types by Subwatershed Showing Areas in Stem Exclusion Phase 

· •Sub­
watershed 

1cr 
Berkshrre 
Ce ar 
Coxlsland 

'Divide 
Flg_rcnce 
Ha al 

. Han 
Ho an 
Hood 
Knowles 

'Lawson 
Lower Sweet 
Mea ow 
San Antone 
Stboco 
Thom son 
Ti den 
Turner 
U · rD1vide 
Upper 
Knowles 
Waite 
Walker 
Total 

%or 
Watershed 

Total 

MATURE 'I MATCONF 
CONIFER MIX 

550 839 75 
541 405 lS3 
B38 609 200 
17 231 0 

U11 1190 486 
5 1133 JO 

513 916 328 
2151 724 1091 
760 S68 .13 
33 552 I 
798 1162 68 
716 1/08 381 
868 474 .174 
973 790 
228 2S2 
802 807 210 
2119 1067 443 
1293 1132 148 
246 474 8 
1269 113 2 
19.16 405 339 

712 690 54 
1828 503 108 
20948 16rss 4732 

23 18 s 

DECIDUOUS 
MIX 

880 
832 
JOO 
320 
1189 
441 
1889 
391 
409 
80~ 
397 
648 
518 
1137 
533 
536 
793 
1554 
1714 
134 
1573 

589 
367 

1800 
20 

[W£~r~i~u~!p~l~J~~W:~-:~Y-"fl~f,~~1r/?;;1 
~~,~~~~ !.!:'.~.~~_;;~:-~ ~.f~:~ :~~ ~:fl~~ *tl:!<~i~>.L~l·.J.:-..".\i...__:;,i ,,_, !':.;....~ .. •.!i~!~~~ 7 ,.~1:',:f1·'.\\;1'1 !:~~' ~·:·- ·.J~/,. ,. '"'t, ...... ' ,.. ,. ... ~.4~ ...... ,. ,. 
. _ ,_., ;.>T~.~~~ n.:~\:f::~~ r~~~1~~W?:"r.-.:..T ,.~.·.:·ii 
~'£_"': __ , -:. . ;;..:.· ,~~-~ >~::.\..J .... ::~·-:.,t . ·:.:; •~\1: ! L ,~J:.;. 

':;;._"':. : ...... z.,.:·· ~]r.'1:1 ~ ~"':!;: ·~ ... · '~;:?";\.(). ii ~-. 

,...,, .. lllU.@_l~~Jl(l.c\1111 

1 • I I~ ~-1·~ -~::•:Li' - -" :~ :\:i'_·.:·.:.J t ~ - - - .. -
~ -. ;-, Ir- - ~~· • ,(} - -·i ... -...- jf:°'1- :~ w; r~,~;-·~1 

•.. ~1 _.,l .. .,, -· - ·'-'- - ". ;'.£!, -_.~ .. 
· -;:·.~ ~:". ~-~ f :·r: ,:"r}J.1-~.~ :.· ,. ·-:-r·7,- • ~· _....,,, - -'t:' .... -

I ,,·1 . , I . 1< , 

: .~. :tf:! -- . . '. ,_] ._.;_ 1J~ ·- ~"- , __ ... ~~-~: __ _ ~ _: l , • !.:. 
' -;-- -,- . _? ... "'i.'r; -· -:-:-:-:-j;. ;- _..,. ·:: ··;-;-~c, r •• 

ltlmm"J!BlmnlDml~Jllml 

VERY 
EARLY 

112 
u 

102 

62 
307 
34 

68 
JO 

57 

2'6 

TOTAL 
STEM 

EXCLUSION 
·acres) 
318 
856 

1543 
274 
1178 
859 
766 
2747 
891 
323 
492 
615 
899 
2205 
2243 
1379 
2200 
2268 
877 
569 
1290 

1140 
U86 
29419 

Key: Shaded cells represerifStem exclusion stage, italicized print is predominantly Federal ownership. 

Mature Conifer 
Mat50-80 
Deciduous Mix 
Young Conf Mix 
Early Pole 

=Greater than 18" DBH conifer (conifer >70% cover) 
• Conifer 50 to 80 years old 
= Any sized mixed hardwood, composition >70% cover 
• 10-18" DBH conifer/hardwood {conifer >70% cover) 
= 5-IO" DBH conifer, ll-24 yr old 
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MatconfMix 
Pure Hardwood 
Young Conifer 
Conf Mix Pole 
Very Early 

"" Greater than 18" DBH conifer/hardwood 
=Any sized dominantly hardwood composition >70% cover 
= 10-18" DBH conifer dominant (>70% cover) 
.. S-10" DBH 
.. natural 0-5" DBH or <10 yr old plantation 
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PERCENT OF 
SUBWATERSHED 

IN STEM 
EXCLUSION 

12 
30 
56 
33 
31 
3S 
17 
37 
33 
19 
17 
17 
27 
43 
68 
37 
31 
35 
26 
12 
21 

36 
34 
32 
33 



• CLAMS data derived from satellite imagery were used to develop seral stage and 
structural information on state and private lands. Many of the young plantations in 
these areas were classed as hardwoods ("Deciduous Mix" and "Pure Hardwood") 
because of the large amount of young bigleafmaples present at the time the images 
were captured 12 years ago. Today, most of these plantations are well stocked with 
young conifers. This could mean that approximately 15,000 acres are in the early 
pole structural stage on state and private lands. The area in the stem-exlusion stage is 
likely to increase in the near term, as young plantations grow denser and the trees 
begin to compete with one another. · 

• There are virtually no stands in the watershed meeting the scientific definition of"old 
growth." However, the stands classed as "Mature Conifer" and "Mature Conifer Mix" 
were established following the wildfires in the 1800s. These stands are now 130 to 
150 years of age, and generally meet the criteria for late-successional vegetation. In 
addition, there are remnant pockets of very old trees that survived past disturbances. 
Generally, these trees are found as small groups or scattered individuals within the 
"Matme Conifer" and "Mature Conifer Mix" structural classes. 

• The vegetative pattern today is characterized by 20-80 acre harvest units that present 
a complex pattern across the landscape. Within these units, stands are relatively 
uniform, even-aged, and dominated by a single species, usually Douglas-fir. Current 
patch sizes have been reduced from the reference conditions in the mid-1900s 
(USDA, 1997). As a result of reduced patch size, the number of stands (or patches) 
has increased markedly from reference conditions. 

4.5.4 Stand Dynamics 

• As plantations grow, they tend to develop predictable structures at different points in 
time. Oliver and Larson ( 1990) described fom characteristic stand structures that are 
useful in describing vegetative characteristics of the watershed (Table 24). 

Table24. Comparison of Seral Stages with Plantation Age Classifications 

.~ral Stage:-. . 
<oliVer. !Dd .Larson 

Stand initiation stage 

Stem exclusion stage 

Understory reinitiation 
stage 

0-20years 

20-80 years 

80-200 years 

Source: Oliver and Larson, 1990. 
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After a disturbance, new individuals and species 
continue to appear for several years. 

After several years, new individuals do not ap_Pear 
and some of the existing ones die. The survivmg 
ones grow larger and express differences in height 
and diameter; first one species and then another 
may appear to dominate the stand. 

Later, forest floor herbs and shrubs and advance 
regeneration again appear and survive in the 
understory, although they grow very little. 
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• The ages at which plantations reach a structural stage will vary by site growth 
capability as well as stand stocking. The data in Table 23 assume that the plantations 
are mid-site 2 (King, 1966) and that no stocking level control was done since 
plantation establishment. In point of fact, many. of the young plantations in the 
analysis area have been pre-commercially thinned and some have been commercially 
thinned. Therefore, the data evaluated in this discussion somewhat overstates the 
present condition. Although stand records would indicate the extent to which 
thinning has taken place, this was not analyzed for this report. 

• About one-third (32 percent) of the analysis area is in vegetation classes that could 
potentially be in the stem-exclusion stage of development (Table 23). Some of the 
stands classed as stem-exlusion could be in other structural stages as a result of stand 
history and site capability. 

• For example, wet environments, such as salmonberry-dominated sites on cooler 
aspects, are more likely to establish at low densities, and could grow for extended 
periods before overstocking would occur. Likewise, stands that have been thinned 
and are growing at rapid rates, with minimal tree-to-tree competition, would not 
currently be in the stem-exlusion stage. The stem-exlusion stage appears to be fairly 
well distributed between major landowners, ranging from 26 percent on BLM lands 
to 33 percent on state and private lands (Table 25). 

Table25. Seral Stage by Ownership, Lower Siuslaw Watershed. 

• Resource scientists and land managers have recognized "the ecological crunch that 
competition among trees in closed-canopy forests exerts on an ecosystem ... " (Carey 
and Cmtis, 1996). Such stands often tend to stagnate or retard diameter growth as a 
result of competition between trees. As a result of competition, the tree crown 
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recedes, root areas are restricted, and weaker trees die out Trees that are subject to 
increased competition become vulnerable to windthrow and breakage if they are 
thinned or if the stand is exposed to stonns. There is often a "window of opportunity" 
in stand development, where inteIDlediate treatments are feasible. If treatments are 
done later, the stand can incur excessive damage or mortality. Stands in the stem 
exclusion stage also shade out other vegetation, including shrubs and forbs. The 
result is often a condition that provides quality habitats for few organisms. 

• Some subwatersheds have much larger proportions of their area in the stem exclusion 
stage of stand development than others (Table 23). For example, in the Florence, 
Cedar-2, Hoffman, Knowles, Sanant, Siboco, Waite, and Walker subwatersheds, 
more than 80 percent of the forest area is now in the stem exclusion stage. Three of 
these subwatersheds (Hoffman, Cedar-2, and Walker) are predominantly in federal 
ownership, as shown in Map 2. Because of this consolidated land ownership, these 
areas have the greatest capability for restoration activities that could accelerate 
development of desired structural characteristics. 

4.6 TERRESTRIAL WILDLIFE SPECIES AND HABITATS 

• Prior to European settlement, the watershed was dominated by large interconnected 
blocks of mature and older conifer trees. Frequent small scale disturbance combined 
with infrequent larger scaie disturbance created forest habitats within the watershed 
that were probably very complex with gradual gradation from one habitat type to the 
next (USDA and BLM, 1997). The complex landscape provided habitat for a wide 
diversity of wildlife. 

• Following European settlement, land management practices and land ownership 
patterns created sharp habitat boundaries·with conspicuous contrast between adjacent 
habitats. These forest management practices resulted in fragmentation and changes in 
the dominance and distribution of habitat type and are believed to have altered 
species composition within the watershed, favoring edge species, early to mid­
successional species, and habitat generalists while reducing the number of late­
successional dependent species. 

• The Lower Siuslaw watershed supports a diversity of wildlife habitat and species. 
lbis analysis does not attempt to cover all species known or expected to occur in the 
watershed. It focuses on threatened and endangered, survey and manage, and 
selected Forest Service sensitive species associated with conifer forest 
Recreationally-important species such as Roosevelt elk, cougar, and black bear also 
are addressed. 
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4.6.1 Mature Forest Habitat and Associated Species 

Mature/Late Successional Habitat 

• Late successional forest is described as forest seral stages that contain the mature and 
·old growth age classes (USDA and USDI, 1994). Mature age class for conifer stands 
in western Oregon is generally defined as 80-200 years of age (FEMAT 1993; 
USDA/ and USDI, 1994). The term old-growth as used here indicates stands that are 
greaterthan 200 years old with large conifer trees (Franklin and Spies, 1991). Old­
growth forests generally exhibit high structural heterogeneity, including a multi­
storied canopy comprised of a wide range of tree diameters and height, the presence 
of tall, large diameter trees, and abundant snags and down logs (Franklin and Spies, 
1991). 

• ~the preparation of this watershed analysis GIS limitations prevent discrimination 
between mature and old-growth forest stands. As a result, mature (mature and old­
growth stand types) is used here to represent conifer and mixed conifer stands 80-200 
years old and/or with an average stand greater than 8 inches diameter at breast height 
(dbh). 

• Reference Conditions: Historically late successional forests were distributed in 
large patches across the watershed on a mosaic of small to large sized openings 
created by wind, disease, and/or fire. Large size openings were primarily due to stand 
replacement fire, and occurred on a frequency of approximately 200 years or more 
(USDA and BLM, 1997). Historic vegetation maps (Maps 4 to 7) show examples of 
typical distribution of late successional forests following large scale stand 
replacement fires. Fires burned large portions of the watershed, but the unaffected 
areas remained as interconnected late-successional forest The coarse scale of these 
maps does not show the small patches of forest that remained relatively unaffected 
within the fire boundaries. In addition, biological legacy material (large green trees, 
snags, and coarse woody debris) was most likely common within disturbance areas 
and aided in restoration oflate successional characteristics. 

• Current Conditions: Disturbance regimes over the last 200 years have resulted in 
older forest conditions (where present) that are primarily in the mature seral class 
with vegetation age ranging from 75-150 years of age (USDA and BLM, 1997). 
Timber harvest and land clearing for agriculture have been the dominant and 
persistent form of disturbance, although fire heavily influenced the amount of old­
growth. Currently there are approximately 25,338 acres of mature forest habitat 
under federal jurisdiction within the watershed and 21,031 of these acres are in the 
LSR1s (Map 22). Based on historic harvest practices it is expected that biological 
legacy material is rare in all but the oldest stands. Table 26 shows current seral 
conditions by ownership. Table 27 shows seral conditions by subwatershed. 
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Table 26. Current Seral Conditions by Ownership 

Mature Conifer 
M.atconf Mix 
Deciduous Mix 
Pure Hardwood 
Mat~80 

Young Confinix 
Young Conifer 
Early Pole 
ConDnix Pole 
Very Early 
Grasslforb 
Semi-Open 
Water 
Open 
Shadow 
aoud 
UntvDcd 
(blank) 

Grand Total 

Lower Siuslaw 
Watershed Analysis 

Acres 

2,723 
213 

15 
322 
208 

54 
607 
m 

3 
77 
34 

3 

0 

2 
4 

4,563 

BLM ,.. 

% of()wnenbip Acn:s 

6()0/0 15,959 
So/c 6,443 
00/c 2,872 
7% 1,814 
5% 1,460 
1% 1,836 

13% 4,259 
7% 5,263 
Oo/c 949 
2% 1,543 
1% 281 
00/0 95 
00/0 10 
0% lTI 
00/ci 
00/ci 
00/ci 1 
0% 26 

IOO% 42,989 

Page-64-

OWNERSHIP 
SNF State and PrMde 

% of Ownership Acres % of Ownership 

37%1 2,266 4o/c 
15% 9,499 l~ 

7°/o 15,160 24o/c 
4% 2,596 4o/c 
3% 1,889 3% 
4% 5,301 8% 

10% 2,912 5% 
12% 1,415 2% 
2% 2,965 5% 
4% SOI 1% 
1% 3,077 5% 
00/o 12,072 19%1 
00/o .1,443 2% 

0% 2,1(]2 4o/c 
0% 98 0% . 00/o 0 00/o 
00/o 17 0% 
00/o 15 0% 

100% 63,930 IOQD/c 
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Grand Total -

. Acres % of Total Acres 

20,948 190/c 
16,155 14% 
18,047 16% 
4,732 4% 
3,556 3o/c 
7,192 6% 
7,778 7% 
6,975 6'1 
3,917 4o/c 
2,122 ~ 

3,392 3o/c 
12,170 llo/c 
1,453 lo/c 
2,880 3o/c 

99 Oo/c 
0 00/c 

20 00/c 
45 00/c 

111,481 1000/c 
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Snags 

• Reference Conditions: Snags are an integral component oflate successional/old 
growth systems and provide important structure in developing stands. Based on 
historic vegetation maps and disturbance regimes, fire, disease, wind damage and 
natural mortality, most likely provided snags in multiple age and size cl~ across 
the watershed. 

• Current Conditions: There is no information on the current density of snags within 
the watershed. However, much of the forested lands within the watershed have been 
harvested and are in the second or third rotation. Most of the managed stands were 
subject to regeneration cuts and few have retained snags or green trees to provide 
future snag recruitment. Recent (past two decades) harvest on federal lands has 
retained some snags or recruitment material, while private land management has left 
almost none. Generally, it may be assumed that large diameter snags are scarce 
throughout the watershed. Most existing snags may be expected to occur in 
unmanaged mature stands and in riparian areas. 

Coarse Woody Debris 

• Reference Conditions: Coarse woody debris (CWD), like snags, is an important 
component of forested systems. CWD provides habitat for a wide variety of wildlife 
and provides important physical structure to streams as well as a growth medium for 
many species of vegetation (Bartels et al., 1985). No information is available on 
current or historic CWD amount, size, or decay class distribution. Like snags, CWD 
is created through disturbance or natural mortality. Historically CWD was probably 
scattered across the watershed, but concentrated in areas susceptible to wind, 
landslide or disease. Large-scale stand replacement fires provided inputs of CWD 
across larger portions of the watershed. 

• Current Conditions: CWD in large size classes is probably lacking from the 
majority of stands within the watershed. Past harvest practices called for yarding all 
cull logs above a certain diameter and length to a deck to open the harvest unit for 
replanting. The decks were sold as firewood or burned. Broadcast burning of harvest 
units further reduced CWD. Most CWD available today is probably created by wind 
and landslide and is in early decay classes. Large diameter CWD in the later decay 
classes are most likely lacking in most areas and limited to unmanaged mature stands. 

Fragmentation 

• Reference Conditions: Historically mature forests were distributed in large patches 
across the watershed with small to large sized openings in the canopy created by 
wind, landslide, disease, and/or fire. Large sized openings occurred infrequently and 
were predominantly the result of stand replacement fires. It is expected that small to 
medium sized opening created by disease, landslide or wind occurred more 
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frequently. Seasonal flooding of the Siuslaw River created fluctuating water table 
levels that affected plant communities resulting in open meadows/wetlands, 
scrub/shrub and deciduous areas along both banks. 

• Current Conditions: Mature habitat in the watershed is dominated by small patches 
distributed throughout a matrix of recent harvest units and early to mid seral stage 
regeneration (average patch size =102 acres; median= 3; range less than 1to5,196 
acres). Mature habitat on federal land occurs in larger patches with average patch 
size ofl35 acres (median= 15; range less than l - 2,240 acres). The SiuslawRiver, 
Highway 36, and private land bisect the watershed in a variable-width band from east 
to west. The "band" is wider in the eastern portion of the watershed south of the 
Siuslaw, and at the extreme western edge of the watershed where the City of Florence 
and Highway 101 cross the watershed from north to south. The Sweet Creek valley 
bottom is primarily privately owned from its mouth to the headwaters. This relatively 
thin band divides the southern LSR on a north south axis. The majority of the private 
lands within the watershed, outside the City of Florence, are managed for timber 
production on short rotations or have been cleared for agriculture. This east-west 
·division increases the distance between late successional patches on a north-south 
axis. 

4.6.2 Interior Mature Forest Habitat 

• An increase in the amount of mature forest habitat influenced by edge is one of the 
major effects of fragmentation. Microclimate change along patch edges alters the 
conditions of interior plant and animal species (Lehmkuhl and Ruggiero, 1991), and 
reduce the amount of interior old-growth habitat. Along these edges, the habitat 
usually becomes drier and receives more light, increasing the abundance and vigor of 
early seral vegetation and the probability of their establishment in patch interiors 
(Lehmkuhl and Ruggiero, 1991). Experiments in Pacific Northwest forests by 
Lehmkuhl and Ruggiero ( 1991) suggest that microclimatic effects extend up to 
approximately 500 feet from the patch edge. Based on these estimates, patches of 
old-growth, 25 acres or smaller, effectively are all edge and have lost the essential 
attributes of the old-growth condition (Lehmkuhl and Ruggiero, 1991). 

• Reference Conditions: The large patch size that historically occurred within the 
watershed typically resulted in large amounts of contiguous mature interior habitat 
and a low edge to interior habitat ratio. The amount and distribution of the interior 
habitat varied tempPrally and spatially throughout the watershed. 

• Current Conditions: Interior forest habitat is limited in the Lower Siuslaw 
watershed (Map 23). There are approximately 7,733 acres of interior forest habitat 
consisting of stands greater than 80 years old within the watershed. The amount of 
interior habitat was determined using a 500-foot buffer, irregardless of the seral stage 
of the adjacent stand; therefore, this number should be considered conservative. The 
actual extent of edge effect is determined by the slope positio~ and aspect of the 
interior stand, and by height, density, and species composition of adjacent stands. 
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Interior habitat is concentrated in Thompson and Walker subwatersheds (27 percent), 
Tilden Barber, Knowles subwatersheds (21 percent) and upper Knowles 
subwatershed (10 percent). 

4.6.3 Riparian Habitat 

• Riparian Reserves were established on federal land by the Northwest Forest Plan 
(1994) to place primary emphasis on maintaining the ecological and physical process 
of the ecotonal areas between water bodies and uplands (the riparian area). The 
riparian area provides special microclimate conditions necessary for, or conducive to, 
survival of many plant, fish, and wildlife species (Brown 1985). The administrative 
boundary of Riparian Reserves may be substantially different from the indistinct 
boundary of the riparian area. Riparian Reserves were established not only to benefit 
aquatic and riparian dependent species and their habitat, but also to provide 
connections between habitat patches and across drainages, thus facilitating dispersal 
and migration of species dependent oq late-successional habitat characteristics. 
Breaks of great distance or excessive narrowing of the Riparian Reserve can reduce 
or eliminate its ability to provide these functions. 

• Reference Conditions: Historically, vegetation types and canopy closure within the 
riparian area varied according to stream size, channel form and slope, valley shape, 
and flood frequency. Typically, fire effects were greatly reduced in the riparian area, 
and the major disturbances were floods and landslides, resulting in a system 
dominated by large, old trees and large amounts of coarse woody debris. As a result 
of stream action, the faster-growing deciduous trees occurred in stringers of variable 
width immediately adjacent to the water body. The amount of area within 
approximately 200 feet of the water body dominated by deciduous species depended 
on stream gradient. Steep (source and transportation) reaches had low amounts of 
deciduous species (10 to 25 percent), 25-50 percent of the area within 200 feet of the 
flatter (depositional) reaches was deciduous dominated (USFS and BLM 1997). The 
wide flood plains, beaver ponds, and open wet meadows common in the flatter 
reaches affected ground water levels, resulting in the higher proportion of more 
tolerant deciduous species. 

• Current Conditions: Land management activity (timber harvest and agriculture) has 
altered the species and age composition of riparian areas. Because the boundaries of 
the riparian area are indistinct and depend on many features, no attempt to quantify 
the amount of vegetation by seral stage or type was made; however, seral stages 
present within Riparian Reserves provide a useful assessment of riparian vegetation 
conditions. Riparian Reserves on federal land consist of21,876 acres, of which 30 
percent are mature conifer/conifer mix. Many areas formerly dominated by conifers 
have been converted to hardwood-dominated stands, young to mid seral stage conifer 
plantations, or meadows/fields (almost exclusive to private land). Log drives, stream 
cleaning, and timber harvest have reduced the number and size of down logs within 
streams and the riparian areas. The effects of timber harvest and agriculture are 
substantially more pronounced on private land. Map 24 shows the seral stages within 
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the adminstrative Riparian Reserve boundaries on federal lands. Generally, all 
riparian areas on private lands are now dominated by deciduous stands or herbaceous 
species. Some of the conversions in vegetation, such as in Sweet Creek and portions 
of Knowles Creek, may act as a barrier to movement of terrestrial species, or subject 
them to increased predation. 

4.6.4 Centers of Biodiversity 

• Centers of biodiversity, or biodiversity hotspots, are considered to be old multi­
storied conifer stands with a wide diversity of plant species. Due to the natural 
disturbance regime of the watershed and the extensive harvest activity that has 
occUITed, stands with these characteristics are rare within the watershed and have 
small patch sizes. These stands typically have a higher number oflate seral plants 
compared to plantations or younger natural stands and have complex vertical and 
horizontal structure related to snags, CWD, and highly variable understory and 
canopy. They provide habitat for some vertebrate species that do poorly or do not 
occur in less complex habitat types. No available inventory information was 
available to locate these hotspotS. CLAMS data did not show any old-growth. 

• Current mapped mature and mature conifer mix stands were overlain on stands 
mapped as old-growth in the 1890 vegetation map. Where the two intersect are the 
most likely places to contain the features described above based on the premise "that 
they are either still old-growth stands or they would have had to been disturbed prior 
to approximately 1915 to appear as mature (greater than 80 years old) on the current 
vegetation map (Map 21 ). · Since no major disturbances ~ mapped between 1840 
and 1920 and intensive logging did not begin until 1910 or later, this should provide a 
valid approximation of the amount and location of the oldest forest stands within the 
watershed. Potential biological hotspots are shown in Map 25. 

4.6.5 Special Habitats 

• Special habitats include cliffs, rock faces, talus, lakes, ponds, marshes and meadows 
and some human structures including buildings, mines, and certain types of bridges. 
The geology of the Lower Siuslaw did not produce many exposed rock features. 
Special habitats, however, associated with water are present throughout the 
watershed. Coastal lakes, bogs, and marshes occur in the most western part of the 
watershed and wetlands and ponds are found along stream corridors in the remaining 
areas. Beaver ponds, sloughs, and side channels are probably the most frequently 
occurring special habitat within the watershed. However, these features are typically 
transitory spatially and affected by natural events such as floods and natural 
succession. An ongoing study of bat use of bridges in the watershed found five 
bridges known or believed to have high potential for bat use in the Sweet Creek and 
Hadsal Creek drainages. Map 26 shows the location of known special habitats. 
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4.6.6 Current and Proposed Land Uses 

Recreation 

• Most recreational activities in the watershed occur in the ocean beach/dwie areas or 
are related to hunting and fishing. Recreational use in the watershed is concentrated 
on the Siuslaw River and forest roads. The Siuslaw River is used by recreational 
anglers and boaters during most of the year. Roads are used to access hwiting areas 
and for recreational drives. Trail use is limited to three miles of developed trail in the 
Sweet Creek and Beaver Creek drainages accessed from four trail heads. All trails 
are located within LSR boundaries. The Acbie Knowles campgro~ the only 
developed campground within the watershed, is located within LSR boundaries, 
although there are undoubtedly numerous undeveloped, unmapped dispersed camping 
areas and regularly used hwiting camps. 

• A "Crest of the Coast Range" scenic driving route has been proposed that would 
follow existing roads on a north-south route through the watershed. Implementation 
of this driving route would result in increased vehicle traffic through the watershed. 

Land Allocations 

• Matrix land accounts for a small portion of the total watershed. Matrix land within 
the watershed is located in small isolated patches in the Tilden, Divide, Upper Divide 
and Siboco subwatersheds (Map 27; Table 23). Slightly larger patches of Matrix land 
is located in the Berkshire, Walker, and Thompson subwatersheds. Riparian reserves 
dissect most of the matrix lands. The number of acres of Riparian Reserve outside 
LSR boundaries is summarized in Table 2. The Matrix land in the Berkshire, Upper 
Divide and Walker subwatersheds bisects the LSR from north to south. 

Special Use Grazing Permit 

• Approximately 45 acres of federal land (designated as LSR) in the Karnowsky Creek 
drainage is grazed under a special use permit. Grazing is seasonal, and animals are 
moved off during the winter and retmn in the spring with timing determined by 
weather and vegetative condition. Karnowsky Creek is primarily vegetated with a 
deciduous mix. Whether this is a result of grazing, natural disturbance or previous 
land management activity is unknown. 

4.6.7 Roads 

• Current mapped road density within the watershed is 3.2 miles per square mile. Table 
11 contains a complete breakdown of road miles and road density by subwatershed. 
Roads within LSR areas are primarily roads built to facilitate land management 
activities. These roads most likely receive relatively low use except those used as haul 
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routes for transporting forest products. The Northwest Forest Plan (1994) and the 
Siuslaw National Forest Plan (1990) contain no guidance regarding road density in 
LSR's or regarding to big-game management. 

4.6.8 Late Successional Dependent Species 

Northern spotted owl (Strix occidentalis caurina) 

• Reference Conditions: Spotted owls probably were fairly abundant and well 
distributed throughout the watershed based on the amount and distribution of mature 
forests (Figures 1 to 4). Disturbance undoubtedly altered population numbers and 
distribution temporally and spatially, but natural successional development and 
colonization bydispersing birds generally provided replacement habitat and animals. 

• Current Conditions: The amount of spotted owl habitat (mature conifer, mature 
conifer/mix) currently available on federal lands within the watershed is shown by 
subwatershed in Table 28. Approximately 57 percent (21,031 acres) of the suitable 
habitat is within LSR. A 1.5-mile-radius circle is used to determine the amount of 
suitable habitat around an owl site center. The amount of mature habitat required 
within the circle is 40 percent or 1,906 acres. 

• There are 20 spotted owl activity centers including three known nest sites, and one 
territorial single (18 of the owl activity centers and all of the nest sites are on federal 
land). Thirteen of the 16 activity centers for which habitat data was available are 
currently below the suitable habitat threshold. The amount of mature habitat within 
the median home range of each owl activity center is shown in Appendix D. 

Marbled Murrelet (Brachyramphus marnwratus) 

• Reference Conditions: The watershed's close proximity to the ocean and historic 
vegetation conditions indicate that murrelets, like spotted owls, were probably 
abundant historically. Murrelets may nest in younger stands with structural defects 
such as mistletoe or stands that maintained some legacy trees following disturbance 
(Ralph et al., 1995) such as those that were probably present following the large fires 
that occurred in the watershed. 

• Current Conditions: All federal lands within the LSR's in the watershed (37,103 
acres) have been designated as Critical Habitat for the murrelet (USDI, 1996). 
Suitable murrelet nesting habitat has been described as old-growth or mature conifer 
dominated stands with complex structure, high densities of large trees (22.5 trees per 
acre greater than 32 ininches dbh), large nesting platforms and hiding cover (USDI, 
1991; Grenier and Nelson, 1995). 

• The resolution available through GIS for determination of suitable habitat is not 
sufficient to define stands with these characteristics. Therefore, suitable habitat is 
defined as mature conifer/mature conifer mix for the purpose of this assessment. This 
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may lead to an over-estimation of actual suitable habitat. However, the majority of 
mature stands present in the watershed survived or were created by fire, indicating 
that they may contain older forest structures, and potentially making them suitable for 
nesting (Grenier and Nelson, 1995). Approximately 25,338 acres of federal land 
within the watershed provide potential suitable habitat. The amount of potentially 
suitable mwrelet habitat on federal, state, and private land is shown in Table 28. 

• There are all or portions of 36 known murrelet activity areas (areas of contiguous 
suitable habitat within 0.5 miles of an occupied site) within the watershed. Most 
activity centers are located in the central portion of the watershed, with slightly more 
(63 percent) centered on federal land. Table 28 shows the amount of suitable habitat 
within a 0.5-mile radius of each occupied site (Appendix D). 

Table28. Potentially Suitable Marbled Murrelet and Northern Spotted Owl 
Habitat by Subwatershed 

SUBWATERSHED 

Barber 
Berkshire 
Cedar2 

Cox Island 
Divide 

Florence 
Hadsal 
Hand 
Hoff 
Hood 

Knowles 
Lawson 
Meadow 

San Antone 
Sibco 

Lower Sweet Creek 
Thompson 

Tilden 
Turner 

Upper Divide 
Upper Knowles 

Waite 
Walker 
Total 
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Watershed Analysis 

SUITABJ;E 
PERCENT OF 

I 

aABITAT ·-· . , ~ 

SUBWATERSEHD 
(Acres) ' 
1,389 45 
946 25 

1,447 32 
248 15 

2,661 30 
1,138 10 
1,429 26 
2,975 39 
1,328 49 
585 27 

1,960 54 
1,884 48 
1,763 32 
480 14 

1,609 39 
1,342 36 
3,286 44 
2,425 36 
720 19 

1,392 53 
2,36 1 36 
1,402 38 
2,331 49 

39,434 35 
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Bald Eagle (Haliaeetus leucocephalus) 

• Reference Conditions: There is no historic information regarding bald eagles within 
the watershed. However, based on the historic vegetation pattern map (Figures 4 to 
7), potential nesting and roosting habitat was abundant in the watershed. Disturbance 
affects varied the amount and distribution of suitable habitat both spatially and 
temporally. The number of anadromous salmonids present in the watershed 
combined with available waterfowl and shore birds in the lower reaches of the 
Siuslaw River provided a diversity of high-quality potential food resources. 

• Current Conditions: There are two bald eagle management areas established 
around known nests on national forest lands along the Siuslaw River in the western 
portion of the watershed, and one on BLM land in the eastern portion of the 
watershed. No nest or regular use is known to occur within the BLM bald eagle 
management area Approximately 1,815 acres (23 percent of the total management 
area) within the westernmost national forest management area is mature forest, and 
172 acres (65 percent of the total management area) within the eastern national forest 
management area are mature forest. The westernmost management area is primarily 
private land. The eastern management area is entirely on federal land. Both known 
nests were active last year. The westernmost nest was first observed and determined 
to be active in 1973, and has produced 4 chicks in the 8 years it has been monitored. 
The easternmost nest was first observed in 1994, and has produced 4 chicks in the 
past 4 years. · 

• Potential suitable bald eagle habitat is generally fragmented and scattered throughout 
the watershed. The best habitat would be mature stands within 0.5 mile of the 
Siuslaw River. The best nesting habitat may be in the larger contiguous mature 
stands in the Walker, Tilden, and Waite subwatersheds on the south side of the 
Siuslaw River. All of these stands are located within 0.5 miles of the Siuslaw River. 
Foraging occurs on the Siuslaw River and major creeks within the watershed. Eagles 
may also forage in the lower estuary for fish, waterfowl, and shorebirds. The best 
foraging areas are probably in the lower watershed where all these forage sources are 
readily available. Declines in salmonid populations may be adversely affecting 
eagles using the watershed. 

4.6.9 Threatened or Endangered Species, Candidate Species, and Species of 
Concern 

• A list of federally endangered, threatened, and proposed species; candidate species; 
species of concern (SOC); survey and manage species; and game species known to 
occur or potentially occur in the watershed is shown in Table 29. 
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Table29 Terrestrial Wildlife Species Addressed in the Lower Siuslaw 
Watenhed J\Dalysis 

' 
: ? ' Species 

Scientific Name . Status !t Presence Inventory 
(Common Name) -

Northern spotted owl Strix occidentali.s caurina Federal Threatened 

Marbled mwrelet 
Brachyramphus 

Federal Threatened 
marmoratus 

Bald eagle Haliaeetus leucocephalus Federal Threatened 

Pacific fisher Martes pennanti 
Federal Species of 

Concern 

Red tree vole Phenacomys longicaudus Survey and Manage 

Northwestern pond turtle 
C/emmys marmorata Federal Species of 
marmorata Concern 

Southern torrent 
Rhyacotriton variegatus No Status 

salamander 

White-footed vole 
Phenacomys (Arborimus) Federal Species of 
albipes Concern 

Red-legged frog Rana aurora 
Federal Species of 

Concern 

Tailed frog Ascaphus truei 
Federal Species of 

Concern 

Bats (miscellaneous Federal Species of 
species) Concern 

Roosevelt elk Cervus elaphus Roosevelt Game 

Black bear 
Ursus americanus 

Game 
alti.frontalis 

Mountain lion Fe/is concolor Game 

Inventory: 
N=No surveys done 
I =Casual, unstructured surveys 
2=Structured spot surveys 

J=Structured surveys not to protocol 
4=Surveys to protocol 

Threatened or-Endangered Species 

Known to occur 

Known to occur 

Known to occur 

Unknown 

Suspected 

Unknown 

Suspected 

Known to occur 

Known to occur 

Known to occur 

Known to occur 

Known to occur 

Known to occur 

• The northern spotted owl, marbled mWTelet, and northern bald eagle were previously 
discussed. The other threatened or endangered species on the list are associated with 
habitats that are not found within the analysis area. Aleutian Canada geese (Branta 
canadensis leucopareia) typically are found on offshore islands or foraging in 
esturine grasslands. Brown pelican (Pelecanus occidentalis) occur at the mouth of 
the Siuslaw in the estuary. Peregrine falcons (Falco peregrinus) may occur in the 
lower estuary and forage on waterfowl and shore birds. There· are no known suitable 
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nest sites for peregrines within the analysis area. However, they may occur on 
foraging flights or during migration. Snowy plover (Charadrius alexandrinus 
nivosus) are limited to the open dunes adjacent to the ocean. 

Species of Concern 

Pacific fisher (Martes pennantz) 

• Reference Conditions: Pacific fisher historically occurred throughout the Coast 
Range although were never abundant (Marshall et. al., 1996). Trapping, predator 
control and harvest activity are believed to have resulted in substantial decline in 
nwnbers (Powell and Zielinski, 1994; Marshall et. al., 1996). Trapping for fisher was 
closed in 1937, but additional mortality from incidental trapping and baiting for 
predator control undoubtedly occurred following the closure (Marshall, et. al., 1996). 
The reduction of late-su.ccessional conifer forest and extensive fragmentation are 
believed to be the major impairment to recovery of fisher populations (Powell and 
Zielinski, 1994). No information on fisher use specific to the watershed was found. 

• Current Conditions: No surveys for fisher are known to have been conducted in the 
watershed. Fisher do occur in the Siuslaw National Forest with a sighting reported in 
1991 (USDA and BLM, 1996). However, no observations of fishers in the watershed 
have been reported. Pacific fisher are closely associated with mature and old-growth 
conifer (Douglas-fir) forests with high canopy closure, and are believed to actively 
avoid openings and open deciduous forests (Powell and Zielinski, 1994). The level of 
fragmentation and lack of late-successional conifer habitat limits the likelihood that 
fisher occur or would disperse into the watershed. The best potential habitat in the 
watershed is the large block of mature conifer in the Upknow subwatershed, and in 
the Tilden, Knowles and Barber subwatersheds. 

White-footed vole (Arborimus albipes) 

• Reference Conditions: The white-footed vole, a member of the Arvicolidae family, 
is considered the rarest microtine rodent in North America and as such, very little is 
known about its life history (Maser and Johnson, 1967). Maser and Johnson (1967) 
found that on the Oregon coast, white-footed voles were found exclusively in riparian 
alder/small stream habitat (Maser and Franklin, 1974). Old growth or mature forest 
also appear to be a requirement for the vole. Anthony et al., (1987) only captured 
white-footed voles in areas where old growth conifers were present along the stream 
sides. Several authors also report finding them in thickets of salmonberry (Rubus 
spectabilis), under stream banks, or in debris piles immediately adjacent to streams. 
They are almost always found in very close proximity to streams, usually within 35 
meters (115 feet) of the stream. (Maser and Hooven, 1969). 

• Curr~nt Conditions: Riparian habitat dominated by hardwoods is common 
throughout the watershed, potentially providing extensive habitat for white-footed 
vole. However, the fragmented nature and general lack of late-successional conifer in 
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the riparian area may limit habitat suitability. No surveys for white-footed voles are 
known to have occUJTed in the watershed. The best potential habitat appears to be in 
federal lands in the center of the watershed (Map 24 ). 

• Long-eared myotis (Myotis evotis), long-legged myotis (Myotis volans), Yuma myotis 
(Myotis yumanensis), and the Western Pacific big-eared bat (Plecotus townsendii 
townsendii) 

• Bats are recognized as an important component of forest ecosystems. They are a 
main predator of nocturnally-active adult forms of many forest insect pests. No 
information was available on historic distribution and abundance of the above 
species. However, based on habitat requirements, these species were most likely 
relatively common. Generally, these species are all associated with late-successional 
forest (particularly the long-eared myotis which is known to roost almost exclusively 
in late successional stands), but may roost in several habitat types (caves, rock fields, 
large live and dead trees, and downed logs) with most foraging occurring over water 
(Maser, et al., 1981; FEMAT, 1993; Christy and West, 1993). 

• Distribution of individual bats and bat species in forests is non-random and the 
primary factor appears to be roost limitation (Perkins and Cross, 1988). Loss of 
larger diameter live and dead trees has resulted in a reduction of natural roosting sites 
for bats. However, certain bridge types (Perlemeter, pers. comm., 1997; Adams, pers. 
comm., 1997) and various buildings throughout the watershed may provide additional 
roost sites. Whether these created roosts provide replacement habitat of similar 
quality and quantity is unknown. A survey to detennine bat use of bridges found that 
four bridges within the watershed are known to be used by bats and a fifth has high 
potential (Adams, pers. comm., 1997). Little is known of the distribution and 
diversity of bat species in forests primarily managed for timber fiber such as are 
present on private forest land within the watershed. 

Amphibians and Reptiles 

• Two amphibian (northern red-legged frog [Rana aurora aurora] and southern torrent 
salamander [Rhyacotriton variegatus]) and one reptile (western pond turtle [Clemmys 
marmorata marmorata ]) Species of Concern are known to occur in the watershed (J. 
Applegarth, pers. comm., 1997), and the tailed frog (Ascaphus truei) is suspected to 
occur. No infonnation was available regrading historic distribution and abundance. 
At least one survey for amphibians and reptiles has been conducted on BLM lands in 
the central portion of the watershed. Data forms and field notes are in Appendix E 
(John Applegarth's data). 

• Tailed frogs are generally associated with permanent, cold, fast-flowing streams in 
forested environments, particularly near headwaters with rocky substrate (Blaustein 
et. al., 1995; Leonard et. al., 1993), although stream siz.e does not appear to be a 
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limiting factor, and they may be found in all sized streams. Adult tailed frogs may be 
found in uplands several hundred feet from streams (J. Applegarth, pers. comm., 
1997). Juveniles may move from riftle-habitats to pools during the winter to avoid 
being displaced or injured by moving rock or debris carried by high water (J. 
Applegarth, pers. comm., 1997). Blaustein et. al. (1995) believed that of the frogs 
associated with late-successional forests, the tailed frog is most likely to be affected 
by degradation and removal of old-growth forests. Increased sedimentation and 
stream temperatures following canopy removal on streams may have affected tailed 
frog populations. Based on habitat requirements, tailed frogs were probably most 
common in the eastern and central portion of the watershed in areas where aspect and 
slope prevented substantial disturbance from fire events. 

Survey and Manage Species 

Red tree vole (Phenacomys longicaudus) 

• Reference Conditions: Historical disµibution and abundance of red tree vole in the 
watershed is unknown. However, based on known habitat requirements (conifer 
stands greater thanl 00 years old (Carey and Johnson, 1995) it may be assumed that 
suitable habitat was historically in much of the watershed. 

• Current Conditions: Past harvest activities substantially reduced the amount of red 
tree vole habitat within the watershed. Currently, there is approximately 37,103 acres 
of suitable habitat. Red tree voles are believed to have limited dispersal capabilities 
(USDA and USDI, 1994a) and recent harvest units, early seral stage forests, and 
roads may be dispersal barriers (Carey, 1989). The extensive fragmentation of 
suitable habitat may have resulted in small "islands" of habitat with isolated 
populations of voles with no opportunity of genetic exchange. Therefore, the best 
suitable habitat for voles is in the mature conifer stands in the large block of mature 
conifer in the Upknow subwatershed and in the Tilden, Knowles and Barber 
subwatersheds. 

Mollusks and Other Invertebrates 

• The NWP listed many invertebrate species as survey and manage species (USDA and 
USDI, 1994). Generally, very little is known about invertebrate species and any 
discussion of reference and current habitat conditions would be based on speculation. 
It is likely that some of the survey and manage species are present within the 
watershed. 
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4.6.10 Big-Game/Recreationally Important Species 

Roosevelt Elk (Cervus elaphus) 

• Reference Conditions: The quality of habitat for elk in the watershed was most 
likely dependent on the level and amount of natural disturbances that created forage 
openings. Therefore, elk habitat quality and elk numbers were most likely variable 
overtime. 

• Current Conditions: The mosaic of seral stages created through timber harvest and 
conversion to agriculture has created relatively good habitat for elk, providing 
thermal and hiding cover in close proximity to one another. Recent harvest units and 
agricultural fields as well as natural openings provide forage opportunity. Private 
lands managed primarily for timber harvest or agriculture production provide 
relatively more forage and hiding cover with less thermal cover than federal lands. 

• In the Lower Siuslaw watershed, there.are approximately 558 miles of road, which 
equates to a road density of approximately 3 .2 miles of road per square mile (Table 
9). By comparison, ODFW elk management target levels are 1.0 miles of road per 
square mile (ODFW, 1992). To meet the ODFW road density recommendations, 
approximately 2.2 miles of road would need to be closed across the watershed. It 
should be noted that a portion of the total road miles consist of the sections of State 
Highways 36 and 126. 

Black Bear (Ursus americanus) 

• Reference Conditions: There is no information available regarding the historic 
distribution and abundance of black bears. Black bear habitat is similar in structure 
and patch relationship to that used by deer and elk. The mosaic of vegetative types 
present historically and their distribution across the landscape likely provided good 
habitat for bears. 

• Current Conditions: No population estimates for bears in the Lower Siuslaw 
watershed are available. Black bear density for western Oregon is estimated to be 
one bear/1.1 square miles (ODFW, 1993a). Based on that estimate, the watershed 
could support a maximum of 158 bears (estimate includes developed areas). This 
estimate does not take into account the current habitat conditions present in the 
watershed. Forest management activities have reduced the amount of potential black 
bear denning habitat by removing large trees, stumps, and logs preferred as den sites 
(Noble et. al., no date). 
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Cougar (Felis concolor) 

• Reference Conditions: No historic information on distribution and abWldance of 
cougar in the watershed is available. Cougar populations are linked to prey levels and 
cougar populations most likely fluctuated with the population trends of their prey 
base. 

• Current Conditions: No census of cougars has been conducted for the watershed. 
However, cougar populations are believed to be expanding throughout Oregon. 
Average density for Oregon has been estimated at 7 .S-7 .8 cougars per 100 square 
miles (Johnson and Strickland, 1992; ODFW, 1993b). Based on that estimate, the 
Lower Siuslaw watershed could support 13 territories. This population estimate does 
not consider the quantity of habitat or prey density and availability. Actual 
populations may vary substantially from this estimate. 

4.6.11 Botanical Resources 

• Several threatened, endangered, and sensitive (fES) plant species are known to occur 
in the watershed. All TES plant species except loose-flowered bluegrass (Poa 
laxiflora) and tall bugbane (Cimcifaga elata) typically occur on non-federal lands or 
are located in the dunes, deflation plains, and estuarine habitats in the lower 
watershed (outside the focus of this analysis). Surveys for TES species were 
performed in the past prior to ground disturbing activities. Loose-flowered bluegrass 
and tall bugbane are known to occur within the analysis area The Siuslaw National 
Forest has developed a management strategy and monitoring plan for the loose 
flowered bluegrass that provides sufficient protection for the species. lbis grass was 
removed from the USFS Region 6 Sensitive Species List. No management sites have 
been selected in the watershed. The USFS, BLM, and COE developed a conservation 
strategy for tall bugbane, including protection criteria and designated management 
areas. Th.ere is one management area along the eastern boundary of the watershed. 

4.6.12 Survey and Manage Plant Species 

Vascular Plants 

• No survey and manage plant species have been documented on federal lands within 
the watershed. However, potential habitat is present for several species within the 
watershed. Survey and manage species will be protected through implementation of 
the Survey and Manage guides (USDA and USDl,1994). 

Non-Vascular Plants 

• Seven plots within the watershed were surveyed for epiphytic macrolichens as part of 
a forest-wide survey (Geiser, pers. comm) No other complete surveys for other 
groups of non-vasular plants are known to have been conducted. Species observed 
within the watershed are listed in Appendix F. 

Lower Sius/aw 
Watershed Analysis Page-80- February 6, 1998 

0 
0 
D 
0 
0 

0 

0 

D 



·o 
0 
0 
0 
0 
D 
D 
n 
0 

0 
a 

0 

0 

4.6.13 Noxious and Non-Native Vegetation 

• The following is a list plants designated by the Oregon Department of Agriculture 
(ODA) as "noxious" weeds known or believed to occur in the watershed (USDA and 
BLM, 1997). 

Meadow knapweed 
Canada thistle 
Bull thistle 
Field bindweed 
Scotch broom 
St. Johnswort 
Japanese knotweed 
Tansy ragwort 
Evergreen blackberry 
Gorse (Coastal areas) 

Centaurea pratensis 
Cirsium arvensis 
Cirsium vulgare 
Convulus arvensis 
Cytisus scoparius 
Hypericum perforatum 
Polygonum cuspid.alum 
Senecio jacobaea 
Rubus laciniata 
Ul_ex europaeus 

• Species known or believed to occur in the watershed that are not on the ODA list and 
are of concern because they are exotic and invasive are listed below. These species 
may present a significant threat to desired biological resources in the watershed as 
listed noxious plants (USDA and USDI, 1997). 

Common burdock 
Foxglove 
Teasel 
Bum weed 
Robert's geranium 
Sweet pea 
Creeping buttercup 
Himalayan blackberry 

Arctium minus 
Digitalis purpurea 
Dipsacus sylvestris 
Erechtities minima 
Geranium robertianum 
Lathyrus latifolia 
Ranunculus repens 
Rubus discolor 

• These plants and other noxious and/or non-natives adapt well to habitat conditions 
created by human activity. They typically grow well in open areas where they often 
out-compete native early seral vegetation and inhibit development of later seral 
stages. Non-native plants limit site diversity and may prevent recently disturbed sites 
from returning to their pre-disturbance condition. 
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5.0 SYNTHESIS AND INTERPRETATION 

Comparing existing conditions to reference conditions allows an evaluation and 
interpretation of changes in specified (as per Section 3.0) physical and biological 
processes and interactions in the watershed. The causal mechanisms attributed to 
departures from reference or natural conditions are identified, as are the effects on related 
factors or processes. Interpreting these provides background for assessing natural and 
human-related disturbances influencing or altering the Lower Siuslaw River watershed, 
and its ability to function within a natural range of conditions. These natural conditions 
frame management objectives set by agency directives, such as the Northwest Forest 
Plan. Implications of conditions and interactions not meeting management objectives 
provide the basis for recommendations and opportunities. Information in this step is 
organized by core topics as identified in Section 3.0. 

5.1 ISSUE #1 THE CAPABILITY OF THE WATERSHED TO MAINTAIN 
AND SUPPORT AQUATIC SPECIES AND HABITAT 

5.1.1 Differences Between Reference and Current Conditions 

• Reduction in natural coho salmon runs can be attributed to past overharvesting in 
commercial ocean and Siuslaw River fisheries. Commercial harvest data (1889-
1956) showed an annual harvest of about 60,000 coho salmon from 1892 to 1914 
from the Siuslaw River (BLM, 1996). After 1914, coho salmon harvests decreased 
to about 10,000 fish annually, never exceeding 50,000 fish up to the 1950s (ODFW, 
1995). 

• Based on historic coho salmon harvest levels and current peak coho salmon counts in 
the Lower Siuslaw watershed, aquatic habitat may be producing only about 2 percent 
of its historic capability. Selected reference values for functioning habitat (adopted 
from the North Fork Siuslaw Watershed Analysis; Table 30) were compared to 
conditions quantified by USFS R6 inventories. All stream reaches were found to be 
far below reference amounts of L WD and few had sufficient deep-pool area (greater 
than 1 meter). Comparing inventoried habitat components to the NMFS "Pathway 
Indicators of Stream Habitat for Coastal Oregon" (NMFS, 1996) suggests most 
streams would rate non-functional {poor) for L WD, substrate, pool frequency and 
quality, and off-channel habitat indicators. Historic habitat conditions are perceived 
as having been of a much higher quality. 
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Table30. Reference Values of Selected Aquatic Habitat Variables for the Lower 
Siuslaw Watenhed 

v ,• -u;i.• ' 

Habitat Variable 
Good Fair Poor 

. 
(Functioning) ~artially Fun~i~aing) (Non-Functional) 

Large woody debris (pcs/mile) 80 40-79 <40 

% pools (0·2% gradient) >55 40-55 <40 

% pools (3-5% gradient) >40 30-40 <30 

% pools {>5% gradient) >30 20-30 <20 

%deeppools >20 10-20 <10 

Note: values derived from the North Fork Siuslaw Watershed Analysis 

• Reference (Pre-Euro-American settlement) temperature regimes for streams in the 
Lower Siuslaw watershed are unknowp.. However, in 1996 most stream reaches in 
the Lower Siuslaw watershed had a 7-c;lay average maximum water temperature 
during salmonid rearing periods above 62° F, which, according to NMFS, is above 
optimal rearing conditions. Furthermore, all of the monitoring sites recorded water 
temperatures above 64° F, indicating a non-functional condition (NMFS 1996) for 
stream shade and rearing of salmonids in the watershed. 

• An additional comparison notes that 3 of the 23 subwatersheds in the Lower Siuslaw 
River area (Berkshire, upper Knowles, and Brush creeks) have high amounts of 
mature conifer occupying riparian zones. However, logging of mature conifer in 
riparian zones along many streams in the remaining 20 subwatersheds has converted 
vegetation either to a younger seral stage, or a deciduous seral stage, thus altering the 
vegetative influences that play a role in maintaining natural water temperature 
regimes. Since high stream temperatures have been recorded and riparian vegetation 
has been altered in much of the watershed, it is inferred that the historic water 
temperature regime also has been altered. 

• Based on relative changes in conditions, or impacts from human disturbances such as 
roads and logging, the mainstem Siuslaw River, Sweet and Knowles Creeks and their 
tributaries, and Divide, Hadsall, Meadow, Munsel, and Walker Creeks have 
conditions substantially below reference or natural conditions. Watersheds with 
minimal changes in natural conditions are Brush, Petersen, Saunders, Nielson, and 
Waite Creeks (fable 31). 
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Table 31. Comparison of Relative Changes on Streams in the Lower Siuslaw River Watershed 
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Mainstem Siuslaw River 

South Inlet 
DcmminK 
Lawson 

Kamowsky 

Peterson 
Hoffman 
Mason 
Sweet and tributaries 

Marlin 
Hadsall 
Knowles and tributaries 
Old Man 
Brush 
Barber 
Turner 
Waite 
Rock 
Meadow 
Smith 
San Antone 
Beech 
Pat 
Tilden 
Cleveland 
Thomoson 
Shoemaker 
Walker 

Berkshire 
Hollenbeck 
Saunders 
Neilson 
Divide 
Hanson 
Schoolhouse 
Mun sci - - .. 
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Key to Table 31 

Roads condition includes problem culverts, unstable road sections, and roads rated as unstable by Berkeley, L=low number of problem 
sites, M=moderate number of problems, H=high number of problem sites. . 
1. Roads and clearcuts located on slopes rated unstable or out-of-range by Berkeley Prognosis. H=high, M=moderate, V=low 
2. Channel Integrity is a qualitative rating of the degree of in-stream human impacts from stream cleaning, splash dams, bank stability from livestock grazing, 

tide gates, and parallel roads and dikes with riparian zones, L=low, M=moderate, H=high. 
3. Rating of the dominant vegetative seral stage in riparian areas. E=early, M=mid, L=late 
4. Functionality, G=good (functioning), F=fair (at risk). P=poor (non-functioning) 
5. L WO Recruibnent Potential, L=no or little potential, M=some current potential, H=high potential currently 
6. Fish status includes current compared to reference spawner and juvenile numbers, D=depressed, S=strong. 
7. Major human use impacts that are causal mechanisms in the watershed, AG/GR= agriculture/grazing, L=past logging activities, RD/RR= roads/railroads, 

WD = water diversion, DK/TG = dikes/tidegates 
8. Water quality includes impacts to temperatures and fine sediment, P=poor, F=fair, G=good. 
10. Overall relative change in condition from reference, L= no or minimal change, M= below reference, H=substantially below reference. 
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5.1.2 Interactions of Biological, Physical, and Human Processes on Aquatic 
Hotspots 

• Most hotspots are cUITently located on private land and have not been inventoried 
(Map 17). Of the 151 (32.4 miles) identified hotspots, at least 50 have potentially 
unstable slopes (as identified by the Berkeley .prognosis) either adjacent or just 
upstream, and are at risk of being affected by a landslide. Most (31 or 62 percent) of 
these at-risk hotspots are found in Knowles (5.4 miles). ·sweet (8.1 miles), and 
Hadsall (1.8 miles) Creeks and their tributaries and South Inlet (1.3 miles), Demming 
{l.2 miles), and Waite (2.0 miles) creeks. In some smaller tributaries, such as 
Petersen, Pat, Cleveland, and Walker Creeks, the only identified hotspot is at risk 
from potential slope failure. 

• The 1996 Flood Assessment inventoried landslides that deposited material either in or 
upstream from aquatic hotspots. The majority of slides depositing directly into 
Canyon, Deer, and Hadsall creek tributaries, and Hood, Knowles, Sulpher, Turner, 
and Waite creeks originated from roads or clearcuts, presumably contributing some 
degree of fine sediment to hotspots. The majority of slides originating from 
Wimanaged stands likely contributed L WD to hotspots in upper Hadsall, Kamowsky, 
upper Knowles, Lawson, and Tilden creeks. 

• Roads impinging on floodplains or constricting channels adjacent to hotspots occur in 
the upper mainstem Siuslaw River between Barber Creek and the watershed 
boundary, and along Beaver, Hadsall, Karnowsky, Knowles, Lawson, Thompson, 
Turner, and Sweet creeks (Map 27). Some of these road sections affect channel 
migration and off-channel habitat to some degree. In addition, they may isolate 
floodplains from the main channel, especially during high water events. Roads in 
these locations may be severely damaged in flood events, causing fine sediment to be 
deposited directly in hotspot reaches. 

• Fourteen culverts barring fish passage to hotspot locations, as identified by ODFW, 
(Map 16) occur in Florence, Divide, Berkshire, Thompson, Meadow, Tilden, and 
lower Sweet subwatersheds. In addition, the Roads Condition Assessment evaluated 
culvert characteristics that would indicate a potential fish passage barrier. Culverts 
identified in this assessment exhibiting characteristics typical of a culvert barrier (ex. 
outlet drops> 6', culvert gradients> 8 percent, lengths> 200', plugged inlets) were 
not located on any stream reaches currently ·used by anadromous species. 

• Hardwood-dominated areas jn. riparian areas niay not naturally regenerate to conifers. 
These wet sub-environments (typified. by salmonberry plant communities) could 
revert to shrub communities for long periods of time if conifers do not replace short­
lived red alder! Large woody debris recruitment could be limited in such situations 
for a significant period of time. Hotspots along Barber, Beaver, Hadsall, Hood, 
Knowles, Kamowsky, Lawson, Meadow, Sweet, Sulpher, Turner, and Tilden creeks 
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have riparian zones dominated by hardwoods. Somce L WD recruitment potential, 
either stream adjacent (within 150' of a stream, including unstable headwall zones) or 
on unstable slopes not adjacent to a stream, is currently lacking along hotspots(Map 
18). 

• Stream temperature monitoring data collected in a single year (1996) at nine sites 
recorded temperatures exceeding 64 ° F during the late summer months. Such data 
could be inferred as indicating an altered stream temperature regime. However, 
without any historical or base line data with which to compare, and considering that a 
single year of data is insufficient for determining annual ranges of variation, it is 
unknown if these temperatures indicate a departure from the range of natural 
variability. The shade model (Map 19) indicates that shade is inadequate at the 
precise location of five of the nine monitoring sites. 

·• Hpwever, shade upstream of the Hoffinan and upper Kilowles monitoring sites, where 
high stream temperatures were recorded, is adequate. Data recorded at two of the 
monitoring sites on middle and lower Knowles Creek indicate that stream 
temperatures exceeded 64° F for more than 30 days (non-consecutive), despite 
adequate shade along most of the mainstem stream and along tributaries on private 
industrial timberlands that are predominantly stocked with mixed conifer. This could 
be attributed to several factors. The bedrock dominated channel, thought to have 
been created by log drives and splash dams, and a lack of deep pool area, may lend to 
a greater preponderance for solar radiation to heat up the water. Furthermore, a 
disconnection between the mainstem channel and its floodplain likely has lowered the 
water table, thereby decreasing summertime base flows, and increasing the capacity 
for solar radiation to influence water temperature. Consequently, it is thought that 
shade is not the major contributing factor of high stream temperatures recorded on 
Knowles Creek. 

• In addition, shade is determined to be predominantly adequate in the Hoffinan 
subwatershed. Yet stream temperatures exceeding 64° F for 55 consecutive days 
were recorded at the monitoring site at the stream mouth. Tidal influences and site 
location may be more of a factor influencing elevated stream temperatures at this 
location than riparian.vegetation. 

• Topographical influences provide shade during certain daylight periods. Therefore, 
some shade provided by the mountains and ridges in the watershed, likely offset the 
effects of inadequate shade provided by vegetation along riparian zones in mid and 
late summer, especially streams with a north-south orientation. In contrast, drainages 
with more east-west orientations, likely receive the longest dtµ"ation of exposure to 
the sun, such as Turner and Walker Creeks, and the mainstem Siuslaw River. 
Consequently, stream temperatures there may be influenced by solar radiation despite 
adequate riparian shade. 
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• Non-forest habitat (grass/forb) along aquatic hotspots in South Inlet, Duncan Slough, 
and the lower reaches of Lawson, Kamowsky, and Sweet Creeks have the greatest 
potential for elevated stream temperatures resulting from an increase of solar 
radiation due to a lack of shade. Non-forest habitat along these reaches has been 
converted predominantly by agricultural practices from forest or brush dominated 
riparian vegetation to grass/forb plant communities. Currently, there are no stream 
temperature monitoring sites along any of these reaches. 

• Stream temperature monitoring data does not conclusively indicate, nor refute, that 
the condition of riparian vegetation is a primary contributing factor to elevated stream 
temperatures during mid and late summer. It is possible that stream temperatures 
exceeding 64 ° F at certain times of the day, or for a certain duration, is within the 
natural range of variability. Consequently, shade is not perceived to be a limiting 
factor along forested riparian plant communities, however, it may be limiting along 
non-forest riparian plant communities. 

5.2 ISSUE #2 CONDITIONS OF THE EXISTING ROAD SYSTEM. 

5.2.1 Alterations to Reference Watershed Conditions from Roads 

• Many roads from which slides have originated, have existing problem sites as 
identified by the Roads Conditions Assessment (RCA) and the District Road 
Manager. These roads are located on landforms shaped by infrequent and seasonal, 
large storm events, implying that roads have affected several ecosystem processes in 
the watershed. Road segments in the watershed are thought to have increased slide 
frequency and sediment production and delivery. They are also thought to have 
limited the rou~g of L WD through the watershed, to some degree. 

• Many road segments exist on unstable slopes, making them prone to landslides. In 
addition, many unstable road fills occur on slopes that are themselves only 
moderately stable, increasing the risk of failure on slopes where landslides may have 
been less frequent historically. Consequently, it appears that the natural regime of 
slide disturbances in the watershed has been expanded, possibly spatially and 
temporally. Furthermore, road-related slides are often comprised primarily of fill 
material, implying that fine sediment contributions to streams likely have been 
elevated. Roads are also thought to have increased surface erosion potential through 
the exposure of bare soil by prism components, such as cut banks and road treads, on 
many routes. However, whether those contributions actually exceed the range of 
natural variability is unknown. Nonetheless, roads are thought to have altered 
somewhat the inherent sediment regime across the landscape. 

• Many road segments in the watershed closely parallel steam courses, often impinging 
on floodplains or stream banks. Roads in these locations are very prone to damage 
from floods and landslide deposits since they occur in lower drainage locations where 
cumulative flood stages are manifested. Roads occurring in valley bottoms and on 
:floodplain landforms may also obstruct L WD transport to stream channels from 
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upslope sources (Map 18). Where road segments in valley bottoms cross tributary 
confluences, fill material and the associated culvert may not allow for passage of 
L WD to third- and fourth-order streams. 

• Transport of at least 20 percent of L WD to hotspots from potential source sites is 
blocked by arterial roads in Cedar, Hand, Hood, Knowles, San Antonio, and Lower 
Sweet subwatersheds. State highways 36 and 126, as well as County Road 5020, 
block L WD sources along the mainstem Siuslaw River and Knowles Creek. 

• Most of the roads and road segments that appear to affect the landslide, sediment, and 
L WD transport regimes are primary arterial travel routes in the watershed (including 
A 1M roads). The secondary roads in the watershed, such as system and non-system 
spurs, do not appear to affect the watershed as much. Moreover, the RCA identified 
fewer problem sites on these roads than on primary arterial routes. 

• Road density within the watershed may adversely affect late-successional wildlife and 
big-game species. Twenty of the 23 watersheds have road densities greater than 2 
miles per square mile. Road densities greater than this have a substantial impact on 
habitat utilization by deer and elk (Thomas, I 979; Brown et al., 1985). Roads may 
assist the invasion of non-native plants, increase access for edge predators, and 
increase human activity in the LSRs, potentially increasing the likelihood of direct 
disturbance to late successional species from noise, poaching, vandalism, or human 
caused wildfire. Roads also may limit movement of some small and/or less mobile 
species, reducing available habitat and limiting dispersal and migration. 

5.2.2 Proficiency of the Current Road System to Meet Current Management 
Objectives 

• A predominance of the main arterial roads in the watershed maintained in perpetuity 
by the A1M plan, including county roads and state highways, have drainage or 
stability problems (Map 12). Consequently, it appears that many sections of the main 
arterial and access roads in the watershed do not meet Aquatic Conservation Strategy 
objectives, since they directly impact riparian and aquatic resources at many 
locations, especially in Beaver, Hadsall, Lawson, Kamowsky, Knowles, Sweet, and 
Turner creeks, as well as the mainstem Siuslaw river. 

• Many of these roads are in valley bottoms, directly in riparian zones. They contribute 
sediment to aquatic habitat from heavy traffic, cut-bank erosion, ditch erosion, and 
tread erosion. In addition, many of the arterial roads in riparian zones impinge on 
floodplains and channels, and are constructed of "sidecast11 technique. These valley 
bottom roads also often disrupt natural hydrologic flow paths. Arterial roads on 
ridgetops, and mid-slope roads connecting valley-bottom travel routes with ridge 
routes, are of "sidecast" construction and occur on steep, unstable slopes. Slides have 
originated from these roads, transporting fine sediment downhill to streams. Impacts 
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of this nature are not considered to meet ACS objectives for protecting aquatic habitat 
and anadromous fisheries from road related impacts. Aquatic hotspots, specifically 
those in the aforementioned streams, are being affected by roads. 

• Secondary travel routes and spur roads, not identified as primary travel routes, 
comprise about 40 percent of the entire road system in the watershed. These roads, 
most of which are ridgetop roads, appear to affect aquatic and riparian habitat the 
least of all roads in the watershed (Map 30). Nonetheless, there are sections of these 
roads that impact aquatic habitat, thereby failing to meet ACS objectives. These 
kinds of roads are thought to be necessary for near-term access (Map 30a) where 
there are stands ripe for thinning activities. In addition, these secondary roads access 
younger plantations, thus being necessary in a more distant future to access thinning 
opportunities. 

5.3 ISSUE #3 THE CAPABD..ITY OF THE LATE-SUCC~IONAL 
RESERVE TO FUNCTION AS A LATE SUC~SIONAL ECOSYSTEM 
AND SUPPORT RELATED Wll.DLIFE SPECIES 

5.3.1 Differences Between Reference and Current Late-Successional Habitat 
Characteristics and Distribution 

Disturbance Processes 

• Timber harvest has replaced fire as the dominant disturbance, resulting in decreased 
late-successional patch size, increased fragmentation, reductions in biological legacy 
material (remnant green trees, snags, coarse woody debris, etc) and reductions in 
remnant late-successional patches within disturbance areas. 

• Many areas within the watershed are predominantly in the stem-exclusion phase. The 
majority of these stands are the result of same-age, single-species plantation 
management. Unlike stands developing following a natural disturbance, these stands 
lack tree species diversity and structural heterogeneity created by remnant material, 
variable regeneration rates, and natural thinning from wind, fire, disease, or other 
environmental stress. 

• Logging on unstable slopes likely has increased landslide frequency there to some 
degree. As a result, a greater percentage of the unstable slopes in the watershed may 
be in a pioneer, deciduous seral phase than historically occurred. These areas are 
likely to remain in this condition for a significant period of time. 

• Patch sizes have decreased significantly compared to patch sizes in natural 
conditions. Average late successional conifer patch siz.e has decreased from very 
large (greater than 1,000 acres) to 102 acres, with a cprresponding increase in the 
number of patches. 
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• Roads and harvest units have fragmented the watershed, resulting in a change from 
large, connected patches having high within patch vegetation species and structural 
heterogeneity, to numerous small, isolated patches with low species and structural 
heterogeneity. 

• The amowit and distribution of biological legacy material (remnant green trees, 
snags, coarse woody debris, etc.) typically present following disturbance has been 
reduced by timber management activities. 

• Historic disturbance processes left individual or groups of trees, snags, and or down 
logs relatively unaffected. These remnant structures provide habitat for late­
successional species within the regenerating stand significantly sooner than if all or 
most of the structure was removed. Generally, timber harvest removed the majority 
of trees and dead wood from a site, leaving little remnant material. 

Interior Habitat 

• Harvest distribution and rotation timing, road building, and conversion of forest lands 
to agriculture and development have substantially reduced the amount of interior 
habitat within the watershed. All remaining interior habitat is on federal land and 
widely spread across the watershed. 

Late-Successional Dependent Species (includes Threatened and Endangered) 

• Late-successional dependent species (including threatened and endangered species) 
habitat has generally declined over time as a result of human-related habitat loss. 
Most remaining Iate-successional habitat is on federal land. 

• Anthropogenic effects (timber harvest, conversion to agriculture, etc.) have caused 
fragmentation and reduction in late-successional patch size reducing the amount and 
quality of habitat available for late-successional dependent species, including spotted 
owls and marbled murrelets. This human activity (sometimes combined with 
extensive eradication efforts) has resulted in local and/or regional extirpation of 
several species (gray wolf, wolverine, fisher), and federal listing (threatened) of 
several others (northern spotted owl, marbled murrelet, bald eagle). The grizzly bear, 
however, which formerly occupied the Coast Range, was last seen there in 1820, 
before substantial human alteration of the landscape (USDA and BLM, 1997). These 
hwnan activities began at the turn of the century and continue today on private lands. 
They have been substantially curtailed on federal lands within the watershed through 
implementation of the Northwest Forest Plan and designation of the majority of the 
area as an LSR. 
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Riparian Areas 

• Timber harvest, roads, and agriculture have fragmented riparian areas and historic 
vegetation commwrities along the substantial majority of streams in the watershed 
(only Brush Creek appears intact) (Map 24). Timber harvest frequently has resulted 
in conversion of riparian areas from conifer-dominated to deciduous-dominated. 

• Historically, major disturbances processes had substantial influence on structure and 
vegetation of riparian areas. In all cases, legacy material and functioning refugia 
remained to support the recovery process. Timber harvest, splash dams/log drives, 
and/or stream clearing have resulted in increased spatial and temporal changes in 
riparian habitat structure and vegetation. 

Big Game 

• The spatial and temporal distribution of habitat types and seral stages created by 
timber harvest likely have increased the amount of suitable habitat for big game in the 
watershed. 

5.3.2 Interactions ofBiologi~l, Physical, and Human Processes on Late­
Successional Habitat Characteristics and Distribution 

Disturbance Processes 

• Current vegetation patterns in the watershed are not within the range of natural 
variability. Historically, natural disturbances resulted in vegetation patterns and 
physical structures that varied widely, both spatially and temporally. Although it is 
possible that, during some periods, historic conditions had similar quantities of 
vegetation in each seral stage present today, it is unlikely that current spatial 
distribution of vegetation patterns and within-patch structure (nwnber of canopy 
layers, logs, snags, tree size) is similar to spatial distribution before management. 

• Even-aged management has resulted in a relatively high proportion of stands in the 
stem exclusion phase, which has closed canopies and is strilcturally homogeneous. 
These areas provide little habitat for species, such as spotted owls and marbled 
murrelets, requiring certain structural attributes for nesting and foraging habitat. Left 
untreated, many of these overstocked stands could remain in the stem-exclusion stage 
for many decades, extending the time needed to develop late-successional 
characteristics. 

• Human-induced increase in landslides (from roads and logging) has caused an 
increase in deciduous pioneer stands of alder that would not be expected to attain late­
successional characteristics in the near future. It is unlikely that these areas will 
establish late-successional stands without significant intervention .. On some slide 
sites, no amount of remediation would result in late-successional characteristics in the 
foreseeable future. 
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• As a result of decreases in average patch size, late-successional dependent species 
with large home ranges in the watershed must cross unsuitable areas and travel 
further to meet their life requirements. This exposes them and their young to 
increased predation risk and causes increased energy expenditure. Late-successional 
species with low mobility and small home ranges (amphibians, small rodents, insects, 
and others) become isolated and susceptible to stochastic and human caused 
disturbance events. Extirpation of these isolated populations reduces the sources 
available for recolonization of disturbed adjacent areas as they develop habitat 
conditions suitable for these species. 

• Fragmentation has reduced the ability of some species to disperse successfully or 
migrate to new habitats. The small patch size and isolation of individual late­
successional patches is particularly evident in the mosaic of private and state lands in 
the eastern portion of the watershed, but also is evident, although to a lesser extent, on 
federal lands in the central portion of the watershed (Hand, Cedar2, Lower Sweet, 
Hadsal, and Berkshire subwatersheds). Even the large blocks oflate-successional 
forest in the Bailey Ridge, Bald Mountain, and southern portion of the Upper 
Knowles subwatershed have become isolated from adjacent late-successional patches. 
These large areas may be sufficient in size to maintain viable populations of some 
late-successional species, with sufficient reproduction and survival to provide excess 
populations that could colonize adjacent habitats. However, dispersing juveniles 
would have to cross large, unsuitable areas, potentially reducing dispersal success. 

• Removal of the majority of large green trees, snags, and down logs by hwnan 
disturbance,-such as timber harvest, will affect the ability of areas to provide or 
develop late-successional characteristics. Following natural disturbances this legacy 
material provides temporary refugia for late successional species, results in more 
rapid attainment oflate -successional characteristics, and provides transient habitat 
and/or protective cover for late-successional species to use as they move between 
patches of suitable habitat (Franklin et. al., 1997). 

• Logging and other land management activities have reduced the number of very old, 
structurally diverse stands. These areas are likely very rare in the watershed and 
limited to steep northeast slopes and riparian areas. Although sufficient information 
was not available to determine the location of biological hotspots in the watershed, 
the potential location of these areas is shown on Map 25. Where these areas exist, 
they may have special importance for this watershed as refugia for late-successional 
species, until habitat conditions within the LSRs become suitable for recoloniz.ation. 

• The majority of federal lands within the watershed is designated as LSR. The 
resulting cessation of programmed harvest activity in most of these areas will, over 
time, either naturally or with restoration efforts, increase late-successional patch size 
and increase connectivity in the watershed. 
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• Most of the Matrix lands are isolated, and management of th~ areas for timber 
production or other allowable uses should have little effect on the function of the 
LSRs. Riparian Reserves dissect most of the Matrix lands. Current harvest practices 
on federal land have been designed to provide enough legacy material, so that harvest 
units should continue to allow movement of late-successional species across the 
landscape. Harvest in these areas primarily will provide habitat for early- to mid­
seral associated species. 

• Habitat on federal lands within the watershed is generally in recovery. However, 
some areas dominated by deciduous species and salmonbeny may take many years, 
even with restoration efforts, to revert to pre-disturbance conditions. As these areas 
recover, they will begin to complement the existing older stands and provide travel 
corridors for many mobile and less mobile species existing, or potentially existing, in 
the watershed. 

• Timber management within Matrix land in the Walker, Berkshire, and Thompson 
subwatersheds will add diversity in the LSR by providing young and mid-seral forest 
habitats adjacent to LSR, without compromising connectivity. Management of the 
remaining Matrix land should have little effect on LSR function. 

• The area affected by recreation and matrix lands is small relative to LSR in the 
watershed. The likelihood of adverse effects from these activities is expected to be 
negligible. 

• Recreational opportunities other than hunting are limited to water bodies (primarily 
the Siuslaw River), roads, and a few trails. These activities typically result in 
isolated, small areas of disturbance, and generally have minimal impacts on wildlife 
species. 

Interior Habitat 

• Interior-habitat-dependent species numbers are expected to correlate directly with the 
amount of interior habitat available. Reduction in average patch size, and the 
corresponding increase in fragmentation, limit the amount of interior habitat 
available. The limitation of available interior habitat results in altered vegetation 
communities and potential increases in predation, reduced reproductive success, and 
increased energy expenditure related to thermoregulation, caused by decreased 
mitigation of weather extremes. 

• Some interior-dependent species, such as soil bacteria, fungi, and the species 
responsible for dispersing them (rodents) are integral to re-establishing functional 
lateMsuccessional habitat. The limited amount of interior habitat and the large 
distances between patches cause disturbance events affecting even small amounts of 
interior habitat potentially to have significant effects on long-term restoration of late­
successional habitat 
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Late-Successional Dependent Species (includes Threatened and Endangered) 

• Due to the current landscape pattern and human population, it is unlikely that any of 
the extirpated species will establish viable populations in the watershed without 
direct, extensive human intervention. 

• The home-range circle of each known owl activity center in the watershed overlaps at 
least one other, possibly due to current forest alteration. Competition for the same 
resources may reduce the amount of habitat for some owl pairs, thus increasing 
energy expenditure for territorial defense. However, it is not known how individual 
pairs use available habitat, nor is the historic distribution of owls known. Therefore, 
this overlapping may be a natural occurrence for this watershed. 

• Despite the level of fragmentation, owls and murrelets occur throughout the 
w~tershed, and are concentrated on federal lands. Home ranges that overlap private 
land have less suitable habitat than those entirely on federal lands. These owls may 
be at risk of reduced reproductive success and survival due to the combined effects of 
lower quality (or lack of sufficient) habitat within their home range and competition 
from other owls. Fragmentation and decreased interior habitat may increase murrelet 
nest predation by corvids and other edge species, by reducing the distance from edge 
to nest, thus making it easier for predators to find the nest in the stand. 

• Human activity has decreased bald eagle habitat and the amount of potential forage 
within the watershed. The highest-quality remaining habitat is located along the 
Siuslaw River. However, this habitat is compromised by the proximity of roads, 
private development, and river traffic, and the lack oflarge trees suitable for nesting. 
Map 28 shows the location of the best potential bald eagle habitat within the 
watershed. 

• Habitat within designated bald eagle management areas on Forest Service land is 
fragmented, and human disturbance may limit the use of some portions of all three 
management areas. However, present suitable nesting habitat and forage areas 
probably are sufficient to support the two existing bald eagle nest. 

• Reductions in the number of large green trees and snags has decreased habitat for 
late-successional associated bat species. Certain types of bridges provide night 
roosting habitat for some species of bats, partially replacing the loss oflarge, old trees 
and snags. 

• Management for LSR objectives and Riparian Reserves will increase suitable habitat 
for threatened and endangered species on federal lands. It is highly unlikely that most 
of the threatened and endangered species now extirpated in the watershed will 
recolonize the watershed even after suitable habitat increases. 
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• Management for LSR objectives will reduce big-game habitat within the LSR and 
concentrate those species on LSR/matrix and LSR/private land boundaries, resulting 
in less hunting traffic within the LSR and less likelihood of disturbance to late­
successional species. 

• The east-central portion of the watershed is dominated by privately-held commercial 
forest lands. It is assumed that harvest rotation will be 40 to 80 years. Management 
of these lands must meet Oregon State Forest Practices Act rules. Incorporation of 
these rules will provide maintenance and creation of some late-successional stand 
attributes within young seral-aged stands dominating private lands within the 
watershed. Private timberland, however, will likely continue to provide little 
structural diversity in the form of large green trees, late-successional interior habitat, 
snags, and downed logs. It will, however, continue to provide habitat for early and 
mid-seral species, and important habitat juxtaposition for species such as elk and 
deer. 

Riparian Areas 

• Deciduous-dominated portions of riparian areas may not regenerate naturally to 
conifers. Wet sub-environments (typified by salmonberry plant communities) could 
revert to shrub conununities for long periods of time if conifers do not replace short­
lived red alder. 

• Unlike historic disturbances, human related disturbance is distributed throughout the 
watershed. Legacy material (large green trees, snags, logs) that would have remained 
in the system following most natural disturbances has been removed. The even 
distribution of disturbance across the landscape affected most stream systems during 
the same, relatively short, time period. Consequently, potential sow-ce populations of 
riparian-dependent species for recolonization that would have existed wxfer historic 
disturbance regimes may :frequently have been removed by human activity. The loss 
of: or significant reduction in, legacy material may alter biotic processes and affect 
recovery rates. 

• Stand structural change and fragmentation have reduced the ability of riparian areas 
to provide the microclimate and other habitat conditions necessary for riparian­
dependent species, and seriously hinders these species' ability to migrate or disperse 
throughout the watershed (Map 24). It also limits the Riparian Reserves ability to act 
as a conduit for movement and dispersal of other late-successional species, as 
intended in the NWP. 

• Conversion of riparian areas to deciduous species or herbaceous species has created 
wider barriers to movement and removed physical structure (large logs, debris jams) 
that formerly allowed less mobile species to cross larger rivers and streams, adversely 
affecting these species' dispersal and movement capabilities. 
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• Timber harvest and agriculture have resulted in generally uniform disturbance from 
the edge of water bodies upslope, while valley-bottom roads have created a relatively 
narrow disruption of habitat continuity between riparian areas and upslope. 

• Some species (primarily amphibians, some small mammals and birds) are dependent 
on the habitat conditions created in riparian areas. Fragmentation of these areas 
reduces habitat and these species' dispersaJ/migration success. 

• Fragmentation of the riparian vegetation community is highest on private lands and 
along the larger streams in the watershed (Knowles and Sweet creek). Species 
dependent on late-successional riparian forest conditions will be rare in these areas, if 
present at all. 

Big Game 

• Management for LSR objectives and Riparian Reserves will, over time, alter the 
amount and distribution of big-game habitat. As federal lands transition to late-seral 
conditions, big-game forage habitat will be reduced, while thermal and hiding habitat 
will increase. Foraging likely will be concentrated on private timber lands and 
federal land designated as Matrix, if these lands are maintained in seral stages 
conducive to elk and deer foraging (e.g., young age class). Winter use will increase 
on federal lands as they transition to late-seral stages, providing thermal and hiding 
cover. Generally, the anticipated long-term changes in big'-game habitat likely will 
cause a seasonal shift in the use of the watershed by deer and elk, and may result in 
an overall reduction in the number of these species within the watershed. The 
resulting pattern of use and population numbers may be similar to pre-European 
settlement, when these species typically were concentrated at the interfaces of 
disturbed areas and late-successional habitat, to take advantage of the readily­
available forage in close proximity to cover. 
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6.0 RECOMMENDATIONS 

The following recommendations are based on the assessment of ecological functions and 
conditions of the watershed from GIS-based data, review of the LSR Assessment and 
other relevant literature, consultation with knowledgeable professionals, and professional 
judgment. Recommendations were developed with the goal of moving toward the 
objectives of the Northwest Forest Plan and Aquatic Conservation Strategy. Most of the 
recommendations are presented on a general scale. The recommendations refer to 
conditions common throughout the watershed and will require site-specific analysis prior 
to implementation to achieve the goals effectively. The recommendations presented are 
intended to occur on federal land, although most would also apply to private land, 
particularly with regard to aquatic habitat. In some subwatersheds, the overall success of 
the proposed restoration will be dependent on extent, location, and cooperation of private 
land owners, as well as the location of major public transportation routes (Highways 36, 
126,_ 101). 

6.1 AQUATIC SPECIES AND HABITAT 

6.1.1 Subwatersheds 

• To improve watershed, riparian, and aquatic habitat conditions in subwatersheds with 
substantial amounts of important habitat on private land, institute Watershed 
Coalitions/Councils/Groups involving a collaborative group of all land owners in the 
watershed (Siuslaw Watershed Council), including federal, state and private parties or 
organi:zations. 1bis includes a restoration program that will show positive gains in 
habitat conditions to meet goals established in ODFWs Siuslaw River Fish 
Management Plan, and the Oregon Conservation Plan. 

• To determine near-natural temperature regimes for the Lower Siuslaw River 
watershed, establish a temperature monitoring station at the mouth of Brush Creek. 
In addition, continue to monitor water temperatures at the stations mentioned in Table 
16. 

• In the Lower Siuslaw River watershed, subwatersheds that are generally most 
impacted by human activities also have the highest capability to produce anadromous 
salmonids. Relative priorities for restoring subwatersheds are (Map 29): 

High Priority 
Cedar2 
Lower Sweet 
Upper Divide 
Walker 
Hadsall 
Knowles 
Hood 
Upper Knowles 
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Medium Priority 
Siboco 
Lawson 
Divide 
Hoffman 
Berkshire 
Thompson 
Barber 
Turner 
San Antone 
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Low Priority 
Cox Island 
Florence 
Hand 
Tilden 
Waite 
Meadow 
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6.1.2 Fish Species 

• Complete a fish-presence inventory to determine more accurately the extent of 
anadromous fish-bearing streams. 

• Complete an inventory of all culverts on anadromous fish-bearing streams to 
detennine potential barriers to upstream and downstream migration of adult and 
juvenile fish (Map 29). 

6.1.3 Aquatic Habitat 

• Replace or alter culverts on Road 5034 on Perterson Creek, Road 5260 on Munsel 
Creek, and Road 5020 on Tilden Creek to improve upstream and downstream fish 
passage for anadromous fish. 

• Access culverts on non-essential roads that potentially block L WD transport. Also, 
remove culverts and close roads Priority subwatersheds are: 

Lower Sweet 
- Cedar 
- Knowles 
- Hood 

• Protect all stream reaches determined to be intact or in functioning condition (those 
reaches with mature conifer riparian areas, channels with L WD, and pool and off4 

channel habitat within natural cumulative relative frequency distributions). More 
specifically: 

- Upper Knowles Creek on BLM land 
- Middle and upper Meadow Creek 
- Upper Thompson Creek 
- Middle Divide Creek 
- Upper Waite Creek 
- Brush Creek 

• Use existing and newly-developed USFS R6 and ODFW stream inventory 
information for the entire Siuslaw River Basin to establish cumulative relative 
frequency distributions and spatial displays by reach group for selected habitat 
variables that best determine reference habitat conditions for the Lower Siuslaw River 
watershed (Overton, et. al., 1995). 
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• Complete modified USFS R6 or ODFW stream inventories on all private and federal 
streams containing salmonids. Highest priority stream reaches would be all hotspots, 
especially those located on private land, such as: 

- Brush Creek 
- South Inlet Creek 
- Demming Creek 
- Lawson Creek 

Lower Divide Creek 
- Schoolhouse Creek 

San Antone Creek 
- Meadow Creek 
- Rock Creek 

Cleveland Creek 
- Sweet Creek 
- . Hadsall Creek 
- Hoffman Creek 
- Tilden Creek 
- Pat Creek 
- Turner Creek 
- Barber Creek 

• Restore/stabilize unstable areas adjacent to hotspots, including (Map 29): 

- Mainstem Siuslaw River 
- Lower Thompson Creek 
- Upper Barber Creek 
- Lower San Antone 

Middle Pat Creek 
- Lower and middle Knowles Creek 

• Restore, in the short term, aquatic habitat conditions by installing instrcam structural 
components in all hotspots determined to have degraded conditions (Map 29). This 
includes prioritizing hotspots at the project level for restoration with those on the 
major drainages (i.e. Knowles, Sweet, Lawson, and Divide Creeks) receiving the 
highest priority. Highest Priority (hotspots in stream reaches with anadromous fish 
and functioning a~ risk) are: 

- Middle Waite Creek 
- Middle Barber Creek 
- Middle and upper Divide Creek 
- Upper Hanson Creek 
- Demming Creek 

Schoolhouse Creek 
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San Antone Creek 
Lower and middle Sweet Creek to falls 

- Upper Lawson Creek 
- Middle and upper Knowles Creek 
- Upper Hadsall Creek 

• Lower Priority (hotspots in stream reaches with anadromous fish and non-functional) 
include: 

- Hoffman Creek 
- Lower and middle Hadsall Creek 

• Lowest Priority (hotspots in stream reaches with only resident cutthroat trout) are: 

- Upper Sweet Creek above the falls 
. 

• Conduct thinning of deciduous/hardwood and/or early seral-stage conifers, and 
underplanting of conifers in early seral-stage riparian zones to promote increased and 
faster regeneration of conifers (Map 29). Riparian zones in source and transport 
channels entering perpendicularly and in a straight line to depositional areas, adjacent 
to and upstream from hotspots, should receive the highest priority for treatment. 
More specifically: 

- Lower Knowles Creek (Knowles Creek subwatershed) 
- Kamowsky Creek 
- Hoffman Creek 
- Upper Thompson Creek 
- Lawson Creek 
- Sweet Creek (Lower Sweet and Cedar2 subwatersheds) 
- Hadsall Creek 

San Antone Creek 
- RockCreek 
- Turner Creek 
- Demming Creek 
- Waite Creek 

Pat Creek 
- Barber Creek 
- Peterson Creek 

South Inlet Creek 

• Remove/modify all tide gates restricting tidal flows into tributaries used by 
anadromous fish. 

• Stabilize, upgrade, storm proof, or decommission all unnecessary roads adversely 
influencing riparian zones and stream habitat. 
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• If needed, redesignate riparian zone management areas to incorporate new 
information for fish-bearing streams. 

• Protect and restore (by using riparian strip fencing) riparian areas of land affected by 
grazing on Kamowsky Creek. This includes evaluation of the 45-acre, special use 
grazing permit on Kamowsky Creek (Map 29). 

• Acquire private land on lower Kamowsky, Hoffinan, and Lawson Creeks (Map 29). 

• Acquire lands between Duncan Inlet and the mainstem Siuslaw River to restore 
habitat back to the original intertidal and subtidal estuary (by breaching levees; Map 
29). 

• Continue adding salmon carcasses to key salmonid pr~duction areas to enhance 
stream nutrients. 

• Restore natural vegetation in riparian areas now dominated by grass/forbs. These 
areas are probably the only stream reaches that have shade below natural levels in the 
Lower Siuslaw River watershed. More specifically, these areas include: 

- South Inlet Creek 
- Demming Creek 
- Lawson Creek 
- Sweet Creek 
- Knowles Creek 
- Mainstem Siuslaw River 

• Identify key stream reaches where conifers are lacking. Plant shade-tolerant conifers 
at low densities, to provide protection from shrub competition and animal dam.age. 

• Identify areas in key stream reaches where conifers are already large enough to 
provide L WD. Consider active management of the area to furnish structural wood to 
the stream. 

• Manage plantations (and overstocked natural stands) in mid-seral conditions to 
produce L WD by thinning to accelerate growth. This is a short-term strategy that can 
be concentrated in most important stream reaches. 

• Pre-commercially thin young plantations to increase long-term growth, develop stand 
sizes and conditions that produce L WD, and provide shade. Again, activities should 
be concentrated in the most important stream reaches (long-term strategy). 

• Within Riparian Reserves, manage the area outside the stream-influence zone to 
achieve LSR objectives. 
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6.2 ROADS 

Refer to Map 30 for recommendations listed here related to the management of roads in 
the watershed. 

• Given that many of the poor road conditions identified in the watershed occur on 
primary travel routes, it is recommended that they be given the highest priority for 
treatment. These arterial roads are likely the long-term infrastructure and travel 
routes that will remain open in the watershed. Furthermore, many of these road 
segments do not meet ACS objectives. Many of these routes are also on Forest 
Service land where the feasibility of repairing degraded road conditions is assumed to 
be easier to facilitate, leading to a high potential for success. In addition, some 
problems are located on roads with designated Road Use Agreements between the 
Forest Service, BPA, and a private industrial timberland owner. These roads also 
would have high priority for restoration, since the agreement between land owners is 
to maintain shared access. Currently, 1he sections of these arterial routes where poor 
road conditions occur do not meet ACS objectives. 

· • Generally, the objective on these roads would be to upgrade them according to ACS 
objectives.pertaining to the maintenance of the physical integrity of the aquatic 
system, riparian areas, and water quality. Specifically, repair and upgrade the arterial 
routes along Beaver, Hadsall, Kamowsky, Lawson, San Antone, Sweet, and 
Thompson creeks that currently inhibit L WD transport, produce and deliver sediment 
to the streams, alter the hydrologic regime, and impinge on floodplains and wetlands. 
Primary treatments on these roads should focus on repairing or improving unstable 
road segments and problem culvert sites identified by the RCA and the District Road 
Manager. The simplest and most beneficial quick fix project would be to clean out all 
plugged and partially-plugged culverts. 

• Upgrades or repairs on these roads also would be beneficial and might include such 
practices as installing larger diameter culverts at specified stream crossing locations, 
or stabilizing a sinking road prism. Secondary treatments on these roads may also be 
beneficial in the long term, such as minimizing road-related sediment production by 
implementing erosion control practices. One example might be an application . 
designed to minimize cut-bank ravel. Specific road treatments should be designed at 
the project level to account for site-specific conditions and circumstances. 

• There are other arterial roads in the watershed not on the current ATM plan, such as 
County Road 5020, that should be considered for inclusion into a watershed-wide 
plan. These roads are primary travel routes providing access across watershed and 
ownership boundaries. Since these roads are generally considered primary arterial 
routes in the watershed, they should be recognized as roads that are likely to remain 
in the watershed for many years. The conditions of many of these roads have not 
been assessed. 
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• Roads in the eastern portion of the watershed have not been evaluated. The most 
recent assessment was wiable to access many roads that occur in Barber, Meadow, 
San Antonio, and Tilden, subwatersheds. Many of these roads access private 
industrial forest land, BLM land, and Oregon Department of Forestry land. The 
condition of many of these road segments is unknown. Furthermore, the Berkeley 
model suggests numerous road segments in the San Antonio and Tilden 
subwatersheds that occur on slopes rated as unstable or moderately stable. Therefore, 
a condition assessment may be helpful in identifying problems needing attention on 
roads crossing multiple ownerships. 

• The next priority would be to consider temporarily closing spur roads, or local roads 
with low maintenance designations, that access plantations ten years old or younger 
(Map 30a). Coordinate with the BLM, ODF, ODFW, and private land owners to 
develop a road closure plan for subwatersheds with road densities greater than 2 miles 
per square mile. Roads accessing these sites generally are not needed for near term 
forest management activities and are perceived to be somewhat useless, in terms of 
access, for 10 to 20 years. Consequently, these roads, particularly those with problem 
segments such as unstable fill slopes, present a near-term road closure opportunity. 
These roads could be treated with some form of storm proofing, such as waterbarring 
or stream crossing removal, to minimize potential drainage or failure problems that 
could arise from a lack of maintenance. Many of these roads could be closed easily, 
at a relatively low cost, after pre-commercial thinning or brush release activities. For 
example, a road with dense vegetation growing along both sides simply could be 
scarified and waterbarred as site preparation for adjacent seed sources, especially 
alder. Waterbar installation should strive to avoid diverting concentrated flow to fill 
slopes. 

• Certain maintenance level-one roads in the 2610 and 2680 road systems have not 
been waterbarred (Appendix B). Installing waterbars on maintenance level-one roads 
is part of an ongoing Forest Service effort to provide some surface drainage features 
on roads that will not be maintained regularly. This would minimize road damage 
that could result from neglect. This type of effort is also relatively inexpensive and 
easy to implement. 

• There are some roads that could be removed from the road system entirely. These 
roads do not appear to be necessary for any forest management activities; they are 
maintenance-level spur roads that do not provide access to any identified unique 
locations such as dispersed campsites. A form of road obliteration could be 
considered appropriate for decommissioning these roads. Priority should be given to 
those roads with identified problem sites. 

• Roads in areas with high concentrations of overstocked, mid-seral stands 
(commercial-sized stands in the stem-exclusion stage) and predominantly federal 
ownership are high priority for retention for near-term forest management _activities, 
such as thinning to promote late-successional habitat These roads represent future 
restoration opportunities. Their future, in terms of remaining open or closed, should 
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be decided upon during forest management project planning by District 
Interdisciplinary teams. In the meantime, however, any road problem sites identified 
by the RCA should be given priority status, since these roads could remain open for a 
number of years. Restoration activities should repair or upgrade any problem sites as 
needed. 

6.3 THE CAPABILITY OF THE LATE-SUCCESSIONAL RESERVE TO 
FUNCTION AS A LATE-SUCCESSIONAL ECOSYSTEM AND SUPPORT 
RELATED WILDLIFE SPECIES 

6.3.1 Scoping Strategy 

A scoping strategy is suggested to provide focus on the highest-priority stands for 
treatment in the near tenn. This would involve a sequential series of steps: 

1. Identify subwatersheds with predominant federal ownership. As shown in Table 
20, these include: Cedar, Divide, Hand, Hoffman, Lawson, Lower Sweet, 
Thompson, Upper Divide, Upper Knowles, and Walker Subwatersheds. 

2. Within these subwatersheds, identify those that have the greatest amount of stem­
exlusion stage. These include: Cedar2, Divide, Hand, Thompson, and Walker. 
(Note that this is a reduction from the previous set of subwatersheds in step I .) 

3. From this subset, identify the subwatersheds that have the greatest near-term 
potential for accelerating development of late-successional characteristics. 1bis 
generally coincides with amount of"Mature 50-80," "Young Conifer, 11 and 
"Young Conifer Mix" stands. It also provides a general indication of commercial 
opportunities - those that do not require appropriated funding to accomplish. The 
subwatersheds include: Cedar2, Divide, Hand, Thompson, and Walker (same as 
previous set of subwatersheds ). 

4. Describe specific areas where specific ecological needs have been identified, such 
as providing connectivity, increasing block size, etc. Examples include: 

(a) Lower Sweet: There are opportunities for consolidation and expansion of late 
successional blocks. 

(b) Cedar2 (Western 112) and Hand (Southern 1/2): Treatment within selected young 
stands could accelerate development of late-successional characteristics and 
create a very large block of contiguous late-successional habitat. 

(c) Upper Divide: The Interior Mature Habitat Map (Map 23) shows the location of 
stands that could be treated to accelerate development of later successional 
characteristics and substantially increase the amount of interior habitat in several 
decades. 

Lower Siuslaw 
Watershed Analysis Page-JDS- February 6, 1998 



(d) Other Opportunities: Local resource professionals should identify additional 
habitat enhancement priorities, based on information provided in this analysis as 
well as local experience and expertise. Map 31 shows subwatersheds identified as 
restoration opportunities using these guides. 

The remaining steps in the scoping process have not undertaken as a part of this analysis; 
they are best accomplished by local resource professionals. 

5. Consider adjacent watersheds in assessing priorities. 

6. Identify most likely stand treatment opportunities on aerial photographs. 

7. 

8. 

9. 

Conduct detailed, site-specific stand examinations in these areas to determine 
actual conditions and expected responses, and to develop objectives-based 
prescriptions. 

Consider the dynamics of stand development: Assign a high priority to treatment 
of stands that are likely to grow out of the "window of opportunity" for density 
management in the near future. 

Consider short tenn cost vs. long term benefit of habitat manipulation within a 1.5 
mile radius of northern spotted owl activity centers. 

6.3.2 Treatments: General 

• Emphasis should be given to silvicultural treatments that accelerate development of 
late-successional characteristics on managed stands. Natural stands should be 
assessed to determine potential impacts on legacy material (including soil and fungi) 
prior to implementation of any silvicultural treatment. Treatments requiring activities 
that would damage or reduce the amount of legacy material within the stand, such as 
growid skidding that would breakup old large down logs, or cable yarding that would 
require the removal of snags for safety, should be avoided. 

6.3.3 Treatments: Managed Stands 

• Many stands in the 50-to-80 year-old class ("Mature 50-80") are excessively dense. 
Because of high site capability, trees in these stands tend to be very tall relative to 
their diameter. Tree crowns are often reduced, even on dominant trees, and rooting 
area is also limited. These stands are often beyond the "window of opportunity" for 
density management. Attempts at commercial thinning may result in increased 
windthrow, breakage, and loss of stand growth. Site-specific evaluations are needed 
to determine individual stand characteristics and capabilities for management 

• "Young Conifer" and "Young Conifer Mix" stands represent an opportunity for 
commercial entry that can accelerate the development of late-seral characteristics. 
Stands with larger average diameters and higher volwnes will be more viable 
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commercially, provided access and harvest methods are similar. Also, these stands 
often reach the upper limits of the "window of opportunity" for stocking control. 
Again, site specific evaluations are needed. 

• Pole-sized stands represent management opportunities that require both time and 
money investment. Highest-priority stands for treatment are those contributing the 
most to development of large blocks of land with LSR characteristics. Individual 
stands should be evaluated for expected growth response, as well as location in the 
landscape. 

6.3.4 Habitat Emphasis Considerations 

• Priority should be given to increasing the amount of mature interior conifer habitat. 
Where interior habitat exists, increase the amount of interior habitat and decrease the 
influence of edge through silvicultural treatments, particularly within the home range 
of known spotted owls and marbled murrelets. Stands selected for treatment should 
increase the circular, square, or rectangular shape of the existing interior habitat. 
Stand-level prescrijJtions should be designed to accelerate development of desired 
characteristics. Consider wide spacing to increase diameter growth and large limb 
development. Retain some "wolf' trees (exceptionally-fast growing trees that are 
rough-limbed and occupy a disproportionately large area). Where feasible, use 
irregular spacing patterns, release shade-tolerant conifers from shrub competition, and 
establish a second canopy layer of shade-tolerant conifers beneath widely-spaced 
overstories. The assessment for the Oregon Coast Province - Southern Portion 
provides an excellent focus on appropriate activities within LSRs (USDA, 1997). 

• Use silvicultural treatments to accelerate development of late-successional 
characteristics within owl activity centers that are currently below 40 percent suitable 
nesting habitat, or those with home ranges encompassing more than 30 percent 
private land. Maintain canopy cover of no less than 40 percent in 50 percent of the 
young conifer/young conifer mix (10 to 18 inches dbh >70 percent cover) through 
time to maintain foraging and dispersal habitat. 

• Provide connectivity between mature forest on federal lands in the Upper Divide, 
Walker, and northern portion of the Thompson subwatersheds by maintaining or 
developing interconnected. blocks of late-successional habitat through silvicultural 
treatment and/or harvest unit lay-out Riparian Reserves should form the core of the 
connectivity corridor. The location of the blocks oflate-successional habitat could be 
somewhat plastic as long as inter-connectivity is maintained through time. In other 
words, half of a connectivity block of late-successional forest could be harvested on 
Matrix land, as long as the other half had achieved or remained in late-successional 
seral stages. 

• Consider potential land exchanges to consolidate the two large contiguous blocks of 
mature habitat on Bailey Ridge (Knowles, Tilden, and Barber subwatersheds) and 
Bald Mountain (Thompson and W~r subwatersheds). Consider potential land 

Lower Siuslaw 
Watershed Analysis Page -107- February 6, 1998 



exchange to obtain the private land along Sweet Creek to allow restoration of the 
riparian area and connectivity between the east and west portions of Lower Sweet and 
Cedar2 subwatershed, and the north and south portions of the Hand subwatershed. 

• When prescribing site-specific silvicultural treatments, leave some areas untreated to 
mimic small-scale natural disturbance and recovery patterns. To provide adequate 
cover for dispersing or migrating late-successional species, these untreated stands 
should be maintained at approximately 2 optimal tree lengths (400 to 500 feet apart 
across the treated area) from the edge of any adjacent late-successional habitat. 

• Coordinate with BLM and ODF to manage the small isolated stands of mature forest 
within the eastern portion of the watershed to provide protective cover for dispersing 
late-successional species. 

• F<?llow "Survey and Management" strategies in the Northwest Forest Plan. 

6.4 LANDSCAPE SCALE PRIORITIZATION OF RECOMMENDATIONS 

• In order to prioritize recommendations by subwatershed, restoration priorities for 
aquatic habitat and late-successional terrestrial habitat were considered in conjunction 
with conditions that could limit restoration opportunities. The combination of these 
factors resulted in prioritization of subwatersheds in which restoration activities for 
individual resources were most likely to be successful and would be synergistic with 
other resources (Map 32). 

• The following analysis was used to prioritize subwatersheds for management 
activities. The potential for the subwatershed to provide aquatic resources and late­
successional terrestrial habitat, and respond to restoration techniques, was given a 
rating of high, moderate, or low. A score of high, moderate, or low was then given 
for likelihood of success at the subwatershed scale, based on certain limitations 
(primarily amount of private land). Each rating of high was given a value of3, 
moderate a value of 2, and low a value of 1. The value for each subwatershed was 
then added to determine overall priority: 

Total value of 8 to 9 was given high overall priority 
Total value of 5 to 7 was given medium overall priority 
Total value of 3 to 4 was given low overall priority 
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Table32. Overall Prioritization of Management Recommendations by 
Subwatershed 

Subwatenhed Aquatic Priority Terrestrial Priority Limitations 

Barber 2 2 2 

Berkshire 2 1 2 

Cedar2 3 2 3 

Cox Island I I I 

Divide 2 2 2 

Florence 1 I I 

Hadsal 3 I I 

Hand I 2 3 

Hoff 2 2 3 

Hood 3 I I 

Knowles 3 2 2 

Lawson 2 2 3 

Meadow I 2 2 

San Antone 2 I I 

Sibco 2 2 I 

Lower Sweet Creek 3 2 2 

Thompson 2 3 3 

Tilden I 3 2 

Turner 2 I I 

Upper Divide 3 2 3 

Upper Knowles 3 3 2 

Waite I 2 2 

Walker 3 3 3 

Score/Priority 

61M 

SIM 
8/H 

3/L 

6/M 

3/L 

SIM 

6/M 

7/M 

SIM 
7/M 

11M 

SIM 
41M 

SIM 

11M 

8/H 

61M 

4/L 

8/H 

8/H 

SIM 
9/H 
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Due to lack of data presented by the USGS, best line fit methodology was used to predict 
the expected 100-year recurrence interval for discharge for the lower Siuslaw watershed. 
Extrapolated data from the USGS data for the Siuslaw River Basin (gauging station 
#14307620) were used to predict the 1.25-, 2-, 5-, 10-, 25-, and 50.year recurrence 
intervals for discharges (these data are included in this appendix). The data was 
extrapolated by altering the USGS data to reflect the area of the lower Siuslaw watershed, 
rather than the entire 558-square-mile Siuslaw River Basin. The 100-year discharge was 
provided by the USGS using extrapolated data from the 1994 rating curve. 
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STATISTICAL SUMMARIES OF STREAMFLOW DATA IN OR.EGON: VOLUME 2 -- ANNUAL LOW 
AND HIGH FLOW AND INSTANTANEOUS PEAK FLOW 

By Roy E. Wellman, Janice M. Gordon, and Robert L. Moffatt 

ABSTRACT 

Statistical summaries of streamflow data at 358 stream-gaging sites 
are presented to aid in appraising the hydrology of river basins in Oregon. 
Records for 36 stream-gaging stations were compiled into separate periods 
because of changes in streamflow regulation during the period of data 
collection. Statistical summaries for the periods before and after 
regulation are presented for comparison. 

·A brief description is given on the physicaL and operational features 
for each stream-gaging station. Tables of annual low-flow and high-flow 
frequency data, and tables of instantaneous peak discharges for selected 
recurrence intervals also are shown. 

INTRODUCTION 

This is the second of two volumes of statistical summaries of 
streamflow data collected at stream-gaging stations in Oregon. Volume 1 
contains statistical summaries of monthly and annual flow, and monthly and 
annual flow-duration information (Moffatt and others , 1990). This report 
contains annual low- flow and high-flow frequency analyses, and flood­
frequency summaries. 

The purpose of this report is to provide streamflow characteristics, 
based on historical data, to water- resource managers. This report was 
prepared in cooperation with the Oregon Yater Resources Department (OWRD). 
The locations of stream-gaging stations are shown on plate l. 

STREAMFLOW RECORDS 

A brief description of each gaging station outlining the physical and 
operational features of the site precedes the statistical SUDIDlaries. 
Except for paragraphs describing revised records and extremes for a 
specific year, the station descriptions are identical to the 1987 published 
version in the annual release "Water Resources Data - Oregon" (U.S. 
Geological Survey, 1987 volumes 1 and 2). A detailed explanation of the 
station description and a definition of terms is given in that report . 
Data from active and discontinued gaging stations having a minimum of 10 
years of daily mean-discharge values are shown in this report. For active 
stations, data through the 1987 water year are included in this report. 

In addition to requiring 10 years of daily record to be included in 
these analyses, gaging-station records had to satisfy one of two criteria. 
The data had to be hydrologically transferable (for use in estimating 
streamflow in ungaged basins), or the data had to be a significant 
indicator of flow availability. For example, data from a gaging station 
at the outlet of a natural lake may have little hydrologic transferability 
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(owing to storage of water in the lake). The data, however, would be a 
good indication of low-flow availability as well as flood events, and 
would be included without the peak-low analyses. 

The natural £low of a stream may be altered by the construction of 
a dam, an irrigation diversion, or by the augmentation of flow by 
transbasin diversions; If drainage basi n conditions changed during the 
operation of a gaging station, statistical summaries that ref1ect both 
natural and altered states of flow are provided when there are at least 
10 years of data for each basin condition. 

STATISTICAL SUMMARY TABLES 

The tables of statistical analyses include magnitude and 
probabilities of non-exceedance of low flows in nine duration classes, 
magnitude and probabilities of exceedances of high flows in seven 
duration classes, and magnitude and probabiliti es of exceedances of 
instantaneous peak flows. The period of record shown in the heading is 
the first and last water year for which daily mean discharge values are 
available, and does not necessarily indicate continuous record (see the 
PERIOD OF RECORD paragraph in the station description for fragmentary 
records). The value "n" shown in the tables represents the number of 
years of systematic record used in the respecti ve computations of flow 
f requency. The statistical output in the low-flow and high-flow tables 
were generated by using computer programs available from the U.S. 
Geological Survey's (USGS) YATSTORE (National Yater Data Storage and 
Retrieval System) and USGS's computer sof tware ANNIE (Lumb and others, 
1989). The statistical outputin the instantaneous peak-flow tables were 
generated from annual instantaneous peak discharges using the USGS's 
computer software ANNIE. 

Frequency Curyes 

A frequency curve is a graphical representation of the cumulative 
distribution of a random population of data. If a time series i~ used, 
magnitude is related to some recurrence interval . These populations, 
for this report, ar e the n-day (n equals number of days) high flow and 
n-day low f low mean values generated f rom dail~ mean flow values and the 
annual instantaneous peak flow. If individuals in the population are 
random and homogeneous, the frequency curve can be used as a probability 
curve, estimating a probability of exceedance or non-exceedance. 
Frequency curves are applied to a wide variety of water resource 
problems. High flow f requency curves are used for flood-plain zoning 
and the design of industrial and municipal water-supply systems, 
irrigations supplies, and as guidelines for minimal flow requirements. 
Many other applications have been made. Guidelines outlined by Hardison 
(1969) were used to determine the extension of frequency curves. The 
recurrence interval was extended to 25 years if the minimum years of 
station record equaled 15 years; 50 years if the minimum years of 
station record equaled 20 years; and 100 years if the min~mum years of 
station record equaled 25 years. 
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Magnitude and Probability of Low Flows 

The computation period for low-flow analysis is based on a climatic 
year which ends on March 31, thus assuring the low-flow season will be 
complete within a twelve-month period. The annual events of various 
duration were evaluated for randomness with Kendall Tau statistics, 
avai lable in the ANNIE (Lumb and others, 1989), as a pre-processing step 
to frequency analysis 1989). Stations with Kendall Tau stati~tics 
indicating a 5 percent or less chance of annual flow events being 
independent were further studied to determine if the time periods were 
suitable for frequency analysis. Some stations exhibited apparent 
trends in the data as a 'result of climatic variability. Time periods 
were adjusted only i f land use changes in the watershed could be 
verified. 

The tabulations show annual-minimum mean flows for averaging 
periods of 1, 3, 7, 14, 30, 60, 90, 120, arid 183 consecutive days (n-day 
mean flows) for recurrence intervals of 2, '5, .10, 20, 50, and 100 years. 
The associated annual non-exceedance probabilities are 50, 20, -10, 5, 2, 
and 1 percent. The annual minima are based on a climatic year . 
Recurrence intervals for low· f lows represent the average time between 
occurrences of annual minimum flows less than the stated flow 
magnitudes. Non-exceedance probability is the probability, or chance , 
expressed as a per centage, that the annual minimum flow will be less 
than the stated magnitude in any given year. For example, the low flow 
during a 30-day period might not be exceeded on the average of once 
every 50 years, and would have a 2 percent chance of not being exceeded 
in any given year. 

Magnitude and Probabili ty of High Flows 

The computation period is based on a 12-month water year which ends 
September 30, af ter the occurrence of seasonal high-water events. 
Annual events of various dura tions were eva luated f or randomness w.ith 
Kendall Tau statistics, available in the ANNIE (Lumb and others, 
1989) software package, as a pre-processing step to frequency analysis. 

The tabulations show annual maximum mean flows for averaging 
periods of 1, 3, 7, 15, 30, 60, and 90 consecutive days (n-day mean 
flows) for recurrence intervals of 2, 5, 10, 25, 50, and 100 years. The 
associated a nnual exceedance probabilities are 50, 20, 10, 4, 2, and 1 
percent. The annual minima are based on a climatic year . Recurrence 
intervals f or high flows represent the average length of time be t ween 
occurrences of annual high flows greater than the stated flow 
magnitudes. Exceedance probability is the probability, or chance, 
expressed as a percentage, that the annual high flow will.be greater 
than the stated magnitude in any given year. Computed frequency points 
were checked to assure the 1-day high flows do not exceed peak-flow 
frequency points. 

Magnitude and Probability of Instantaneous Peak Flows 

The magnitude of instantaneous peak flows are listed in the 
statistical-summary tables for selected recurrence intervals as computed 
fro~ a log-Pearson Type III probability distribution of peak flows using 
guidelines f rom Bulletin 17B of the U.S . Water Resources Council (1981). 
The years of systematic record were the determinants for choosing the 
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coefficient of skew computational method. For stations having less than 
20 years of data, the frequency curve was based on a generalized skew 
coefficient. For stations having more than 20 years of data, the skew 
coefficient was determined by weighing the generalized skew against the 
skew of the systematic record of annual peaks as recommended by Bulletin 
17B of the U.S. Water Resources Council (1981). The skew used for a 
particular station is shown at the bottom of the table. Procedures for 
including historic flood information were used where applicable. 
Historical peaks are data outside the period or periods of systematic 
data. 

Major floods in western Oregon occur between October and March, 
when the majority of annual precipitation falls as winter rainstorms. 
In eastern Oregon, major floods can result from winter rainstorms, from 
spring melting of the winter snowpack, or from summer convective storms 
(U.S. -Geological Survey, 1991). Western Oregon flood events were 
considered to result from a singular cause, winter rainstorms, and were 
treated as one population. Eastern Oregon flood events, resulting from 
different causes, could not be identif~ed and separated objectively, and 
were not analyzed using a mixed-population analyses. 

Flood-frequency statistics at gaging stations immediately 
downstream from dams and reservoirs are computed only for the non­
regulated period, assuming there were 10 years of record available for 
the analysis. 
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SIUSU.W RIVER BASIJI 

14301620 $lUSLAlf RIVER llEAR KAPUtTOM, OR 
(National •tr••• quality account1nq network station) 

IDCATIOH.--IAt 44•03•45•, lonq 123•s2•ss•, in SW 1/4 HW 1/4 ••c.21, 7..17 s., R.lD w., ?An• County, Hydroloqic 01\it 
11100206, on ri9ht ti.nk 250 ft above She.maker Creek, 2 . 5 a1 north,..at of it.pleton, •nd at ~11• 23.7. 

DRAINAGE AREA.--saa mt'. 
PtRICD CF llECXllllt.-Octoti.r 1!161 to 1!187. 

GAGE.--W.ter-ata9e rec:o~er and creat-sta9e 9a9e. Elevation of 9aqe i• 41 ft, froni topogrephic ~p. 

REHARXS.--Ro requlation or d~veraions upatre .. from ataeion. 

AVERAGE DISCllARct:.--20 years, 2,141 tt1/s, 49.45 ln/yr, 1,551,000 acre-ft/yr. 

EXTREMES FOR PERIOD OF llECClUl.--it.xilaum dlsc:h.&1:98, 49,400 tt1/• Jan . 21, 1912, 9a9e hel9ht, 29.45 ft: ~in!M.lm 
discharge, 45 ft1 /a Au9, 11, 19, 1977·. 

&llTREMZS OOTSIDE PERIOD OF RECORD. --Floocl of ~r 1964 reached a st•q• of about 28 ft, from 1nformet1on by 
local resident• (d1acharqe not detel:llllned). 

PERIOD 
CCCIII• 

SECU-

STATISTICAL SOIMN\JES 

In • number of values used to compute stat1•t1cal 

MMi!II'flJDE MD Pl\OaAll ILJTY CF AHJllJAL LOii FLOW 
BASED ar PERIOD CF RECCllUI lHt-1917 

DISCHAAGE, IW J"r2 /S, FOR Illl>JCJ.TEU IU:CURR&HCE 
JllTERVIJ., IH n:MS, AlllJ IJlllUAL llOel-
EXCEIDMCE PR08~lLlTY, IB tPC:tllt 

TI\1£ z 5 10 20 so 100 
DAYSI n 50t 20• lOt St 2' 1' 

i 19 89 " 57 s1 
3 19 91 '8 59 53 
7 1ll 95 71 62 SS 

14 19 101 76 66 59 
30 19 112 16 '16 68 
6D 19 137 105 92 82 
90 19 1'4 126 111 100 

120 u 204 159 141 129 
193 19 367 281 246 221 

AAGHITll?lE NfD PROBABil.JTY OF ANmlAI. HIGll FLOW 
BASEi> Oii PERIOD CF RECORD 1968-198'1 

DISCllMGE, llC FY /S, FOii llfDtCATU> tu:C:ORREHCE 
PERIOD IllTCRVIJ., Ill Y2ARS, AND AlltnJIJ. 
ccoaa- EXCEEDIUICE PR08Nlll.ITY, IN PEltCENT 
SECU~ 

TIVE 2 s 10 ZS so 100 
DAYSI 

l 
3 
7 

15 
30 
60 
90 

ft so• 20• lOt 0 2• 

19 23300 32900 38800 45806 so6oo 
19 19200 26$00 30900 36000 39500 
19 14100 18'00 21300 24500 26600 
19 10000 13000 14700 1'800 18300 
19 7890 9'50 1050Q. 11300 11800 
19 6230 7HO HlD 9610 10100 
19 5450 7040 7760 8420 17'10 

KAGllI'flJDE All!> P!UlllMlll.ITY CF INSTMTANEOllS PEAK Fl.OW 
BASED OM PERIOD Of" RECORD 1961-1981 

DISCHARGE, Ill n 1 
/S, FOil IlllDICATtD R£CIJRREllCE IllTERV>.t. , IN 

YEARS, ARD AJIRlJAL £XC£EDAllCE PROBABILITY t I1' fERCEllT 

i.zs 2 s 10 z$ so 10 0 
10• SOt 20• 10' .. 2' n 

11900 21000 38200 dsoo 54700 61500 

sy.c ... cic n - 20 h1 •toric:&l n • 0 
Cener•li zed l "lb •le- • -0.121 
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~TlOll.-I.at 44•03•45•, lon9 123°5? '55•, in S1I l/C llW 1/4 ••c.27, T.17 s., R.10 w., Lan• County, Hydrolo91c Unit 

1710020,, on r19ht bank 250 ft above ~k•r Cr••k, 2.5 111 north-•t of tl&pleton, and at mib 23. 7. 

i 
~AGE AJlEA.-511 1111 • 

?£1lIOO CF llECDIU>.--octobttr lH1 co n n. 

~.-wat•r-sta9• r•cord•r and cr•st-•ta9e 9a9a. El•vatian of 9a9• 1• 41 ft, frOlll toP09raphic Jn&p. 

~s.-Mo r•9Ul&tion or div•r•ions upstream frOlll •tation. 

J 
AVEJUIGE DISCHARct.--20 years, 2, 141 ft /s, 49.45 in/yr, l,551,000 acra-ft/y:. 

£l(Tll£HES FOii PE~IOD OF RECDRD.-Ha•.llrum dischar9e, C9,400 ft,/s ~an. 21 , 1972, 9a9e hai9ht, 28.4~ ft; miniJm»u 
"dhchar9a, 45 ft>/s ~- 18, U, 1911 . • 

J;XTltEHES CIOTSIDE PEl\IOO or llECOllo.-rlood ot Decmlll>•r 1964 reac:had a sta9a af about 28 f:, from 1ntotlll&t1on by 
ioc:al re•1d•nt• Cd1.charqa not d4tta~dl • 

In • nUml>•r of value• used to ~ta scat1st1C•; inonth• ara abbreviated: Ann • annual) 

MOnthly and annual n.a t1 s t 1c • baMd on -an daily dhch9rqa, i n ellbic h at per s econd 

Standard Percent of 
Konth n Hin.i- 1y ... r1 HHiJIUlll (year) Kaan deviation annua l ~nof! 

Oct 20 94 1975 1220 19'9 4 49 323 l.8 
llOV 20 281 19'1'1 7120 1974 2520 2020 9 . ., 
Dae 20 261 1971 97 90 11182 5260 2800 20 . 9 
.;1in 2t 300 19'17 10100 19'10 5000 2160 19,8 
Feb 20 116 l97'7 9010 1986 {710 208() 17 .0 
Ma:- 20 1290 1978 i S20 1914 3530 1100 14. 0 
A;)r 20 '" un 4450 1982 2120 1020 8. I 
tuy 20 541 UIS 2100 1914 1040 Ul ~. l 
Ju~ 20 32~ 1913 1?40 1 984 567 255 2 . 2 
Jul 2D 121 19'17 621 1'13 zu 106 1. l 

""~ 2C .,, 19'73 .UI 19'8 i n 61 0,6 
s.a;: 2C " 1987 3l 6 1'71 1'4 83 0,7 

"'"' 5'76 1911 3120 1974 2140 '724 100 . 0 

rlov du=a:1on stat.1st1cs based on inaan daily discharqa 

~1schar91, 1n eu~1c !eat per second, vh1eh vu aqua led DJ: excndad tor indicated percent of t1N 

.Month 95 90 u 80 15 10 6C 50 40 30 25 20 !5 10 

~ 84 93 103 121 147 158 11' 204 243 362 468 '29 198 11'70 
llov 215 310 422 504 580 6'9 Hl 1200 lno 2450 2'10 3680 4930 6150 
Dec 396 110 1110 1510 1170 2110 2930 3'7'0 020 6350 1220 8210 '340 1400 
Jan 531 1010 1310 HifiO 1170 2100 ?S40 3160 4DOO 5320 6180 7200 8240 900 
Feb 905 1230 1490 1780 2030 2210 2780 3380 4170 5370 6030 7080 8220 100 
11ar 1140 1320 1480 1'30 1740 lHO 2170 2570 3110 3170 4430 5090 5900 10t0 
>.pr 786 919 1010 l09C 1170 1250 1400 1510 1130 2210 2ts0 2790 3190 3950 
llAy H9 508 562 '14 6SC 04 771 1'3 975 1100 lUO 1280 1400 1'40 
o1un 2'9 291 l20 349 371 Jfl 428 4'6 517 511 605 645 714 844 
Jul 135 152 166 116 IU 1'5 217 240 2'8 294 313 338 366 404 
Au9 13 13 93 106 115 121 133 143 154 168 180 190 201 221 
S•p 16 12 11 u u lOC 11' 142 112 208 228 258 20 363 

Mii 100 136 167 1'9 242 311 519 HO 1360 2060 2540 31!10 4130 5800 

:us 

0 

0 

0 

Q 
5 (n) D 

185C 20 
9550 20 
41C!I 20 
5600 20 
3300 20 
904C 20 
5450 20 
2070 20 
1220 20 
'13 20 
271 20 
49'7 20 

8100 0 
,Q 
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Road Condition Inventories 



Key to the Chronic Road Maintenance Locations map 

Source: Eli Adkisson. Roads Manager on the Mapleton Ranger District 

All Forest Service local roads (spurs) have been waterbarred unless noted otherwise. 

1. Hadsall Creek Road (County Rd 5035, FS #4880): From entry (MP 0.0) at County 
Rd 5036 south to Forest Service Boundary. 

• High traffic and use 
• Extensive tread damage annually from log haul 
• Requires annual ditch cleanou~ primarily from tread erosion and cutbank ravel 

2. Sweet Ck. Road (County Rd 5036, FS #48): From Cedar Ck south to Goodwin Pk. 
• D~teriorating culverts, metal pipes are rusted and not functioning well 
• Requires annual ditch cleanou~ extensive cutbank ravel 

3. Beaver Ck Road (FS #4800-831}: From Forest Boundary (MP 0. 7 aprox.) to a half 
mile upstream (northeast) from Cabbage Ck confluence. 

• Road flooding and drainage problems from Beaver dams 

4. Sunset Road (FS #2480): From road #24 intersection southeast to Elk Wallow Ck. 
• Extensive cutbank ravel and backslope failures/slumps 

5. Cedar Ck Road (FS #24): From road #2480 intersection west to spur road #888. 
• Multiple road prism slumps and sidecast failures (deteriorating logs in fill) 
• Repaired 7 locations with deep-seat patches (compacted layers of pit run and gravel 

fill) 

6. FS Roads #2610-812, 818, 819, & 820: 
• None have been waterbarred 
• Some road prism sections are sinking (slumps) 

7. FS Road #2610 & 2610-719: From the end of spur #719 north to intersection with 
road # 2610, and then east to intersection with road #2619. 

• Lots of slumps and cutbank ravel along entire length 

8. All of the FS #2680 spur roads in section 36 have not been waterbarred. 
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Lower Siuslaw Watershed Analysis 
Chronic Road Maintenance Sites 

Lower Siuslaw Watershed Boundary 

li " •11 Chronic Road Maintenance Site 

® Site Identifier 

Information provided by Eli Adkisson 
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RCA Key: 

For Column Headings for the Culvert Assessment: 

DIA == pipe diameter (in) 
SID == route or road number 
MP == milepost 
Type = culvert type 

galv = galvanized bit = bituminous cone = concrete 
GRAD = gradient of pipe 
FILL 1IT =depth of fill above pipe at road centerline (ft) 
CHAN WDT = channel width (ft) 
INCOND = inlet condition 

• 

pl -= plugged culvert inlet pp = partially plugged culvert inlet cl = clear inlet 
OUTCOND - outlet condition 
ounrr = outlet height (ft) above water 
DIVER_POT =diversion potential 
DIVER_DIS =distance (ft) of diverted flow to next channel entry site 
PROBLEMS= specific field notes, available from S.0., Courtney Cloyd 
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VfUZ-..TS £t.l2_,. Scvs~ 
I ~ y,;. • (.. 

"1 AAEA PERIMETER I CULVERTS CULVERTS I DIA SID !NSID MP LINK TYPE !GRAD 
0.000000 0.000000 1 896 18 2170000 ls6 6.45 I 0.000000 csalv 4 
0.000000 0.000000 2 1552 o 217000000.oo ls126 0 .000000 
0.000000 0.000000 3 895 18 2170000 ls5 2.0 0.000000 bit 3 
0.000000 0.000000 4 8Zl 24 2170000 ls4 1.7 0.000000 bit 8 

I 0.000000 0.000000 5 826 36 2170000 ls3 1.6 0.000000 galv 
0.000000 0.000000 6 894 24 2170000 ls2 1.3 0.000000 bit 6 
0.000000 0.000000 7 893 48 2170000 ls1 .5 0.000000 bit 8 

I 0.000000 0.000000 8 897 18 2610000 ls7 6.7 0.000000 aalv 4 

L' 
0.000000 0.0000001 9 904 24 2680000 ls13 .8 0.000000 galv 1 
0.000000 0.000000 10 905 36 2680000 ls13.1 .8 0.000000 oalv 2 
0.000000 0.000000 11 898 18 2610811 lsB .4 0.000000 aalv 3 
0.000000 0.000000 12 1545 0 261000000.00 ls103 0.000000 

[ 0.000000 0.000000 13 1546 0 261000000.00 ls102 0.000000 
0.000000 0.000000 14 900 24 2610827 ls9 .15 0.000000 10 
0.000000 0.000000 15 1547 0 261000000.00 ls101 0.000000 
0.000000 0.000000 16 901 24 2610000 ls10 1.0 0.000000 6 

r 0.000000 0.000000 17 1548 0 261083400.00 ls125 0.000000 
0.000000 0.0000001 18 902 18 2610000 ls11 .55 0.000000 8 - 0.0000001 0.000000 19 903 18 2610000 ls12 .1 0.000000 aa!v 3 
0.000000 0.000000 20 1549 0 480083100.00 lls108 0.000000 

I 0.000000 0.000000 21 908 18 4800831 ls14 .8 0.000000 laalv 3 
0.000000 0.000000 22 907 24 4800831 ls15 1.0 0.000000 aatv 13 
0.000000 0.000000 23 1550 0 480083100.00 ls109 0.000000 
0.000000 0.000000 24 914 24 4880000 fs21 .1 0.000000 ga!v 1 

I 0.000000 0.000000 25 915 24 4880000 ls22 .15 0.000000 laalv Ii 
0.000000 0.000000 26 916 18 4880000 ls23 .18 0.000000 iaalv 1 
0.000000 0.000000 27 917 36 4880000 ls24 1.4 0.000000 bit 2 
0.000000 0.000000 28 918 30 4880000 ls25 11.5 0.000000 galv 1 

1 0.000000 0.000000 29 1551 0 480083600.00 ls110 0.000000 
0.000000 0.000000 30 1553 0 488000000.00 ls104 0.000000 I 
0.000000 0.000000 31 919 24 4880000 !ls26 2.25 0.000000 bit 2 

- 0.000000 0.000000 321 976 24 4880000 ls26.1 2.25 0.000000 bit 2 

[ 0.000000 0.000000 33 920 18 4880000 ls27 2.35 0.000000 bit 1 
0.000000 0.000000 34 974 24 4880000 ls27.1 2.4 0.000000 bit 2 
0.000000 0.000000 35 1536 0 488000000.00 ls105 0.000000 

- 0.000000 0.000000 36 921 24 4880000 ls28 2.7 0.000000 galv 2 .. 0.000000 0.000000 37 975 24 4880000 ls28.1 2.7 0.000000 galv 2 
I!!!! 0.000000 0.000000 381 928 18 4880000 ls35 4 .0 0.000000 laalv 1 

0.000000 0.000000 39 922 18 4880000 lls29 2.85 I 0.000000 l!::ialv 1 

0 0.000000 0.000000 40 923 18 4880000 ls30 3.0 0.000000 IQalv 2 
0.000000 0.000000 41 1538 0 488000000.00 ls107 0.000000 
0.000000 0.000000 42 924 30 4880000 ls31 3.2 0.000000 laalv 1 
0.000000 0.000000 43 925 24 4880000 ls32 3.4 0.000000 aalv 2 

~ 
0.000000 0.000000 44 1537 0 488000000.00 ls106 0.000000 I 
0.000000 0.000000 45 sn 24 4880000 ls32.1 3.4 0.000000 galv 2 
0.000000 0.000000 46 927 30 4880000 ls34 3.6 0.000000 aaiv 3 
0.000000 0.000000 47 926 36 4880000 ls33 3.45 0.000000 bit 2 

J 0.000000 0.000000 48 1500 0 240000000.00 ls119 0.000000 
0.000000 0.000000 49 937 18 2400000 ls43 1.4 0.000000 aalv 3 
0.000000 0.000000 50 936 24 2400000 ls42 1.12 0 .000000 cone 3 
0.000000 0.000000 51 935 30 2400000 ls41 1.1 0.000000 cone 

J 0.000000 0.000000 52 1539 0 480083100.00 ls111 0.000000 
0.000000 0.000000 53 1501 0 240000000.00 1$118 0.000000 
0.000000 0.000000 54 934 18 2400000 ls40 1.05 0.000000 aalv 3 
0.000000 0.000000 55 933 18 2400000 ls39 .75 0.000000 aalv 3 

) 0.000000 0.000000 56 932 40 2400000 ls38 .7 0.000000 cone 1 
0.000000 0.000000 57 931 18 2400000 ls37 .5 0.000000 aalv 
0.000000 0.000000 58 930 18 2400000 ls36 .45 0.000000 cone 2 

J 
0.000000 0.000000 59 1540 0 480083100.00 ls97 0.000000 
0.000000 0.000000 60 1541 0 480083100.00 ls98 0.000000 
0.000000 0.000000 61 1542 0 480083100.00 1s99 0.000000 
0.000000 0.000000 62 909 18 4800831 ls16 6.4 0.000000 galv 3 

] 
0.000000 0.000000 63 1543 0 480083100.00 ls100 0.000000 
0.000000 0.000000 64 910 18 4800831 ls17 6 .5 0 .000000 6 
0.000000 0.000000 65 911 18 4800831 ls18 6.7 0.000000 aa!v 2 
0.000000 0.000000 66 912 18 4800831 ls19 6.75 0.000000 aalv 3 

1 0.000000 0.000000 67 913 18 4800831 ls20 6 .8 0.000000 ,aalv 2 
0.000000 0.000000 68 1523 0 240000000.00 ls76 0.000000 

FILL HT CHAN_WDT INCOND 
3 30 pp J 

I 
13 50 cil ). 

2 36 PP l 
4 50 PP " 3 15 C\ s-
6 40 'Ch ... 
3 30 pp 1 
5 180 c) ~ 
7 180 IPP ~ 
I 40 pl iO 

118 95 pp 11 

15 75 cl ,,. 
12 75 c~ I~ 
20 125 bll I lJ ,_ 

3 90 loo t5 
4 60 loo 11.. 

12 100 "cj) l\ 
2 6~ t\ 
3 50 PP I ~ 

13 e:11 .._ 
-

1 60 ct> ;;i_ / 

I 

2 100 Cl 1l.. 
3 100 en ., .,, 

.. 
3 300 ell '1..rJ 
3 1300 [Cf\ .,, c:-

4 60 cb 'l t. 
5 60 cb ']_, 

13 100 en .l.g-
3 40 ; ell ~ 

3 60 pp :..., 

I I 
' 1 cl) ~~ 

13 75 lop ~ 2. 
! 
4 5 PP ~~ 

120 120 lcl\ 31( 

12 I j lcl ~~-

10 45 loo 
10 50 j cl ) 

12 80 le!) ~~ 

8 60 cl '\Jt 
3 50 'd 
3 60 cl' 
3 25 Cl) 

4 30 pp LI} 

10 120 iol "'" 
13 60 lop U'i 
12 100 1cll 
6 75 pp 
4 60 pp "~ 

OUTCOND OUTHT 
lok 1 

I 
ok 3 
ok 6 
sl 30 
ok 2 
ok 0 

ok 0 
ok 0 

I 

ok 0 

ok 2 

ok 0 
ok 3 

ok 1 
1ok 0 

lok 0 
lok 12 
ok 3 

lok 5 
ok 11 

I 
I 
ok 1 
ok 4 
ok 
ok 

ok 2 
pl 4 
ok I 
ok 16 
sl ; 

I ! 
ok !5 
ok 11 

I 
ok 1 
ok 3 
ok 1 

ok 1 
Ok 0 
c k 0 

ok 1 
ck 1 
ok 0 
ok 1 
ok 3 

ok 0 

ck 0 
ok 6 
ok 4 
ok 4 

!DOW NPIPE DIVER POT DIV ER DIS 

I 'y 1500 

y 200 
y 200 

I y 100 
v 200 
y 500 

I 'Y 50 
n 
n 
y 150 

I 
y 

I 
IY 50 

I 

y 300 

Iv 50 
y 200 

n i 
I n 

n 
n 

I n 

I 
I 

n 
n 
n 
n 
I 
n 
n I 

I IY 
I y 100 
l 
' 

n 
I 

I y 250 
y 300 

y 300 
y 300 
'y 300 

:Y 50 
ly 100 
y 100 

y 100 
IY 100 
IY 200 
n 
n 

n 

n 
n 
n 
n 

PROBLEMS 
see notes 

see notes 
see notes 
see notes 
see notes 
see notes 

!see notes 
I 

see notes 

I 

I 
see notes 

see notes 
see notes 

!see notes 
!see notes 

see notes 
!see notes 
see notes 

I 

!see notes 
see notes 
see notes 
see notes 

!see notes 
see notes 
see notes 

lsee notes 
see notes 

see notes 
see notes 

see notes 
see notes 

see notes 
see notes 

see notes 

CL-=- 4J­
ff-=- ~,_ 

p L. -:. Lt 4-u.. fS 



f 
[ 

f i 
-

l 

1 
~ 

~ 

0 
0 

l 

' 
I 

I 

I 

:AREA PERIMETER 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0 .000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 

CULVERTS CULVERTS I 
69 1524 
70 1521 
71 1522 
72 1503 
73 1502 
74 1544 
75 1520 
76 966 
77 1504 
78 1525 
79 965 
80 1505 
81 1526 
82 1506 
83 1528 
84 1527 
85 951 
86 964 
87 1507 
as 949 
89 963 
90 950 
91 962 
92 1508 
93 961 
94 1509 
95 970 
96 972 
97 971 
98 953 
99 969 

100 1511 
101 954 
102 1512 
103 955 
104 1513 
105 956 
106 9S7 
107 958 
108 959 
109 960 
110 1514 
111 1515 
112 1516 
113 1517 
114 938 
115 939 
116 1518 
117 945 
118 942 
119 940 
120 941 
121 1519 
122 944 
123 943 
124 947 
125 1529 
126 1530 
127 1531 
128 1532 
129 1533 
130 1534 
131 1535 

DIA SID INSID MP !LINK 
0 240000000.00 ls75 0.000000 
0 240000000.00 ls81 0.000000 
0 240000000.00 lsSO 0.000000 
0 248093300.00 ls124 0.000000 
0 248000000.00 ls120 0.000000 
0 240095000.00 ls83 0.000000 
0 240000000.00 ls82 0.000000 

18 4800831 ls69 1.65 0.000000 
0 248093300.00 ls123 0 .000000 
0 240000000.00 ls74 0.000000 

18 4800831 ls68 1.6 0.000000 
0 248093300.00 ls122 I 0.000000 
0 240000000.00 ls79 0.000000 
0 248093300.00 ls121 0.000000 
0 240000000.00 ls77 0.000000 
0 240000000.00 ls78 0 .000000 

24 4800000 ls53 .35 0.000000 
18 4800831 ls67 1.3 0.000000 
0 480000000.00 ls84 0.000000 

24 4800000 ls54 .55 0 .000000 
24 4800831 ls66 1.1 0 .000000 
18 4800000 ls55 .6 0 .000000 
18 4800831 ls65 .85 0.000000 

0 480000000.00 ls85 0.000000 
18 4800831 ls64 .7 0 .000000 

0 480000000.00 ls86 0.000000 
36 4800939 ls72 .3 0.000000 
30 4800939 ls70 .15 0.000000 
0 4800939 ls71 .3 0.000000 

90 4800000 ls56 1.25 0 .000000 
36 4800940 ls73 .05 0.000000 
0 480000000.00 ls112 0.000000 

36 4800000 ls57 1.45 0.000000 
0 480000000.00 ls113 0.000000 

36 4800000 ls58 1.75 0.000000 
0 480000000.00 ls114 0.000000 

18 4800000 ls59 1.85 0.000000 
18 4800000 ls60 1.95 0.000000 
36 4800000 ls61 245 0.000000 
18 4800000 ls62 2.75 0 .000000 
30 480000000.00 ls63 2.8 0.000000 
0 480000000.00 ls115 0.000000 
0 480000000.00 ls11 6 0.000000 
0 480000000.00 ls87 0.000000 
0 489000000.00 ls93 0.000000 

24 4890000 ls44 2.25 0.000000 
18 4890000 ls45 2.4 0.000000 
0 489000000.00 ls117 0.000000 

36 4890912 ls51 .5 0 .000000 
24 4890000 ls48 3.3 0.000000 
18 4890000 ls46 2.9 0.000000 
18 4890000 ls47 3.1 0.000000 
0 480000000.00 ls88 0.000000 

18 4890912 ls50 .5 0.000000 
18 4890912 ls49 .5 0.000000 
18 4890000 ls52 3.9 0.000000 
0 480000000.00 ls89 0.000000 
0 480000000.00 ls90 0.000000 
0 480000000.00 ls91 0.000000 
0 480000000.00 ls92 0.000000 
0 480091000.00 ls94 0.000000 
0 480091000.00 ls95 0.000000 
0 480091000.00 ls96 0.000000 

TYPE GRAD !FILL HT ICHAN W Dl INCOND OUTCOND OUTHT DOW NPIPE DIVER POTIDNER DJS PROBLEMS 

I 

I 

bit 2 2 60 
pl " ' 

pp n 

bit 2 2 40 cl ~r;, ok 1 n 

I 
I 

I I I 
bit 2 6 40 pp 5"( c k 4 y 250 see notes 
bit 2 2 75 Cl ck 3 

-
bit 2 3 60 pp ~ ok 0 IY 100 
Qalv 2 3 75 PP ok 4 y 250 see notes 
bit 2 2 50 PP ck 0 IY 100 see notes 
galv 2 2 PP Cit. ck 4 y 150 see notes 

I 1 
galv 1 40 DD t:;7 ok 1 n see notes 

bit 1 10 90 pp 5'J ok I n see notes 
bit 16 15 ; I.I ok 4 y 100 
bit 6 8 40 ;I) ok 0 
galv 1 12 150 pp ok 0 I n . 150 see notes 
bit 3 10 I pp /,). ID n 

. 
bit 13 8 75 blJ c.~ ok IY 75 see notes 

-::.... 
bit 2 5 60 cV (J I( ok 0 IY 60 

bit 2 3 20 PP t,,~ ok 2 n 
bit 2 3 20 ,pp ok 0 n see notes 
bit 1 13 20 IDD ok 1 see notes 

2 4 25 iPI ok n see notes 
I PP '11 l y see notes 

I 
I I 

I 
!lalv 4 60 'QI 7'1 ok 3 y 50 
1aalv 2 3 50 cl} ok 1 y 50 -
bit 10 ~ 11 '1.1 ok see notes 
bit 2 8 60 'r l/ ok 2 

1 3 •V ok y 100 
bit 1 3 60 PP "1. c; ok 0 n 

bit 10 ~ ok see notes 
bit 10 ·cv ok see notes 
bit 2 6 75 DD 1 q; ok 0 y 200 

I 

. 



~ .. 
7~ .)fllS'"~ ~~£.,JI - lur/L ·-

I ,,..-~ ' iooe TN ODE LPOLY RPOLY :LENGTH(M) RDPROB ROPROB 10 SEQ NO ROUTE MP Rs=(rl < PROBLEM..J ROUTE END MP MP FEET 
0 0 0 0 22.268450 1 1 1.000000 2170000 0.800000 LS 2170000 0.814205 4224.000000 
0 0 0 0 14.846030 2 2 2.000000 2170000 4.100000 LS 2170000 4.109470 21648.000000 

I 0 0 0 0 23.752890 3 3 3.000000 2170000 4.400000 LS 2170000 4.415152 23232.000000 
..J' 0 0 0 0 35.628970 4 4 4.000000 2170000 5.900000 FF 2170000 5.922727 31152.000000 

0 0 0 0 15.677320 5 5 5.000000 2170000 6.000000 FF 2170000 6.010000 31680.000000 
0 0 0 0 15.677200 6 6 6.000000 2170000 6.450000 LS 2 170000 6.460000 34056.000000 r 0 0 0 0 12.126890 7 7 49.000000 2400000 0.500000 FF 2400000 0 .507576 2640.000000 
0 0 0 0 15.158450 8 8 50.000000 2400000 0.850000 FF 2400000 0.859470 4488.000000 
0 a 0 0 16.007500 9 9 51.000000 2400000 1.000000 CF 2400000 1.0100001 5280.000000 ,..., 0 0 0 0 9.095223 10 10 52.000000 2400000 1.120000 FF 2400000 1.125682 5913.600000 

I ~ 0 0 0 0 12.126730 11 11 53.000000 2400000 1.350000 FF 2400000 1.357576 7128.000000 ... 0 0 0 0 50.022960 12 12 54.000000 2400000 1.400000 FF 2400000 1.431250 7392.000000 
0 0 0 0 18.190170 13 13 55.000000 2400000 1.550000 FF 2400000 1.561364 8184.000000 

jl 0 0 0 0 30.316920 14 14 56.000000 2400000 1.700000 FF 2400000 1.718939 8976.000000 
l 0 0 0 0 30.316920 15 15 57.000000 2400000 1.750000 FF 2400000 1.768939 9240.000000 

0 0 0 0 9.095174 16 16 58.000000 2400000 1.900000 FF 2400000 1.905682i 10032.000000 
0 0 0 0 15.158530 17 17 59.000000 2400000 2.000000 FF 2400000 2.009470 10560.000000 

\ 0 0 0 0 30.317120 18 18 63.000000 2400000 2.550000 FF 2400000 2.568939 13464.000000 
I 0 0 0 0 22.737680 19 19 64.000000 2400000 3.300000 FF 2400000 3.314205 17424.000000 

0 0 0 0 15.158550 20 20 66.000000 2400000 2.550000 FF 2400000 2.559470 13464.000000 
,_ 0 0 0 0 45.475300 21 21 67.000000 2400000 3.700000 FF 2400000 3.728409 19536.000000 

' 0 0 0 0 36.380310 22 22 68.000000 2400000 f 3.750000 FF 2400000 3.772n1 19800.000000 
u 0 0 0 0 75.792340 23 23 69.000000 2400000 4.300000 FF 2400000 4.347348 22704.000000 

0 0 0 0 45.475340 24 24 70.000000 2400000 4.560000 FF 2400000 4.588409 24076.800000 
'-- 0 0 0 0 45.476080 25 25 71.000000 2400000 4.660000 FF 24000001 4.6884091 24604.800000 

l 0 0 0 0 37.895780 26 26 72.000000 2400000 4.960000 FF 2400000 4.983674 26188.800000 
_j 0 0 0 0 60.634190 27 27 73.000000 2400000 5.310000 FF 2400000 5.347879 28036.800000 

0 0 0 0 53.054770 28 28 74.000000 2400000 5.410000 FF 24000001 5.4431441 28564.800000 - 0 0 0 0 30.317120 29 29 75.000000 2400000 5.860000 FF 2400000 5.878939 30940.800000 
II 0 01 0 0 75.792430 30 30 76.000000 2400000 6.110000IFF 2400000 6.157348 32260.800000 
~ 0 0 0 0 27.285370 31 31 77.000000 2400000 I 6.210000 FF 2400000 6.227045 32788.800000 

0 0 0 0 51 .538950 32 32 78.000000 2400000 6.23COOO FF 2400000 6.262197 32894.400000 

I_! 
0 0 0 0 22.738480 33 33 79.000000 2400000 6.240000 FF 2400000 6.254205 32947.200000 
0 0 0 0 60.633470 34 34 80.000000 2400000 6.440000 FF 2400000 6.4778791 34003.200000 
0 0 0 0 90.951390 35 35 81.000000 2400000 6.640000 FF 2400000 6.696818 35059.200000 
0 0 1 0 0 15.157410 36 36 82.000000 2400000 I 8.060000 CF 2400000 8.069470 42556.800000 

• 0 0 0 0 29.350780 37 37 65.000000 2400848 1.400000 CF 2400848 1.418939 7392.000000 
j "t 0 0 1 0 0 10.634380 38 38 60.000000 2400852 0.500000 FF 2400852 0.505682 2640.000000 
T' 0 0 0 0 17.7238801 39 39 61.000000 2400852 0.800000 FF 2400852 0.8094701 4224.000000 

0 0 0 0 177.238800 40 40 62.000000 2400852 1.600000 FF 2400852 1.6946971 8448.000000 
ri 0 0 0 0 27.877850 41 41 83.000000 2480000 0 .100000 FF 2480000 0 .117045 528.000000 

' ~ ! 0 0 0 92.926160 42 42 84.000000 2480000 0.350000 FF 2480000 0.406818 1848.000000 . 
0 0 0 46.463020 43 43 85.000000 2480000 0.550000 FF 24800001 0.578409 2904.000000 

/' ! 
\ ... , 't.:_ 

.......... 

0 0 0 0 92.926120 44 44 86.000000 2480000 0.600000 FF 2480000 0.656818 1 3168.000000 
1 0 0 0 0 61 .950880 45 45 87.000000 2480000 0.750000 FF 2480000 0.787879 3960.000000 

' 0 0 0 0 46.463100 46 46 88.000000 2480000 0.800000 FF 2480000 1 0.828409 4224.000000 
. . l. ·~ )• . . ·:.. . ~ 

,. ' - ~ 

0 0 0 0 650.483200 47 47 89.000000 2480000 3.300000 FF 2480000 3.697727 17 424.000000 
0 0 0 0 92926630 48 48 91.000000 2480000 4.100000 FF 2480000 4.156818 21648.000000 

f 0 0 0 0 27.219310 49 49 7.000000 2500000 0.300000 FF 2500000 0.317045 1584.000000 
l 0 0 0 0 27.219400 50 50 8.000000 2500000 0.350000 FF 2500000 0 .367045 1848.000000 

v F :::. t=" l GL- C.iA.:{ L v/~ 
0 0 0 0 18.146310 51 51 9.000000 2500000 0.450000 FF 2500000 0.461364 2376.000000 
0 0 0 0 23.168520 52 52 14.000000 2500712 0.150000 CF 2500712 0 .164205 792.000000 . 

I 0 0 0 0 22.401800 53 53 10.000000 2500796 0.200000 FF 2500796 0.214205 1056.000000 ts =- L ~ c:> 5 Lt l>-ff. 
0 0 0 0 26.882080 54 54 11.000000 2500796 0.370000 FF 2500796 0.387045 1953.600000 
0 0 0 0 14.934500 55 55 12000000 2500796 0.400000 FF 2500796 0.409470 2112.000000 

( 
0 0 0 0 26.882250 56 56 13.000000 2500796 0.650000 FF 2500796 0.667045 3432.000000 
0 0 0 0 t4.78n80 57 57 15.000000 2610000 0.400000 LS 2610000 0.409470 2112.000000 
0 0 0 0 14.787200 58 58 16.000000 2610000 1.700000 LS 2610000 1.709470 8976.000000 
0 0 0 0 25.s1n40 59 59 18.000000 2610000 . . 3.000000 FF 2610000 3.017045 15840.000000 

( 0 0 0 0 15.615400 60 60 19.000000 2610000 2.500000 LS 2610000 2.510000 13200.000000 
0 0 0 0 .15.615030 61 61 21.000000 2610000 . 5.820000 LS 2610000 5.830000 30729.600000 
0 0 0 0 15.614980 62 62 22.000000 2610000 6.550000 LS 2610000 6 .560000 34584.000000 
0 0 0 0 15.615710 63 63 23.000000 2610000 6 .500000 LS 2610000 6.510000 34320.000000 

( 0 0 0 0 15.615790 64 64 24.000000 2610000 6.700000 LS 2610000 6.710000 35376.000000 
0 0 0 0 15.615710 65 65 25.000000 2610000 7.200000 LS 2610000 7.210000 38016.000000 
0 0 0 0 50.276870 66 66 26.000000 2610000 7.500000 FF 2610000 7 .532197 39600.000000 
0 0 0 0 22.180150 67 67 27.000000 2610000 8.600000 FF 2610000 8.614205 45408.000000 . 

( 0 0 0 0 15.614300 68 68 28.000000 2610000 8.850000 FF 2610000 8.860000 46728.000000 



Li 

[ 

[ 

0 

l 

t 

0 
0 

FNODE 

' 

TN ODE 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
a 
0 
a 
OI 
0 
0 
OI 

LPOLY RPOLY 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 a 
0 0 
0 0 
0 0 
0 a 
0 0 
0 0 
0 0 

LENGTH CM) RDPROB RDPROB ID SEQ 

o--- 90.716360 69 69 

0 14.334710 70 70 

0 16.70031 0 71 71 

0 46.552130 72 72 

0 1722.426000 73 73 
0 34.914080 74 74 

0 421 .298800 75 75 

0 163.651000 76 76 

0 89.201730 77 77 

0 148.669500 78 78 

0 178.403300 79 79 
0 29.733960 80 80 

0 35.681020 81 81 

0 29.733300 82 82 

0 59.467400 83 83 

0 297.339200 84 84 

0 178.403100 85 85 
0 59.468240 86 86 
0 . 59.467440 87 87 

0 44.601490 68 88 

0 118.935600 89 89 

0 2961 .572000 90 90 

0 40.526770 91 91 

0 18.704610 92 92 

0 23.380710 93 93 

0 480.598100 94 94 

0 27.163380 95 95 

0 152.754400 96 96 

0 14.992330 97 97 

0 15.832170 98 98 

0 29.985000 99 99 

0 15.832240 100 100 

0 15.832240 101 101 

0 29.985010 102 102 

0 179.911100 103 103 

0 14.993050 104 104 

0 149.925900 105 105 

0 149.925900 106 106 

0 19.340800 107 107 

NO ROUTE MP PROBLEM ROUTE END MP MP FEET 

29.000000 2610719 o.900000 LS 2610719 0.956818 4752.000000 

17.000000 2610811 o.200000 FF 2610811 0.210000 1056.000000 

20.000000 2610813 0.100000 LS 2610813 0.110000 528.000000 

30.000000 2680000 0.250000 FF 2680000 0.268939 1320.000000 

31.000000 2680000 0.900000 FF 2680000 1.600758 4752.000000 

32000000 2680000 2..400000 FF 2680000 2.414205 12672.000000 

35.000000 2680721 0.100000 FF 2680721 0.289394 528.000000 

34.000000 2680742 0.100000 FF 2680742 0.289394 528.000000 

93.000000 4800000 0.050000 FF 4800000 0.078409 264.000000 

94.000000 4800000 0.150000 FF 4800000 0.197348 792.000000 

95.000000 4800000 0.300000 FF 4800000 0.356818 1584.000000 

96.000000 4800000 0.500000 FF 4800000 0.509470 2640.000000 

101.000000 4800000 2.600000 FF 4800000 2.611364 13728.000000 

102000000 4800000 2.650000 FF 4800000 2.659470 13992000000 

103.000000 4800000 2.700000 FF 4800000 2.718939 14256.000000 

104.000000 4800000 2.850000 FF 4800000 2.944697 15048.000000 

105.000000 4800000 3.150000 FF 4800000 3.206818 16632.000000 

106.000000 4800000 3.350000 FF 4800000 3.368939 17688.000000 

107.000000 4800000 3.450000 FF 4800000 3.468939 18216.000000 

108.000000 4800000 3.600000 FF 4800000 3.614205 19008.000000 

109.000000 4800000 3.960000 FF 4800000 3.997879 20908.800000 

36.000000 4800831 0.000000 ER 4800831 1.799242 0 .000000 

37.000000 4800831 2.100000 FF 4800831 2 .124621 11088.000000 

97.000000 4800831 0.300000 FF 4800831 0.311364 1584.000000 

98.000000 4800831 0.850000 FF 4800831 0.864205 4488.000000 

38.000000 4800832 0.300000 ER 4800832 0.584091 , 584.000000 

99.000000 4800847 0.100000 FF 4800847 0.118939 528.000000 

92.000000 4830000 1.250000 FF 4830000 1.344097 6600.000000 

39.000000 4880000 1.600000 ER 4880000 1.609470 8448.000000 

40.000000 4880000 1.800000 ER 4880000 1.810000 9504.000000 

41 .000000 4880000 2.400000 ER 4880000 2.418939 12672.000000 

42.000000 4880000 3.100000 ER 4880000 3.110000 16368.000000 

43.000000 4880000 3.200000 ER 4880000 3.210000 16896.000000 

44.000000 4880000 3.700000 FF 4880000 3.718939 19536.000000 

45.000000 4880000 5.000000 FF 4880000 5.113636 26400.000000 

46.000000 4880000 6.450000 FF 4880000 6.459470 34056.000000 

47.000000 4880000 7.100000 FF 4880000 7.194697 37 488.000000 

48.000000 4880000 7.200000 ER 4880000 7.294697 38016.000000 

110.000000 4890000 I 1.300000ILS 4890000 1.3189391 6864.000000 
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AppendixC 

Shade Model 



Lower Siuslaw WA -

Winter 97 /98 

Shade Model 

I. Existing GIS Layers Utilized 
• Channel Confinement Coverage 
• Current Vegetation Coverage 
• DEM Coverage 

2. Methodology (qualitative analysis) 

Screen #1 : Based on current veg. and stream confinement. determine ifthere is adequate 
shade along a stream reach. Overlay stream confinement and current veg layers to 
determine shade adequacy based on the table below. If there is adequate shade by the 
first screen then those stream reaches need no further analysis. The logic here is that 
specified seral stages provide adequate shade despite exposures due to aspect and solar 
zenith. However, if a stream reach is determined to have inadequate shade by screen #I, 
thei:i an additional screening is conducted to assess shade provided by hillslopes. 

Convergence of GIS Coverage Categories to define adequate and inadequate shading* 

Confinement = Unconfined Moderately Confined 
Seral Stage Confined 
Grass/Forb Inadequate Inadequate Inadequate 
Open/Semi-Ooen Inadeauate Inadeauate Inadequate 
Verv Early Inadeauate Inadeauate Inadequate 
Early Pole Inadequate Irladeauate Inadequate 
Conmjx Pole Inadeauate Inadeauate Inadequate 
Youmz Conifer lnadeauate Inadequate Adequate 
Youn~ Conifer Mix Inadeauate lnadeauate Adeauate 
Deciduous Mix Inadeauate Inadequate Adequate 
Pure Hardwood Inadeauate Adequate Adequate 
Mat 50-80 Adequate Adequate Adeauate 
Matconmix Adequate Adequate Adequate 
Mat conifer Adeauate Adequate Adequate 

*Fashioned after Shade Analysis in Indian/Deadwood W.A., USDA 1996. 
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Screen #2: Evaluate the influences ofhillslope shade using the solar .radiation flux model 
(GIS based, Arch Info 6.1). Only the "Hillshade" function segment of the model will be 
needed for this analysis.' Assess for the year period between July 1 and August 31 at 
latitude 44 degrees, 1 minute north. Classify into two basic qualitative categories: 1) 
stream reaches receiving shade at least half, or more, of the daylight period, and 2) those 
reaches receiving shade less than half of the daylight period. 

Stream reaches classified as having an inadequate shade component by screen #1 that, by 
screen #2, receive hillshade·at least half of the daylight period, can be classified as having_ 
"moderately adequate" shade potential. Those stream reaches classified as having an 
inadequate shade component by screen #1 that receive less than a half a day ofhillshade 
are classified as having an inadequate shade component. 

Map stream reaches into three categories: 
• ~dequate shade potential 
• Moderately adequate shade potential 
• Inadequate shade potential 

Add the temperature monitoring station locations on the map as spot symbols. Stations 
that have monitored high water temps (identified by the fish bio) should be differentiated 
from other stations (ex. blue dot vs a red dot). 

Title the map "Potential Stream Wanning and Temperature Monitoring Site~·. 
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AppendixD 

Northern Spotted Owl and Marbled Murrelet Habitat 



Acres of Spotted Owl Habitat Within the Median Home Range (1.5 mile 
radius) of Each Activity Center. 

- Acres-o!Suitable % of Suitable 
pwlA~ty -

Status Habitat Withfu.-1.5 Habitat Within 1.5 
Center-Number Miles Miles 

5 Resident 1836 39% 
26 Nest 1899 40% 
43 Pair 2258 47% 
47 Resident 2660 56% 
48 Nest . 2274 48% 
59 Territorial Single 1783 37% 
60 Resident 1840 39% 
73 Resident 1221 26% 
74 Resident 1921 40% 
95 Pair 2165 45% 
97 Pair 1714 36% 
98 Pair 1043 22% 
99 Pair 2691 56% 
102 Unknown 910 19% 

82735 Nest 1002 21% 
9098 Unknown 1204 25% 
2723 Unknown 1246 26% 
0159 Unknown 1676 35% 
0135 Unknown 1190 25% 
0136 Unknown 1534 32% 
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Table_. Acres ofMwrelet Habitat by Murrelet Reserve Polygon and Percent of Murrelet 
Habitat by Polygon (Note: mmrelet reserves are represented as polygonal data and may contain 
several murrelet sites. The number in O is the number of sites within each polygon.). 

Murrelet Polygon Suitable Habitat within Mwrelet 
Polygon 

Number Acres of Habitat Percent of Polygon That Is Habitat 

1 (1) . 286 57% 
2 (2) 477 72% 
3 (4) 494 43% 
4 (1) 147 29% 
5 (6) 922 46% 
6 (2) 399 59'>/o 
7 (1) 249 50% 
8 (1) 136 27% 
9 (2) 234 47% 
10 (2) 154 31% 
11 (3) 593 50% 
12 CD 340 68% 
13((!))'··L 118 24% 
14\r) 126 25% 
15 (3) 556 45% 
16 (1) 164 33% 
17 (1) 79 16% 
18 (1) 103 21% 
19 (1) 225 45% 
20 (1) 170 ' 34% 
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AppendixE 

BLM Reptile and Amphibian Survey Data 



01/22/98 18:50 tt541 883 6981 BLlf EUG DIST OFC 

WILDLIFE OBSERVATION REPORT FORM 
Eugene Distrlct BLM 

I 

fl.1012/023 

SPECIES OBSBRVED:~ _____ R_e_d_-_l_e~gg~ed---F~;_o~g~~----------------~~ 
OBSERVERS: John Applegarth 

DESCRIPTION OF OBSERVATION (Describe.in detail what you saw, list 
number of animals by sex and age if possible, how far away, what 
was it doing, t i mber sale na•e, unique habitat, tracks, calls or 
other sign; CON'l'XNUE ON BACK IF NECESSARY!): 

Two or more juvenile redleg frogs were on rock/gravel margins of 
the unnamed N-fl.owing stream (a tri butary of the Siuslaw River) 
in the. E half of 0 Neely Mountain" unit l (92-l.09 .1): two or more 

adult redleg frogs were calling; elevati on roughly 110-120 feet. 

#AD11LT MALE: 2+ #ADULT FEMALE: #ADUIJr, SEX UNKNOWN: - - -
#JUVENILES: 2+ #SEX AND AGE UNKNOWN: TOTAL ANIMAL~: 4+ 

DATE (##/##/##):..!l!:,!/~/.J!!!_l TIME(####): 1507-1539, 2019 hrs 

WEATBER:'l'emp(F): 61" Wind(mph): _Clouds: Precip: ~ 
LOCATION: STATE:...QR_ DISTRICT:_QL RESOURCE AREA (r:R./MK/SV): "CR . 
TOWNSHIP: 

RANCE: 

SECTION: 

1/4 SEC: 

185 

lOW 

10 

SW 

Sketch roads,> 
streams, etc.> 
and mark the > 
location on ~ 
section map. > 
::=m:=::i=urm.--=-=========> 

1/1.6 SEC: .........;S:;.::E::.-_ 

DISTANCE FROM ROAD IN PEET: 300 E 

CHECK APPROPRIATE HABITATS IN COLYMNS BELQW: 

D 

0 
0 

CONIFER S£RAL §TAGBS ===> NON-CONI~ HABITAT ===> R 
~rass/forb ~lif f /rock Q 

::::: 1rush/seedlin9 grassy bald 1 

Eole sapling .S,Wamp/boq ---- Late seral E,ond or lake o 
___ 6,ature X .River/stream . 
___ 2ld growth Hardwoods 

__ Other(describe on back) 

SLOPE POSr.rION (.Biparian/~ansition/yPland): _R_i..::.p_ar_ian_.;,._ ___ _ 

DOMINANT OVERSTORY (Tree species): alder and bigieaf-maple 

DOMINAH'l' UNDERSTORY. (Shrub/herb species): salmon- & thimble-berry 

~R be completed by biologist before1data entry: 
SCIEN'fiFIC NAME: ~ aurora 

DED SPECIES CODE: CC!JUHTY: Lane 
~-------------------

TIMBER TYPE: -----~--------­
UTM x-cooRDINATE: 

Oi iNUMBER: 

429 .2 1on E ~ Y-COORDXNATE: 4873 .8 lcrn N 

TOPOG MAP NAME: --~T~i~ern~an~,r..-o_r_e~g_on __ ~~--- SBRJ:ES (7.5 1 ,15') 7~· 

II 

0 
0 
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Ol/Z2/98 18:51 ttS41 883 8981 BIJI EUG DIST OFC liJD13/023 

WILDLIFE OBSERVATION REPORT FORM 
Eugene District BLM 

SPECIES OBSERVED: Red-leqged Eroq 

OBSERVERS: John Appleqarth 
DESCRIPTION OF OBSERVA'l'J:ON (Describe in detail what you saw, list 
number of animals by sex and age if possible, how far away, what 
was it doing, timber sale naJDe, unique habitat, tracks, calls or 
ether sign; COHTnnJE ON BACK IF NECESSARY!): 

An adult 2 redleq frog wae under a thicket of sword and deer fern 

(on slope above Marti n Creek) 183 feet B of the NW corn~ of "Neely 

Mountain• unit 2 (92-109.2) and aJ:Jout· 720 feet elevation (and 151 

feet E of a t i ny stream>; mesic and shady NW-facing slope. 

#ADULT HALE: _ #ADULT FEMALE: _1_ · #'ADULT, S~ UNKNOWN: _ 

#JUVENILES: :.....-..... #S'EX AHD AGE tJNDOWH: TOTAL ANIMALS: __!__ 

DATE (##/##/##) :~/ _2_/ .122..1 TIME (####) : 1605-1625 hours 

WEATHER:Temp(F): fil:.:_ Wind(uph): 0-10 Clouds: clear Precip: _Q__ 

LOCATION: STA'l'E:-OJL DISTRICT:_Q!._ RESOURCE AREA (CR/MX/SV): CR 
.~ -

TOWNSHIP: 18S Sketch roads,> r' 
streams, etc.> \!'.: 

~ RANGE: lOW and mark the > ~ -

location on > ~ 
'Y 

SECTION: 14 section map. > ~ 

> 
1/4 SEC: SW 1/16 SEC: SW· 

DISTANCE FROM RO'AD IN FEET: 1200 N ROAD NUMBER i°-4800-831 

CHECX AEPROPRIA'l'E HABl:TATS IN COLJJMNS BELQW: 
CONIFER SIBAL STAGES -==> NQN-CONIFEB BABITAT - >~---

~rass / f orb ~lift/rock. 
-- Jlrush/seedlinq ~rassy bald 
__ Eole saplinq ~map/bog 

J!ate seral Eond or lake 
-- Mature Bi ver /stream 

.Qld growth Hardwoods 
--- .Qther(describe on back) 

SLOPB POSITION (.Biparian/~ransition/yPland): Transition 
DOMINANT OVER.STORY (Tree species): hemloclt & alder 
DOMINAN'l' UNDERSTORY (Shrub/herb species): sword & deer ferns 

To be ~ompleted by biologist b@fgre data entry: 
SCIENTIFIC HAMB: ~ aurora. 

DED SPECIES CODE: G:OUNTY: Lane 
I -~~---~-----~~ 

TIMBER TYPE; OI NUMBER: 
430.3 km E U'rM Y-COORD:INATE: 4872.5 km N UTM X-COORD:INATE! 

TOPOG MAP NAME: .......;M.;;.;a;;:;P.,..1;..;e;...;t_..o-.n""', _o_r_e_.2 ..... o_n______ SERIES ( 7 .. 5 ' , 15 ' ) 1;' 
(7.. 



01/22/98 16: 51 ttsu 683 6981 BLll EUG DIST OFC '1.1014/023 

WILDLIFE OBSERVATION REPORT FOAM 
Eugene District BLM 

SPECIES OBSERVED:~~~o_1~ym~p_i_c_s_al~am __ an~d_e_r~~~~~~~~~~~~ 
OBSERVERS: John Appleqarth 

DESCRIPTXON OF OBSERVATXON (Describe in detail what you sawr list 
number of animals by sex and age if possible, how far away, what 
was it doinq, timber sale name, unique habitat, tracks, calls or 
other sign; CONTINUE ON BACK l:F NECESSARY!): 
'l'hree immature Olympic Salamanders were within gravel bed under 
moss/liverwort-capped sticks and rocks in spring-fed trickle (a 
tributary of Martin Creek) 169 feet S of the NW corner of 11Neel.y 
MountainM unit 2 . (92-109.2); 5 more here during 1710-1712 hours. 

#ADULT MALE: #ADULT FEMALE: #ADULT, SEX UNKNOWN: . - - -
·#JUVBNILES: 8 #SEX AND AGE tJNICNONN: 'l'OTAL ANIMALS: 8 - - -
DATE(##/##/##):~/_]___/~ TIME(#~##): 1509-1515 hours 
WEATHER:Temp(F): 61° Wind(mph): 0-10 Clouds: clear Precip: o 

LOCATI'.ON: STATE:_QIL DISTRICT:_J2L RESOURCE AREA (CR/MK/SV): 

TOWNSHIP: 185 

RANGE: lOW 

SECTION: 14 

l'! • 
Sketch roads,> -=. u .. streams, etc.> .. U 
and mark the > : :: 
location on > ~~ 
section map. > O~ 
=-===-===-=......,=>\. 

1/4 SEC: SW 1/16 SEC: _s_w __ 

DIST.AHCB FROM ROAD IN FEET: 1000 N ROAD NUMBER t- 4800-831 

CHECK APPROPRIATE HABITATS IN COLYMNS BELOW: 
CQNIFEB SIBAL STAGES =-=> . NON-CQNIFIR llABXTAT =---> R 

grass/forb ~liff/rock 
-- 1,rush/seedling Grassy bald 
__ Eole sapling §Wamp/bog 

i,ate sera1 R,ond or lake ------ nature x Bi ver /stream 
___ 2ld growth Hardwoods 

-- Qther (.describe on back) 
SLOPE POSITXON CBiparian/~ransition/yPland): _Ri~-p~a_r_i_a_n ______ ~ 
DOMIHAHT OVERSTORY {'l'ree species): ~-----a_l_d_e_r~~---~~~­
DOMIHAHT UNDERSTORY (Shrub/herb species): 

To be 'cpmpletecJ by biologist before data entry: 
SCIENTIFIC NAME: Rhyacotriton!~a.riegatus 

OED SPECIES CODE: 
TIMBER TYPE: 
UTM X-COORDINATE: 

COUNTY: Lane 
----~~~~~----oft HUMBER: 

U'l'M ?-COORDINATE: 4872 .5 km N 430.3 1cm E 

TOPOG MAP NAME: __ M_a.-:.p=-l_e_t_o_n_.,_o_r_e...,q_on ____ SERIES ( 7. 5' , 15 1 ) 7~ 1 
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Ol/ZZ/98 18:62 1"541 883 8981 BUI EOG DIST OFC ~015/023 

BLM Herpetological Field Notes for 4 October 1991 page 1 
, 

Crew: John S. Applegarth 

Research areas: 11Neely Mountain• timber sale (92-109-01) 

Observations: Ptcamptpdon tenebrosus ("Neely Mountain" unit ~1) 
Plethodon dunni ( .. Neely Mountain" unit •1) 
Plgthodon ye))lculum ( .. NeeJy Mountain"' unit •1) 
RAnA. aurora (•Neely Mountain" unit •1) 

-Left BLM Eugene Distnct Office at 10:31am, 4 October 1991, 
030581. 4, with objective of looking for sensitive herpetofauna and 
potential habitat in 1<J92 timber sales: •Neely Mountain'" unit ;ti. 

-Drove W on Beltline to 126, R(W) on highway 126 to Mapleton, and 
L(S) onto Sweet creek. Road (5036) at 030631.35. 

-DOR Procyon }gtgr, (raccoon) on Sweet Creek. Rd (5036) at 030633.3. 
ContinUing W 1 crossed Martin Creek. (culvert) at 030633.5, passed 
small seep (slick rock) on N side of road at 030633.6, and turned 
L(S) onto forest service road 4800"".'831 at 030634.2 and 11:45am. 

-Drove into 11Neely Mountain"' unit •1 at 11:48am, and parked on 
road 4800-831 at the first large draw at 11:49am, 030634.7. This ts 
an E-flOWing draw located 1n the NE part of •Neely Mountain" 
unit •1. Altimeter reads •400• feet here (however the Tiernan 71h 
minute topographic map indicates the actual elevation is closer to 
240 feet, so the alttmeter was in error by roughly +160 feet). 
Looted inside the culvert using a 6-v.olt flashlight but found no 
amphibians inside. Upslope the bottom of this draw is sandy, 
damp, and m~. Upslope draw sides are brushy (salmon and 
thimble berries) plus branches from cut alders (the surrounding 
area is almost pure voung alder plus some bigleaf maple) . · 

-After lunch I started climbing down the ridge s of the above draw 
at 12:46pm, cutting and flagging ·a path through the brush down 
to the creek. Reached the creek at 2:37pm where the altimeter 
reads of 111280" feet (according to the topo map the actual elevation 
ls closer to 110 feet, and the altimeter error w~ about +170 feet). 
The creek bottom here is filled with a Jumble of moss-covei-ed 
boulders. The size of this stream is hard to Judge--it looks 
roughly 1 Ya feet wide and 1 inch d~ep, Water temperature is 
12¥.z•c at 2:46pm. TUmed roclts along the water's edge, dug fn the 
gravel, and found only beatles and millipedes. 

-A Juvenile Rana aurora (sv • 2<Jmm) was found at 3:07pm at 65 
feet (per hlpchain) s of the starting point of this stream search. 
This location is in T .18S, R.10W, SEY4 of SWV.. ot (odd-shaped) 
section 10 , UTM 4873.8 km N, and roughly 110 feet elevation. 

-Several adult male Rana ayrora are. calling somewhere upstream 
(roughly 50 feet upstream) to the s .at 3:12pm. 

-Found a subadUlt E)ethodon yeh1culum at.3:16pm under rotten 
woody debris (on wet sand, rounded gravel, and blts of sticks) 
about 1 "3 feet from a small trickle (!stream has multiple channels) 
and 70 feet upstream. The male re1:lles frogs have fallen silent, 
possibly inhibited by the sight or sol!lnd of rny movement. 



Ul/ZZ/H8 16:53 '1!'541 883 8981 BUI EUG DIST OFC 

BLM Herpetological Field Notes for 4 October 1991 
I 

~018/0Z3 

page 2 

-A second Juvenile RArul aurora spotted on a gravel bar at 3:39pm 
at 184 feet ·upstream. Altimeter reads •290• feet (an adjustment 
of -170 would indicate an elevation of 120 feet). Gravel bar has 
rounded rocks and sticks -coated With moss, and was littered with 
dead leaves (mostly bJgleaf maple plus some alder) and some green 
herbs (fuzzy palmate leaves with some with baby leaves on top 
(per Nancy Wogen this ls a piggy back plan~ Tolm!ga menzj.esii) . 
Large boulder nearby has a shaggy skirt of moss and some maiden 
hair ferns. The male redleg frogs are calling from roughly 50 feet 
behind (N of) me at 3:43pm, but are silent again at 3:46pm. 

-A small larval Dic.amotodon tenebrosus is in the stream under 
small rounded sandstone rocks at 3:55pm and 216 feet upstream. 
An overstory here of of sword tern, salmon berry, and alder. 

-An adUlt p]ethodon dunni here at 4:06pm under a 12-inch rock on 
a gravel bar about 1 % feet from the stream (flow about 2-foot 
wide x 2-inch deep) under a salmon berry thick.et at 219 feet 
upstream (altimeter reads •290• feet, or -120 feet elevation). In 
spite of much searching, no olympic salamanders were detected 
here (possibly the stream is too large, possibly there are too many 
hardwood leaves, or possibly the gradient Is too low ... ??). The air 
temperature is 16°C at 4: 17pm about 4 feet above the strearnbed. 

-At 275 feet upstream 1 explored a side log to seek a view of the 
tributary from the E. Looks like it is Just a bit further S. The 
hipchain string became tangled when I returned to the streambed 
so I retied the string and rezeroed the meter. Much time is spent 
flailing at the salmon berry jungle which is 10 feet high In places! 

-A larval (Juvenile) Dicamptodon tenebrosus was in the stream 
between and under small rock~ at 5:48pm and 21 feet further 
upstream (from the stump where I retied the string), under · 
salmon berry Jungle and next to a large log (the trunk. of the 
•zero" stump). This location has the same numerical description 
as the location of the first red.leg frog above (seen at 3:07pm) but 
the altimeter now reads •3oo"' feet (so the actual elevation was 
close to 130 feet). Stream water temperature ~s 12~°C at S:S3pm. 

-At 26 feet further upstream (S) a neatly deposited platform of 
sticks -2 feet above the present water level indicates a spring now 
that is 2+ feet deep. The stream banks loot relatively stable and 
mossy, so the deep flow may be talrly brief after heavy rains. 

-Reached the side draw that enters from the E (see •exhibit A"' 
map) at 112 feet past the stump or 387 feet upstream (S) from 
starting point of this survey, at 6:33pm and •320" feet (topo map 
indicates the actual elevation is about 135 feet, so the altimeter 
error here Is about +185 feet). No surface flow! I explored 146 
feet up this dry channel. Bed of slightly rounded rocks is 2-6 feet 
wide and -high gradient. I worked IUP past a high log bridge, anCI 
turned back at 6:51pm md •350" feet (roughly 170 feet elevation). 

-Heading back, I saw an adult crayfish in the main creek. crawling 
I over dead leaves above the water, possibly forcecl out of the water 

by the.constriction of low surface fl?w' at this point. Earlier I saw 
a juvenile crayfish under a rock, but no fish yet. Dusk. Roughly 
a tblrd of this riparlan jungle ls thimble berry. 
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01/22/98 16:54 '6'541 883 8981 BLK BUG DIST OFC llJ017/023 

BLM Herpetological Field Notes for 4 October 1991 pase 3 

I . .. : .. . , .• . 
-Began a flashlight search for anuran1 eyeshlnes at 7:35pm. Air 

temperature 12~·c at 7:39pm abo"t 4 feet above the streamhed. 
A light-shy -4-inch salmonoid fish in a pool ( 4-f eet diameter x 1 
toot deep) at 7:52pm. A -2Va-lnch fish 1n another pool at 8:01pm. 
End of survey at Junction with dry draw from the E at 8:02pm. 
Retrieved thermometer from branch (alr 12·c at 8:16pm). 

-A juvenile~ aurora was d~tected by movement, not eyesh1ne, 
about 50 feet s of the zero point at 8:19pm. Possibly this fros was 
alarmed by the nashllght beam. Looking for eyesh1nes seems to 
be a poor method for surveying for redleg frogs ~r my efforts 
here and at Haight Creek; walking along streams by day seems to 
get better results. There is a poss1b111ty that this is the same frog 
that was seen earlier today {at 3:07pm). This frog was perched 
on the sloping side of a mossy boulder topped with lady fem, 
green grass and :b1gleaf maple leaves. The frog was about 2 feet 
horizontally and about 3 feet vertically from the stream water. 
Only the lowest part of the· surveyed area along this stream can 
be described as a boulder Jumble. The altimeter reading at the 
starting point is now .. 275'" feet (which is vltuany unchanged from 
the ••2so'" feet reading at 2:37pm, SQ a correction factor 01 -170 
may be fairly close to true for the whole afternoon). 

-~an climb out at 8:35pm, reached the road at 8:54pm, reached 
the truck (after hanging a flag) at 8:58pm, altimeter reading at 
i'h1\. tll'zr~" ,-nu., •AfJU" flW-. lthir..i rA'UtilUb, ,~ ... u"'ilru' f,,cnt_, 'U" "2MJh, 
which could be construed as a shift 1n barometric pressure but 
more likely is mainly du,e to vagaries of the instrument). 

-Began driving (left unit) at 9:10pm and 030634. 75J turned R(E) 
onto sweet creek. Road at 030635.25, and stopped for gas. 

-Returned to BLM Eugene District Office at 10:59pm, 030691 .1. 

·. 
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Appendix.F 

SNF Epiphytic Macrolichen Survey Data 
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~~~~~~ ~~ d~~ ~~ ~~~o~ 
Friday, January 16, 1998 NSWER Page 1 

Plot No. Sci substrate Abundance Manage/Su rvev 
1088040 on stump. 
1088040 Cladonla squamosa Fallen PSME tree 3 
1088040 Cladonla transcendens Fallen PSME tree 3 
1088040 Hypogymnla apf nnata ALRU bark 2 
1088040 Hypogymnla enteromorpha PSME br. 3 
1088040 Hypotrachyna slnuosa ALRU bark 3 
1088040 Loxosporopsls coralllfera on stump. 1,3 
1088040 Melanella subaurlfera ALRU bark 3 
1088040 Menegazzla terebrata ALRU bark 1 
1088040 Menegazzla terebrata ALRU bark 2 
1088040 Parmella sufcata PSME bark 3 
1088040 Pertusarla ophthalmlza on fallen llmb of Pseudotsuga menzlesii. 

4-1088040 Ramallna thrausta ALRU br./bark 2 
1088040 Sphaerophorus ftlobosus Fallen PSME limb 3 
1088040 Tuckermann~s s orbata ALRU bark 2 
1088040 usnea filipen ula group PSME twig 1 
1088040 usnea glabrata TSHE br. 2 
1088040 usnea sp. PSME twig 3 
1088040 usnea wlrthll ALRU br. 4 
1088040 usnea wlrthll TSHE br. 2 
1088044 cavernularla lophyrea ALRU twig 3 
1088044 Cladonla ochrochlora Rhododendron trunk 2 
1088044 Cladonla squamosa Fallen rsuga heterophylla bole. . . 

1 
1088044 Evernla prunastrl ALRU 3 
1088044 Hypogymnla enteromorpha Large fallen TSHE 4 
1088044 Hypogymnla Jnactlva Fallen TSHE twig 2 
1088044 Hypogymnla physodes ALRU 1 
1088044 Hypogymn la fihvsodes Alnus branch 2 
1088044 Hypogymnla ubulosa ALRU 1 
1088044 Hypotrachyna slnuosa Twig 2 
1088044 Menegazzla terebrata Fallen TSHE twig 4 
1088044 Mycoblastus sangulnarlus Tsuga heterophylla trunk. 1 
1088044 Parmella sulcata ALRU br. 1 
1088044 Parmella sulcata Fallen 4 
1088044 Parmella sulcata TSHE twig 1 
1088044 Parmotrema chlnense PISI twig 2 
1088044 Peltlgera neopolydactvla Litter 2 
1088044 Platlsmatla glauca PISI br. 1 
1088044 Ramallna farlnacea ALRU 3 
1088044 Sphaerophorus ftlobosus PISI bole 1 
1088044 ruckermannops s chlorophylla ALRU br. 1 
1088044 ruckermanncmsls orbata ALRU 3 
1088044 usnea flllpen ula group vacclnum 1 
1088044 usnea glabrata · Alnus br. 1 
1088044 usnea wlrthll Al nus 3 
1088044 usnea wlrthll Fallen twig 4 
1088044 usnea wlrthll PSME 4 
1090036 Arthonla sp. on bark of Alnus rubra. 
1090036 Cladonla ochrochlora PSME bark 3 
1090036 Hypogymnla aplnnata Fallen PSME br. 3 
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1090036 Hypogymnla occldentalls Fallen ALRU br. 4 
1090036 Hypotrachyna sinuosa Fallen branch. 2 
1090036 Lecanora pulicarls on bark of Alnus rubra. 
1090036 Menegazzla terebrata Fallen ALRU br. 4 
1090036 Normandlna pulchella ALRU limb 0 
1090036 Opegrapha sp. on bark of Alm,1s rubra. 
1090036 Parmella sulcata ALRU limb 2 
1090036 Parmella sulcata Fallen ALRU br. 3 
1090036 Parmotrema arnoldil Fallen . 1 
1090036 Parmotrema crlnltum Fallen 1 
1090036 Peltlgera membranacea RUSP bark 1 
1090036 Pertusarla subamblgens On bark of Alnus rubra. 
1090036 Platlsmatla herrel Fallen ALRU limb 1 

'"" 
1090036 Platlsmatla lacunosa ALRU bark 2 
1090036 srihaerophorus globosus PSME bark 3 
1090036 s lcta llmbata ALRU llmb 0 ..,. 
1090036 Tuckermannopsls orbata Fallen 1 
1090036 usnea cornuta Fallen PSME 4 
1090036 usnea wirthll Fallen PSME 4 
1090040 on trunk of Pseudotsuga menzlesll. 
1090040 Cladon la chlorophaea stump 4 
1090040 Cladonla cornuta stump 4 
1090040 Hypogymnla enteromorpha PSME br. . . 2 
1090040 Hypogymnla enteromorpha PSME br. 3 
1090040 Hypogymnla lmshaugll Fine ACCI br. 2 
1090040 Hypogymnla lnactlva PSME br. 3 
1090040 Hypogymnla tubulosa Litter 1 
1090040 Hypotrachyna slnuosa PSME br. 0 
1090040 Menegazzla terebrata Rhamnus purshlana. 3 
1090040 Mene~azzla terebrata Unknown br. 4 
1090040 ochro echla sp. · on trunk of Acer clrclrnatum. 
1090040 Ochrolechla sp. on trunk of Pseudotsuga menzlesll. 
1090040 Parmella sulcata ACCI trunk 3 
1090040 Parmella sulcata PSME br. 3 
1090040 Parmotrema arnoldll 1" diam. PSME br. 2 
1090040 Parmotrema chlnense PSME br. 0 
1090040 Ramallna farinacea RUPA br. 1 
1090040 Sphaerophorus globosus PSME trunk 4 
1090040 usnea cornuta Fine PSME br. 0 
1090040 usnea wlrthll Fine PSME br. 4 
1090044 Cladonla ochrochlora Duff 0 
1090044 Cladonla subulata Duff 0 
1090044 Hypogymnla enteromorpha Large br. 1 
1090044 usnea sp. Large br. 1 
1090048A Brvorla fuscescens PSMEtwig 1 
1090048A cavernularia lophyrea PSME 1 
1090048A Cladonla ochrochlora PSME trunks 1 
1090048A Crust PSME branch 
1090048A Evernla prunastrl PSME 1 
1090048A Hypogymnla aplnnata PSMEfTSHE branches 4 

' 
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1090048A Hypogymnla enteromorpha Fallen PSME strand 3 
1090048A Hypog~mnla lnactlva PSME 3 
1090048A Parmel a sulcata PSME twig 2 
1090048A Platlsmatia glauca Litter 1 
1090048A Sphaerophorus wobosus PSME bole 4 
1090048A Tuckermannops s orbata PSMEtwlg 2 
1090048A usnea comuta PSME/TSHE 1 
1090048A Usnea fllipendula group Fallen PSME strand 1 
1090048A usnea lapponlca Fallen PSME strand 0 
1090048A usnea sp. PSME 1 
1090048A usnea sp. PSME 3 
1090048A usnea sp. PSME bole 2 
1090048A usnea sp. PSME twigs 1 
1090048A usnea sp. PSME, TSHE 1 
1090048A usnea wlrthll Fallen PSME strand 3 
1090048A usnea wlrthll PSME trunk/brs. 2 
10900488 Cladonla conlocraea PSME bark 3 
10900488 Hypogymnla enteromorpha Utter 3 
10900488 Hypogymnla enteromorpha PSME branches 
10900488 Hypogymnla Jnacttva PSME branches 2 
10900488 Menegazzla terebrata PSME branches 1 
10900488 Parmella sulcata PSME branches 1 
10900488 Parmella sulcata PSME branches .. 2 
10900488 Platismatla glauca PSME 2 
10900488 Platismatla norvegtca PSME (?) bark 1 
10900488 Ramallna farlnacea Utter 1 
10900488 Sphaerophorus Hlobosus TSHE & PSME bark 4 
10900488 Tuckermannops s orbata PSME branch 1 
10900488 Tuckermannopsls orbata PSME branches 2 
10900488 usnea cornuta Shrubby 0 
10900488 usnea sp. Shrubby 0 
10900488 usnea subflorldana Shrubby 4 
10900488 usnea wlrthll Shrubby 4 
1090052 Alectorla vancouverensls Litter. 2 
1090052 cavernularla 1oghyrea Fallen fine br. 1 
1090052 Cladonla flmbr ata ALRU trunk 1 
1090052 Cladonla ochrochlora ALRU trunk 3 
1090052 Cladonla rel ALRU trunk 2 
1090052 Hypogymnla aplnnata Fine/med. fallen br. 0 
1090052 Hypogymnla enteromorpha Fallen br. 4 
1090052 Hypogymnla enteromorpha Fine/med. fallen br. 3 
1090052 Hypogymnla lnactlva Fallen 2 
1090052 Hypogymnla physodes Fallen fine br. 1 
1090052 Hvgotrachyna sfnuosa · · Fallen br. . . 1 ... -··· . ... . .. ... 
1090052 Lo aria oregana Fine TSHE br. ' ,4.. -· .... tf 1090052 Lobarfa pulmonarla Med TSHE br. 1 . . 

1090052 Menegazzla terebrata Fine TSHE br. - 3' ...... - . tot' ·-· 
1090052 Nephroma bellum - 2···· ..... ~t" 
1090052 Nephroma helvetlcum Fine TSHE br. - · ·o . 

~ 1090052 Nephroma helvetlcum Fine TSHE br. ... ··- 2 
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1090052 Nodobryorla oregana Fallen br. 1 
1090052 Parmella hygrophlla Fallen br. 1 
1090052 Parmella sulcata Fallen br. 3 
1090052 Peltlgera colllna Fine TSHE br. 1 l} 
10900S2 Peltigera membranacea Dead limb/ALRU bole 1 
1090052 Platismatia herrel Fine fallen branch. 1 
1090052 Pseudocyphellarla anthraspls Fine TSHE br. 3 ~ 1090052 Pseudocyphellarla crocata Tsuga heterophylla fine branch. 1 
1090052 Ramallna farlnacea Fine fallen br. 1 
1090052 Sphaerophorus globosus PSME bole/Fine VA br. 4 

'1 1090052 Sticta limbata Fine TSHE br. 2 
1090052 Tuckermannopsis orbata Fallen br. 1 
1090052 usnea glabrata Fallen br. 3 
1090052 usnea wlrthll Fallen br. 3 

- . 
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0 NMFS Matrix and Stream Gradient Comparison 
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Habitat Access 

Channe 
Condition 

Cl 

• 

Matrix of Pathway~, and Indicators for coastal (westside) Oregon streams that are functioning, at risk, and not 
functioning (narrative and elements modified to fit available information and data on Lower Siuslaw 
Watershed)(NMFS 1996) 

Physical Barriers 

is Irate 

LWD 

Pool frequency 

Riparian Reserves 

CJ 

Hydrograph similar to undisturbCd 
(natural) eharacleristics 
Minimal or no increases In network due 
to roads 
<2 milCS/mile1, no valley bottom roads 
<IS% ECA for entire watershed, no 
concentrallon of disturbance in unStablc 
and riparian areas, equal or > l 5% or 
watershed retained as LSOG 
Riparian reserve system provides shade, 
LWD recruiuncnt, and habitat protection 
and connectivily, >80% intact, overstmy 
at >SO% of PNC 

CJ CJ 

Reduced linkage of wetland, floodplain and 
riparian areas to main channel, frequency of 
overbank flows below historical levels 

Some mOdification of natural hydrograpl 

Moderate increases in network due to roads 

<15% ECA for entire watershed, but 
disturbance c;onccnlraled in unstable or potential 
unstable areas and/or riparian areas, equal to or 
>IS% of watershed retained as LSOG 
Moderate loss of riparian function for-provi!lfng 
shade, L WD recruitment, habitat protection and 
connectivity, 70-80% intact, overstory at 25· 
SO"lo or better of PNC 

c::i c::::J 

ital 

Severe reduction In connectivity orweuan~, 
floodplain and riparian areas, amount or 
wetland/riparian habilat drastically reduced from 
historic levels 
Pronounce, 

- CJ 
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Stream Gradient Map and Data Comparison 

Gradient classes on this map were detennined using two methods. A data item in the 
streams data layer contained records defining gradient classes that were used to depict 
gradient on Forest Service land. Gradient on private land was detennined using a DEM. 
The map shows the merging of the two methods. Source reaches (gradients >20%) on 
Forest Service land was grossly overestimated. For example, the mouth of Sweet Creek 
is known to be tidally influenced, and is characterized as an unconfined channel with 
slow water and a marsh like riparian area. However, records in the data layer indicate 
that it had a gradient exceeding 20%. Consequently, the data layer was not considered to 
be a useful tool for characterizing stream gradient, and the DEM was the only method 
available to do so. 



Sum of LENGTH (Mi) 
TILE NAME 
BARBER . 
BERKSH 
CEDAR2 
CO XI SL 
DIVIDE 
FLOREN 
HADSAL 
HAND 
HOFF MA 
HOOD 
KNOWLE 
LAWSON 
LSWEET 
MEADOW 
SANA NT 
SIBOCO 
THOM PS 
TILDEN 
TURNER 
UPDIV 
UP KNOW 
WAITE 
WALKER 
Grand Total 

Atterbury Consultants, Inc Confidential 

Gradient 

Stream Gradient (miles) 
0-3% 3-20% > 20% Grand Total 

0.63 12.33 16.01 28.98 
6.91 12.62 14.80 34.33 
0.91 22.42 32.88 56.21 
6.98 4.36 3.14 14.48 

13.95 32.85 37.80 84.60 
24.62 7.77 0.30 32.69 

1.49 24.71 33.14 59.33 
4.16 37.64 48.11 89.91 
0.53 12.54 28.03 41.10 
0.73 7.65 7.95 16.32 
1.58 14.29 16.60 32.47 
3.51 17.67 30.49 51.67 
3.76 16.76 26.78 47.29 
0.97 21.38 28.90 51 .25 
0.25 13.21 14.11 27.57 
5.15 19.43 13.08 37.67 
2.97 32.27 39.84 75.08 
3.30 18.43 29.46 51.19 
1.16 15.35 19.64 36.15 
0.48 13.23 13.94 27.66 
1.14 22.73 39.61 63.49 
1.57 12.25 16.40 30.22 
3.72 14.71 26.91 45.33 

90.46 406.60 537.93 1,034.99 
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Sum ol L•n- IM1lnl GRADIENT I 

STRM NA.ME 1.00 2.00 3.00 4.00 S.00 11.00 9.00 Grand Total 

8ARBERCR 17 02 10.46 27.'7 \:. o-t·/. 
BEAVER CR 22.18 2.57 24.75 

0 
D 

BERKSHIRE CR 8,28 8.28 

BERNHAAOT CR 49.81 1.111 SUI 
BRIOGESCR 0.04 3.112 3.117 

SRUSHC& 605 3.16 9.21 

CABSAGECR 3 72 1.23 A,95 

CAN'l'ON CR 8.23 0.23 11.48 
CSOAACR 21.82 21.82 
CLEVELAND CR 5.10 1.08 8.18 
COX CR 0.49 0.49 

O!:ERCR 2.98 1.71 4.69 
OEMMINGCR 12.13 7.A9 19.82 
OINNERCR 3.01 3.01 

J._ "J.. I - 2 ·/. 

~:. ~-ti·/. 

L\ z:. L{- i 1-
O/VIDECR 27.00 0.20 27.20 
DUNCAN INLET 0 .14 0.1 4 
OUNCUN INLET 8.28 8.26 
~FKBRUSHCR 4.59 4.59 
El.K WAU.ON CR 3.13 3.13 

~:. ~-~-CY/. 
fEUINGSON CR 6.47 8.47 

FAU.CR 3.94 0.35 4.29 
HAOSAl.L CR 23.52 3041 53,92 
HAND CR 12.73 0 .20 12.9' 

b= >~'/ 
HANSON CR 8.15 0.87 6.182 

D 
HOFFMAN CR •1.10 ., 10 

HOl..l.EN~CK CR 2.54 2.54 
HOOOCR 1.llO uo 
JACJ(SONCR 1.04 1.59 2.53 
KAMOWSKYCR 0 .08 o.oe 

'1 :. f e.c tf A Tit. 
~D 

KARNOWSKY CR 28.25 2&.25 
KNOWLES CR 23.84 23'2 47.26 
KNOWLES CREEK 281 0.19 0.13 2.75 3.2' 7.85 3.37 21.02 
IA.BAA CR 2.&4 2.84 
L.AC:YCR 3.1S 3.19 
LAN ANTON: CREEK 0.20 0.07 0.27 
LLOYOCR 7.38 7.38 
M,\RLINCR 4.10 4 10 
MASON CR 5.67 0.07 57.ol 
MEAOOW CREEK 0.37 0.52 1.00 0.59 3.7.ol 0.<14 6.1111 
MUNSEl.CR 287 2.87 
MUNSS.LCR 2.43 2.43 
N FK SIUSl.AW R 005 1.52 1.57 
NEILSON CR 296 2.96 
Ol.OMANCR 1.5-C 2.06 3.llO 
OLSEN CR 1 98 0.19 2.17 
PAT CR 0.01 4.50 4.52 
PETERSON CR 8 so II.SO 
PROSSER 0.34 0.34 
RICECR 1 5' 3.53 5.08 
ROCK CR 392 1.116 5.77 
ROCKCREEK 0.39 0.91 1.12 0.27 1 06 0.87 4.62 
SAN ANTONE CR 0 32 0.32 

0 SAN AHTONE CREEK 0.31 0.56 1.115 1.211 2 :SS 0.26 8.118 
SAUNDERS CR 2 40 2.""' 
SCANYONCR 3.52 3.52 
SCHOOLHOUSE CR 3.11 1.11<1 .ol.75 
SHEEP RANCH CR 697 0.20 8.17 

0 
9'1EU.CR 047 0.47 
SHOEMAKER CR 2.73 2.73 
SHVTECR 0.85 0.15$ 
SIUSLAWCR 0.12 0.12 
SIUSl.AWR 95.37 <15.52 140.119 
SIUSLAW RIVER 9.'7 0.51 0 .88 1.51 3.27 15.43 
SIUSLAW RIVER TRIS 0.18 1.70 8.58 10.44 
SILISLAWRV ~ 2.71 0.78 3 .<17 
SLOE GULCH 

~ 

1.116 1.88 
SMrT"H CREEK 1.24 0.76 0.38 2.38 
SOUTH FORK .. 0,21 0.21 
SOU1li FORK CR . .-- 3.09 3.09 
SOUTH INLET 4.78 13.07 17.13 
SPENCER CR 2.37 2.37 
SULPHUR CR o.°' S.21 5.22 
SIJTl-ERLANO CR 0.08 o.n 0.79 
SWEET CR 75.65 e.A& 82.13 

D 
THOMPSON CR 18.73 18.73 
TlLOENCR 0.01 3.56 3.57 
TURNER CR 

.. 
0.15$ 1.50 O.Z8 045 1.12 2.25 13.45 20.11 

TURNeR CREEK 0.84 0.11 010 2.01 2.23 5.10 
WAITE CREEK - ,. 0.62 1.3A 1.3"1 1.30 A.89 0.84 10.32 
WAL.KERCR 15.31 0.17 15.411 
WENOON CANYON 1.99 1.99 
WILSON CR 3.77 3 .n 
l"""nkl 0.30 0 !8 0,20 086 0,22 , 17 ""'·88 lt?,811 108.48 
G111nc!Total 030 13 "'9 993 5.73 91!.e 11.22 6911.78 29UO 1 034.59 



a 
a 

0 
0 
0 
D 

D 

D 
0 
I 
0 
D 

D 
0 
0 
0 
0 
0 



R12W 

Lower Siuslaw Watershed Analysis Proiect 
Stream Gradient (by DEM on Private Lands, USFS Data on Forest Service Land) 
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Buffington Stream Gradients 
N Depositional (0-4%) 
/\I Transport (4-20%) 

Source (>20%) 
ATM Roads 
/\1t Arterial 

' • Collector 
Local 

!--i Watersheds 
=PLSS 
Rivers 

Island 
River 
Lakes 
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