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Figure 12.  Map depicting nearshore upland habitat values and the location of HPUs 1 through 4 (Cape Flattery and Neah Bay area).  Note: nearshore 
uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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Figure 13.  Map depicting nearshore upland habitat values and the location of HPUs 5 through 13 (Bullman Beach and Sekiu River area).  Note: 
nearshore uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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Figure 14.  Map depicting nearshore upland habitat values and the location of HPUs 13 through 20 (Hoko and Clallam River area). Note: nearshore 
uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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Figure 15.  Map depicting nearshore upland habitat values and the location of HPUs 20 through 25 (Pillar Point and Pysht River). Note: nearshore 
uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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Figure 16.  Map depicting nearshore upland habitat values and the location of HPUs 25 through 28 (Deep Creek and Twin Rivers area). Note: 
nearshore uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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Figure 17.  Map depicting nearshore upland habitat values and the location of HPUS 29 through 32 (Lyre River, Agate Beach and Salt Creek area). 
Note: nearshore uplands Zone 1 and 2 are bound by dashed lines and HPUs are waterward of the dashed lines. 
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describes the GIS definitions and field codes used.  Section 3.1.2.1.4 summarizes the 
different habitats and areas included within the GIS layer.  Appendix B includes detailed 
stream channel segment maps for all stream segments included in the analysis.   
 

3.1.2.1.1 Large River Floodplains 
 
Large river floodplains occurred where watershed area was greater than 25 square miles 
and the stream system had significant area where floodplain width was greater than 400 
feet.  In addition, to qualify as a large river floodplain the bankfull edge of channels 
needed to be remotely defined.  The channel's bankfull edge was delineated using 2003 
LiDAR data.  For small areas where these data did not exist, aerial photographs were 
used. 
 
A GIS shapefile including all large river floodplains and channels, all biologically 
important streams, and all estuary segments was developed (see Section 3.1.2.1.3).  This 
layer was used to define the edge of each habitat, as well as to define the spatial 
proximity of lands and other aquatic features to the edge of each aquatic habitat. 
 
The floodplain extent was delineated using a combination of LiDAR, DEMs, and FEMA 
data.  Channel and floodplain extent were classified into the following categories: large 
river channels (area within bankfull width) , estuary channel segments, floodplain habitat 
within 200ft, floodplain/riparian habitat within 200ft (indeterminate), riparian habitat 
within 200ft,  floodplain habitat between 200-400ft, floodplain habitat between 400-
600ft, floodplain habitat between 600-1,000ft, floodplain habitat between 1,000-2,000ft, 
and terraces/alluvial fans. 
 
NOTE: the large river floodplains delineated using these methods may not include all 
floodplains or may include areas outside of the FEMA defined 100 year floodplain.  
These areas are not jurisdictional floodplains, nor are they channel migration zones 
(CMZs).  The delineated floodplain areas are not intended to be used for regulatory 
purposes.   
 

3.1.2.1.2 Biologically Important Streams (BIS) 
 
Stream systems that did not meet the above criteria for large river floodplains were tested 
to determine whether they met the criteria to be included as BIS.  The first test within this 
portion of the stream filter was to determine whether the stream system met the 
streamflow requirement of having a daily stream flow greater than 20cfs (meeting the 
criteria as a shoreline of the state).  We examined each stream segment using the DOE 
Suggested Shoreline Management Arc GIS shapefile (downloaded spring 2011) to 
determine whether the stream segment in question met the 20 cfs flow requirement.  In 
one case (Last Creek), we used LiDAR derived watershed area, PRISM data, and 
regression equations from USGS (1998) to determine the 20cfs break point. 
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3.1.2.2 Floodplain-Riparian Features 
 
Floodplain and riparian features are discrete features that occupy areas within the large 
river-BIS GIS coverage.  We documented and mapped these features in a dataset named 
Floodplain-Riparian Features GIS Layer.  There are five different categories of feature 
types: estuaries, streams, wetlands, forested areas, and non-forested areas.  Each feature 
type has multiple different feature sub-types.  Details about each of the five categories of 
feature types and their respective sub-types are included below in Sections 3.1.2.2.1 
through 3.1.2.2.5. 
 

3.1.2.2.1 Estuarine Features 
 
Estuaries are the interface between fresh and salt water environments; we approximated 
their upper extent as the zone of tidal mixing.  Where LiDAR data were available we 
assumed that the upper extent of tidal mixing occurred at an elevation of approximately 
8.5 feet.  The floodplain-riparian feature layer classifies estuarine features into three 
different feature types: primary estuary channel, estuarine wetland channels, and 
estuarine wetlands. 
 
Primary Estuary Channel: a primary estuary channel is the mainstem of a river or 
biologically important stream within the zone of tidal mixing.  It does not include 
associated wetlands or tributary channels within the estuary. 
 
Estuarine Wetland Channel: these are secondary channels of a river or stream within 
the zone of tidal mixing.  They do not include the mainstem of a river or stream.  
 
Estuarine Wetlands: these are typically wetlands near the upper extent of tidal mixing.  
These features typically include poorly defined channels or wetland features without well 
defined channels. 
 

3.1.2.2.2 Stream Features 
 
Stream features were classified as large rivers, medium streams, or small streams.  Large 
river features were defined using the same definition as presented above in Section 
3.1.2.1.1.  Medium and small streams that were also BIS followed the definitions 
presented above in Section 3.1.2.1.2.  Habitat values for all stream features that are 
included in the FP-BIS GIS layer were assigned their respective values from that dataset.  
In many cases streams segments were delineated as features that were not defined in the 
FP-BIS GIS layer but flowed across floodplain and riparian habitat included in the FP-
BIS GIS. 
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3.1.2.2.3 Wetland Features 
 
Wetland features were classified as one of the following wetland types: 
 
Open Water Wetlands (OWW): low gradient, very low energy wetland habitat that 
consists of shallow open water wetland(s), mostly non-forested. 
 
Forested Wetlands (FW): low gradient, very low energy habitat with very poorly 
defined banks and channels (average depth < 1m), mostly forested. 
 
Forested Wetlands/Open Water Wetlands (FW/OWW): habitat units that are either 
intermediate between open water wetlands and forested wetlands, or habitat units 
containing both wetland habitat types. 
 
For wetland habitats classified as BIS the habitat values from the Large River-BIS GIS 
coverage were used to assign habitat values to the Floodplain-Riparian Feature GIS layer.  
In other cases habitat values for wetlands and off-channel habitat were assigned based on 
significance of known fish use (high, moderate, low, or unknown use).  Wetlands without 
fish use were rated in forested habitat value field.  Quality and connectivity of off-
channel habitats were also used to assign relative habitat values. 
 

3.1.2.2.4 Forested Features 
 
Riparian and floodplain forested areas were delineated using geo-rectified high resolution 
aerial photographs, non-rectified aerial photos, color and black and white orthophotos, 
field observations and photos, previously implemented riparian assessments, and Google 
Earth Streetview.  The data source used for interpretation varied depending upon 
watershed and site.  All forested areas within the boundaries of large river floodplains 
and BIS riparian zones were delineated.  Stand types were classified using the methods 
outlined in WFPB (1997).  Table 9 summarizes the forest stand type classification system 
used to define forested feature type. 
 

Table 9.  Summary of watershed analysis riparian habitat classification (source: WFPB 
1997). 

Dominant Riparian Condition 

Dom. Veg. Type C > 70%Conifer Dominated 
First letter code 
used in series of 

three 
Dom. Veg. Type D > 70% Deciduous 

Dom. Veg. Type M =  all other cases 

Average tree size (S) small < 12 inches DBH 
Second letter code 
used in series of 

three 
Average tree size (M) medium >12 in. DBH < 20 in. DBH 

Average tree size (L) large > 20 inches DBH 

Stand density (D) dense > two-thirds canopy closure 
Third letter 

Stand density (S) Sparse < two-thirds canopy closure 
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Forest types were further classified based upon riparian function.  There were three broad 
based categories: Non-impaired/slightly impaired, impaired function, and non-
functioning.  Non-impaired/slightly impaired forest types included: CLD (conifer large 
dense), MLD (mixed large dense), and FBD (forested beach deposits).  Impaired forest 
types included: CLS (conifer large sparse), CMD (conifer medium dense), CMS (conifer 
medium sparse), DLD (deciduous large dense), DMD (deciduous medium dense), MLS 
(mixed large sparse), MMD (mixed medium dense), and MMS (mixed medium sparse).   
Non-functioning forest types included: CSD (conifer small dense), DSD (deciduous small 
dense), MSS (mixed small sparse), and MSD (mixed small dense). Forest types were then 
assigned a habitat value ranging from 0.5 to 5 based on stand type (see Table 10). 
 

Table 10.  Forest type codes and assigned habitat values. 

Forest Type Habitat Value  Forest Type Habitat Value 
CLD 5  DSD 0.5 
CLS 4  FBD 4 
CMD 3.5  MLD 4.5 
CMS 2.5  MLS 3.5 
CSD 1.5  MMD 3 
CSS 1.5  MMS 2 
DLD 4  MSD 1.0 
DMD 2.5  MSS 0.5 
DMS 1.5    

 

3.1.2.2.5 Non-forested Features 
 
Riparian and floodplain non-forested areas were delineated using the same methods 
described above for forested features (see Section 3.1.2.2.4).  Non-forested areas were 
classified as one of the following: pasture (P), pasture with planted trees (PPT), other 
disturbed non-forested area (ODNF), state highway (SH), rural residential (RR), high 
density housing (HD), private road (PVR), railroad grade (RRG), or other public road 
(OPR).  Non-forested areas were then assigned a habitat value ranging from 1 to -5 based 
on impairment to riparian and floodplain process functionality (Table 11). 
 

Table 11.  Non-forested area codes and assigned habitat values. 

Non-Forest 
Type 

Habitat Value  Non-Forest 
Type 

Habitat Value 

HD -5  PVR -3 
ODNF -1  RR -3 
OPR -4  RRG -1 

P -1  SH -5 
PPT 1    
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3.1.2.2.6 Summary of Floodplain and Riparian Features 
 
A total of 1,720 acres of stream, wetland, and estuary habitat were delineated within the 
Floodplain-BIS GIS layer.  A total of 1,042 acres were classified as stream habitat (area 
includes only habitat within the bankfull edge of the stream or river channel).  The Hoko 
River and Pysht River watersheds had the most habitat acres classified as streams, with 
371 (36%) and 210 (20%) acres respectively.  Figure 27 depicts that total number of 
habitat acres by habitat sub-type within the Floodplain-BIS GIS layer.  A total of 338 
acres were classified as estuary habitat.  Of this habitat area 173 acres were classified as 
estuarine channels.  The Pysht and Hoko watersheds had the most estuarine channel 
habitat with 76 (44%) and 39 (23%) acres respectively.  The Pysht River and Salt Creek 
watershed had the most total estuary habitat with 184 (54%) and 62 (18%) acres 
respectively. 
 
A total of 340 acres were classified as freshwater wetland habitat.  The vast majority of 
this area was classified as biologically important off-channel habitat.  It is important to 
note that not all of the planning area's geographic units have had the same level of field 
surveys targeting off-channel habitat delineation.  Almost all of the wetland habitats 
inventoried occurred on large-river floodplains.  The Pysht, Hoko, and Clallam 
watersheds had nearly 100 percent of the wetland habitat inventoried with 123 (36%), 
119 (35%) and 97 (29%) acres respectively.  

 
Figure 27.  Total number of habitat acres by habitat sub-type within the Floodplain-BIS 
GIS layer. 
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Riparian conditions based on the Floodplain-Riparian Features GIS layer were 
summarized at the stream segment and watershed spatial scales.  For this summary we 
simplified the riparian classification into four categories (see Section 3.1.2.2.4): non-
impaired/slightly impaired function, impaired function, non-functioning, and non-
forested.  Stream segments with 10 acres or more riparian habitat were evaluated based 
on the percent of riparian/floodplain area classified as non-impaired/slightly impaired.  
Only 8 stream segments had greater than 60% of their respective habitat area classified as 
non-impaired/slightly impaired.  The highest percent of riparian/floodplain area classified 
as non-impaired/slightly impaired occurred in the following stream segments: unnamed 
tributary 19.0135 Segment 1 (96%; tributary to Charley Creek), Deep Creek Segment 4 
(84%), West Twin River Segment 4 (72%), West Twin River Segment 3 (71%), Sadie 
Creek Segment 1 (Segment 66%), Sail River Segment 2 (65%), Clallam River Segment 6 
(62%), and West Twin River Segment 5 (62%).  For segment locations see Appendix B 
which includes detailed stream channel segment maps for all stream segments included in 
the analysis.   
 
At the watershed scale we evaluated riparian and floodplain function at two scales, the 
entire riparian/floodplain area (Table 12) and within 200 feet of the bankfull edge (Table 
13).  The highest number of acres of riparian/floodplain area classified as non-
impaired/slightly impaired occurred in the Hoko (480 acres) and Pysht (392 acres) 
watersheds.  The highest percent of riparian/floodplain area classified as non-
impaired/slightly impaired occurred in the WSSI (46%) and West Twin River (43%) 
watersheds. 
 

Table 12.  Number of floodplain-riparian acres classified as non/slightly impaired, 
impaired, non-functioning, and non-forested.  This summary includes the entire riparian 
and floodplain extent. 

Watershed 

Non or 
Slightly 

Impaired 
Acres 

Impaired 
Acres 

Non-
Functioning 

Acres 

Non-
Forested 

Acres 
Total 

Clallam River 299 440 344 214 1,297 
Deep Creek 98 74 131 9 313 

East Twin River 100 110 28 10 249 
Hoko River 480 845 677 312 2,315 
Lyre River 98 74 44 25 241 
Pysht River 392 664 951 248 2,255 
Salt Creek 67 167 124 124 481 

Sekiu River 118 376 217 49 760 
West Twin River 104 66 72 3 245 

WSSI 95 55 49 6 205 
Total 1,852 (22%) 2,871 (34%) 2,635 (32%) 1,002 (12%) 8,360 
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Table 13.  Number of floodplain-riparian acres classified as non/slightly impaired, 
impaired, non-functioning, and non-forested.  This summary includes only areas within 
200 feet of streams. 

Watershed 

Non or 
Slightly 

Impaired 
Acres 

Impaired 
Acres 

Non-
Functioning 

Acres 

Non-
Forested 

Acres 
Total 

Clallam River 266 395 302 127 1,090 
Deep Creek 98 74 131 9 313 
East Twin River 100 110 28 10 249 
Hoko River 440 761 627 199 2,027 
Lyre River 98 74 44 25 240 
Pysht River 353 610 770 157 1,889 
Salt Creek 67 167 124 124 481 
Sekiu River 113 353 183 36 684 
West Twin River 104 66 72 3 245 
WSSI 95 55 49 6 205 
Total 1,735 (23%) 2,664 (36%) 2,328 (31%) 696 (9%) 7,423 
 

3.2 CONSERVATION PRIORITIZATION 
 
Parcels considered for habitat conservation were prioritized based on several factors 
including: 
 

• Habitat classification 
• Habitat potential and current habitat quality 
• Habitat forming processes 
• Biological indicators 
• Riparian and floodplain conditions 
• Ownership type (e.g., private versus publicly owned) 
• Parcel size and relative proportion of parcel classified as habitat 
• Relative position to other protected parcels 

 
The primary criteria for identifying the highest priority parcels for conservation was that 
the parcels contained high quality habitat with high productivity potential, as well as 
intact habitat forming processes and a high proportion of parcel area classified as habitat.  
Unfortunately, the vast majority of habitat and habitat forming processes throughout the 
planning area are degraded and or impaired (see Table 12 and Table 13).  This limits the 
quality and quantity of habitats and parcels considered for conservation.  A complete 
description of the methods used to prioritize parcels for potential conservation is included 
below in Sections 3.2.1 and 3.2.2. 
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3.2.1 Nearshore Habitats 
 
Nearshore habitat parcel prioritization was done using the nearshore GIS layer described 
in Section 3.1.1 and the Clallam County GIS Parcel database.  The first step in 
prioritization was completed by intersecting the nearshore GIS layer with the Clallam 
County parcel data.  Once the intersection was complete a new field was added to 
measure the acreage of each polygon included in the intersection. 
 
There were a total of 938 parcels identified within the nearshore environment (not 
including the estuary).  An Excel pivot table was used to summarize the number of acres 
within each habitat value class, for all habitat types, at the parcel ID scale.  A second 
Excel pivot table which excluded upland Zone 2 habitat values was also generated to 
measure the acreage by habitat value class for all nearshore habitats excluding Zone 2 
and estuarine habitats.  Excluding Zone 2 only parcels reduced the number of parcels 
within the prioritization to 657 parcels. 
 
All nearshore-parcel intersect data were then run through the Excel sort function.  Parcels 
were sorted first based on whether they were 40 acres or larger in size, then based on 
whether 10 acres or greater were classified as having habitat values equal to or greater 
than 3.5 (this excluded zone 2 polygons), and finally based on the percent of parcel area 
that was classified as having a habitat value equal to or greater than 3.5 (this excluded 
zone 2 polygons). 
 
A total of 66 parcels greater than 40 acres were indentified within the nearshore 
(excluding zone 2 only parcels).  Of these only 40 parcels contained polygon area 
classified as having a habitat value of 3.5 or greater.  Parcels with less 10 acres and less 
than 10% area within the nearshore shoreline and zone 1 upland habitat type were 
excluded.  This left a prioritized list of 19 parcels. 
 
In order to include potential high quality habitats where parcel size was less than 40 acres 
additional prioritization was completed.  This was done by identifying the remaining 
parcels that had greater than 10 acres of nearshore shoreline and zone 1 upland habitat 
type classified as having a habitat value equal to or greater than 3.5.  These parcels were 
then prioritized based on total percent of parcel area within all nearshore habitat types 
classified as having a habitat value equal to 3.5 or greater.  A total of eight parcels met 
these criteria.  A final prioritization was made by including all parcels less than 40 acres 
that had 10 or more acres of nearshore habitat (all zones) classified as having a habitat 
value equal to or greater than 3.5.  A total of 23 parcels met these criteria. 
 

3.2.2 Freshwater and Estuary Habitats 
 
Freshwater and estuary habitat parcel prioritization were completed together because 
many of the parcels within the estuaries also included freshwater habitats.  The 
prioritization was done using the Floodplain-BIS GIS Layer, Floodplain-Riparian Feature 
GIS layer, and Clallam County GIS Parcel database. 
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4 RESULTS 

4.1 PRIORITIZED NEARSHORE HABITATS 
 
The prioritization methods described in Section 3.2.1 resulted in a prioritized list of 42 
parcels.  The parcels were then further screened for existing habitat forming processes, 
proximity to other protected areas, habitat values equal to or greater than 4, ownership, 
submerged lands.  Each parcel was attributed with a flag type; no flag was given to 
parcels without any outstanding issues.  Parcels were attributed with a green flag if they 
had exceptional habitat value or were in close proximity to other protected parcels.   
 
Parcels were attributed with a yellow flag if the vast majority of lands were submerged 
lands/tide flats, or if other issues existed that limited the parcels conservation potential 
(e.g., indeterminate ownership, parcel already at least partially under a conservation 
easement, existing roads and infrastructure partially limiting habitat processes).  Parcels 
were attributed with red flags if habitat forming processes were severely limited or if the 
parcels were publically owned (and not black flagged).  Parcels were attributed with a 
black flag if the parcels were already under a conservation easement or were public park 
lands, or if they were public lands with poor conservation potential.   
 
Final screening resulted in the prioritization of 17 nearshore parcels.  A summary of these 
parcels is included below in Table 14.  Maps depicting prioritized parcels at the habitat 
process unit(s) scale are include below in Figure 28 through Figure 32.  Individual Parcel 
maps and habitat descriptions are included in Appendix C. 
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Table 14.  Summary of prioritized nearshore parcels. 

Parcel ID Final Rank Acres 

Habitat 
Process 
Unit(s) Location Description 

74400 1 18.2 33 West Elwha River Drift Cell 
74282 2 17.0 33 West Elwha River Drift Cell 
77307 3 86.3 29, 30, & 31 Agate and Crescent Beaches 

8660 4 120.0 17 Near Eagle Point (just east of 
Hoko River) 

8738 5 41.1 17 Near Eagle Point (just east of 
Hoko River) 

74389 6 37.3 33 West Elwha River Drift Cell 
1790 7 70.9 24 Just east of Pysht River 

79577 8 51.1 29 East Whiskey Creek Beach 
1199 9 24.0 25 Just west of Deep Creek 

79561 10 25.0 10 Lyre River 
74266 11 56.6 33 West Elwha River Drift Cell 

79807 12 81.4 29 East Lyre River/West Whiskey 
Creek Beach 

8700 13 45.9 17 Just west of Sekiu 
1896 14 29.0 21 Pillar Pocket Beach 

79662 15 16.9 29 West Whiskey Creek Beach 
80042 16 19.6 29 Harrison Beach 
80033 17 21.1 29 Harrison Beach 
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Figure 28.  Map depicting the prioritized parcels within the Eagle Point area. 
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Figure 29.  Map depicting the prioritized parcels within the Pysht River area. 



NOLT Plan Final Version 1.docx 

 62 

 
Figure 30.  Map depicting the prioritized parcels within the Lyre River/Harrison Beach 
area. 
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Figure 32.  Map depicting the prioritized parcels within the west Elwha River drift cell 
(HPU 33).  
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4.2 PRIORITIZED FRESHWATER and ESTUARY HABITATS  
 
The prioritization methods described in Section 3.2.2 resulted in a prioritized list of 346 
parcels.  The top ranked 165 parcels were then further screened for existing habitat 
forming processes, proximity to other protected areas, proportion of parcel classified as 
habitat, and ownership.  Each parcel was attributed with a flag type; no flag was given to 
parcels without any outstanding issues.  Parcels were attributed with a green flag if they 
had exceptional habitat value or were adjacent other protected parcels.  In addition, for 
parcels marked with a green flag a value of +2 was added to the final parcel value 
variable. 
 
Parcels were attributed with a yellow flag if less than 20 percent of the parcel was 
classified as habitat, or if other issues existed that limited the parcels conservation 
potential (e.g., indeterminate ownership, parcel already at least partially under a 
conservation easement, existing roads and infrastructure partially limiting habitat 
processes).  Parcels were attributed with red flags if habitat forming processes were 
severely limited or if the parcels were publically owned (and not black flagged).  Parcels 
were attributed with a black flag if the parcels were already under a conservation 
easement or were state park lands, or if they were public lands with poor conservation 
potential. 
 
Parcel screening further reduced the number of parcels prioritized from 165 to 72.  The 
72 prioritized parcels are not evenly distributed throughout the planning area.  For 
example, 53 percent of the prioritized parcels are within the Hoko River watershed, 
which makes up only 18 percent of the planning area's acreage.  The distribution of the 
prioritized parcels is a function of the metrics used to prioritize parcels for conservation, 
these metrics include: habitat classification, habitat potential/current habitat quality, 
habitat forming processes, biological indicators, and riparian/floodplain conditions.  In 
addition, ownership type, parcel size and the proportion of parcel classified as habitat, 
and parcel proximity to other protected parcels plays a major role in prioritization. 
 

Table 15.  Prioritized parcels summarized by WRIA 19 subbasins. 

WATERSHED 

NUMBER OF 
PARCELS 

PRIORITIZED ACRES 
PERCENT 
BY AREA 

PERCENT 
BY 

NUMBER 
Clallam River 8 415 7% 11% 
Deep Creek 3 294 5% 4% 
Hoko River 38 3,555 63% 53% 
Lyre River 1 21 0% 1% 
Pysht River 19 1,175 21% 26% 
Sekiu River 2 64 1% 3% 

West Twin River 1 91 2% 1% 















NOLT Plan Final Version 1.docx 

 72 

 

5 DISCUSSION 
 
It should be understood that this is a modeling exercise, and efforts have been made to 
correct any errors in the modeling, but all modeling exercises are inherently imperfect. 
North Olympic Land Trust only works with willing sellers who voluntarily conserve their 
land.  No recommendations within this plan should be considered binding, nor should 
they act limit private property rights in any way. 
 
It is important to note one key limitation of our approach to habitat and parcel 
prioritization.  The plan focused on identifying the highest priority parcels for 
conservation based upon parcels that contained high quality habitat, with high 
productivity potential, as well as intact habitat forming processes and a high proportion of 
parcel area classified as habitat.  This approach may exclude some important high quality 
habitats.  For example, some parcels are very large (>600 acres) and contain a mix of 
high and low priority habitats.  The nature of our methods typically excluded these 
parcels because only a small portion of a parcel might contain high quality habitat.  In 
addition, some parcels are very small but include important high quality habitat.  The 
limitations of our approach should not exclude very large and very small parcels from 
being considered for conservation in the future.   
 
Because of the complexity associated with prioritizing parcels and the fact that important 
habitats may be excluded from prioritization because of parcel size or potential habitat 
impairment we developed additional methods for examining high priority habitats 
independent of land parcels.  This was done at the floodplain-riparian feature level by 
combining segment level habitat values with feature values.  This was done within 
Floodplain Features GIS layer by multiplying the two fields together.  This generated 
feature level values for each feature (n=9,594) that ranged a value from +25 to -25.  
These data were classified into four groups: needs restoration (-25 to 0), passive 
restoration (0 to 12.2), moderate conservation value (12.3 to 17.5), and high conservation 
potential (>17.5).  These data can now be used to aid in future restoration or conservation 
efforts that may have different goals and priorities than included within the plan.  For 
example, projects that target restoration of degraded habitat and conservation.  In 
addition, this approach may allow for the development of conservation projects that focus 
on multiple small parcels that include high quality habitats.   
 
The approach mentioned above was also summarized at segment scale and ranked from 1 
to 244 (see Appendix B).  The ranking is based on Floodplain-BIS GIS layer habitat 
values times Floodplain-Riparian Feature GIS habitat values (area weighted feature 
value).  These values are essentially equal to habitat potential x current riparian habitat 
condition values.  Appendix B includes a ranked table and 28 maps for viewing all 
channel segments inventoried. 
 
Parcel size and orientation played an important role in defining the prioritized list of 
parcels.  As described in Section 4.2 the prioritized parcels are not evenly distributed 
throughout the planning area.  For example, 53 percent of the prioritized parcels are 
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within the Hoko River watershed, which makes up only 18 percent of the planning area's 
acreage.  The proportion of parcels prioritized within the Hoko River watershed is in part 
related to parcel size and orientation.  The Hoko River watershed contains numerous 20-
60 acres parcels often orientated along the river.  This is not the case with the other three 
large river floodplain systems within the planning area.  Nonetheless, 90 percent of the 
prioritized parcels are within the Hoko, Clallam, and Pysht river watersheds, which make 
up only 38 percent of the planning area's acreage.   
 
When using the plan it is very important to recognize that all areas included within the 
analysis are important for salmon and steelhead.  None of the areas should be considered 
"low priority" for conservation.  The plan delineated 1,720 acres of the most important 
stream, wetland, and estuary habitat used by salmon and steelhead.  This represents less 
than 0.7% of the planning area acreage.  The plan further examined and included riparian 
and floodplain habitat adjacent to the habitat mentioned above; these important habitats 
only represent 4 percent of the planning area's acreage. 
 
Six of the top twenty parcels were excluded from the prioritized list because they are 
already conserved or are publicly owned.  The parcels excluded include the following: 
 

• Priority 1- Hoko Estuary (State Park) 
• Priority 2- Pysht Estuary (Cascade Land Conservancy) 
• Priority 6- Hoko Estuary (State Park) 
• Priority 12-Pysht/Green Creek (Vancalcar-NOLT) 
• Priority 14-Clallam River Segment 5 (WDNR) 
• Priority 19-Pysht River Segment 3 (WDNR) 

 
We recommend that detailed field surveys occur for any parcel considered for 
conservation prior to acquisition or conservation easement purchase.   
 



NOLT Plan Final Version 1.docx 

 74 

 
 

6 CITATIONS 
 
Department of Ecology (DOE [Washington State): 2006.  Unpublished oblique aerial 

photographs.  Accessed in 2011 via the Coastal Atlas at: 
https://fortress.wa.gov/ecy/coastalatlas2001/viewer.htm 

Battin, J., M.W. Wiley, M.H. Ruckelshaus, R.N. Palmer, E. Korb, K.K. Bartz, and H. 
Imaki.  Projected impacts of climate change on salmon habitat restoration.  
Proceedings of the National Academy of Sciences.  Vol. 104, No. 16, pp. 6,720 - 
6,725. 

De Cillis, P.  2002.  Fish habitat module- Module F in Deep Creek and East Twin and 
West Twin River watershed analysis.  USDA-USFS, Lower Elwha Tribe, and 
WDOE.  Olympia, WA.  23p. 

Downing, J. 1983. The coast of Puget Sound: Its processes and development. Washington 
SeaGrant, University of Washington Press, Seattle, Washington. 126 p. 

Fresh, K., C. Simenstad, J. Brennan, M. Dethier, G. Gelfenbaum, F. Goetz, M. Logsdon, 
D. Myers, T. Mumford, J. Newton, H. Shipman, C. Tanner. 2004. Guidance for 
protection and restoration of the nearshore ecosystems of Puget Sound. Puget 
Sound Nearshore Partnership Report No. 2004-02. Published by Washington Sea 
Grant Program, University of Washington, Seattle, Washington. 

Lautz, K.  2001.  Sekiu Coastal Watershed Analysis- Hydrology Module in Sekiu Coastal 
Watershed Analysis.  WDNR.  Forks, WA.  Available for download at: 
http://www.dnr.wa.gov/ResearchScience/Topics/WatershedAnalysis/Pages/fp_wa
tershed_assessments.aspx 

McHenry, M., R. McCoy, and M.J. Haggerty.  2004.  Salt Creek Watershed: an 
assessment of habitat conditions, fish populations, and opportunities for 
restoration.  Report to North Olympic Salmon Coalition, Port Townsend, WA.  
Unpublished report.  104 pp plus appendices. 

Mantua, N.  2009.  Projected climate change and hydrologic impacts on Olympic 
Peninsula watersheds.  Unpublished Presentation presented at the Climate change 
impacts on Olympic Peninsula salmon.  Presentation took place November 10, 
2009 at Olympic National Forest Headquarters in Olympia, WA. The workshop 
was co-sponsored by the University of Washington Climate Impacts Group, 
Olympic National Forest, Olympic National Park, and the U.S. Forest Service 
Pacific Northwest Research Station.  Available for download at: 
http://www.fs.fed.us/ccrc/video/olympic_climate_change.shtml 

North Olympic Peninsula Lead Entity [NOPLE].  2004.  Salmon habitat recovery 
strategy: version 3.5.  Unpublished report.  Port Angeles, Washington.  141 p. 

https://fortress.wa.gov/ecy/coastalatlas2001/viewer.htm
http://www.fs.fed.us/ccrc/video/olympic_mantua.shtml
http://www.fs.fed.us/ccrc/video/olympic_mantua.shtml


NOLT Plan Final Version 1.docx 

 75 

North Olympic Peninsula Lead Entity for Salmon (NOPLE). Draft V10.1 2011.  Water 
Resource Inventory Area 19 (Lyre-Hoko) Salmonid Recovery Plan.  Clallam 
County, WA.  377 p. 

Phinney, L.A. and Bucknell, P. 1975. A catalog of Washington streams and salmon 
utilization, Volume 2 - Coastal Region. Washington Department of Fisheries. 

Puget Sound Nearshore Ecosystem Restoration Project (PSNERP).  2009.  Final 
geospatial methodology used in the PSNERP comprehensive change analysis of 
the Puget Sound.  Unpublished report prepared by Anchor QEA, LLC for USACE 
and WDFW.  Seattle WA.  373 p. 

Schasse, H.W. 2003. Geologic map of the Washington portion of the Cape Flattery 
1:100,000 quadrangle. Washington Division of Geology and Earth Resources, 
Open File Report 2003-5, 1 sheet, scale 1:100,000. Olympia, WA. 

Shaffer, A., T. Ritchie, P. Crain, M. Beirne, and C. Lear.  2008.  Nearshore function of 
the central Strait of Juan de Fuca for juvenile fish, including Puget Sound 
Chinook.  Unpublished WDFW report.  Port Angeles WA.  300 p.  

Stoddard, R.  2002.  Hydrologic change assessment- Module C in Deep Creek and East 
Twin and West Twin River watershed analysis.  USDA FS, Lower Elwha Tribe, 
and WDOE.  Olympia, WA.  125p. 

Toal, C.  2002.  Riparian function assessment- Module D in Deep Creek and East Twin 
and West Twin River watershed analysis.  USDA FS, Lower Elwha Tribe, and 
WDOE.  Olympia, WA.  17 p. plus appendices. 

Todd, S., Fiztpatrick, N., Carter-Mortimer, A., and Weller, C.  2006.  Historical changes 
to estuaries, spits, and associated tidal wetland habitats in the Hood Canal and 
Strait of Juan de Fuca regions of Washington State.  Unpublished technical report, 
PNPTC TR 06-01, Kingston, Washington.  101 p. plus appendices. 

USDA FS, Washington State Department of Ecology, and Lower Elwha Tribe.  2002.  
Deep Creek and East Twin and West Twin River watershed analysis.  USDA-
USFS, Lower Elwha Tribe, and WDOE.  Olympia, WA.  139 p. plus appendices, 
modules, and attachments. 

USGS.  1998.  Determination of upstream boundaries on Western Washington streams 
and rivers under the requirements of The Shoreline Management Act of 1971.  
Water-Resources Investigations Report 96-4208. Tacoma, WA. p.62. 

Washington Department of Natural Resources (WDNR).  2006 Washington State 
Shorezone Inventory.  Downloaded as a geodatabase March 2011.  

Washington Forest Practices Board (WFPB). 1997.  Board manual: Standard 
methodology for conducting watershed analysis under Chapter 222-22 WAC, 
Version 4.0. WFPB. Olympia, WA.  112 p. plus 9 appendices. 



NOLT Plan Final Version 1.docx 

 76 

Wright, T.  Date Unknown.  High-lead logging on the Olympic Peninsula 1920s-30s.  
Prepared for the Olympic Peninsula Community Museum in partnership with the 
University Libraries, Center for the Study of the Pacific Northwest, and the 
Department of History at the University of Washington.  Seattle, Washington.  13 
p. 

 



NOLT Plan Final Version 1.docx 
 

12/20/2011 77 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX A: Subbasin zoning and land ownership maps 
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Figure A-1.  Salt Creek subbasin zoning and landownership map.   
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Figure A-2.  Lyre River subbasin zoning and landownership map. 
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Figure A-3.  East Twin River subbasin zoning and landownership map. 
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Figure A-4.  West Twin River subbasin zoning and land ownership map. 
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Figure A-5. Deep Creek subbasin zoning and land ownership map. 
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APPENDIX D: Freshwater and Estuary Prioritized Parcels 
 
See Appendix D download on website: http://mhaggertyconsulting.com/WRIA_19-
_NOLT_Project.php 
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