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CHAPTER 1.   INTRODUCTION

1.1 Purpose and Scope

The purpose of this watershed assessment is to inventory and characterize watershed

conditions of the Necanicum River watershed and to provide recommendations that address the

issues of water quality, fisheries and fish habitat, and watershed hydrology.  This assessment was

conducted by reviewing and synthesizing existing data sets and some new data collected by the

watershed council, following the guidelines outlined in the Oregon Watershed Enhancement

Board (OWEB) watershed assessment manual (WPN 1999). 

It is important to note that many watershed processes cannot be characterized as either good

or bad.  Rather, these processes must be evaluated by their likely impact on valued resources

such as salmonid habitat or water quantity and quality.  By summarizing the existing conditions

of the Necanicum River watershed we hope to help natural resource managers and watershed

council members to better understand the complex interactions that occur within the watershed. 

It is through this understanding that watersheds can be managed to protect the natural resources

valued by local and national communities.  

This assessment is diagnostic.  It does not prescribe actions for specific stream segments. 

The intent of this assessment is to provide a decision-making framework for identifying areas of

the watershed in need of protection and restoration.  The assessment is conducted on a watershed

level, recognizing that all parts of a watershed function as a whole and that alteration or loss of

one watershed process or component can affect many other processes and components in the

watershed.

1.1.1 The Decision Making Framework

A major product of the OWEB watershed assessment method is a set of wall-size maps

(housed by the watershed council) to be used for selecting appropriate sites for on-the-ground

restoration.  The maps are organized so that they can be directly related to the U.S. Geological

Survey (USGS) 1:24,000 quad sheets.  Included on the maps are outlines of the quad sheet

boundaries, township section, and range lines.  These maps allow the information to be compiled

by section (Public Land Survey System) and located.  By compiling stream information by

section, information can be used to make intelligent, science-based decisions regarding where

restoration actions are most likely to be successful.  All sites selected from the maps for

restoration should be field checked before restoration or protection actions are implemented. 
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Wall-size maps provided to the watershed council include anadromous fish distribution, channel

habitat type, riparian conditions, and possible fish barrier locations.  Additional data are

provided in a digital format to the watershed council.  This document supplements and expands

on the information contained in the maps and the digital database.  The maps in this document,

by virtue of their scale, are only intended to provide summary visual representation of the data

used in this assessment.  They are not meant to provide site-specific information.  The wall size

maps and digital data should be used for identification of potential on-the-ground restoration

opportunities.        

1.1.2 Geographic Information Systems Data Used in this Assessment

Geographic Information Systems (GIS) are widely used to store and analyze spatial

environmental data for the purposes of evaluating watershed condition and guiding appropriate

restoration activities.  GIS data are only as accurate as their scale and source data.  GIS data

must be critically reviewed, and in many cases ground-truthed, to assure an accurate

representation of on-the-ground conditions in a watershed.  Key GIS data sets were evaluated for

confidence in positional accuracy and in representing actual watershed conditions.  

Major GIS data that were used in the development of this assessment are listed in Table 1.1. 

Following is a description of each of the data layers used in developing this watershed

assessment.

Streams (1:24,000): Stream coverages were obtained from the State Service Center for GIS

(SSCGIS) and are a part of the Baseline 97 data set.  Streams were digitized from the

1:24,000 USGS quads.  A visual check of the stream coverage demonstrated that they

match the USGS quadrangles, although the positions of the streams were often

slightly different from the streams on the aerial photos.

Channel Habitat Types (CHTs; 1:24,000): Stream channels were divided into distinct

segments, based on topographic and geomorphic factors. The 1:24,000 stream

coverage was attributed with gradient, side slope constraint, and stream-order, and

classified into channel habitat type classes according to the protocol outlined in the

OWEB manual (WPN 1999).  
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Table 1.1 Primary GIS data used in developing this watershed assessment.  

Coverage Scale Source Notes

Streams 1:24,000 SSCGIS

Channel Habitat Types 1:24,000 E&S Streams attributed by E&S

Land use 1:24,000 E&S; CREST; C-CAP;
SSCGIS

Created by E&S by
combining data

Vegetation 30 meter CLAMS CLAMS 1995 LANDSAT

Aerial Photos 1 meter Clatsop County Planning
Office

MAY, JUNE, JULY 1994
natural color

Watershed Boundaries 1:24,000 SSCGIS Created for the councils by
SSCGIS

Roads 1:100,000 ODF Updated digital line graphs
(DLGs); Ad Hoc

Digital Elevation
Models

10 meter SSCGIS

Riparian Vegetation 1:24,000 E&S Attributed 1:24,000 streams
from aerial photo
interpretation

Riparian Shade 1:24,000 E&S Attributed 1:24,000 streams
from aerial photo
interpretation

Salmonid Distribution 1:100,000 ODFW Field Biologists 

ODFW Habitat Surveys 1:100,000 ODFW Attributed 1:100,000 streams
from field surveys

Debris Flow Potential ODF

Points of Diversion 1:24,000 OWRD Currently being updated

Land Use (1:24,000):  The land use map was created using primarily three coverages: 

zoning from the Columbia River Estuary Study Taskforce (CREST; 1:24,000),

ownership (1:24,000), and a 1992 LANDSAT image obtained from CREST and the

Coastal Change Analysis Program (C-CAP).  The three coverages were combined

and land use was delineated based on these three attributes.  For example, if the

LANDSAT image classified the land as bare, and zoning was Exclusive Farm Use,

then this polygon was attributed as agriculture.  Additionally, if the LANDSAT
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image classified the land as developed and the zoning was in the urban growth

boundary, this polygon was attributed as developed.  The forest lands were delineated

by ownership, and categorized as Private Industrial Forest, Private Non-Industrial

Forest, or State Forest (for those areas where ownership was not specifically

identified).  All areas characterized as wetlands by the LANDSAT scene were

maintained in the coverage and were compared with National Wetlands Inventory

(NWI) wetlands.  

Zoning: There are no metadata (data describing the coverage) associated with

these data.  This  coverage was provided by CREST and is believed to be

the most up to date zoning information for Clatsop County at the time of

this assessment.  The coverage is currently being updated.         

Ownership:  Ownership was characterized by Oregon State University (OSU)

using the 1991 Atterbury Ownership maps.  This coverage does not

include land sales since 1991.  It is our assumption that land sales in the

North Coast watersheds have primarily been sales that kept the land in the

same category. 

C-CAP LANDSAT image:  These data consist of one LANDSAT Thematic

Mapper scene which was analyzed according to the C-CAP protocol to

determine land cover.  C-CAP inventories coastal submersed habitats, 

wetland habitats, and adjacent uplands through analysis of satellite

imagery (primarily LANDSAT Thematic Mapper), aerial  photography,

and field data.  These are interpreted, categorized, and integrated with

other spatial data in a geographic information system. 

Vegetation:  The vegetation characterization was completed using a 1995 LANDSAT image

from the Coastal Landscape Analysis and Modeling Study (CLAMS) being

conducted jointly by the OSU, USDAFS Pacific Northwest Research Station, and

Oregon Department of Forestry (ODF).  The LANDSAT scene was characterized into

broadleaf, mixed, and conifer-dominated stands, which were further delineated into

four categories based on conifer size (small, medium, large and very large).

Aerial Photos: Aerial photos were obtained from the Clatsop County Planning Office and

were taken in May, June, and July of 1994 by Spenser Gross.  Aerial photos were

natural color, digital ortho photos with a 1 m pixel size. 
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Watershed Boundaries (1:24,000): Watershed boundaries were digitized and corrected by

the SSCGIS.  

Roads (1:100,000): Roads data were obtained from the ODF.  ODF maintains fire road

information for the entire state of Oregon.  These road coverages were developed

using the USGS DLGs as a base and then updated on an ad-hoc basis determined by

data availability.  The extent of updates that have been included in the roads coverage

in these watersheds is unclear.  However, a visual check of the data with the aerial

photos demonstrated that the data were fairly accurate.  A more detailed evaluation is

needed to evaluate how well this data set represents ‘real-world’ conditions.  

Digital Elevation Models (DEMs; 10 m):  The 10 m-resolution DEMs were obtained from

the SSCGIS.  Ten meter resolution refers to the cell size attributed with elevation

data.  Cell sizes in this coverage are 10 m by 10 m, or approximately 1,000 sq. ft. 

DEMs were mosaiced and sinks were filled.

Riparian Vegetation and Shade: The 1:24,000 stream coverage was attributed from aerial

photo interpretation (see Aerial Photos above).  Attributes include vegetation class

and shade.  Metadata have been provided with the digital data.

Salmonid Distribution (1:100,000): Salmonid distribution coverages were obtained from the

Oregon Department of Fish and Wildlife (ODFW).  ODFW mapped current salmonid

distribution by attributing 1:100,000 stream coverages based on survey data and best

professional judgment of local fish biologists.  Distributions identified spawning,

rearing and migration areas.  These coverages are dynamic data sets that are

scheduled to be updated every two years.  They are available on ODFW’s website

(http://www.dfw.state.or.us).

ODFW Fish Habitat Surveys (1:100,000): Field surveys of stream channel conditions by

ODFW were attributed onto 1:100,000 scale stream layers.  Two layers exist,

including habitat units and reach level data.  Reach level data generalize habitat unit

data to give an overview of current habitat conditions.  Reach level data can be used

as a reference point for later comparative work or for the analysis of overall stream

conditions.  Habitat data include all of the unit data for the entire survey and provide

a representation of the condition of the stream at the time of survey.  These

conditions change annually since streams are dynamic systems.  
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National Wetlands Inventory (1:24,000):  The primary source for wetland information used

in this assessment was the NWI maps created by the U.S. Fish and Wildlife Service

(USFWS).  Very few of the NWI quads had been digitized by USFWS for the

Necanicum River watershed, so information was generally derived from hard copy

NWI maps.  It is important to note that NWI wetland maps are based on aerial photo

interpretation and not on ground-based inventories of wetlands.  On-the-ground

inventories of wetlands often find extensive wetlands that are not included on the

NWI maps.  

Debris Flow Potential: The ODF created debris flow hazard maps based on underlying

bedrock geology, slope steepness, historical landslide information, and stream

channel confinement where applicable.  Slope data were generated from 1:24,000

DEMs.  These maps were created to show areas where on-the-ground investigation is

prudent before conducting land management and development activities that could be

impacted by debris flows.  Further information was provided with the digital data.  

Points of Diversion (1:24,000): Points of diversion were mapped by the Oregon Water

Resources Department (OWRD) by digitizing individual water rights into a township

coverage.  Only permitted and certificated rights were digitized.  All water rights

should be up-to-date and maintained by OWRD.  Links from points of diversion to

actual water rights were found to be missing in this assessment, which was probably

due to the database needing to be updated (Bob Harmon, pers. comm.).    

1.1.3 Data Confidence

GIS data vary in how well they represent actual on-the-ground conditions.  Several of the

data sets used to develop this assessment need to be evaluated and compared to on-the-ground

conditions before restoration actions are taken or final conclusions are made about ecosystem

processes.  Data sets in need of further evaluation have been listed in the Recommendations

section of this document.  A few of these will be discussed here because they have

characteristics that must be kept in mind while reading this document.  

Land Use and Wetlands

The land use was refined from a LANDSAT scene, zoning, NWI and ownership (see section

1.8), which have all been field verified.  NWI data were not available digitally for the entire area
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and so were used only in the areas of digital coverage.  Other wetland data were derived from the

LANDSAT scene.  NWI data are much more accurate because they are derived from aerial photo

interpretation.  Consequently, some areas that have been classified as wetlands are really

agricultural fields.  As NWI data become more readily available in digital format, the land use

coverage should be updated.  All land use categories should be field verified before restoration

actions begin.  We believe that this land use coverage is a fair representation of land use in the

watershed for the scale of this assessment.  It is most likely an under-representation of wetland

areas.    

Roads

The roads coverage is a key coverage used to evaluate potential sediment sources and

changes in watershed hydrology associated with road construction.  However, it is not clear that

road coverage accurately represents on-the-ground conditions in this watershed.  The road

coverage was developed from the 1:100,000 USGS digital line graphs.  These coverages were

then updated on an ad-hoc basis from aerial photos and other sources of information that became

available.  A visual comparison of the data to aerial photos found the roads coverage to be fairly

accurately.  Although this coverage represents the best available data for roads, the data are

suspect.  A study could be developed to determine the accuracy of the roads data.  

Channel Habitat Types

Channel habitat types (CHTs) were determined for this assessment using GIS. Streams were

divided into habitat types based on stream size, gradient, valley width, and ecoregion, according

to OWEB protocols (WPN 1999). Minimum length of a habit type was 1,000 ft. CHTs provide

an overall indication of the quality and distribution of various stream and associated riparian

habitats throughout the watershed. Additional field-based assessment will be required for site-

specific restoration activities.

Riparian Vegetation and Shade

Riparian conditions need to be further evaluated and ground-truthed before restoration

actions occur.  A visual comparison of field checks to the aerial photo interpretations found the

data to be fairly consistent.  After site selection using the GIS data, any stream reach identified
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for further action should be field-checked for actual on-the-ground conditions.  A more rigorous

analysis of the GIS data could also be performed.  

Overall, the confidence in the GIS data is moderate to good for watershed-level assessment

purposes.  Collection of field data is always recommended; however, field data collection is

expensive, time consuming and often unfeasible for very large areas.  Time can be saved by

using the GIS data to select possible sites for restoration.  Field verification can then define the

exact conditions present at these potential restoration sites.  Used in this way, the GIS data can

provide an extremely efficient decision-making framework to guide restoration activities.  

1.2 Setting

Like most Pacific Northwest estuaries, the Necanicum River estuary is part of a coastal,

temperate, rainforest ecosystem. The estuary is bordered by the city of Seaside, but surrounded

by rich forests associated with the Oregon Coast Range. With mean annual precipitation around

80 inches (200 cm) per year in the lower elevations and over 120 inches (300 cm) per year in the

higher elevations, the watershed’s coniferous forests — trees such as western hemlock (Tsuga

heterophylla), Sitka spruce (Picea sitchensis), Douglas fir (Pseudotsuga menziesii), true fir

(Abies spp.), and western red cedar (Thuja plicata) — cover about 72 percent of the total land

area. Hardwood species such as red alder (Alnus rubra) and maple (Acer spp.) also grow

throughout the region, especially as second growth in riparian areas, covering about 11 percent

of the watershed.  Most of the older trees have been lost to fire and timber harvest. Today,

hemlock and spruce are the dominant tree species in the watershed. Foresters describe this

environment as a highly productive ecosystem — from both biological and commodity

perspectives (c.f., TBNEP 1998). 

In the lower elevations of the watershed, forest gives way to wetlands and rich alluvial

plains used for agriculture, rural residential housing, and urban development.  

The Necanicum River watershed drains into the Pacific Ocean at Seaside (Figures 1.1, 1.2). 

The Necanicum River drains approximately 83.7 sq. mi. of land, characterized by steep forested

uplands and flat alluvial lowlands.  Much of the higher elevations have been used for timber

production, and are now on their second or third rotation, or were burned.  The lower watershed

contains extensive wetland areas and is dominated by urban and rural residential development.  
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Figure 1.1. Physical location of the Necanicum River watershed.
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Figure 1.2. Map of Necanicum River watershed showing subwatershed boundaries and stream
network, with names of streams indicated.  



Necanicum River Watershed Assessment Chapter 1. Introduction
March, 2002 Page 1-11
  

There is a general lack of information on the current condition of estuarine ecosystems in

Oregon (Good 2000), including the Necanicum.  This lack of information is especially acute

with respect to comparing current with historical conditions.  Effects of land use on estuarine

health have not been well quantified.  Both past and current water quality are poorly understood

because of limited monitoring of the estuarine environment.  It is believed, however, that loss of

estuarine wetlands has been a significant problem in the Necanicum River watershed (Neal

Maine, pers. comm., December, 2001).  

The watershed is divided into seven subwatersheds (Figure 1.3), two of which (Seaside and

Neacoxie) are heavily populated.  The Neacoxie subwatershed includes extensive areas of rural

residential and urban development.  The western half of the Seaside subwatershed is largely

urban.  

Increasing population, development, and tourism pose potential threats to the Necanicum

River Estuary and its associated watershed.  Point and nonpoint source pollution from the

watershed, shoreline land use, and oil spills continue to threaten the quality of all of Oregon’s

estuarine waters.  Introductions of exotic species, especially Spartina, and the risk of increasing

water withdrawals also pose risks.  

Eelgrass beds are threatened by sedimentation, excessive nutrient levels, and introduced

nuisance species.  For example, nutrients can stimulate algal blooms, which can smother

eelgrass; Spartina can displace eelgrass in part of its tidal range (NOAA 1998, U.S. EPA 1998,

Good 1999).  

1.3 Ecoregions

The state of Oregon has been divided into ecoregions based on climate, geology,

physiography, vegetation, land use, wildlife and hydrology.  Each of these ecoregions has

characteristic patterns of climate, geology, topography, and natural vegetation that shape and

form the function of the watersheds.  Dividing the state and the watersheds into different

ecoregions permits regional characteristics to be identified.  The Necanicum River watershed

spans portions of four ecoregions (Omernik and Gallant 1986):  the Coastal Lowlands, Coastal

Uplands, Volcanics, and a small part of the Willapa Hills ecoregions.  
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Figure 1.3. Subwatersheds in the Necanicum River watershed illustrating topography based on

a 10 m Digital Elevation Model (DEM).  
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The Coastal Lowland ecoregion occurs in the valley bottoms of the Oregon and Washington

coast and is characterized by estuaries and terraces with low gradient meandering  streams. 

Channelization and diking of these streams is common.  Elevations in this ecoregion run from 0

to 300 ft and the land receives 60 to 85 in of annual rainfall.  Potential natural vegetation

includes Sitka spruce, western hemlock, western red cedar, Douglas-fir, grand fir (Abies

grandis), red alder, and estuarine wetland plants (Omernik and Gallant 1986, Franklin and

Dyrness 1973). 

The Coastal Upland ecoregion extends along the Oregon and Washington coast and is

typically associated with the upland areas that drain into the Coastal Lowlands ecoregion.  The

Coastal Uplands ecoregion is characterized by coastal upland and headland terraces with

medium to high gradient streams.  Elevations run from 0 to 500 ft and the land receives 70 to

125 in of precipitation.  Potential natural vegetation includes Sitka spruce, western hemlock,

western red cedar, Douglas-fir, grand fir, and red alder (Omernik and Gallant 1986, Franklin and

Dyrness 1973).

The Volcanics ecoregion extends from the upper extent of the Coastal Uplands ecoregion to

beyond the summit of the Coast Range mountains.  The Volcanics ecoregion is characterized by

steeply sloped mountains with high-gradient, cascading streams and rivers.  Elevations range

from 1,000 to 4,000 feet and the region receives 70 to 200 inches of precipitation annually. 

Potential natural vegetation includes Sitka spruce, western hemlock, western red cedar, Douglas-

fir, grand fir, and red alder (Omernik and Gallant 1986, Franklin and Dyrness 1973).  

The Willapa Hills ecoregion extends from the southern portion of Clatsop County north to

the southern extent of Puget Sound.  This ecoregion is characterized by low rolling hills and

mountains with medium gradient streams.  Elevations range from 0 to 3,000 feet and the land

receives 50 to 100 inches of precipitation annually.  Potential natural vegetation includes Sitka

spruce, western hemlock, western red cedar, Douglas-fir, grand fir, and red alder (Franklin and

Dyrness 1973).  

1.4 Population

From 1990 to 2000, the population of Oregon increased by 20.4 percent and the population

of Clatsop County increased by approximately 7 percent (U.S. Bureau of Census;

http://quickfacts.census.gov/).  Population growth in Oregon, and especially in Clatsop County,

historically depended on fluctuations in the natural resource industries. In recent years,
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population growth has been less a reaction to natural resource industries and more a function of

living conditions and quality of life concerns.  The current population of Clatsop County is

35,630, based on U.S. Bureau of Census data for 2000.  

Within the watershed, the human population is concentrated in and around the city of

Seaside and to a lesser extent in the southern portion of the Neacoxie subwatershed (Figure 1.4). 

In the upper portions of the watershed, the sparse population is concentrated along the mainstem

Necanicum River.  Most of the upland areas have a population density less than 10 people per

square mile (Figure 1.4).  

1.5 Climate and Topography

Topography in the Necanicum River watershed is typical of the Pacific Northwest coast,

where the terrain is characterized by steep upland slopes which provide sediment and organic

material to the agricultural and developed land below.  Much of the lowlands included historic

floodplains, some of which were drained and diked for development purposes.  Elevations in the

watershed range from sea level at the mouth to 2,846 feet in the headwaters.  

The Necanicum River watershed experiences a coastal temperate climate strongly

influenced by the Pacific Ocean and related weather patterns (Taylor and Hatton 1999).  Climate

usually includes an extended winter rainy season followed by a dry summer season. 

Precipitation patterns reflect a strong orographic effect in which precipitation increases with

elevation as moist air masses rise over high terrain causing them to cool and drop more

precipitation.  Mean annual precipitation ranges from about 80 inches in the lowlands to over

120 inches in the highlands, based on the PRISM model which accounts for these orographic

effects (Daly et al. 1994).  Rainfall is the primary source of precipitation in the Necanicum River

watershed.  The highest precipitation events generally occur during November, December, and

January.  

The seasonal, episodic nature of precipitation defines the natural system. Coho migrate

upstream with the first heavy rains in late autumn. Big winter storms can cause landslides in the

steeply sloped upland regions. Although heavy storms have characterized the natural system for

thousands of years, human activities have exacerbated the impacts and consequences of high

rainfall (Coulton et al. 1996). Westerly winds predominate and carry the temperature-moderating

effects of the ocean over all of western Oregon. Summers are warm and dry; winters wet and
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Figure 1.4. Population distribution within the Necanicum River watershed.  



Necanicum River Watershed Assessment Chapter 1. Introduction
March, 2002 Page 1-16
  

moderate (USDA 1964).  Prevailing winds are from the northwest during summer and southwest

during winter.  Winds frequently reach gale force during winter storms.  

1.6 Geology

The Necanicum River and its watershed are situated in typical Pacific Northwest coastal

terrain. A relatively straight coastline consists of miles of sandy beaches punctuated with cliffs

of igneous rock and small inlets.  East of the Pacific Coast, the high, steep ridges of the Coast

Range climb up to 3,500 feet (1,064 m). These upland areas consist mostly of volcanic basalt

base material with overlying soils formed from basalt, shale, and sandstone material.  

Topography is dominated by steep mountains, dissected terraces, and river valleys.  Much of

Clatsop County consists of old marine sediments that have been uplifted by intrusive basalt and

covered in places by basalt flows.  Most of the higher mountain areas are basaltic in nature, and

include breccia basalt, tuff breccia, and basaltic flow rock.  

The Necanicum River is the main drainage in the southwestern part of Clatsop County.  Its

headwaters are in the Humbug Mountain area.  The South Fork Necanicum River has its

headwaters in the Sugarloaf and Kidders Butte area.  

Floodplains are dominated by Grindbrook-Walluski-Hebo soils along the mainstem

Necanicum River.  These are deep silt loam and silty clay loam soils, often occurring on terraces. 

To the north, along Neacoxie Creek, floodplain soils are Waldport-Gearhart-Brallier soils that

are very deep, fine sand, fine sandy loam, and mucky peat.  These soils are found on dunes and

in swales.  

Upland soils are mainly Skipanon-Templeton-Svensen soils that are deep, well-drained

gravelly silt loams, silt loams, and loams.  There are also considerable areas of Klootchy-

Necanicum-Ascar soils that are deep, well drained silt loams, gravelly loams, and extremely

gravelly loams (Clatsop County Soil Survey).  

1.7 Vegetation

1.7.1 Potential Natural Vegetation 

Human activities have greatly altered the vegetation of the watershed.  Since the 19th

century, European-Americans have cleared and harvested trees, drained wetlands, established

pastures, and developed urban and rural residential areas.  Today, most of the mixed conifer

upland forests in the Necanicum River watershed have been harvested and replanted in hemlock
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and spruce trees. The natural, or potential vegetation of the watershed is distributed between the

Sitka spruce and western hemlock  vegetation zones. These two vegetation zones extend from

British Columbia to Northern California, running roughly parallel to the coast, with the hemlock

zone also enclosing the Willamette Valley (Franklin and Dyrness 1973).

The spruce zone covers the lower regions of the watershed and normally occurs at

elevations below 450 feet (150 meters). It is a wet zone with annual precipitation ranging

between 118 inches (300 cm) and 78 inches (200 cm). The nearby ocean adds frequent summer

fogs and moisture to otherwise dry months and distinguishes the spruce zone from the higher

elevation hemlock zone. The temperature averages 51oF (10.6oC) annually with an average

January minimum of 40oF (4.7oC) and a July maximum of 70oF (20.6oC) at Astoria.

Dense, tall stands of Sitka spruce, western hemlock, western red cedar, Douglas fir, and

grand fir dominate the spruce zone. In dune areas close to the ocean, shore pine (Pinus contorta

contorta) is locally common. Hardwood species occurring in the zone include red alder, bigleaf

maple (Acer macrophyllum), and occasional California bay (Umbellularia californica) with red

alder dominating recently disturbed sites and some riparian areas. Understory vegetation is

generally composed of a dense growth of shrubs, herbs, ferns, and mosses.  Common native

species include sword fern (Polystichum munitum), wood sorrel (Oxalis oregona), red and

evergreen huckleberry (Vaccinium parvifolium and V. ovatum), and red elderberry (Sambucus

racemosa).  

Successional patterns in the spruce zone following fire or logging are often dominated by a

dense shrub community composed of salmonberry (Rubus spectabilis), sword fern, elderberry,

and huckleberry, with the relative dominance varying with the site conditions. The shrub

community can persist for quite some time due to the excellent growing conditions, but at some

point it yields to one of two types of seral forest stand. The conifer type is a mixture of spruce,

hemlock, and Douglas fir and the hardwood type is a monotypic, dense stand of red alder.

Replacement of the alder stand by conifers can be very slow, due to the shade provided by the

dense shrub understory. 

The hemlock zone normally extends in elevation between 450 feet (150 meters ) and the

subalpine zone of the Coast Range. With less ocean influence and summer fog, the upland

hemlock zone still receives heavy precipitation.  In fact, the upland regions average up to 142

inches (360 cm) of rain each year, concentrated during fall to late spring.  The zone temperature

averages 50oF (9.6oC) annually with a January minimum of 30oF (-0.7oC) and a July maximum
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of 78o F (25.6 oC).  The soils are derived from sedimentary and basalt parent materials, of

moderate depth and medium acidity, with a high infiltration rate.

In the hemlock zone, the dominant vegetation is dense conifer forest. Forest stands are

dominated by Douglas fir, western hemlock, and western red cedar, with other conifers mixed in,

such as grand fir, and Sitka spruce.  Hardwood species occurring in the hemlock zone include

red alder, bigleaf maple, black cottonwood (Populus trichocarpa), and Oregon ash (Fraxinus

latifolia). Understory vegetation varies with moisture regimes, and includes sword fern, wood

sorrel, vine maple (Acer circinatum), and Oregon grape (Mahonia nervosa).  

Successional patterns in the hemlock zone following fire or clearcut logging bring the first

year residual species and invading herbaceous species from the genera Senecio and Epilobium.

This community is replaced during years two to five by one dominated by fireweed (Epilobium

angustifolium), thistle (Cirsium vulgare), and bracken fern (Pteridium aquilinum). The next

community is dominated by shrubs such as vine maple, Oregon grape, salal, and blackberry

species (Rubus spp.). Eventually, the shrubs are overtopped by conifers such as Douglas fir

(TBNEP 1998).

1.7.2 Historic Floodplain Vegetation

Historically, the Necanicum River floodplains were likely dominated by river bottom forest

which consisted of a variety of trees, including black cottonwood, Sitka spruce, red alder,

western hemlock, grand fir, big-leaf maple, and western red cedar.  Spruce trees up to 80 inches

in diameter and hemlock 60 inches in diameter were used as bearing trees by the early surveyors.

These forested floodplains provided woody debris to the lower river and estuary ecosystems,

which added complexity and nutrients to the rivers and helped to nurture and sustain fish

populations. The forests slowed and regulated flooding across the valley floodplains, reduced

erosion, and encouraged sediment deposition (Coulton et al. 1996).  These forested bottomlands

have been replaced by open areas and developed lands with little or no woody vegetation in the

riparian zone.  

1.7.3 Current Vegetation

Vegetation cover in the Necanicum River watershed was characterized using the 1995

CLAMS data (Figure 1.5).  CLAMS characterized the vegetation by classifying satellite imagery



Necanicum River Watershed Assessment Chapter 1. Introduction
March, 2002 Page 1-19
  

Neacoxie

Beerman / Tillamook

Klootchy / Mail Creek

North Fork / Humbug

South Fork

Upper Necanicum

Seaside

N

Vegetation
Necanicum Watershed

0 2 4 Miles
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Medium Conifers
Small Conifers
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Water
No Data

Figure 1.5 Vegetation cover in the Necanicum River watershed.  Vegetation was characterized
using CLAMS data.  Vegetation categories have been aggregated to show the
relative distribution of conifers.
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into 11 categories (Table 1.2).  The satellite data were acquired in 1988 and updated in 1995.  It

is important to note that only pixels that had greater than 70 percent cover were characterized as

forest types.  For example, a pixel that has less that 70 percent cover is characterized as either

open or semi-open.  If the pixel demonstrates a greater than 70 percent cover, it is further

characterized into one of categories 6 through 14.  Garono and Brophy (1999) summarized

CLAMS data for  the Rock Creek watershed by combining these categories to describe the

spatial patterns of conifers and open areas.  We have used this same approach for the Necanicum

River watershed.   

Table 1.2. Eleven categories of land cover present in the 1995 CLAMS data set.  Categories
0 = background, 1=shadow, 2=water, and 5= cloud are not shown (Garono and
Brophy 1999).  DBH is diameter at breast height.  

Class Cover type Description
3 Open Open (0-40% vegetation cover)
4 Semi-closed Semi-Closed (41-70% vegetation cover)
6 Broadleaf Broadleaf (#70% broadleaf cover)
7 Mixed, small conifers Mixed broadleaf/conifer:  <70% broadleaf cover; small

conifers (# 1 ft [25 cm] DBH)
8 Mixed, medium conifers Mixed:  <70% broadleaf cover; medium conifers (1-2 ft

[26-50 cm] DBH)
9 Mixed, large conifers Mixed:  <70% broadleaf cover; large conifers (2-3 ft

[51-75 cm] DBH)
10 Mixed, very large

conifers
Mixed:  <70% broadleaf cover; very large conifers (> 3
ft [75 cm] DBH)

11 Conifer, small Conifer:  >70% conifer cover, conifers small (#1 ft [25
cm] DBH)

12 Conifer, medium Conifer:  >70% conifer cover, conifers medium (1-2 ft
[26-50 cm] DBH)

13 Conifer, large Conifer:  >70% conifer cover; conifers large (2-3 ft [51-
75 cm] DBH)

14 Conifer, very large Conifer:  >70% conifer cover; conifers very large (>3 ft
[75 cm] DBH)

1.7.4 Large Conifers 

Prior to European settlement, Oregon Coast Range forests were dominated by conifers

(Franklin and Dyrness 1973).  These forests were changed dramatically by human activities such
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as forest harvest and natural catastrophic events such as forest fires, which changed both the age

structure and species composition of these forests (Garono and Brophy 1999; TBNEP 1998). 

Conifers, especially old growth, played an important role in ecosystem function in coastal

watersheds by providing shade and large woody debris to streams, slope stabilization, and

habitat for wildlife (Naiman and Bilby 1998).  Additionally, near-coast stands receive

precipitation in the form of fog drip.  Old growth forests generate more fog drip precipitation

than younger stands.  Understanding the age and distribution of conifers within a watershed is

essential for managing the system to maintain ecosystem function.  

Following the methodology provided in Garono and Brophy (1999), we divided large

conifer data into two distinct classes: Mixed Forest/Large Conifers (Classes 9+10+13+14) and

Large Conifers (Classes 13+14).  The Mixed Forest/Large Conifers class contains those areas

that include large conifers, but may be dominated by a broadleaf forest, whereas the Large

Conifer Class is actually dominated by large conifers (>70 percent conifer cover). Large conifers

are present in 7.4 percent of the watershed, with the majority occurring in mixed stands (7.0

percent; Table 1.3). The subwatershed having the highest percentage of large conifers (11.0

percent) is the uppermost subwatershed in the basin (Upper Necanicum).  The two lowest

subwatersheds (Neacoxie and Seaside) had the lowest percentage of large conifers (# 4.3

percent).  

Most of the vegetation in the Necanicum River watershed is represented by mixed, small

conifers (32.7 percent), small conifers (16.4 percent), and broadleaf vegetation (11.1 percent;

Table 1.3).  This is the result of clearcutting activities and fires.  Although many of these areas

have been replanted, they have not reached a state of maturity that would allow them to provide

many of the watershed processes associated with old growth forests.  Replanted stands rarely

mimic natural vegetation communities and generally exhibit lower diversity in the overstory

community than would be expected from a late-successional forest.  

1.7.5 Open Areas 

Open areas within a watershed can indicate pastureland and meadows as well as recently

harvested timberlands.  Open areas in the uplands can have a large influence on hydrology and

slope failure (WPN 1999, Naiman and Bilby 1998, Binkley and Brown 1993).  The CLAMS data

were collected in 1995 and many of the open areas have most likely been replanted since that

time.  Consequently, these data represent the conditions as they existed in 1995, but not 
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Table 1.3. Vegetation cover in the Necanicum River watershed, based on satellite imaging
classification from the 1995 CLAMS study (http://www.fsl.orst.edu/clams).  
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Broadleaf (>=70% broadleaf cover) 15.67 4.94 8.54 15.76 10.11 5.46 14.42 11.14
Small conifers (<=25cm DBH) 13.40 24.04 5.30 18.94 9.73 14.26 20.56 16.43
Medium conifers (26-50cm DBH) 3.20 7.96 0.72 3.74 4.05 15.79 4.94 5.79
Large conifers (51-75cm DBH) 0.24 0.24 0.11 0.41 0.33 0.67 0.58 0.37
Mixed - Small conifers (<25cm DBH) 36.13 41.09 6.28 33.99 25.92 43.64 28.48 32.72
Mixed - Medium conifers (26-50cm DB 10.20 9.59 2.67 9.55 6.20 11.38 12.84 9.48
Mixed - Large conifers (51-75cm DBH 5.85 6.40 3.30 8.24 3.84 7.27 10.23 6.79
Mixed - Very large conifers (>75cm 0.14 0.19 0.20 0.32 0.13 0.39 0.22 0.23
Open (0-40% vegetation cover) 9.72 4.12 42.05 6.18 16.03 1.12 5.55 9.89
Water 0.01 0.00 0.88 0.00 7.13 0.00 0.01 0.79
No Data* 5.43 1.43 30.00 2.85 16.53 0.07 2.17 6.38
* Includes locations obscured by clouds and shadows on the satellite imagery.

necessarily as they exist today.  Pacific Northwest forest ecosystems are constantly in a state of

flux, whereby open areas are replanted, and new open areas created through clearcutting or fire. 

Open areas represent a rather small proportion of the Necanicum River watershed, accounting

for approximately 9.9 percent of the total area (Table 1.3).  Most of the open areas are associated

with developed areas, wetlands, and agricultural areas in the lowlands.  Upland open areas are

likely primarily associated with wetlands, which are considered natural open areas in the

watershed, and with clearcuts.  

1.8 Land Use

Watershed processes are often affected by land management practices which increase

watershed disturbance.  For example, management of forest land for timber harvest can influence

watershed hydrology (increased peak flows) by increasing road densities, clearing vegetation,

and reducing evapotranspiration (WPN 1999; Naiman and Bilby 1998).  Wetlands have

sometimes been drained for agriculture because of their rich organic soils, resulting in habitat
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loss and the disconnection of floodplains from the rivers.  By understanding the land

management activities, land managers and watershed council members can better evaluate the

effects of watershed disturbance on their watersheds and plan how to mitigate those impacts on

natural ecosystem processes. 

The dominant land use in the Necanicum River watershed is private industrial forest,

accounting for 74 percent of the watershed’s total area (Table 1.4; Figure 1.6).  The lowland

areas of the watershed are dominated by developed areas in and around Seaside.  Over seven

percent of the watershed is palustrine and estuarine wetland.  Watershed processes in the

Necanicum River watershed today are most likely affected by changes in forest management,

increased development to accommodate population growth, and floodplain and wetland loss. 

Specific habitat and water quality related effects typically associated with land use activities are

listed in Table 1.5.

1.9 Channel Habitat Types

Stream channels were separated into channel habitat type categories using the OWEB

protocol.  Categories were based on stream geomorphic structure, including stream size,

gradient, and side-slope constraint (Table 1.6).  By identifying current channel forms in the

watershed, we can better predict how land use activities may have affected the channel form as

well as identify how different channels may respond to particular restoration efforts.  Ultimately,

changes in watershed processes will affect channel form and produce changes in fish habitat.  

Channel responses to changes in ecosystem processes are strongly influenced by channel

confinement and gradient (Naiman and Bilby 1998).  For example, unconfined channels possess

floodplains that mitigate peak flow effects and allow channel migration.   In contrast, confined

channels translate high flows into higher velocities with greater basal shear stress.  Ultimately,

these characteristics control stream conditions such as bedload material, sediment transport, and

fish habitat quality.  Generally, more confined, higher gradient streams demonstrate little

response to watershed disturbances and restoration efforts (Figure 1.7).  By grouping the

channels into geomorphologic types, we can determine which channels are most responsive to

disturbances in the watershed as well as those channels most likely to respond to restoration

activities. 
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    Figure 1.6. Land use in the Necanicum River watershed.  Data displayed are from the refined
land use coverage. Also shown are the names and boundaries of the
subwatersheds.  
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Table 1.5. Typical watershed issues organized by major land use activity (WPN 1999)

Land Use Category Habitat-Related Effects Water Quality Effects

Forestry Channel modification
Pool quantity and quality
Large wood abundance
Shade and canopy
Substrate quality
Flow alteration
Passage barriers

Temperature
Turbidity
Fine sediments
Pesticides and herbicides

Crop-land grazing Channel modification
Pool quantity and quality
Large wood abundance
Shade and canopy
Substrate quality
Flow alteration

Temperature
Dissolved oxygen
Turbidity
Fine sediments
Suspended sediments
Nutrients, bacteria
Pesticides and herbicides

Feedlots and dairies Channel modification Suspended sediments
Nutrients
Bacteria
Pesticides and herbicides

Urban areas Flow alteration
Channel modification
Pool quantity and quality
Large wood abundance
Shade and canopy
Substrate quality
Passage barriers

Temperature
Dissolved oxygen
Turbidity
Suspended sediments
Fine sediments
Nutrients
Organic and inorganic toxics
Bacteria

Mining Channel modification
Pool quantity and quality
Substrate quality

Turbidity
Suspended sediments
Fine sediments
Nutrients
Organic and inorganic toxics

Dams and irrigation works Flow alteration
Channel modification
Pool quantity and quality
Substrate quality
Passage barriers

Temperature
Dissolved oxygen
Fine sediments

Road networks Flow alteration
Channel modification
Pool quantity and quality
Substrate quality
Passage barriers

Turbidity
Suspended sediments
Fine sediments
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Channel Habitat Type Sensitivity

LOW
SENSITIVITY

HIGH
SENSITIVITY

BC,VH,SV

AF,ES,EL

FP1,FP2,FP3
MM, ML

MV,MH,MC,LC
LM

Table 1.6. Channel habitat types and their associated channel geomorphologic conditions (WPN 1999)

Code CHT Name
Channel
Gradient

Channel
Confinement Channel Size

ES Small Estuary <1% Unconfined to
moderately confined

Small to medium

EL Large Estuary <1% Unconfined to
moderately confined

Large

FP1 Low Gradient Large Floodplain <1% Unconfined Large

FP2 Low Gradient Medium Floodplain <2% Unconfined Medium to large

FP3 Low Gradient Small Floodplain <2% Unconfined Small to medium

AF Alluvial Fan 1-5% Variable Small to medium

LM Low Gradient Moderately Confined <2% Moderately confined Variable

LC Low Gradient Confined <2% Confined Variable

MM Moderate Gradient Moderately
Confined

2-4% Moderately confined Variable

MC Moderate Gradient Confined 2-4% Confined Variable

MH Moderate Gradient Headwater 1-6% Confined Small

MV Moderately Steep Narrow Valley 3-10% Confined Small to medium

BC Bedrock Canyon 1 - >20% Confined Variable

SV Steep Narrow Valley 8-16% Confined Small

VH Very Steep Headwater >16% Confined Small

Figure 1.7. Different channel types respond differently to adjustment in channel pattern, location,
width, depth, sediment storage, and bed roughness.  Such changes may not only result in
alteration of aquatic habitat, but the more responsive areas are most likely to exhibit
physical changes from land management activities and restoration efforts.  (WPN 1999)
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Topography in the Necanicum River watershed is characterized by steep to moderately

steep gradient uplands that move quickly into low gradient lowlands.  Low gradient streams with

extensive floodplains tend to be especially sensitive to the effects of watershed disturbance. 

Thirty percent of the channels in the Necanicum River watershed are characterized as low

gradient, high sensitivity streams (Table 1.7; Figures 1.7, 1.8).  One third of the streams in the

watershed are confined, high gradient streams that demonstrate a low sensitivity to restoration

and watershed disturbance. 

Stream segments designated as low gradient small or medium flood plain, low gradient

moderately confined, and medium gradient moderately confined represent potential sites for in-

stream and riparian zone restoration (WPN 1999).  The length of stream in each subbasin that

falls into one of these CHT classes is presented in Table 1.7.  These data should be interpreted as

indicative of a high probability that restoration work would be successful if such restoration

work was needed and implemented.  

Table 1.7. Channel habitat types in the Necanicum River watershed.  Channel habitat types
are grouped by their sensitivity to watershed disturbance.  

PERCENT CHANNEL HABITAT TYPE

Channel Sensitivity Low Moderate High

Subwatershed

Stream
Length

(mi)
%
SV

%
VH

%
MC

%
MV

%
FP2

%
FP3

%
LM

%
MM

Beerman/Tillamook 25.34 18.3 1.2 9.3 17.4 24.6 18.3 3.3 7.6
Klootchy/Mail Creek 26.61 30.3 11.2 3.4 18.4 14.5 - 9.8 12.3
Neacoxie 7.08 - - - - - - 100.0 -
North Fork/Humbug 31.10 46.0 4.6 - 21.2 2.8 - 16.7 8.6
Seaside 18.99 14.6 0.9 - 8.1 25.4 16.8 14.5 19.7
South Fork 26.77 42.2 5.6 5.0 41.6 - - 4.0 1.6
Upper Necanicum 27.48 26.6 1.4 - 27.8 - - 22.3 22.0

Total 163.36 29.6 4.2 2.8 22.2 9.6 4.8 15.7 11.1
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Very Steep Headwater (VH)

Subwatershed Boundary

Figure 1.8. Channel habitat types in the Necanicum River watershed.  Stream reaches
were classified by slope, size, and side-slope according to OWEB protocols
(WPN 1999). 




