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1.0 INTRODUCTION 

In 2003, the Washington State Department of Fish and Wildlife (WDFW) acquired 182 acres 
surrounding the Chelan Fish Hatchery.  The acquisition provided the opportunity to preserve low 
elevation Columbia Basin riparian and shrub-steppe habitat, restore habitats on the portion of the 
property formerly in orchard, and develop education and interpretive opportunities.  The Beebe 
Springs Natural Area is being created, in several phases, on 120 acres of this property.  This 
property sits north of Beebe Bridge along the western shore of the Columbia River.  A reservoir 
(also known as Rocky Reach Reservoir) occurs in this section of the river, created by Rocky 
Reach Dam, a hydroelectric dam operated by the Chelan Public Utility District No. 1 (CPUD).  

Highway 97 bisects the property, running north and south.  To the west of Highway 97, the 
property is composed of post-agricultural lands and native shrub-steppe, cliffs, and talus natural 
areas.  Two springs on the west margin of the property erupted into existence during the Ribbon 
Cliff earthquake of 1872 and later subsided to form Beebe Springs and Beebe Springs Creek.  
About 1.5 miles to the south is the town of Chelan Falls, and the City of Chelan is approximately 
2.5 miles to the west. 

Phase 1 of the Beebe Springs Natural Area Development Project included the creation of a new 
spawning/rearing channel (north channel) of Beebe Springs Creek to increase available spawning 
and rearing habitat for native salmonids.  The channel was created to encourage and increase the 
number of summer/fall-run Chinook salmon, summer-run steelhead (listed as threatened under 
the ESA), and coho salmon spawning and rearing in Beebe Springs Creek.  This channel was 
completed in 2006 and approximately two thirds of the creek flow is being directed into this 
channel, with the remainder directed into the original channel (south channel), which serves as 
additional salmonid habitat and as an overflow channel.  Flows in the two channels of Beebe 
Springs Creek downstream Highway 97 has been monitored and adjusted to optimize access and 
available spawning and rearing for salmonids.   

Phase 2 included the creation of a side channel to the Columbia River, the enhancement of 
wetlands, restoration of upland and riparian vegetation, improved site access from Highway 97 
and a parking area, as well as trails with three pedestrian bridges, viewpoints, and interpretive 
displays.   

Phase 3 included the creation of a series of new side channels to the Columbia River (including 
a rearing side channel to provide refuge for juvenile salmonids), the enhancement and creation of 
wetlands, planting of upland and riparian vegetation, removal of a dirt road and two culverts on 
the south channel of Beebe Springs Creek, enhancement of aquatic habitat in Beebe Springs 
Creek, hand-carry boat launch, and construction of trails with viewpoints. 

Phase 4 includes an Americans with Disabilities Act (ADA) compliant pedestrian trail that will 
lead from the Phase 3 trail loop and run north-south paralleling the Columbia River.  Along the 
trail system, up to three strategically placed viewpoints will allow views of the Columbia River 
and surroundings.  Shrub-steppe and riparian vegetation will be planted to restore the shoreline 
and uplands.  Finally, a 135 foot long culvert that drains surface water from the west side of 
U.S.97 will be abandoned, and a new channel will be excavated through the shrub-steppe 
environment to accommodate the runoff.  Phase 4 is planned to be constructed concurrently with 
the proposed work, Phase 4a. 
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The current work, Phase 4a of the Beebe Springs Natural Area Development Project, will focus 
on restoration and access improvements north of the Chelan Fish Hatchery.  It includes the 
following elements:  

 Beebe Springs Creek:  Restoration and Access Improvements 

 Chinook Spring:  Restoration and Access Improvements 

 Toad Creek:  Restoration and Access Improvements 

 Trail Construction 

 Interpretive and Educational Signage 

The project will improve wetland, stream and riparian habitat.  No long-term, adverse impacts to 
wetlands and streams are anticipated.  A detailed project description and a discussion of 
proposed impacts and mitigation are provided in Section 4.   

Additional phases of this habitat enhancement and watchable wildlife project may be completed 
at a later date when additional funding is obtained.  The improvements are based on the graphics 
prepared by J.A. Brennan Associates. 

A wetland delineation was conducted on the site in 2005 by Watershed Company for Phase 1 
work around Beebe Springs Creek.  URS conducted wetland delineations of the Phase 2 area on 
March 6, 2007 (URS Corporation 2007), and the Phase 3 area on February 19, 2010 (URS 2010).  
The delineation for Phase 3 also covered the Phase 4 area, but not the Phase 4a area. 

For Phase 4a, URS conducted a field visit on December 1 and 2, 2011 to determine the presence 
and extent of wetlands and other jurisdictional waters on the Phase 4a project area, west of 
U.S.97.  URS Corporation confirmed the presence of two wetlands in the Phase 4a area.  This 
report documents the delineated wetlands and characterizes the vegetation communities, soils, 
and hydrologic regimes occurring on the property that were used to distinguish wetlands from 
uplands.  The ordinary high water mark (OHWM) of Beebe Springs Creek, and the centerline of 
Toad Creek were also marked.  A dry wash was also identified in the project area, but it was 
determined not to be connected via surface channel to any other jurisdictional feature. 
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2.0 METHODS 

2.1 WETLAND DELINEATION 

Documents reviewed to aid in the identification and determination of wetlands in the Phase 4a 
vicinity include the following: 

 National Wetlands Inventory Map (USFWS 2011); online at: 
http://107.20.228.18/Wetlands/WetlandsMapper.html# 

 Soil Survey of Chelan County Area Washington (NRCS 2011); online at: 
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 

 Aerial Photographs; online at: http://terraserver.microsoft.com and Google Earth 

 Wetland Delineation and Impacts Report; Beebe Springs Natural Area – Phase 2 
(URS 2007) 

 Wetland Delineation and Impacts Report; Beebe Springs Natural Area – Phase 3 
(URS 2010) 

Wetland determinations were made on site by wetland biologists using the 1987 U.S.Army 
Corps of Engineers (Corps) Wetlands Delineation Manual (Corps 1987) in conjunction with the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region 
(Version 2.0) (Corps 2008).  The recently-adopted 2008 Regional Supplement provides technical 
guidance and procedures specific to the arid west region.  State laws require that wetlands 
protected under the Growth Management Act and the Shoreline Management Act be delineated 
using a manual that is developed by Ecology and adopted into rules (RCW 36.70A.175; RCW 
90.58.380).  The Department of Ecology adopted a wetland delineation manual (Wetland 
Identification and Delineation Manual) in 1997 (WAC 173-22-080) that was based on the 
original 1987 Corps of Engineers manual and subsequent Regulatory Guidance Letters. 

During the last few years the Army Corps of Engineers has updated and expanded their 
delineation manual with regional supplements.  To maintain consistency between the state and 
federal delineations of wetlands, Ecology has repealed WAC 173-22-080 (the state delineation 
manual) and replaced it with a revision of WAC 173-22-035 that states delineations should be 
done according to the currently approved federal manual and supplements.  The changes were 
effective March 14, 2011. 

This wetland delineation, and the delineated and surveyed wetland boundaries, are subject to 
agency verification and approval.  

For regulatory purposes, wetlands are defined as follows (Corps 1987): 

Those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
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saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, 
and similar areas. 

According to the manuals, the following three characteristics usually must be present for an area 
to be identified as a wetland:  (1) wetland hydrology, (2) hydric soil, and (3) hydrophytic 
vegetation.  Wetland hydrology includes seasonal, periodic, or permanent inundation or soil 
saturation that creates anaerobic conditions in the soil for a portion of the growing season 
sufficient for wetland soil and vegetation to be maintained.  Hydric soils are saturated, flooded, 
or ponded long enough during the growing season to become deoxygenated in the upper soil 
horizon.  Hydrophytic vegetation consists of those plant species growing in water, in soil, or on a 
substrate that at least periodically lacks oxygen.   

The growing season is technically defined as the period when soil temperatures 19.7 inches 
below the ground surface (bgs) are greater than 5C (41F), according to the 1987 Corps 
Wetlands Delineation Manual.  However, Corps regulatory guidance letters and the Ecology 
manual state that the final determination of growing season should be based on careful 
observations of evidence that active growth is occurring.  This evidence can include new or 
recent growth such as flowers, new shoots, new leaves, or swollen buds on plants.   

A total of four detailed sample plots were used to investigate the Phase 4a project area.  The 
sample plots are located in places that adequately represent the variation in vegetation, soils, and 
hydrologic regime across the site.  The presence or absence of hydrophytic vegetation, hydric 
soil, and wetland hydrology indicators were documented for each sample plot as a means of 
justifying the delineated wetland boundaries.  Wetland determination data forms can be found in 
Appendix A. 

2.1.1 Wetland Hydrology 

To determine whether a vegetation community has wetland hydrology, an area is examined for 
inundation, soil saturation, shallow groundwater tables, or other hydrologic indicators.  An area 
in which soils are saturated to the surface for at least 5 to 12 percent of the growing season meets 
the criterion for wetland hydrology.  Seasonal changes in water levels and the effect of recent 
precipitation events must be considered when evaluating an area’s hydrology.  Wetland 
hydrology can also be inferred from the presence of any of the following indicators:  watermarks 
on vegetation, drift lines, sediment deposits, water-stained leaves, surface-scoured areas, wetland 
drainage patterns, algae growth, and oxidized root channels. 

2.1.2 Hydric Soil 

Soil observations were made in wetlands and adjacent upland areas by digging soil investigation 
pits in each sample plot.  Soil color and other characteristics used to indicate hydric soils were 
documented using the Munsell Soil Color Chart (Munsell Color 2009).  The Natural Resources 
Conservation Service (NRCS) soil survey provided soil taxonomy, map unit name (soil series), 
and drainage class data.  Soil in which any of the following indicators is present meets the 
criteria for hydric soil: 

 Gleyed soil (gray colors).  Gleyed soils develop when mineral soil is saturated or 
inundated for periods of time sufficient to result in anaerobic (no oxygen) 
conditions.  Anaerobic conditions cause elements common in soil, such as iron and 
manganese, to exist in reduced forms that are usually bluish, greenish, or grayish in 
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color.  Soil colors are determined using a Munsell soil color chart (Munsell Color 
2009), which has separate pages for gley-colored soils.  

 Low chroma matrix.  A low chroma matrix develops when mineral soil is 
saturated or inundated for substantial periods of time during the growing season 
(but not long enough to produce gleyed soil) to result in anaerobic or hypoxic (low 
oxygen) conditions.  A soil matrix is the portion of a given soil layer (usually more 
than 50 percent by volume) that has the predominant color.  The Munsell system 
uses three dimensions to describe soil color: hue, value, and chroma.  The Munsell 
soil color chart uses abbreviations to describe the colors, for example, 10YR 3/2.  In 
the abbreviation, the first number and letters indicate the hue (10YR), the next 
number indicates the value (3), and the last number indicates chroma (2).  A chroma 
of 1 or 2 is considered low.  Soils with a matrix chroma of 2 are usually considered 
hydric when mottles are present.  Mottles are rust-colored spots or blotches in the 
soil formed by the oxidation of iron compounds via fluctuating water levels.  
Mottles found in soil with a matrix chroma of 2 (or less) often indicate that a soil is 
hydric. 

 High organic content.  Soil retains high levels of organic matter when saturation 
prevents decomposition over long periods, thus allowing organic debris to 
accumulate.  Organic content is considered high if the soil is composed of more 
than 20 to 30 percent (threshold differs depending upon other soil characteristics) 
organic material by weight in a layer at least 8 inches thick located in the upper 
32 inches of the soil profile. 

 Soils appearing on the hydric soils list.  A list of hydric soils has been compiled 
by the U.S. Department of Agriculture’s National Technical Committee for Hydric 
Soils (NRCS 2001).  Listed soils have reducing conditions for a significant portion 
of the growing season in a major portion of the root zone and are frequently 
saturated within 12 inches of the soil surface. 

 Other hydric indicators.  Other positive indicators of hydric soil include sulfide or 
“rotten egg” odor, aquic or peraquic moisture regimes (reducing soil moisture 
regimes due to groundwater at or near the soil surface), and the presence of iron or 
manganese concretions. 

The 2008 Regional Supplement uses similar and additional indicators, adopted from Field 
Indicators of Hydric Soils in the United States, version 7.0 (USDA NRCS 2010).  

2.1.3 Hydrophytic Vegetation 

The dominant plant species in each vegetation community were identified within each sample 
plot.  Vegetation communities are defined here as a contiguous assortment of plants in a given 
area sharing similar environmental conditions.  Dominant plants are those plant species that 
collectively account for more than 50 percent of the total coverage of vegetation in a stratum 
(trees, shrubs, herbs, vines), or individually comprises at least 20 percent of the total.  The 
sample plots are circular and have a 30-foot radius for trees and shrubs and a 5-foot radius for 
herbaceous plants.  Plots were situated so that they best represent the vegetation present within 
each community. 
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The hydrophytic indicator status for each dominant species, as designated by the U.S.Fish and 
Wildlife Service (USFWS) for Region 9 (USFWS 1993), was used to determine whether the 
vegetation in each community is hydrophytic.  To meet the hydrophytic vegetation criteria, more 
than 50 percent of the dominant species must have an indicator status of obligate (OBL), 
facultative wetland (FACW), and/or facultative (FAC).  Indicator status categories are defined in 
Table 1.  The facultative status categories are often modified using minus (-) or plus (+) symbols.  
For example, FAC+ species are considered to have a somewhat greater estimated probability of 
occurring in wetlands than FAC species, whereas FAC- species are considered to have a 
somewhat lesser estimated probability of occurring in wetlands than FAC species.  The 2008 
Regional Supplement no longer uses the (-) and (+) modifiers.   

Table 1.  Plant Species Wetland Indicator Categories 

Indicator Category Occurrence 
Probability in 

Wetlands (estimated) 

Obligate (OBL) Occurs almost always in wetlands under natural conditions >99% 

Facultative Wetland (FACW) Usually occurs in wetlands, but occasionally found in non-
wetlands 

67-99% 

Facultative (FAC) Equally likely to occur in wetlands and non-wetlands 34–66% 

Facultative Upland (FACU) Usually occurs in non-wetlands, but occasionally found in 
wetlands 

1–33% 

Upland (UPL) Occurs almost always under natural conditions in non-wetlands 
in this region but may occur in wetlands in another region 

<1% 

Source: Corps 1987 

2.2 WETLAND CLASSIFICATION 

2.2.1 Cowardin Classification 

Wetlands are classified according to the Classification of Wetlands and Deepwater Habitats of 
the United States (Cowardin et al. 1979).  Under the Cowardin classification scheme, wetlands 
and deepwater habitats are grouped into systems based on shared hydrologic factors.  These 
systems are marine, estuarine, riverine, lacustrine, and palustrine.  Palustrine systems are present 
in the Phase 4a project area. 

Palustrine Systems include all wetlands having less than 0.5% salinity and containing persistent 
vegetation.  Vegetation may include trees, shrubs, erect (emergent) or floating (aquatic bed) 
herbaceous plants, mosses, and/or lichens.  Wetlands included in the palustrine system are those 
commonly referred to as marshes, swamps, bogs, fens, prairies, seeps, and intermittent ponds.  A 
palustrine system can exist directly adjacent to or within the lacustrine, riverine, or estuarine 
systems. 

Palustrine wetlands are divided into classes by the dominant vegetation.  Palustrine forested 
(PFO) wetlands or forested wetland communities are dominated by trees or arborescent shrubs 
greater than 20 feet tall having greater than 30 percent cover.  Palustrine scrub-shrub (PSS) 
wetlands or scrub-shrub wetland communities are dominated by woody shrubs less than 20 feet 
tall with at least 30 percent cover.  Palustrine emergent (PEM) wetlands or emergent wetland 
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communities are dominated by nonwoody, rooted vascular plants having at least 30 percent 
cover. 

The U. S. Fish and Wildlife Service National Wetlands Inventory (NWI) provides information 
on the characteristics, extent, and status of the nation's wetlands and deepwater habitats.  The 
NWI collects data from aerial photography to produce maps that correspond to the USGS 7.5 or 
15 minute topographic quadrangles.  NWI quadrangles use the Cowardin classification system to 
characterize wetland features on each map. 

2.2.2 HGM Classification 

Wetlands were also classified according to the Hydrogeomorphic (HGM) classification.  The 
HGM classification groups wetlands into categories based on the geomorphic and hydrologic 
characteristics that control many wetland functions.  The modified version of this classification 
system that is found in the Washington State Wetland Rating System for Eastern Washington 
(Ecology 2004) was used for HGM classification.  The HGM classes found in the project area 
are Riverine and Slope. 

Riverine wetlands occur in valleys associated with stream or river channels.  They lie in the 
active floodplain, and have important hydrologic links to the water dynamics of the river or 
stream.  The distinguishing characteristic of riverine wetlands is that they are flooded by 
overbank flow from the stream or river at least every other year. 

Slope wetlands occur on hill or valley slopes where groundwater “daylights” and begins running 
along the surface, or immediately below the soil surface.  Water in these wetlands flows only in 
one direction (down the slope) and the gradient is steep enough that the water is not impounded.  
The “downhill” side of the wetland is always the point of lowest elevation in the wetland. 

2.3 WETLAND RATINGS AND BUFFERS 

Wetlands were rated using Ecology’s Revised Wetlands Rating System for Eastern Washington 
(Ecology 2004).  Chelan County Code also uses Ecology’s rating system (Chelan County 2010).  
The Eastern Washington Wetland Rating Data Forms are provided in Appendix B. 

2.3.1 Department of Ecology Wetland Rating System 

Category I are those wetlands of exceptional value in terms of protecting water quality, storing 
flood and storm water, and/or providing habitat for wildlife as indicated by a rating system score 
of 70 points or more on the Ecology rating forms.  These wetlands are communities of infrequent 
occurrence that often provide documented habitat for sensitive, threatened, or endangered 
species, and/or have other attributes that are very difficult or impossible to replace if altered. 

Category II wetlands are those wetlands that are difficult, though not impossible, to replace, 
generally have little to no disturbance, and provide high levels of some functions.  The primary 
criteria for category II wetlands are that they score 51–69 out of 100 points on the rating 
questions related to functions.  Category II wetlands also include estuarine wetlands less than 1 
acre, or greater than 1 acre that are disturbed, and interdunal wetlands greater than 1 acre.  
Although category II wetlands occur more commonly than category I wetlands, they are deemed 
to warrant a relatively high level of protection. 
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Category III wetlands generally provide a moderate level of functions, have been disturbed in 
some way, and are often less diverse or more isolated from other natural resources.  The primary 
criteria for category III wetlands are that they score 30–50 out of 100 points as defined in 
Ecology’s Wetlands Rating System for Eastern Washington.  Interdunal wetlands between 0.1 
and 1 acre in size are also category III regardless of their score.  Category III wetlands are 
regulated wetlands that do not contain features or levels outlined in Categories I, II, or IV.  They 
occur more frequently, are less difficult to replace, and need a moderate level of protection 
compared to higher rated wetlands. 

Category IV wetlands have the lowest levels of functions (less than 30 points on the rating 
questions relating to functions).  They do not meet the criteria for Category I, II or III wetlands.  
These are wetlands that should be replaceable and, in some cases, can be improved from a 
functions standpoint.  These wetlands may provide important functions and values and should be 
protected to some degree. 

2.3.2 Chelan County Wetland Buffers 

Chelan County enforces wetland buffers (Chelan County 2011) to provide additional protections 
to a wetland’s physical and biological function.  Buffers are calculated based on the wetland’s 
categorical rating and the intensity of adjacent land uses (Table 2).   

Table 2.  Chelan County Wetland Buffer Widths for High and Low Intensity Land Uses. 

Wetland Category High Intensity (feet) Low Intensity (feet) 

Category 1 300 200 

Category 2 200 100 

Category 3 150 75 

Category 4 50 50 
Source: Chelan County Code Section 11.80.060 

2.4 WETLAND FUNCTIONS ASSESSMENT 

Wetland functions were analyzed using methodology developed by Ecology and published in the 
Revised Wetlands Rating System for Eastern Washington (Ecology 2004).  These functions are 
assessed in three broad categories:  water quality improvement, hydrologic function, and habitat 
quality.  Both the potential and opportunity to provide each function is analyzed.  The potential 
to perform a function is based on the physical, biological, and chemical characteristics within the 
wetland itself.  The opportunity is to what degree the wetland’s position in the landscape will 
allow it to perform a specific function. 

2.5 WETLAND MAPPING 

The boundary between wetland and upland areas was marked in the field with orange “Wetland 
Delineation” tape flagging.  Sample plots were marked with pink flagging.  Flag locations were 
collected using a mapping-grade Trimble GeoXT global positioning system and post-processed 
to obtain sub-meter accuracy of the regulatory wetland edge.  Wetland boundaries have also been 
professionally surveyed. 
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2.6 ORDINARY HIGH WATER MARK 

The OWHM on Beebe Springs Creek was identified according to guidance from ACOE (2005) 
and Ecology (2010).  The OHWM was established by locating where the fluctuations of water in 
the stream have created a clear, natural line on the bank indicated by changes in the character of 
the soil/substrate and changes in the nature of the vegetation.  The OHWM was flagged on both 
banks, and positions were collected with a GPS.  The data were post-processed with Trimble 
TerraSync software to obtain sub-meter points for each location.  Locations were also 
professionally surveyed. 

URS was unable to identify the OHWM on Toad Creek due to almost complete cover of the 
stream and banks by dense Himalayan blackberry (Rubus armeniacus).  In place of marking the 
OHWM, URS marked the estimated centerline of the stream, and estimated the width of the 
channel. 
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3.0 RESULTS 

URS conducted a pre-field review of the NWI map, the local NRCS soil survey, and topographic 
maps.  No wetlands are shown onsite on the NWI map (Figure 2).  The closest wetlands are 
mapped along the Columbia River/Lake Entiat.  A review of the Chelan County hydric soils list 
determined that the three soil map units mapped in the project area are not hydric soils (NRCS 
2001).  A field investigation and wetland delineation was performed on December 1 and 2, 2011.  
The presence of two wetlands was confirmed during the field visit.   

3.1 SITE SOILS 

According to the USDA Natural Resources Conservation Service (NRCS) Soil Survey of Chelan 
County Area, Washington, three soil map units are mapped within the project area (Figure 3).  
They include Chelan gravelly sandy loam, pumiceous, 3 to 8 percent slopes (soil map unit CIB), 
Chelan bouldery sandy loam, 0 to 25 percent slopes (CKD), and Chelan bouldery sandy loam, 25 
to 45 percent slopes (CKE).   

The Chelan series is comprised of well-drained, moderately coarse textured soils that formed in 
pumice, volcanic ash, and loess over non-sorted gravelly, cobbly, or bouldery deposits of 
ablation glacial till.  The surface soil layer is gray gravelly sandy loam about 18-inches thick, 
underlain by dark grayish brown gravelly sandy loam 17-inches thick, underlain by pale brown 
very gravelly sandy loam that extends to a depth of 60 inches.  Runoff is very slow for soils ClB 
and the hazard of water erosion is none to slight. 

3.2 SITE VEGETATION 

The native vegetation in the vicinity is dry shrub-steppe, characterized by drought-tolerant 
shrubs and grasses.  Common shrubs in the uplands on the project site include big sagebrush 
(Artemisia tridentata), common rabbit-brush (Chrysothamnus nauseosus), antelope bush 
(Purshia tridentata), and parsnip-flowered buckwheat (Eriogonum heracleoides).  Common 
grasses in the uplands include needle-and-thread grass (Stipa comata), cheat grass (Bromus 
tectorum).  Wetland and riparian vegetation are described below. 

3.3 SITE HYDROLOGY 

The majority of the project site is well- to excessively-well drained due to either steep, rocky 
slopes or deep, coarse soils.  The narrow wetland fringes are associated with either seasonal 
stream flow (Wetland E on Toad Creek), or areas of slope seepage (Wetland F on Chinook 
Spring). 

3.4 WETLANDS 

The BSNA has had three previous delineations, in 2005, 2007 and 2010.  During these previous 
surveys, four wetlands were identified, Wetlands A through Wetland D.  Wetland A was 
delineated along the Columbia River shoreline near the mouth of Beebe Springs Creek.  Wetland 
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B was delineated further west of Wetland A and was partially excavated as part of Phase 2.  
Wetlands C and D were also delineated adjacent to the Columbia River. 

Two wetlands were identified in the Phase 4a project area (Figure 4).  Wetland E is a very 
small wetland within the flood plain of Toad Creek.  Wetland F is a narrow linear wetland that 
follows the hillside seep.  Photographs of the wetlands are found in Appendix C. 

3.4.1 Wetland E 

Wetland E is a 1,626 square foot wetland.  It is classified under Cowardin as a palustrine 
emergent, seasonally flooded wetland, and as a riverine wetland using the HGM system.  The 
wetland was dry at the time of inspection.  It appears to receive its water from Toad Creek during 
periods of high flow in the spring. 

Soils within Wetland E typically have a 5-inch dark brown (10YR 3/1.5) silt loam surface.  From 
5 to 14 inches, the soil is olive gray (5Y 5/2) fine sandy loam with 10YR 5/4 redox 
concentrations and 5Y 5/1 redox depletions.  From 14 to 20 inches, the soil is an olive gray (5Y 
5/2) silt with 7.5YR 4/4 redox concentrations.  

The vegetation in Wetland E consists of an herbaceous emergent layer.  Dominant species 
include bigleaf sedge (Carex amplifolia/FACW+) and common cattail (Typha latifolia/OBL). 

According to the state and county rating methods, Wetland E rates as a Category III wetland 
based on functions.  It has moderate water quality and hydrology functions, and low habitat 
functions.  The wetland rating form is available in Appendix B. 

Chelan County requires buffers be placed around wetlands to protect and enhance the biotic, 
physical, and chemical functions that wetlands perform.  Chelan County requires that a 75-foot 
buffer be located around Category III wetlands situated in low intensity developed areas. 

3.4.2 Wetland F 

Wetland F is within the Chinook Spring drainage, approximately 200 feet northeast of Beebe 
Springs Creek.  It is classified under Cowardin as a palustrine scrub-shrub, seasonally 
saturated wetland, and as a slope wetland using the HGM system.  The wetland had surface 
saturation at the time of inspection. 

Only the lower part of Wetland F was delineated.  Since the upslope portion of the wetland was 
not delineated, its boundary has been conservatively estimated on Figure 5, based on the 
delineated portion of Wetland F and field notes.  The delineated portion of Wetland F is a 1,625 
square feet. 

Soils within Wetland F typically have a 6-inch dark brown (10YR 3/1) silt loam surface.  The 
subsurface to 16 inches is olive gray (2.5Y 5/2.5) very gravelly or cobbly coarse sand. 

The vegetation in Wetland F consists of both a scrub-shrub overstory and an herbaceous 
emergent layer.  Many of the shrubs have been planted.  Dominant woody plant species include 
Pacific willow (Salix lucida ssp. lasiandra/FACW+), coyote willow (Salix exigua/OBL), and 
red-osier dogwood (Cornus sericea/FACW).  Herbaceous species include watercress (Rorippa 
nasturtium-aquaticum/OBL) and Epilobium ciliatum/FACW-). 
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According to the state and county rating methods, Wetland F rates as a Category IV wetland, 
having a low potential and opportunity to provide habitat, hydrology and water quality functions.  
The wetland rating form is available in Appendix B. 

Chelan County requires buffers be placed around wetlands to protect and enhance the biotic, 
physical, and chemical functions that wetlands perform.  Chelan County requires that a 50-foot 
buffer be located around Category IV wetlands situated in low intensity developed areas. 

3.5 STREAMS 

Two streams were observed onsite, Beebe Springs Creek and Toad Creek.  A dry sand wash is 
located in a narrow ravine on the west side of the project site between the two streams.  URS 
could not identify a bed or bank for this feature.  According to hatchery personnel, flow only 
occurs in the wash during “flash flood” events.  A narrow seepage area (Chinook Spring) with 
minor surface flow was identified just north of Beebe Springs Creek.  URS classified this as a 
wetland (Wetland F) rather than a stream due to the lack of a well-defined channel and bed. 

3.5.1 Beebe Springs Creek 

Beebe Springs Creek is a perennial stream fed by springs emerging at the base of volcanic hills 
between Lake Chelan and the Columbia River.  The springs are also utilized by the adjacent fish 
hatchery.  The stream has been highly manipulated through water diversions, weirs, bank 
hardening and invasive plant species.  Much of the riparian buffer has been eliminated due to 
agricultural activities on the north bank and the fish hatchery on the south bank.  The lower 
channel abuts the railroad tracks.  Common plants in the riparian area include knotweeds 
(Polygonum sp.), stinging nettle (Urtica dioica), Himalayan blackberry, climbing nightshade 
(Solanum dulcamara) and introduced elm trees (Ulmus sp.). 

The upper channel of Beebe Springs Creek is high gradient, with bed material of cobble size or 
larger.  The lower channel has a lower gradient, with bed material of fine sand and gravel.  Coho 
salmon were observed spawning in the lower channel during the December 2011 field visit.  
Steelhead trout also utilize the lower channel according to hatchery personnel.  A Biological 
Assessment for the Beebe Springs Natural Area Development has been prepared by URS (2012). 

Beebe Springs Creek classifies as a Type F Water according to the water typing criteria (WAC 
222-16-030) utilized by Chelan County.  Type F waters require a buffer of 150 feet for low 
intensity development (Chelan County Code 11.78.090). 

3.5.2 Toad Creek 

Toad Creek is an intermittent stream which may also be influenced by springs, but its flow is 
much reduced compared to Beebe Springs Creek.  On maps this drainage is unnamed, but was 
dubbed “Toad Creek” by WDFW project staff.  Historically some of the flow has been 
contributed from so-called “apple-wash” water.  The upper part of Toad Creek had flowing water 
at the time of our inspection.  The lower part of the creek was dry.  The channel was not visible 
due to almost complete coverage by Himalayan blackberry.  Wetland E occurs in the lower part 
of Toad Creek.  Toad Creek flows east towards U.S.97. 
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Toad Creek classifies as a Type Ns Water according to the water typing criteria (WAC 222-16-
030) utilized by Chelan County.  Type Ns waters require a buffer of 50 feet for low intensity 
development (Chelan County Code 11.78.090). 
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4.0 PROJECT IMPACTS AND MITIGATION 

Project impacts are outlined below by project component.  The impacts are associated 
exclusively with stream and habitat restoration and recreation access improvements. 

4.1 BEEBE SPRINGS CREEK:  RESTORATION AND ACCESS IMPROVEMENTS 

Beebe Springs Creek, which flows from west to east along the northern boundary of the 
hatchery, is a fairly channelized creek that includes a segment of concrete-lined bottom.  
Steelhead trout spawn in this creek roughly to a point just below the concrete-lined portion of the 
channel, where a small pedestrian bridge crosses the creek at the eastern end of the concrete 
liner.  The restoration plan for this segment of Beebe Springs Creek will include removing the 
concrete liner and excavating portions of the stream bank to install woody debris and rounded 
rock.  The riparian buffer will undergo selective invasive species control and planting of native 
vegetation.  The intent of the restoration is to partially reestablish predevelopment channel 
morphology, provide better habitat opportunities for spawning steelhead and better cover for 
wildlife and fish.   

A pedestrian bridge currently spans Beebe Springs Creek.  However, the grated deck bridge 
across the creek is light-duty, insufficient for frequent use, and does not provide ADA access.  
The project proposal includes removing the bridge and replacing it with a stronger solid-decked 
bridge.   

The restoration and access improvements at Beebe Springs Creek include the following: 

 Removal of approximately 50 lineal feet of concrete channel liner 

 Channel along approximately 150 lineal feet of Beebe Springs Creek, which 
includes substrate enhancement, the installation of woody debris, and placement of 
boulders and cobbles 

 Selective clearing of approximately 400 square feet of invasive, non-native 
vegetation within the stream buffer 

 Planting of approximately 3,000 square feet of native riparian vegetation 

 Removal of existing bridge (approximately 60 square feet) 

 Installation of a bridge (approximately 63 square feet)  

4.2 CHINOOK SPRING:  RESTORATION AND ACCESS IMPROVEMENTS 

Chinook Spring is approximately 200 feet north of Beebe Springs Creek and runs parallel to it.  
A very small amount of water trickles down the slope more or less continuously from part of the 
Beebe Springs complex.  The riparian plant community along Chinook Spring consists primarily 
of native plant material.  Wetland F has been delineated along the lower part of the spring’s 
wetted area. 

Restoration of the Chinook Spring includes the removal of a failed culvert near the bottom of the 
slope and the placement of native plants along the day-lighted section.  Proposed restoration 
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work will also include the removal of a patch of blackberries and managing the young blackberry 
sprouts by mowing and application by spot spraying and cut stem treatment of a permitted and 
effective herbicide.  A grass seed mix will be planted to aid in erosion control.  Invasive species 
control will occur for two to three growing seasons.   

The project includes a proposed pedestrian crossing of Chinook Spring.  The crossing will be in 
the form of a crushed rock surfaced trail with culverts beneath to accommodate water flow.  It 
will result in the fill of approximately 112 square feet of Wetland F. 

The restoration and access improvements at Chinook Spring include: 

 The full removal of a 4-inch culvert, approximately 30 feet in length 

 Creation of approximately 325 square feet of wetland adjacent to Wetland F, where 
the culvert will be removed 

 Selective clearing of 550 square feet of invasive, non-native vegetation within the 
undelineated portion of Wetland F 

 Planting of 325 square feet of native riparian vegetation 

 Installation of 250 square feet of crushed rock trail through Wetland F 

 Installation of two 8-foot long, 12-inch culverts 

4.3 TOAD CREEK:  RESTORATION AND ACCESS IMPROVEMENTS 

Toad Creek is approximately 600 feet long, runs at a fairly steep gradient down the steep, almost 
hanging valley, and flows into a low-lying level area where there is an identified wetland, 
Wetland E.  The banks of the creek are covered with invasive species, predominantly Himalayan 
Blackberry, for nearly the entire length.  Restoring the vegetation of the creek would do much to 
enhance habitat opportunities along this riparian corridor, and significantly enhance the 
experience of those hiking along the proposed Toad Creek trail. 

Site preparation will be conducted to eradicate invasive species within a portion of Toad Creek 
and its riparian buffer.  This would involve clearing blackberry, grubbing to the extent possible, 
and managing the young blackberry sprouts by mowing and application by spot spraying and cut 
stem treatment of a permitted and effective herbicide.  A grass seed mix will be planted to aid in 
erosion control.  Invasive species control will occur for two to three growing seasons. 

The project proposal includes the installation of a solid-decked pedestrian bridge across Toad 
Creek.   

The restoration and access improvements at Toad Creek include: 

 Selective clearing of approximately 30,000 square feet of invasive, non-native 
vegetation within the stream buffer 

 Installation of a bridge (approximately 128 square feet) 
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4.4 TRAIL CONSTRUCTION AND ACCESS IMPROVEMENTS 

The project includes a proposed hiking trail connecting the Chelan Hatchery with the scenic 
areas in the vicinity of Toad Creek, and on top of the adjacent bluff.  The portion of the trail 
along the low-lying part of the site is planned to be ADA accessible.  It will include stream and 
wetland crossings as previously mentioned.  The portion of the trail that accesses the top of the 
bluff will have a higher degree of hiking difficulty due to steep terrain.  The trail will be 
designed and built to U.S. Forest Service standards. 

The trail project also includes a proposed trail spur from the established trail system on the 
opposite side of U.S. 97.  This trail segment will connect existing trails to an interpretive 
viewpoint beneath the Beebe Bridge. 

At the Chelan Hatchery, access improvements will be implemented that allow visitors the ability 
to have ADA access from existing parking facilities to the proposed trail system.  Improvements 
include some asphalt paving, striping and directional signage within the existing developed 
hatchery area. 

4.5 INTERPRETIVE AND EDUCATIONAL SIGNAGE 

The project entails the installation of up to five interpretive or educational signs along the 
proposed trail system.  Post-mounted signs will be located in non-wetland areas along the 
proposed trail system at the most beneficial places.  Sign content will include information 
pertaining to wildlife, geology, and human history.  This will complement the existing 
interpretive sign system installed on the opposite side of U.S. 97 during previous phases of the 
project. 

4.6 SUMMARY OF IMPACTS AND MITIGATION 

4.6.1 Wetlands 

Approximately 550 square feet of Wetland F will be temporarily impacted for removal of 
invasive species (Himalayan blackberry).  Removal will include mechanical cutting and 
grubbing, with repeated spot treatments and herbicide treatments over two to three years.  This 
area was identified after the delineation field work was completed, so an estimated wetland 
boundary is being utilized to determine impacts.  All of the clearing area is considered wetlands 
for purposes of the project, although the actual area of wetland is likely less than this.  These 
temporary wetland impacts will be mitigated in place since all of the cleared area, plus an 
additional 500 square feet of wetland buffer, will be seeded with native species.  The 
restoration area will be monitored and maintained for two to three years to maximize removal of 
invasive species and survival of planted vegetation.  Some areas may be planted after 3 years. 

Approximately 112 square feet of Wetland F will be impacted by placement of crushed rock 
trail and embankment for the trail crossing.  Two culverts will be installed beneath the rock so as 
to avoid disrupting the flow path.  A 30-foot long culvert immediately downslope from the trail 
crossing will be removed to restore wetland habitat. 
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4.6.2 Streams 

Beebe Springs Creek and Toad Creek will be bridged for trail crossings.  The bridge across 
Beebe Springs Creek will be located at the same location as an existing pedestrian bridge.  The 
Toad Creek pedestrian bridge will be located to avoid impacts to Wetland E.  In-channel work is 
limited to habitat improvements, including the removal of a concrete liner, and the placement of 
woody debris and river cobbles in Beebe Springs Creek. 

4.6.3 Riparian Buffers 

Approximately 400 square feet of riparian buffer along Beebe Springs Creek, and 30,000 
square feet along Toad Creek will be temporarily impacted by removal of invasive plant 
species, including Himalayan blackberry.  Removal will include mechanical cutting and 
grubbing, with repeated spot treatments and herbicide treatments over two to three years.  These 
temporary buffer impacts will be mitigated in place since all of the cleared areas will be planted 
with predominantly native species.  The restoration area will be monitored and maintained for 
two to three years to maximize removal of invasive species and survival of planted vegetation. 
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WETLAND DETERMINATION DATA FORMS 



 



















 

 

APPENDIX B 

WASHINGTON STATE DEPARTMENT OF ECOLOGY  
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SITE PHOTOGRAPHS
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Beebe Springs Creek (upper) 

 
Beebe Springs Creek (middle) 
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Beebe Springs Creek (lower) 

 
Toad Creek looking downstream (channel not visible) 
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Toad Creek looking upstream (channel not visible) 

 
Wetland E 
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Wetland F (emergent) 

 

 
Wetland F (scrub-shrub) 
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Dry Wash 
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