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1.   INTRODUCTION 

1.1 PROJECT OBJECTIVES  

The primary objective of this assessment is to describe the historical and present-day 
watershed and reach-scale hydrologic and geomorphic conditions in the Lacey 
Meadows watershed.  This assessment follows a general ecological study of Lacey 
Meadows and Webber Lake (Gaither, 2011) and fulfills a recommendation to complete 
a more thorough watershed-scale study that includes both biological and geomorphic 
investigations.  This assessment is a technical study to be used by the Truckee River 
Watershed Council (TRWC) and Truckee Donner Land Trust (TDLT) to: 1) identify 
functioning areas with high ecological value; 2) identify disturbed areas with impaired 
functions and values, and; 3) understand the root causes of these disturbances.  In 
particular, we seek to address the following questions:  

 What and where are the main historical land uses and to what degree have 
land management practices introduced or exacerbated sediment sources? 

 What is the range and recurrence of peak flows in the watershed? 

 What is the range of late summer baseflow that can be expected?  

 Where do stream-aquifer interactions occur and how do these interactions 
relate to habitat?   

 What are the linkages between water, sediment, and channel conditions 
throughout the watershed?  

 What is the condition of the botanical and vegetative communities in the 
meadows and to what extent is conifer encroachment occurring?  

 What areas provide potentially suitable habitat for special-status species? 

 What restoration and land management strategies should be implemented to 
protect habitat and improve water quality? 

 In what ways may proposed land management strategies affect existing 
habitat? 

1.2 STRUCTURE OF THIS REPORT 

This report provides a comprehensive description of the historic, biologic, ecologic, 
hydrologic, and geomorphic setting for the Lacey Meadows study area.  The initial 
section (Section 2) of the assessment provides a basis for prioritization of land 
management and restoration approaches by describing the watershed setting.  
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Section 3.0 provides an assessment of the watershed condition based on background 
information collected, multi-day site reconnaissance, and limited analyses.  We 
summarize relevant conclusions from our assessment in Section 4.0 as a precursor to 
development of a catalogue of disturbance sites and management recommendations 
or restoration actions.  Section 5 focuses on identifying land management approaches 
that 1) are compatible with sensitive habitats, 2) sustain historical and current uses, 3) 
address key threats that inhibit or impair the integrity of the meadows.   

1.3 ACKNOWLEDGMENTS 

This work and information presented in this report draws on information and efforts 
kindly provided by a number of key individuals.  John Svahn of the Truckee Donner 
Land Trust and Ken and Joan Bretthauer of the Webber Lake Resort coordinated site 
access and provided a great deal of information on the history of the site, as well as 
current and past land management strategies.  A number of individuals participated in 
interviews with Dr. Susan Lindström, allowing her to develop a record of oral histories for 
the Webber Lake area, including: Ken and Joan Bretthauer, Larry and Par Buillivant, 
Marylou and Joe Moeckel, Bob Carnevale, Pat and Patty Meyers, and Gene Corporon.  
Randy Westmoreland of the USFS participated in a field reconnaissance site visit with 
the project technical team, and has offered useful interpretations of historical land uses 
and road and channel alignments. Mr. Westmoreland has also provided ideas and 
feedback on potential meadow restoration strategies.  

1.4 WORK CONDUCTED  

The Lacey Meadows Watershed Assessment was carried out by a multi-disciplinary 
team of staff from Balance Hydrologics (hydrology and geomorphology), H. T. Harvey & 
Associates (rangeland ecology, botany, and wildlife biology), The Institute for Bird 
Populations (avian habitat), and Dr. Susan Lindström, Consulting Archaeologist 
(historical land use).  We began this assessment with a review of available background 
information, drawing on a number of sources, including: historical maps, photos, aerial 
photographs, oral histories, land- and water-use histories, cultural resources, spatial (GIS) 
data, geologic and soil maps, and interviews with residents of the watershed.  A 
biological resources assessment and a hydrologic/geomorphic assessment were 
completed, including a reconnaissance-based field assessment in July and August 
2012.    
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This assessment has been conducted under contract to the Truckee River Watershed 
Council, and is funded by the Truckee River Fund of the Community Foundation of 
Western Nevada. 
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2.   WATERSHED SETTING AND STUDY AREA 

The Lacey Meadows watershed is located just east of the crest of the Sierra Nevada 
Range in the Sierra Nevada Geomorphic Province, roughly 16 miles northwest of 
Truckee, California (Figure 1) or identified using the Public Land Survey System (PLSS) as 
T19N, R14E, Sections 27-31, T18N, R14E, Sections 4 through 8, and T18N, R13E, Sections 1 
and 12.  Elevations in the watershed range from approximately 8,200 feet in the 
headwaters to 6,776 feet at Webber Lake.  For the purpose of this assessment we 
identify two large montane meadows within the watershed and refer to them herein as 
Lower Lacey Meadow and Upper Lacey Meadow (Figure 2).  Lacey Creek flows 
through these two meadows and into Webber Lake, a natural lake with a dammed 
outlet.  The Webber Lake outflow is the headwaters of the Little Truckee River, tributary 
to the Truckee River.   The Lacey Meadows Assessment Study Area is defined by the 
Lacey Creek watershed boundary, including minor intervening areas which drain to 
Webber Lake.  The northern portion of the Webber Lake watershed (i.e., Coppins Valley 
and Lake of the Woods) is not included in this study area. Field studies were limited to 
Upper and Lower Lacey Meadows; areas outside the meadow system were assessed 
based on limited field data, historical and false-color infrared aerial photography, 
maps, existing datasets, and our team’s experience in similar forest ecosystems within 
the northern Sierra Nevada.  Appendix A includes a summary of historical maps and 
aerial photographs used in our assessment.     
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2.1 CLIMATE 

The Lacey Meadows watershed experiences cold and snowy/wet winters and warm 
dry summers.  Temperatures can range from below zero degrees Fahrenheit in the 
winter to above 75 degrees in the summer.  Mean annual precipitation ranges from 
approximately 37 inches at Webber Lake to over 50 inches near the highest elevations 
in the watershed.  Precipitation falls mostly as snow between the months of October 
and April, with occasional afternoon thunderstorms during the summer months.  Snow 
depths can exceed 120 inches in most winters with high-elevation snow cover lingering 
well into summer months of July and August (CDEC, 2012).   

2.1.1 CLIMATE VARIABILITY: WET AND DRY PERIODS 

Watershed processes are dependent on a number of factors including climate 
variability, as marked by periods of greater than average precipitation (‘wet periods’) 
and periods of below average precipitation or drought.  Identification of historical wet 
and dry periods is an important component of this assessment, and provides context 
during evaluation and comparison of current and historical conditions.  For example, 
wetland desiccation or meadow conversion to drier conditions may be a relatively 
temporary phenomenon resulting from successive dry years rather than a conversion 
due to land-use practices, while a series of wet years can recharge local groundwater 
and support a robust meadow and riparian community.  Similarly, a single large flood 
event or succession of floods can generate significant changes to channel patterns or 
sediment supply—in effect, resetting the riparian community.     

Figure 3 illustrates year-to-year precipitation variability1.  It shows the annual percent 
deviation and cumulative percent deviation from mean annual precipitation in the 

                                                 

 

1 Unless otherwise noted, all years are referred to as ‘water years’ in this report.  A water year 

begins on October 1 and ends on September 30 of the named year. 
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vicinity of Lacey Meadows, and along with Table 1, provides context for interpretation 
of historical conditions, aerial photography and field investigations carried out as part 
of this study.  A number of multi-year periods are apparent in Figure 3 and summarized 
in Table 1, with notable droughts indicated during the period from 1928 to 1935, 1976 to 
1977, 1987 to 1994, 2000 to 2004, and 2007 to 2009.    
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Figure 3.  
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Date Annual precipitation characteristics Conditions documented Source

Dry Periods 

1928-1935
Tahoe City registered annual precipitation below long-
term mean annual precipitation for each year within 
this period.

Lake Tahoe ceased to spill to the Truckee River 
Canyon

Western Regional Climate Center, station #048758; 
National Weather Service station ID: TAC; Lindstrom, 
2011

1976-1977 Significant below average precipitation for both years

1987-1994 1994 and 1987 were the first and second driest years 
on record, respectively.

Lake Tahoe lake levels reached lowest recorded 
elevation in 1992; massive timber mortality due to 
insect investations; low snowfall amounts 1990-1992 
for Webber Lake

USFS, 2009; Lindstrom, 2011, CDEC, 2013

2000-2004 Annual precipitation was below average in all four 
years

Martis wildfire, 2001; other significant wildfires in the 
greater Tahoe area; USFS, 2009

Wet Periods

1875-1915 unavailable
Longest period  (documented record) in which Truckee 
River flows were above average; era of historic logging 
and fluming activies; water rights first evaluated.

Lindstrom, 2011

1950-1952, 1956 Cumulative precipitation deviated +79 percent above 
long-term mean annual precipitation in 1952

Most significant flooding on record for the Tahoe-Reno 
area (1955) Kattleman, 1992, USFS, 2009

1962-1971 Cumulative precipitation deviated +166 percent 
above long-term mean annual precipitation by 1971 Major floods in 1963 and 1964 USFS, 2009

1982-1983, 1986

Average annual snowpack of up to 200 percent; 1983 
became the standard "High Water Year" for 
comparison to all other years; cumulative precipitation 
deviation +177 percent above long-term mean annual 
precipitation by 1986

Significant flooding along the Truckee River (March 
1983) Lindstrom, 2011; Kattleman, 1992, CDEC, 2013

1995-1999 Cumulative precipitation deviated +120 percent 
above long-term mean annual precipitation by 1999

New Years flood, 1997 recurrence: ~50-year flood, 
Truckee River at Farad USGS, USFS, 2009

2010-2011

Greatest total seasonal snowfall depth since 1971; 
5th highest snowfall depth on record; 120.6 inches 
(water-equivient) of snow in April-May, 2011 at 
Webber Lake.

April 1, 2011: 178% of normal snowpack Central Sierra Snow Laboratory, Soda Springs, CA, 
CDEC, 2013 (Webber Lake)

Table 1.  Summary of wet and dry periods in the Truckee River Basin, 1875 - 2012.  

212057 dry and wet periods  2013 Balance Hydrologics, Inc.
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Table 1Summary of wet and dry periods in the Truckee River Basins 

Wetter-than-average periods occurred from 1875 to 1915 (generally), 1950 to 1952, 
1956, 1962 to 1965, 1969 to 1970, 1982 to 1983, 1986, 1995 to 1997, and most recently 
2010 to 2011.  Some of these years were, such as 1956, were ‘early’, with little 
precipitation after mid-January; others were ‘late’, such as 1986, with four major storms 
during as many weeks after February 14 following a very dry early season.  The record of 
annual peak flows on the Truckee River provides a sense of the timing of major floods 
which occurred in the region over the past 100 years, and is summarized in Table 2.2    
Periods of drought, particularly prolonged drought, stress or kill wetland and riparian 
vegetation and cause grazing animals to become increasingly concentrated in 
meadows and riparian areas, both of which can cause channel banks to become 
more susceptible to erosion during floods.  Tables 1 and 2 indicate that these types of 
flood events occurred in 1937, 1980, 1997 and 2006.  Other major floods in the Truckee 
River Basin were recorded in 1940, 1950, 1956, 1963, 1964, 1982, and 1986 as highlighted 
in Table 2.   

It should also be noted that conditions during this assessment may potentially reflect 
drier conditions than the recent long-term average.  Between 2000 and 2012, a 
dramatic decline in precipitation or cumulative percent deviation from mean annual 
precipitation is evident.  Even though 2011 was one of the wettest years on record, the 
trend continues towards drier conditions relative to the norm for the period of record 
(see Figure 3).  Given the number of dry years over the last decade, we might expect to 
see drier meadow conditions compared to those viewed on historical aerial 
photographs from earlier, wetter periods.   

Table 2 Summary of annual peak flows for the Truckee River at Farad, California 

                                                 

 

2 Note that these peaks are mixture of instantaneous and mean daily peak flows. 



                 Period of Record WY 1900-WY 2011

Water Gage Stream- Water Gage Stream-
Year Height flow Year Height flow

(feet) (cfs) (feet) (cfs)
1900 May 10, 1900 1,8851,6 1956 Dec. 23, 1955 144,006
1901 May 12, 1901 4,3701,6 1957 Jun. 06, 1957 3,2761,6

1902 Apr. 19, 1902 3,5961,6 1958 May 19, 1958 8.41 63,606
1903 Mar. 30, 1903 3,2111,6 1959 Jan. 12, 1959 3.76 10,506
1904 Feb. 24, 1904 6,7301,6 1960 Feb. 08, 1960 5.1 21,806
1905 Apr. 26, 1905 2,0901,6 1961 May 21, 1961 3.4 8766
1906 May 7, 1906 5,4101,6 1962 May 6, 1962 5.4 24,206
1907 Mar. 18, 1907 15,3001,6 1963 Feb. 01, 1963 11.61 119,006
1908 Apr. 21, 1908 1,8701,6 1964 Nov. 15, 1963 4.92 19,206
1909 Jan. 16, 1909 8,1101,6 1965 Dec. 23, 1964 11.67 120,006
1910 Mar. 19, 1910 3,8901,6 1966 Dec. 06, 1965 4.74 21,106
1911 Apr. 26, 1911 5,8301,6 1967 May 21, 1967 8.64 67,106
1912 May 15, 1912 2,2301,6 1968 Feb. 23, 1968 5.05 21,006
1913 May 18, 1913 1,8751,6 1969 May 11, 1969 7.73 51,206
1914 Apr. 15, 1914 4,2801,6 1970 Jan. 21, 1970 8.49 63,806
1915 May 12, 1915 4,4701,6 1971 Jun. 26, 1971 6.36 34,706
1916 Apr. 10, 1916 4,3701,6 1972 May 16, 1972 4.43 15,006
1917 Jun. 10, 1917 3,6501,6 1973 May 18, 1973 4.97 20,006
1918 Apr. 10, 1918 2,0701,6 1974 Apr. 02, 1974 6.31 34,106
1919 May 2, 1919 4,3701,6 1975 May 14, 1975 6.85 41,006
1920 May 21, 1920 2,0301,6 1976 Oct. 26, 1975 4.42 15,006
1921 May 14, 1921 2,1001,6 1977 Oct. 07, 1976 3.36 7636
1922 May 7, 1922 4,6701,6 1978 May 21, 1978 6.19 33,306
1923 May 11, 1923 2,6201,6 1979 May 15, 1979 5.59 25,506
1924 Feb. 08, 1924 7671,6 1980 Jan. 14, 1980 9.7 81,506
1925 Feb. 06, 1925 3,4301,6 1981 May 18, 1981 5.59 25,306
1926 Apr. 30, 1926 1,5901,6 1982 Dec. 20, 1981 9.38 75,706
1927 Apr. 27, 1927 3,7001,6 1983 Jun. 17, 1983 8.71 65,006
1928 Mar. 25, 1928 12,0001,6 1984 Nov. 24, 1983 7.98 54,206
1929 Jun. 16, 1929 1,4801,6 1985 May 20, 1985 5.21 19,706
1930 Apr. 23, 1930 1,7201,6 1986 Mar. 08, 1986 10.6 95,506
1931 Mar. 18, 1931 8881,6 1987 May 6, 1987 4.82 18,206
1932 May 13, 1932 2,9501,6 1988 Aug. 12, 1988 3.65 7756
1933 May 30, 1933 2,0101,6 1989 Mar. 11, 1989 4.97 17,706
1934 Mar. 29, 1934 2,5001,6 1990 Apr. 28, 1990 4.31 13,106
1935 Apr. 29, 1935 2,6401,6 1991 Mar. 04, 1991 5.53 25,106
1936 Apr. 18, 1936 3,3141,6 1992 Apr. 18, 1992 3.62 7496
1937 Apr. 15, 1937 2,3401,6 1993 May 24, 1993 5.75 25,406
1938 Dec. 11, 1937 11.59 155,006 1994 May 12, 1994 5.01 17,006
1939 Apr. 08, 1939 8571,6 1995 May 1, 1995 7.74 50,606
1940 Mar. 30, 1940 7.7 71,206 1996 May 18, 1996 8.93 68,406
1941 May 13, 1941 4.57 25,186 1997 Jan. 02, 1997 13.13 149,006
1942 Jun. 06, 1942 5.5 34,256 1998 Jun. 14, 1998 7.67 47,206
1943 Jan. 22, 1943 7.4 62,606 1999 May 26, 1999 7.58 45,706
1944 May 6, 1944 16,946 2000 May 24, 2000 5.41 17,806
1945 May 10, 1945 33,576 2001 May 15, 2001 4.32 8326
1946 Apr. 28, 1946 30,856 2002 Apr. 14, 2002 5.39 17,706
1947 Feb. 12, 1947 1,2531,6 2003 May 30, 2003 5.22 16,006
1948 Jun. 09, 1948 1,7801,6 2004 Mar. 23, 2004 4.68 11,206
1949 May 14, 1949 1,5391,6 2005 May 19, 2005 7.03 39,606
1950 May 28, 1950 2,6071,6 2006 Dec. 31, 2005 10.77 101,006
1951 Nov. 21, 1950 14.5 175,006 2007 May 18, 2007 4.67 11,106
1952 May 3, 1952 6,8741,6 2008 May 18, 2008 5.32 16,406
1953 Jun. 19, 1953 3,0481,6 2009 May 5, 2009 5.91 22,906
1954 Mar. 09, 1954 2,2031,6 2010 Jun. 06, 2010 6.33 27,706
1955 Jun. 08, 1955 1,2541,6 2011 Jun. 23, 2011 6.85 34,506

Table 2.  Summary of annual peak flows, Truckee River at Farad, California

Date Date

1. Discharge is a maximum daily average
6. DIscharge is affected by regulation or diversion (Tahoe City). 

212057 dry and wet periods  2012 Balance Hydrologics, Inc.
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2.1.2 CLIMATE CHANGE 

This study is not intended to describe potential future conditions in Lacey Meadows 
watershed that may result from climate change, as this is beyond the scope of the 
assessment.  Instead, we cite current literature and the general trends climate scientists 
discuss for the Sierra Nevada for a context of anticipated conditions during future land 
management actions. 

Under modeled scenarios, summers in the Sierra Nevada are expected to become drier 
and hotter while winters become warmer and wetter.  Extreme precipitation events 
may happen more frequently, while meadow and riparian vegetation may be more 
stressed (USDA, 2010).  The Lacey Meadows watershed is in a particularly sensitive 
elevation range, such that rainfall may become more common during the winter 
months, resulting in a reduced snowpack.  The timing and volume of runoff can 
therefore be expected to be altered in future years, such that summer baseflow would 
likely be reduced, with peak snowmelt occurring earlier in the spring.  Finally, an 
increased frequency of rain-on-snow events would induce more frequent flooding 
and/or extreme events.   

The Truckee River has seen nearly a century of conflict over water rights and water 
supply, and the U.S. Bureau of Reclamation has identified the Truckee River basin as 
having a high likelihood of experiencing water-supply conflicts in the future.  With 
projected earlier spring runoff and reductions in snowpack, along with increased 
frequency and magnitude of flooding events, proposed land management and 
watershed restoration strategies that can effectively retain and recharge groundwater 
supplies, moderate floods, and maintain or extend low flows into the summer are likely 
to provide benefits to a wide range of water users, and should therefore be prioritized.  

2.2 WATERSHED GEOLOGY 

The Lacey Meadows watershed is characterized by a dynamic period of Tertiary 
volcanic activity that occurred between 5 and 24 million years ago, followed by a 
more recent period of glaciation and erosion.  The watershed is dominantly underlain 
by volcanic rocks, with total absence of exposed Cretaceous granitics that are found in 
much of the Sierra Nevada.  Additionally, a small portion of the watershed is underlain 
by Cretaceous metamorphosed marine sediments.  Figure 4 is a watershed geologic 
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map showing the distribution of geologic formations in the watershed, as based on 
Saucedo and Wagner (1992) and discussed below. 

2.2.1 BEDROCK GEOLOGY AND STRUCTURE 

The steeper uplands of the Lacey Meadows study area are primarily characterized by 
highly erosive pyroclastic volcanic rocks (Tvp), including tuffs (volcanic ash deposits), 
volcanic mudflows, and andesitic rocks.  Exposures of these rocks and their associated 
erosion characteristics are visible above Meadow Lake Road in the southern portion of 
the watershed.  These rocks are subject to debris flows or other forms of mass wasting 
and can provide abundant coarse and fine sediment supply to Lacey Creek in Upper 
Lacey Meadow.  The upper reaches of Lacey Creek have eroded into slightly older 
basalts and metavolcanic rocks (Mzv) which are more resistant to erosion relative to the 
andesitic and pyroclastic rocks.  The metavolcanics provide elevation control to the 
Upper Lacey Meadow, where Lacey Creek flows over a slightly steeper bedrock reach 
between the two meadows.     

Detailed geologic mapping has not been completed in the Lacey watershed, but 
various investigations (Hudson, 1948; Hudson, 1951; Saucedo and Wagner, 1992; 
Sylvester and others, 2008; Melody, 2009); have defined a series of northwest-southeast 
and north-south fault zones in nearby areas, part of the North Walker Lane deformation 
belt.  Related tectonic deformation and faulting is likely responsible for the basic shape 
of the valleys, with normal (extensional) faulting probably contributing to the alignments 
of stream courses and structural troughs where the meadows have formed.  

2.2.2 GLACIATION 

The Lacey Meadow Watershed was subject to several glaciations between 10,000 and 
90,000 years ago, leaving behind a range of soil types and subtle landforms.  Terminal 
and lateral moraines likely dammed valleys to create lakes where meadows are now 
located.  During glacial retreat, streams transported glacial outwash and alluvium to 
these lakes, ultimately filling them with sediment to form today’s meadows.  Outwash or 
alluvial terraces, remnants of valleys once filled to higher elevations than the present 
meadow, are preserved in a number of locations in both upper and lower Lacey 
Meadows.  Sylvester (2008) and Birkeland (1964) both identify a series of terraces 
composed of glacial outwash from the most recent (Tahoe- and Tioga-age) glacial 
retreats.  Glacial 
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Figure 4.

Geology Legend

Mzgr - Granite, quartz monzonite (Mesozoic)

Mzv - undivided Mesozoic volcanic and metavolcanic rocks.

Tvp - Tertiary: pyroclastic and volcanic mudflow deposits

Qg - Quaternary; glacial till and moraines

J - Marine sedimentary and metasediment rocks (Jurassic)

Legend
Study Area

Source: 2010, Geologic Map of California,
after Jennings 1977,
(http://www.conservation.ca.gov/cgs/cgs_history/
Pages/2010_geologicmap.aspx)
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outwash terrace deposits are highly susceptible to erosion by modern streams, and 
serve as a source of course sediment to downstream areas.   It is also important to 
recognize the subtle topographic relationship between terrace surfaces; terraces 
should not be expected to be flooded with the same frequency and duration as the 
active modern floodplain.   

Glacial moraines from several relatively recent glaciations are recognizable throughout 
the eastern Sierra Nevada (Birkeland, 1964), as well as in areas adjacent to the 
meadows (Saucedo and Wagner, 1992).  The youngest (Tioga) moraines are typically 
well-preserved with abundant boulder frequency, and tend to control streams rather 
than be modified by them.  Linear crests in unconsolidated terrain with boulders are 
field indicators of moraine features, and the topographic depressions, or hollows, 
between these crests can be very effective at retaining ponded water and recharging 
groundwater.  A number of small meadows and ponds in the upland forests surrounding 
Lacey Meadows appears to be examples of this, though these areas have not been 
thoroughly investigated in the field.  Similarly a number of small ponds along Meadow 
Lake Road, west of the Upper Meadow, may have formed in these hollows.   

The Southwest Pond, located upstream of the Lower Meadow, is evidence of a glacial 
cirque, while exposed bedrock in the Upper Lacey Meadow is polished with glacial 
striations—indicating glacial movement across these surfaces.  Hummocky terrain along 
the meadow and unstratified sediment adjacent to the meadows are likely a result of 
glacial drift—unsorted deposits left behind by melting glaciers.   

2.3 SOILS 

The soils mantling the watershed generally reflect the underlying geologic units from 
which they have developed.  Much of the uplands and steeper slopes include soils 
derived from volcanic tuffs and mudflows.  Lower portions of the watershed include soils 
weathered from glacial deposits and alluvium and wetland soils. Figure 5 is a map 
showing distribution of soil types within the Lacey Meadows Watershed, as mapped by 
Hanes (2002).  In this section, we discuss a few of the more prominent soil types 
associated with the meadows or areas of disturbance. 
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Soils in the uplands include the Waca Series (soil types, WA, WC, WD, WE and to a lesser 
extent, AC, AD, ML, MK in Figure 5), Ahart-Waca Series (soil types AC, AD in Figure 5), 
and Meiss Series (soil types MH, MI, MK, ML in Figure 5) and are characterized as gravelly  
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Legend
Wetland Soil Types

Study Area

Soil Types
AC: AHART-WACA, RHYOLITIC SUBSTRATUM

AD: AHART-WACA, RHYOLITIC SUBSTRATUM-CRYUMBREPTS

AE: AHART-ROCK OUTCROP-LEDMOUNT VARIANT COMPLEX

AQ: AQUOLLS AND BOROLLS

CE: CELIO-GEFO-AQUOLLS COMPLEX

GE: GEFO-AQUOLLS-CELIO COMPLEX

GR: ROCK OUTCROP, GRANITIC

MA: MARIPOSA-JOCAL COMPLEX

MH: MEISS-GULLIED LAND-ROCK OUTCROP COMPLEX

MI: MEISS-ROCK OUTCROP COMPLEX

MK: MEISS-WACA COMPLEX

ML: MEISS-WACA-CRYUMBREPTS

MM: ROCK OUTCROP, METAMORPHIC-TINKER-CRYUMBREPTS

MN: ROCK OUTCROP, METAMORPHIC-WOODSEYE COMPLEX

TB: TALLAC-CRYUMBREPTS

VR: ROCK OUTCROP, VOLCANIC

WA: WACA-W INDY COMPLEX

WC: WACA-GULLIED LAND-CRYUMBREPTS

WD: WACA-MEISS COMPLEX

WE: WACA-MEISS-CRYUMBREPTS

XR: TINKER-ROCK OUTCROP, METAMORPHIC-CRYUMBREPTS

Source: Natural Resources Conservation Service, 
United States Department of Agriculture. Soil Survey 
Geographic (SSURGO) Database for Tahoe Basin 
Area, California and Nevada. Available online at
http://soildatamart.nrcs.usda.gov. Accessed [10/5/2012].
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 sands with moderate to high erosion potential.  These soils are derived from exposed 
volcanic tuffs and mudflows and are typically more prone to gullying.  In formerly 
logged areas where these soils are mapped, rills and gullies have formed.  Once 
gullying begins to form in these soils, they tend to concentrate runoff and generate 
extensive erosion across large areas.  Other steep terrains in the watershed include 
exposed rock outcrops of volcanic and meta-volcanic origin such as soil types: a) Rock 
outcrop, metamorphic-tinker-cryumbrepts (MM), b) rock outcrop, metamorphic-
woodseye complex (MN) and, c) rock outcrop-volcanic (VR). 

As Lacey Creek exits these steeper areas and crosses glacial moraine deposits 
adjacent to and upstream of Upper Lacey Meadow, soils transition to the Tallac and 
Celio Series; sandy loams weathered from glacial deposits and alluvium.  These soils 
form the forest-meadow transition areas; they are very coarse and include glacial 
erratics.  They tend to support a seasonal water table but are highly susceptible to 
erosion.  The Tallac series (TB) are mapped along the western margin and alluvial fan of 
Upper Lacey Meadow and currently exhibit signs of active erosion such as headcut 
erosion in the ephemeral and intermittent tributaries to Lacey Creek.  Conifers are well 
adapted to both Tallac and Celio soils.  Areas where conifer encroachment is occurring 
in Lacey Meadows are likely underlain by these soils types.     

Broad flat areas of the meadows or areas with low slopes include aquolls and borolls 
(AQ) and parts of Celio-gefo (CE) which are wetland soils that are characterized as 
poorly-drained silts and clays, weathered from alluvium.  Typically, the surface layer can 
be thick and darkly colored with stratified coarse sand and clay underlain by older 
alluvium.  These soils have a high water table during most of the year, supporting 
wetland vegetation such as alder, willow, rush and sedge.  To a certain extent, upland 
or dry areas previously mapped as aquolls and borolls can be useful indictors of where 
disturbance or meadow conversion has recently taken place.  Disturbance can 
include, but not limited to, lowering of the local water table from channel incision, 
grazing impacts, or streamflow diversions.   

2.4 HYDROGRAPHY AND HYDROLOGY 

Above Webber Lake, Lacey Creek has a watershed area of approximately 9.3 square 
miles and provides hydrologic support to both the Upper and Lower Meadow (see 
Figure 2).  Webber Lake is also fed by other unnamed tributaries (i.e., Coppins Meadow 
and Lake of the Woods) outside the boundary of this study.   
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The Webber Lake outflow forms the headwaters of the Little Truckee River, which flows 
downstream over Webber Falls to Perazzo Meadows and Stampede and Boca 
Reservoirs, ultimately discharging to the Truckee River near Boca, California.  An 
approximately 3-foot high shallow rock dam was constructed at the outlet of Webber 
Lake around 1914 to augment water storage and support recreation.    Improvements 
were made to the dam since that time, though the dam height was not changed 
(Lindström, 2012).  A metal fish weir and fish screens were added around 1985 in order 
to prevent stocked fish from entering downstream waters of the Little Truckee River.  
Ongoing maintenance of weed and debris buildup on the fish screens likely has an 
effect on lake levels and outflow rates.   

Lacey Creek is a snowmelt-dominated system, with annual peak flows typically 
between March and June, coincident with snowmelt.  Occasional rain-on-snow events 
result in significant flooding during other winter months. Lacey Creek is mapped as 
perennial on USGS topographic maps; however, in August 2012, it was mostly dry with 
intermittent flow in some reaches.  A number of ephemeral tributaries to Lacey Creek 
and Webber Lake only flow during the spring or as the result of summer thunderstorms.  
For ease of communication we have established informal names such as ‘Southwest 
Tributary,’ or similar, for these tributaries.   

2.5 CHANNEL FORM AND PROCESS 

Channel processes can be framed in terms of spatial patterns of sediment production, 
transport, and deposition.  Figure 6 is a longitudinal profile of Lacey Creek and 
tributaries and shows a somewhat typical concave shape, with steeper channels in 
upper and tributary reaches, and relatively low gradients across the meadows.  Smaller, 
steeper streams in the upper zone of a watershed function to erode and transport 
sediment, while larger, shallower streams in the lower zone of a watershed function to 
accumulate or deposit sediment.  Watershed management strategies are likely to differ 
where these different processes dominate.  It is also important to recognize that these 
zones are not static, and sediment transport processes may change in a particular 
location following large floods, wildfires, or during extreme droughts. 

Figure 6 Longitudinal profiles, Lacey Creek and tributaries 
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Lacey Creek flows from the crest of the Sierra Nevada and is within the zone of erosion 
and transport on a regional scale.  Channels in Upper Lacey Creek are dynamic; they 
continue to evolve in steep bedrock-dominated areas, generating sediment from 
erodible volcanic bedrock and soils, temporarily depositing sediment in alluvial fans, 
glacial outwash terraces and meadow alluvium during extreme events, then metering 
that sediment to downstream areas during moderate flows.  Channel form and patterns 
in the Upper Meadow areas are likely more responsive to land-use changes, drainage 
modifications, and drought cycles, wildfires, and extreme flow events.   

As Figure 6 shows, the meadows are low gradient features that punctuate the 
longitudinal profile and provide for channel adjustment, such as temporary sediment 
deposition and sequestration.  Upper Lacey Meadow is moderately steeper than the 
lower meadow and channels are much more dynamic as a result.  A bedrock sill 
separates the two meadows, providing a control on Upper Meadow slope and 
sediment transport dynamics.  With an ample natural supply of coarse sediment from 
the uppermost watershed, land disturbances and sediment transport dynamics are 
most likely to be manifest in channel instability, avulsion and terrace formation in the 
Upper Meadow, while sediment storage and bedrock grade control may serve to 
modulate these effects on the Lower Meadow.  

2.6 CULTURE, LAND USE, AND HISTORICAL LAND USE 

Dr. Susan Lindström details the culture and historical land uses in Appendix B.  A timeline 
of significant changes or occurrences of land-uses is provided in Figure 7.  A number of 
events and land-use themes in the watershed appear to play an important role in 
current status of natural resources health and integrity, including: livestock grazing, road 
building, and to a lesser extent, logging.  We briefly describe some of the history 
associated with these activities below.   

2.6.1 LIVESTOCK GRAZING 

Livestock grazing in high montane meadows of the Sierra has been documented as far 
back as the mid-1800s (Lindstrom, 2012).  Grazing impacts to the stream environment 
are well documented in the literature.  For example, high concentrations of suspended 
solids or other sediment loads, and fecal coliform or fecal streptococci are usually 
associated with impacts of grazing, and can have a major impact on altering an 
existing stream ecosystem or even creating an entirely new ecosystem (Johnson and 
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 others, 1977, Johnson and others, 1978, McKee and Wolf, 1963 cited in Kauffman and 
Krueger (1984).  The National Fish and Wildlife Foundation (2009) has established a 
restoration business plan for Sierran meadows with specific objectives to address 
grazing impacts.  Given its size and elevation, Lacey Meadows is likely a good 
candidate for alternative grazing practices or management strategies. 

Lacey Meadows has historically been grazed by cattle and sheep, occasionally at high 
intensities, since at least as early as 1846 as western settlers and wagon trains traversed 
the Sierra Nevada over the Henness Pass Road to reach the Yuba Gold Fields and 
Central Valley (Lindström, 2012). Livestock grazing by both cattle and migratory sheep 
at moderate to high intensities intensified throughout the latter half of the 1800s into the 
early 1900s, with overgrazing cited as a major impetus for creation of the Tahoe 
National Forest in 1905 (Jackson and others, 1982)  The Johnson family, who assumed 
ownership of the Webber Lake Property in the 1940s, primarily grazed sheep, though 
historical records indicate that cattle were also likely grazed within the meadow and 
surrounding lands during the early years of ownership by the Johnson family.  A small 
dairy was operated on the property during this period as well (Lindström, 2012).  At 
some point, the Johnson family began to lease the property for grazing, rather than 
grazing livestock they owned. A complete history of lessees is unknown; however, John 
Fiddyment, a prominent sheep rancher in Placer County, held the lease for an 
extended period of time prior to the acquisition of his sheep and grazing leases by Hay 
Brothers Sheep, the current lessee (D. Hay pers. com., 2012) 

Under the current lessee, livestock use of Lacey Meadows has been limited to seasonal 
sheep grazing. In a typical year, approximately 1200 to 1500 dry ewes or ewes with 
lambs, depending on forage conditions, are grazed within Lacey Meadows, Sardine 
Valley, and adjacent uplands, which are a mix of Forest Service lands and private lands 
mostly owned by the Johnson family (D. Hay pers. com., 2012).  The current Lacey 
Valley grazing lease with the Johnson Family permits 1500 head of sheep, with the 
grazing period mutually agreed to by the Johnsons and the grazing lessee.  

Based on an interview with the Hay Brothers (D. Hay pers. com., 2012), management of 
sheep within Lacey Valley and the surrounding region can be summarized as follows. 
Beginning in mid-June to early July (depending on snowmelt and forage conditions), 
sheep are initially grazed in Sardine Valley. After leaving Sardine Valley, sheep are 
moved to Lacey Meadows, which serves as a base for grazing Lacey Valley and the 
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surrounding, smaller meadows and upland areas that comprise the Tahoe National 
Forest Webber Lake allotment, which is grazed under a permit held by the Hay Brothers.  
The exact timing of animal movements and duration that animals are left in any one 
location within this region varies significantly from year-to-year based on precipitation 
and forage growth.  In typical years, animals are lightly grazed within the Lower Lacey 
Meadow as they are driven up to the Upper Lacey Meadow. Animals are grazed in the 
upper meadow for a variable period of time before being driven out into surrounding 
meadows and upland areas, again based on forage production and the availability of 
key forage plants, most importantly, upland species such as wooly mule’s ear (Wyethia 
mollis) and lupine (e.g., Lupinus breweri) as well as key herbaceous species found in 
meadows.  The sheep herder, who remains with the herd throughout the grazing period, 
directs sheep among various bedding, watering, and foraging locations throughout the 
area.  Water is exclusively provided by streams and creeks in this area, including Lacey 
Creek.  Toward the end of the grazing period, roughly mid-September, sheep are 
brought back into Lacey Valley. Animals are again driven through Lacey Valley and 
trucked out near Coppins Meadow toward the end of September to early October.  

2.6.2  ROADS 

Roads can be a major watershed disturbance depending on their construction, stream 
crossing design, drainage patterns, road density (miles of road per square mile), and 
maintenance.  In the northern Sierra Nevada, unpaved roads have shown 12- to 25-fold 
increases in sediment yield to nearby streams (Coe, 2002).  Improper or undersized 
culverts can lead to channel scour and eventually fish passage barriers, as well as 
stream diversion (Furniss and others, 1997).  Roadcuts along unstable hillslopes can 
promote landslides or debris flows.  Roads can increase hydrologic connectivity with 
streams—increases in volume of runoff entering the streams can, in turn, increase flood 
magnitude and frequency.  Maintenance, grading or use of existing roads during wet 
weather can quickly double the amount of sediment available for delivery to nearby 
streams (Coe, 2002).  Finally, roads can modify channels and sediment supply through 
the process of stream capture.  Stream capture occurs when a culvert at a stream 
crossing becomes overwhelmed or plugged with sediment resulting in redirection of 
streamflow.  If the road is graded such that it can provide a flow path, the road 
becomes the active channel. Because most roads are very linear features, the process 
of stream capture results in a steep, eroding channel that can provide abundant 
sediment to downstream habitat.  Stream capture often occurs at stream crossings 
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when a culvert becomes plugged or at locations where roads intersect migrating 
meander bends.  An understanding of road networks and their hydrologic connectivity 
with streams is essential to evaluating watershed function.   

In 1872, the Webber Lake-Cisco Grove Road was constructed through Lacey Meadows 
and provided an alternate route over the Sierra Nevada, south of the Henness Pass 
Road.  Increased access and movement over these passes increased cattle- and 
sheep-grazing in Sierra Nevadan meadows by mule trains and ranchers.  Between 1890 
and 1920 documented logging and grazing may have reduced vegetation cover, as is 
observed in the earliest available aerial photographs (1939).  In 1920, it was reported 
that a road was constructed around Webber Lake, although little evidence of this road 
is present today (Lindström, 2012).  Sometime after 1940, several unimproved roads 
were constructed in the Upper Lacey Meadow.  Several of these roads intersected or 
crossed Lacey Creek where major channel changes occurred sometime between 1940 
and 1966. 

In 1955, Meadow Lake Road was constructed through the forested slopes of Lacey 
Meadows Watershed and provided improved access across the watershed.  Over the 
last several decades, this dirt and gravel road has been well-maintained and widened 
with an in-board ditch and multiple stream crossings.  In the upper watershed, this road 
follows the alignment of the original Webber Lake-Cisco Grove Road over the Sierra 
Nevada Crest.   

During the last 50 years, additional roads were constructed in the watershed and were 
likely associated with logging.  Logging in the watershed is documented to have 
occurred in 1958 and again in 1971 (Lindström, 2012).  Road-building is commonly an 
operation of modern-day logging, used for harvesting and transport.  Review of 
historical maps and aerial photographs suggest some roads are absent from 1981 maps 
and 1983 historical aerials, yet visible on 1993 aerial photographs and identified in the 
field.  This may further suggest that a more recent period of road building and possibly 
logging occurred in the 1980s.   

2.6.3 LOGGING 

Industrial-scale logging is well-documented in the greater Tahoe-Truckee area and 
began around the 1860s when the cross-continental railroads came through the area.  
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The largest mill within the vicinity of Lacey Meadows was Hobart Mills, about 20 miles 
southeast.  Lindstrom (2011, 2012) has documented some of the visual impacts from 
logging in the greater Lake Tahoe area.  A significant impact from logging is associated 
with roads and railroads built to remove timber, as described above.  Other impacts 
include changes to the structure and health of the forest.  For example, much of the 
logging that occurred in the late 1800s and early 1900s included clear-cutting practices 
which subsequently produced forests of uniform age and structure with limited habitat 
diversity.  In Lacey Meadows, there is no evidence that historical narrow-gauge 
railroads were used to transport timber to local mills.  

The Sierra Nevada Wood and Lumber Company initially owned much of the public 
lands in the watershed (Lindström, 2012), until timber was largely depleted by the early 
1930s and by 1936 and the USFS gained jurisdiction over a significant portion of the 
watershed.  After 1936, the USFS records indicate very little harvesting in the Lacey 
Meadows watershed.  Three known dates of logging (1952, 1958, and 1971) were 
identified from historical records and limited to Coppins Meadow (outside the study 
area boundary) and less than a square mile of land in the uplands east of Upper Lacey 
Meadow (see logging maps in Appendix B).   

2.7 BIOLOGICAL RESOURCES 

2.7.1 PLANT COMMUNITIES AND MEADOW HYDROGEOMORPHIC TYPES 

Plant communities occurring within the Lacey Creek Watershed and within Lacey 
Meadows are described below.  For the larger Lacey Meadows watershed, plant 
communities are based exclusively on the National Land Cover Dataset (NLCD) (Homer 
and others, 2012), with no original data collected.   At the watershed scale, descriptions 
of plant communities are based on professional experience with similar habitat types in 
the Northern Sierra Nevada. At the meadow scale, more detailed mapping of plant 
communities was carried out by H. T. Harvey & Associates ecologist Matt Wacker.   

Meadow ecological condition is evaluated using the methods of Weixelman and others 
(2011), which is the standard method used by the U. S. Forest Service across the Sierra 
Nevada to measure meadow condition and trend, particularly with respect to current 
and historic grazing practices. Briefly, this method relies on assessment of meadow soil 
and plant community attributes to derive a meadow condition rating. Soil and plant 
community attributes are interpreted relative to meadow hydrology to determine 
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where each assessment site is located along a continuum of low ecological function 
sites to high ecological function sites. Meadow hydrogeomorphic (HGM) types 
established by Weixelman and others (2011) were also mapped in conjunction with 
plant communities to aid in an assessment of the current ecological condition and the 
ecological functions potentially provided by Lacey Meadows, particularly with respect 
to current and historical grazing practices.   

2.7.1.1 LACEY MEADOWS WATERSHED PLANT COMMUNITIES  

Two land cover types and five plant communities are mapped in the NLCD for the 
Lacey Creek Watershed.  In some cases, the NLCD classification approximates the 
more detailed Holland and Sawyer and Keeler-Wolfe classification (see below); 
however, in most cases the NLCD classification includes multiple Holland and Sawyer 
and Keeler-Wolfe classes, some of which are not found within Lacey Meadows. The 
distribution of land cover types and plant communities within the watershed is shown in 
Figure 8, and the primary characteristics of each land cover type or plant community 
are described below. 

Barren Land - Barren land is characterized by bare rock, gravel, sand, silt, clay, or other 
earthen material with less than 15 percent vegetation cover.  Vegetation, if present, is 
more widely spaced and scrubby. Generally, these are areas of bedrock, talus, slides, 
volcanic material, glacial debris, and other accumulations of earthen material. This 
land cover type corresponds to the Rock/Barren habitat described below for Lacey 
Meadows. 

Developed - Developed areas are characterized by a high percentage (30 percent or 
greater) of constructed materials (e.g. asphalt, concrete, buildings) and includes large-
lot single-family housing units, parks, golf courses, and vegetation planted in developed 
settings for recreation, erosion control, or aesthetic purposes.  Within the Lacey 
Meadows Watershed, developed areas include roadways and developed recreational 
areas (i.e., cabins, campgrounds) around Webber Lake.  There is no corresponding 
habitat type mapped within Lacey Meadows. 



Figure 8.     Lacey Meadows – Generalized Land Cover Types
Sierra and Nevada Counties, California

©2012 Balance Hydrologics, Inc.
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Emergent Herbaceous Wetland - Emergent herbaceous wetlands are plant 
communities with seasonally to permanently saturated soils where at least 80 percent of 
the vegetation is dominated by perennial herbaceous vegetation.  This community 
type corresponds to the Montane Meadow plant community described below for 
Lacey Meadows. 

Evergreen Forest - Evergreen forests are plant communities dominated by trees 
generally greater than 20 ft. tall with at least 25 percent tree cover.  Common 
evergreen tree species either known to occur or likely to occur within the Lacey 
Meadows Watershed include: lodgepole pine (Pinus contorta ssp. murrayana), red fir 
(Abies magnifica), white fir (Abies concolor), and Jeffrey pine (Pinus jeffreyi). At higher 
elevations, western white pine (Pinus monticola) may also occur either as the lone 
species or, more frequently, intermixed with lodgepole pine and red fir.  It should be 
noted that only lodgepole pine and red fir were observed during field reconnaissance 
surveys within Lacey Meadows conducted by H. T. Harvey & Associates and during prior 
surveys conducted by Dr. Jim Gaither (Gaither, 2011); however, other species are likely 
present within the watershed based on their widespread distribution within the 
surrounding region. Significant areas of dead and dying lodgepole pine were observed 
in evergreen forests, particularly west of Lower Lacey Meadow. 

Depending on topography, aspect, and tree canopy cover, the understory community 
of evergreen forests may be dominated by a variety of shrubs, described below under 
Shrub/Scrub, or herbaceous species, described below under Herbaceous.  Although 
not specifically mapped in NLCD dataset, this community type also includes scattered, 
small groves of quaking aspen (Populus tremuloides).  This species appears to be more 
widely distributed outside the Lacey Meadows Watershed, but a small grove was 
observed along North Webber Road, southwest of Lower Lacey Meadow, and other 
small groves may be present within the watershed along streams, seeps, and other 
areas that favor aspen. This community type includes Lodgepole Pine Forest described 
below for Lacey Meadows.   

Herbaceous - Herbaceous communities are characterized by less than 25 percent tree 
and shrub cover with a variety of perennial and annual grasses and forbs.  
Characteristic species within herbaceous communities are described below under Dry 
Montane Meadow; however, this community type as mapped in the NLCD also 
includes various rocky and dry upland areas such as slopes and ridgelines that would 
include species such as soft mule’s ear, penstemon (Penstemon spp.), phacelia 
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(Phacelia spp.), coyote mint (Monardella spp.), buckwheat (Eriogonum spp.), and 
similar species. 

Open Water - Open water corresponds to lakes, ponds, and similar habitats with less 
than 25 percent vegetation cover. This community corresponds to Lacustrine habitat 
described below for Lacey Meadows.  

Shrub/Scrub - Shrub and scrub communities, as mapped in the NLCD, include both 
riparian and upland shrub and scrub plant communities dominated by woody plants 
less than 15 ft. tall with at least 20 percent canopy cover. In addition to shrubs, it 
includes early succession forest communities and trees stunted by environmental 
conditions.  Common species within upland shrublands can include various species in 
the following genera: Ceanothus, Arctostaphylos, Ribes, Cercocarpus, Prunus, 
Chrysolepis, Chrysothamnus, and Symphoricarpos among others as well as antelope 
bitterbrush (Purshia tridentata).  Common species within riparian scrub and shrub 
communities are described below under Montane Riparian Scrub for Lacey Meadows. 

2.7.1.2 LACEY MEADOWS PLANT COMMUNITIES  

Five distinct plant communities and two habitats were mapped within Lacey Meadows: 
dry montane meadow, montane meadow, montane riparian scrub, montane wetland 
shrub, lodgepole pine forest, lacustrine, and rock/barren. Each of these communities or 
habitats is briefly described below. Figure 9 shows the locations of these communities or 
habitats within Upper and Lower Lacey Meadow as well as the approximate acreage 
of each community type or habitat. 

Dry Montane Meadow - Dry montane meadows were found on higher landforms 
surrounding Lower Lacey Meadow and at the upper end of Upper Lacey Meadow. This 
is a dry, open plant community characterized by bare ground interspersed with annual 
forbs and perennial grasses along with scattered shrubs and trees. Characteristic plant 
species include: mat muhly (Muhlenbergia richardsonis), little squirreltail (Elymus 
elymoides), slender hairgrass (Deschampsia elongata), California needle grass (Stipa 
occidentalis var. californica), California brome (Bromus carinatus), one-sided blue grass 
(Poa secunda ssp. secunda), various annual forbs (e.g., Navarretia spp., Lupinus spp., 
Leptosiphon ssp., Polygonum sawatchense, Calyptridium umbellatum), and upland 
perennial forbs such as Pasish’s yampah (Perideria perishii) and potentilla (Potentilla  
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spp.).  Scattered Lemmon’s willow (Salix lemmonii) and lodgepole pine were observed 
in some dry montane meadows, particularly within Upper Lacey Meadow. 

Montane Meadow - Montane meadows were found on lower landforms along active 
and abandoned stream channels, lake margins, and in areas where shallow, summer 
groundwater is present.  This community encompasses both mesic and wet 
environments dominated by perennial grammanoids (i.e., grasses, sedges, and rushes) 
and forbs with little bare ground.  Shrubs and trees are not commonly found in this plant 
community. Characteristic species in mesic settings include: Kentucky bluegrass (Poa 
pratensis), meadow barley (Hordeum brachyatherum ssp. brachyatherum), slender 
wheatgrass (Elymus trachycaulus), California oatgrass (Danthonia californica), Baltic 
rush (Juncus balticus), yarrow (Achiella millefolium), Parish’s yampah, mat muhly, lupine 
(Lupinus spp.), longstem clover (Trifolium longipes), California corn lily (Veratrum 
californicum var. californicum), and potentilla among other species. In wetter settings, 
such as abandoned stream courses and oxbows, at the margins of lakes, and in areas 
with shallow summer groundwater, many of these same species may be present but 
less commonly encountered. Dominant species are typically sedges, principally: 
Nebraska sedge (Carex nebraskensis), inflated sedge (Carex vesicaria), beaked sedge 
(Carex utriculata), short-beaked sedge (Carex simulata), and species of rushes (e.g., 
Juncus nevadensis), wood-rush (Luzula comosa), and bulrush (Scirpus spp.).  Areas with 
persistent, shallow summer groundwater found at the upper margins of Upper Lacey 
Meadow along Lacey Creek also had a variety of perennial forbs such as: columbine 
(Aquilegia formosa), big leaf lupine (Lupinus latifolius), larkspur (Delphinium spp.), and 
California tiger lily (Lilium pardalinum).   

Montane Riparian Scrub - Montane riparian scrub occurs along Lacey Creek and 
various perennial and ephemeral stream courses found throughout Upper and Lower 
Lacey Meadow. This community is comprised of low to moderate stature willow, 
primarily Lemmon’s willow; although, arroyo willow (Salix lasiolepis) was commonly 
observed along the forested stretch of Lacey Creek in between Upper and Lower 
Lacey Meadow.  Willow cover can be dense, as observed at the inlet of Lacey Creek 
into Webber Lake, or open and sparse.  Montane riparian scrub frequently intermixes 
with montane meadow or, occasionally, dry montane meadow communities. Many 
willows, particularly within Upper Lacey Meadow were heavily browsed and hedged 
from repeated sheep browsing. It is also noteworthy that little to no willow recruitment 
was observed along Lacey Creek and its tributaries.  Willow recruitment is known to 

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=8220
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=8220
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=4809
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occur under a specific sequence of events, typically coinciding with high flows during 
snowmelt and runoff (Mahoney and Rood, 1998). Specifically, successful recruitment of 
willows tends to occur when willow seeds fall on bare, moist, mineral soil, and the 
resulting seedlings are subsequently able to extend their developing roots at the same 
rate as stream flows are receding.  The observed lack of willow recruitment may, 
therefore, be at least partially the result of modifications to the hydrology of Lacey 
Creek that have reduced the frequency during which flow conditions conducive to 
willow recruitment occur.  This concept is discussed in more detail within Section 3.2.4, 
below. 

Montane Wetland Shrub - This community is limited to the margins of Webber Lake 
where dense, nearly impenetrable stands of moderate-stature willows, most of which 
appear to be Lemon’s willow, have formed along abandoned inlets to Webber Lake.   

Lodgepole Pine Forest - Lodgepole pine forests are found at the dry margins of Lower 
Lacey Meadow, where the meadow transitions into upland habitat, and within Upper 
Lacey Meadow. Lodgepole pine is the sole tree found in this open-canopy plant 
community; individual trees range in size from small, pole-sized or sapling trees to large, 
mature trees. The understory is typically sparse and open and characterized by many of 
the species described above under dry montane meadows. Areas of active lodgepole 
pine recruitment were observed in many locations within the edges of Lower Lacey 
Meadow; active lodgepole pine recruitment was also obvious throughout the middle 
reach of the Upper Meadow. 

Lacustrine - Although not typically considered to be a plant community, lacustrine 
habitat was mapped in Lacey Meadow and at Webber Lake. This is typically a deep to 
shallow, open water habitat. Floating aquatic plants such as pondweed (Potamogeton 
spp.) may be present in some areas, and shallow areas (e.g., areas less than 3 ft. deep) 
at lake margins can support growth of various species of moderate-stature, herbaceous 
monocots such as sedge, rush, and bulrush that are tolerant of prolonged, shallow 
inundation.  These marshy habitats are commonly found at the upper end of Webber 
Lake with the amount of this habitat fluctuating as water levels are managed (i.e., 
raised or lowered) at the Webber Lake outlet or in response to snowmelt and runoff into 
Webber Lake. 

Rock/Barren - Similar to lacustrine, rock or barren habitats are not generally considered 
to be plant communities and are, in fact, defined by a lack of significant plant cover.  
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Rock or barren habitats are found along Lacey Creek within Upper Lacey Meadow 
where a past flow event (or events) has eroded a large section of Lacey Creek and 
deposited cobble sized rock across the floodplain. With the exception of scattered, 
sparse annual forbs and occasional willow or lodgepole pine, this area is entirely devoid 
of vegetation. 

2.7.1.3 LACEY MEADOWS HYDROGEOMORPHIC TYPES 

Montane meadows are unique ecosystems defined by distinct combinations of 
topography, hydrology, and landscape setting (Weixelman and others, 2011).  These 
three factors, taken together, form distinct meadow types each of which is capable of 
supporting a different suite of ecosystem functions and services. Different meadow 
types also vary in their responses to management practices, such as livestock grazing, 
and in their ability to respond to past disturbances, such as hydrologic alteration or 
repeated, heavy grazing.  Understanding the types of meadow ecosystems found 
within Lacey Meadows, the plant communities these ecosystems currently support and 
are potentially capable of supporting (with modified management practices or active 
ecosystem restoration), and the ecosystem functions and services potentially provided 
by different meadow types provides an important foundation for assessing watershed 
conditions and watershed ecological functions. 

Six distinct meadow Hydrogeomorphic (HGM) types were mapped within Upper and 
Lower Lacey Meadow: riparian low gradient, riparian middle gradient, lacustrine fringe, 
subsurface low gradient, discharge slope, and dry. The characteristics of each HGM 
meadow type, based on Weixelman and others (2011), are described below. The 
distribution of each meadow type within Upper and Lower Lacey Meadow is shown in 
Figure 10.  

Riparian Low Gradient - Riparian low gradient meadows are associated with stream or 
river channels with an average gradient of less than 2 percent slope.  Streams in this 
meadow type are sinuous and meandering with well-developed floodplains. Water 
inputs to the meadow include overbank flow from the stream channel and subsurface 
flow from the stream or surrounding uplands. Vegetation in riparian low gradient 
meadows is dominated by perennial grammanoids with little to no bare ground; most 
plants are capable of intermittent to prolonged growth in soils that are saturated within 
the top 12 to 24 inches of the soil profile.  Willow or alder (Alnus spp.) may be present in  
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some settings.  Montane meadow and montane riparian scrub plant communities 
occur in this meadow type. This meadow type is found throughout Lower Lacey 
Meadow. 

Riparian Middle Gradient - This meadow type is similar to riparian low gradient 
meadows, described above, with the obvious difference being a steeper stream 
gradient of between 2 percent and 4 percent. Because the stream gradient is steeper 
in these meadow types, the stream is typically composed of more rapids and pools, 
relative to low gradient meadows, and the floodplain is less well-developed. Hydrology 
and plants are similar to low gradient meadows except that woody shrubs (e.g., willow 
and alder) are typically more common along the stream banks. Montane meadow 
and montane riparian scrub plant communities occur in this meadow type. This 
meadow type is found at the lower end of Upper Lacey Meadow. 

Lacustrine Fringe - This meadow type occurs along lake margins. Water inputs primarily 
come from the adjacent lake and may fluctuate throughout the growing season in 
response to snowmelt and runoff. Organic matter may accumulate in the soils of these 
meadow types, and basin peatland meadow types (as described in Weixelman and 
others, 2011) may intermix with lacustrine fringe meadows in some instances. 
Vegetation is similar to riparian low gradient and riparian middle gradient meadows, 
with the exception that species more tolerant of prolonged soil saturation or inundation 
frequently occur. Lacustrine, montane wetland shrub, and wet montane meadow 
(e.g., plant communities dominated by sedge, rush, and bulrush) plant communities 
occur in this meadow type. This meadow type is found at the margin of Webber Lake 
and along the margin of the ‘Southwest Pond’ at the southwest end of Lower Lacey 
Meadow. 

Subsurface Low Gradient - Subsurface low gradient meadows occur in areas with no 
discernible stream channel and slopes less than 2 percent. Dominant water sources are 
surface water flow, typically from snowmelt, and groundwater throughflow. Stream 
channels are typically found at the upper and lower ends of these meadows, but not 
within the meadow itself. Vegetation is comprised of perennial grammanoids tolerant of 
saturated or inundated soils.  Montane meadow plant communities occur in this 
meadow type. It is found at the southwest corner of Lower Lacey Meadow where 
throughflow groundwater appears to be the dominant source of meadow hydrology. 
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Discharge Slope - Discharge slope meadows occur where groundwater is discharged 
at or near the ground surface in the form of springs or seeps or at sites with saturated 
overland flow and no discernible stream channel. They usually occur on hillslopes, 
toeslopes, or alluvial fans. Hydrology is dominated by springs where water discharges at 
the land surface. Plant communities are similar to those described above for montane 
meadows.  Discharge slope meadows occur at the upper end of Upper Lacey 
Meadow where numerous groundwater seeps are present. 

Dry - Dry meadows occur on benches, terraces, slopes, and similar upland areas where 
precipitation and runoff are the dominant sources of hydrology. Soils in dry meadows 
may be wet or moist in the early portion of the growing season, typically during 
snowmelt and runoff, but are dry within the plant rooting zone throughout the 
remainder of the year. Vegetation is dominated by numerous species that vary 
depending on soil moisture, elevation, slope, and aspect. Plant communities found 
within dry meadows include dry montane meadows and lodgepole pine forest; 
lodgepole pine recruitment was observed in many dry meadows and may serve as an 
indication from riparian or subsurface meadows to dry. Dry meadows are found on the 
higher terraces along Lower Lacey Meadow and within the middle portion of Upper 
Lacey Meadow.  

2.7.2 INVASIVE SPECIES  

Invasive species include species of plants, vertebrates, and invertebrates that may 
adversely affect aquatic ecosystems as well as species of terrestrial plants (i.e., weeds) 
considered to be capable of producing adverse economic or ecological effects. 
Invasive species typically affect ecosystems by outcompeting  native species for food 
and resources (e.g., space, light) or by otherwise altering ecosystem processes such as 
nutrient cycling, primary or secondary productivity, and wildfire frequency and intensity, 
among many others (USACE 2009, Bossard and others 2000).   

Previous assessments completed for the Webber Lake property (Gaither, 2011) 
contained a thorough and detailed review of aquatic invasive species and their 
potential for occurrence within Webber Lake. This information is not repeated here 
except to note that aquatic invasive species, particularly a species believed to be a 
species of pondweed (Gaither, 2011), are periodically problematic within Webber Lake 
and have at times required active management.  Other aquatic invasive species have 
the potential to be found within Webber Lake given their widespread and growing 
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distribution within California and Nevada and their potential to be transported into 
Webber Lake and the Lacey Meadows Watershed through fishing, boating, and other 
recreational activities.  Based on the Lake Tahoe Region Aquatic Invasive Species 
Management Plan, California-Nevada (USACE, 2009), aquatic invasive species with the 
potential to be found in Webber Lake and the surrounding watershed are summarized 
in Table 3. 

  



Table 3. Aquatic Invasive Species Potentially Occurring within Webber Lake and Surrounding Watershed1

       
       

Name  Range  Ecology  Threat 

Didymo 
Didymosphenia geminate 

 

Native to North America. Occurs at 
Lake Tahoe. 

Freshwater benthic diatom (algae) 
which inhabits cold, nutrient‐poor, 
clear water in streams and rivers of 
mountainous regions. 

Causes massive nuisance blooms that 
disrupt river and stream ecosystems. 
Now spreading to new areas of North 
America. Pattern of spread suggests 
spread by recreational fishers. 

Eurasian watermilfoil 
Myriophyllum spicatum 

 

Native to Europe, Asia and North 
Africa. Invasive throughout U.S. 
Occurs at Lake Tahoe. 

Floating and submerged aquatic plant 
common to slow‐moving, nutrient 
rich water. 

Grows in dense floating mats that 
disrupt lake ecosystems and 
recreation. Spreads readily by 
fragments on boat trailers and motor 
boats. Also spreads by wind and 
downstream floating. 

Curly leaf pondweed 
Potamogeton crispus 

 

Native to Eurasia, Africa, and 
Australia. Invasive throughout U. S. 
Occurs at Lake Tahoe. 

Aquatic plant that tolerates cold 
water. 

Nuisance in waterways, harbors 
invasive fish, alters lake ecology, and 
promotes algal blooms. 

Zebra mussel 
Dreissena polymorpha 

 

Native to Eurasia. Invasive 
throughout the U. S. San Benito 
County (San Justo Lake). Extensively 
distributed in Colorado River system 
and associated water delivery system 
(canals, reservoirs) in Imperial, San 
Bernardino, Riverside, San Diego, and 
Orange Counties.  

Small filter‐feeding mollusk that 
attaches itself to hard or firm 
substrates as adults. Can form dense 
colonies of thousands of individuals 
per square meter. 

Has the potential to alter lake 
ecosystems and damage commercial 
and recreational equipment. Can be 
spread by recreational boating.  
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Name  Range  Ecology  Threat 

Quagga mussel 
Dreissena bugensis 

Native to Ukraine and Ponto‐Caspian 
Sea of Eurasia. Invasive throughout 
the U. S. Extensively distributed in 
Colorado River system and associated 
water delivery system (canals, 
reservoirs) in Imperial, San 
Bernardino, Riverside, San Diego, and 
Orange Counties. 

Small filter‐feeding mollusk that 
attaches itself to hard or firm 
substrates as adults. Can form dense 
colonies of thousands of individuals 
per square meter. 

Has the potential to alter lake 
ecosystems and damage commercial 
and recreational equipment. Can be 
spread by recreational boating. 

Asian clam 
Corbicula fluminea 

 

Native to eastern Mediterranean, 
southern Asia, Africa, and Australia. 
Invasive throughout U. S. Occurs at 
Lake Tahoe. 

A benthic filter‐feeding clam, but 
capable of attaching to hard 
substrates. 

Alters lake ecosystem. Damages 
water equipment from biofouling in 
southern states. 

New Zealand mud snail 
Potamopyrgus antipodarum 

 

Native to New Zealand. Occurs in the 
Great Lakes and western United 
States. Nearest population is 
American River in Sacramento 
County. 

A small aquatic snail capable of 
occurring at very high densities. 
Nocturnal grazer. 

Can form dense aggregations and 
completely dominate consumption of 
aquatic primary production. May 
outcompete other grazers and inhibit 
colonization by other 
macroinvertebrates. Spread by 
recreational fishing (on boots, 
waders, etc.). 

Mysid shrimp (Opossum shrimp) 
Mysis relicta 

 

Circumpolar and native to Canada 
and northern United States. Invasive 
in numerous U. S. locations. Occurs at 
Lake Tahoe. 

Small crustacean that resembles a 
crayfish. Maximum size 30mm. Feeds 
on zooplankton. Can be suspended or 
benthic. 

Introduced as food for nonindigenous 
game fish. Causes severe change to 
lake ecosystems including extinction 
of native zooplankton. 
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Name  Range  Ecology  Threat 

Northern pike 
Esox lucius 

Native to Canada, and Mississippi 
River drainage. Nearest population is 
Lake Davis (although subject to 
ongoing eradication campaign at this 
site). 

Predatory fish.  Can drive native fish to extinction 
through predation. Can significantly 
alter fish communities. Spread by 
intentional introduction.  

 

Notes: 
1 Information in this table is taken directly, with slight modification, from Gaither (2012). 
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Weeds were not observed with Lacey Meadows or surrounding forested areas during 
reconnaissance surveys conducted by H. T. Harvey & Associates on 22 August and 23 
August 2012. Weeds potentially occurring within Lacey Meadows and the surrounding 
watershed, based on weeds known to occur or with the potential to occur in the Lake 
Tahoe Basin (LTBWCG, 2011), and weed species of interest to the Truckee River 
Watershed Council, are summarized in Table 4.  Although these species have not been 
observed within the watershed, they may occur here based on the proximity of known 
infestations and the potential to be spread or to colonize the watershed through 
vehicle traffic, recreational use, disturbances such as heavy grazing or wildfire, or similar 
dispersal and colonization vectors. 

2.7.3 GENERAL WILDLIFE  

The following section provides an overview of general wildlife use within Lacey 
Meadows and the surrounding Lacey Meadows Watershed. The species discussed 
below were included based on 1) wildlife occurrence data obtained from the Tahoe 
National Forest, which tracks the occurrence of species considered to be sensitive or of 
special importance to the forest, 2) a review of a prior watershed investigation 
completed by Dr. Jim Gaither (2011), reconnaissance surveys of Lacey Meadows 
completed throughout 2012, 3) focused bird surveys within Lacey Meadows completed 
over the past decade, and 4) professional knowledge and prior experience regarding 
the species of wildlife that may be expected to be found within the region.  

2.7.3.1 MAMMALS  

Lacey Meadows and the surrounding watershed are comprised of a mosaic of 
connected habitat types. The Lacey Meadows complex is composed of a variety of 
habitat types that would most commonly provide foraging opportunities and sources of 
water for many mammal species. Upland forest and scrub habitats surrounding the 
meadow complex would provide a wider suite of habitat values for mammals, 
including foraging, denning, reproduction, and cover. The following common species 
of mammals are either known to occur or are expected to occur within the Lacey 
Meadows and the surrounding watershed: American black bear (Ursus americanus), 
North American beaver (Castor canadensis), bobcat (Lynx rufus), coyote (Canis 
latrans), long-tailed weasel (Mustela frenata), mountain lion (Puma concolor), 
Columbian black-tailed deer (Odocoileus hemionus columbianus),  Rocky Mountain 
mule deer (Odocoileus hemionus), common porcupine (Erethizon dorsatum), raccoon  



Table 4. Weeds Potentially Occurring in Lacey Meadows and the Lacey Creek Watershed (DiTomaso and Healy 2007) 
     

     

Species  Ratings  Ecology
Threat 

Canada thistle 
Cirsium arvense 

Cal‐IPC: M 
CDFA: B 

Clump or patch forming perennial to 3‐4 ft tall with creeping roots; found in moist areas such as stream sides; 
reproduces vegetatively and from seed 

Musk thistle 
Carduus nutans 

Cal‐IPC: M 
CDFA: A 

Biennial to 4‐5 ft tall; often associated with sandy fertile soils or soils high in calcium but can tolerate a wide range of 
soil types except highly acidic soils, soils that are nutrient poor, or soils with extremes in moisture content; 
reproduces by seed; found in disturbed areas 

Bull thistle  
Cirsium vulgare 

Cal‐IPC: M 
CDFA: C 

Biennial, annual, or short‐lived perennial 6‐7 ft tall; found in disturbed areas; reproduces from seed 

Scotch thistle 
Onopordum acanthium 

Cal‐IPC: H 
CDFA: A 

Biennial, annual, or short‐lived perennial 5‐10 ft tall; reproduces by seed; disturbed areas on many soil types but 
prefers fertile soils with high soil moisture 

Purple starthistle 
Centaurea calcitrapa 

Cal‐IPC: M 
CDFA: B 

Annual or perennial to 3‐4 ft tall; reproduces by seed; disturbed areas on heavy, fertile soils 

Russian knapweed 
Acroptilon repens 

Cal‐IPC: M 
CDFA: A 

Erect perennial 3‐4 ft tall; reproduces vegetatively from extensive root system with limited amounts of reproduction 
from seed; found in disturbed, open areas and grasslands 

Spotted knapweed 
Centaurea maculosa 

Cal‐IPC: H 
CDFA: A 

Biennial to short‐lived perennial 3‐4 ft tall; reproduces vegetatively or by seed; found in disturbed , open areas or 
rangeland on light and well‐drained soils 

Diffuse knapweed 
Centaurea diffusa 

Cal‐IPC: M 
CDFA: A 

Usually biennial but can be annual to short‐lived perennial 2‐3 ft tall; reproduces by seed; found in disturbed, open 
areas or rangeland on light and well‐drained soils 

Yellow starthistle 
Centaurea solstitialis 

Cal‐IPC: H 
CDFA: C 

Winter annual or sometimes biennial 6‐7 ft tall; reproduces by seed and can form dense and impenetrable stands; 
found in many habitat types following disturbance 

Purple loosetrife 
Lythrum salicaria 

Cal‐IPC: H 
CDFA: B 

Erect, clumping perennial 6‐8ft tall; reproduces primarily from vast quantities of seed; found in disturbed moist to 
wet sites along streams, ponds, and lakes 

Hoary cress 
Cardaria draba 

Cal‐IPC: M 
CDFA: B 

Clumping and vigorous spreading perennial 1‐2 ft tall; reproduces primarily vegetatively but can also reproduce from 
seed; found in disturbed areas on a variety of soil types  
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Species  Ratings  Ecology
Threat 

Perennial pepperweed 
Lepidium latifolium 

Cal‐IPC: H 
CDFA: B 

Erect and vigorous spreading perennial up to 6 ft tall; reproduces vegetatively, including from root fragments, and 
from seed; found in disturbed areas on moist or seasonally‐wet soils; tolerates alkalinity and salinity 

Dalmatian toadflax 
Linaria dalmatica 

Cal‐IPC: M 
CDFA: A 

Erect, creeping perennial up to 4 ft tall; reproduces from creeping roots and from large quantities of seed; found in 
disturbed areas on a variety of soil types but grows best on dry, coarse soils 

Dyer's woad 
Isatis tinctoria 

Cal‐IPC: M 
CDFA: B 

Erect biennial or occasionally annual or short‐lived perennial; reproduces from seed; variety of disturbed and un‐
disturbed habitats usually on dry, rocky or sandy soils 

Rush skeletonweed 
Chondrilla juncea 

Cal‐IPC: M 
CDFA: A 

Erect perennial or biennial up to 4 ft tall; reproduces from spreading roots or from asexually‐produced seed; found in 
disturbed areas, roadsides, and similar habitats on well‐drained sandy or gravelly soils 

Scotch broom 
Cytisus scoparius 

Cal‐IPC: H 
CDFA: C 

Perennial shrub 10‐15 ft tall; reproduces from seed; disturbed areas and openings on sandy soils; frequently 
associated with areas cleared or disturbed by logging in Sierra Nevada 

Yellow toadflax 
Linaria vulgaris 

Not rated  Similar to Dalmatian toadflax except prefers wetter habitats and has been found invading relatively undisturbed sites 

Sulfur cinquefoil  
Potentilla recta 

Not rated  Herbaceous perennial 2‐3 ft tall; reproduces from seed; found in wide variety of disturbed habitats 

Teasel 
Dipsacus fullonum 

Cal‐IPC: M 
CDFA: ‐ 

Herbaceous biennial or short‐lived perennial up to 7 ft tall; reproduces from seed; found in a variety of disturbed 
sites but frequently roadside drainage ditches, riparian areas, and other moist areas  

Klamathweed  
Hypericum perforatum 

Cal‐IPC: M 
CDFA: C 

Erect perennial to 4 ft tall; reproduces from seed and vegetatively from rhizomes; found in rangeland and open, 
disturbed areas such as roadsides and logged sites; plant populations cycle in relationship to populations of leaf‐
feeding beetles that can produce excellent control of Klamath weed, particularly below 5000 ft elevation 

Oxeye daisy 
Leucanthemum vulgare 

Cal‐IPC: M 
CDFA: ‐ 

Clumping perennial to 3 ft tall; reproduces from seed and vegetatively from roots and root fragments; found in 
disturbed roadsides, pastures, grassland, and similar habitat often in association with moist, clay soils 
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Species  Ratings  Ecology
Threat 

Notes: 
1 Rating Codes 
 
California Invasive Plant Council (Cal‐IPC) 

H: High    These species have severe ecological impacts on physical processes, plant and animal communities, and vegetation structure. Their reproductive biology 
and other attributes are conducive to moderate to high rates of dispersal and establishment. Most are widely distributed ecologically. 

M: 
Moderate 

These species have substantial and apparent—but generally not severe—ecological impacts on physical processes, plant and animal communities, and 
vegetation structure. Their reproductive biology and other attributes are conducive to moderate to high rates of dispersal, though establishment is 
generally dependent upon ecological disturbance. Ecological amplitude and distribution may range from limited to widespread. 

California Department of Food and Agriculture (CDFA) 
A    A pest of known economic or environmental detriment and is either not known to be established in California or it is present in a limited distribution that 

allows for the possibility of eradication or successful containment. If found entering or established in the state, A‐rated pests are subject to state (or 
commissioner when acting as a state agent) enforced action involving eradication, quarantine regulation, containment, rejection, or other holding action. 

B  An pest of known economic or environmental detriment and, if present in California, it is of limited distribution. If found in the state, they are subject to 
state endorsed holding action and eradication only to provide for containment, as when found in a nursery. At the discretion of the individual county 
agricultural commissioner they are subject to eradication, containment, suppression, control, or other holding action. 

C  A pest of known economic or environmental detriment and, if present in California, it is usually widespread. If found in the state, they are subject to 
regulations designed to retard spread or to suppress at the discretion of the individual county agricultural commissioner. There is no state enforced 
action other than providing for pest cleanliness. 
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(Procyon lotor), striped skunk (Mephitis mephitis), western spotted skunk (Spilogale 
gracilis), ground squirrels (Spermophilus spp.), chipmunks (Neotamias spp.), voles 
(Arborimus spp.), and yellow-bellied marmot (Marmota flaviventris).  

Additionally, there is debate regarding the status of beaver in the Sierra Nevada and 
whether observed signs of beaver in the Webber Lake area are from the activities of 
North American beaver, which may or may not be native to the Sierra Nevada, or the 
native Sierra mountain beaver (Aplodontia rufa californica). Although there were no 
signs of beaver activity observed in Lacey Creek during reconnaissance surveys 
conducted by Balance Hydrologics and H. T. Harvey & Associates in August 2012, signs 
of beaver activity consistent with North American beaver, including a small dam and 
cut willow stems,  have been documented by others (Gaither, 2011) on the northern 
boundary of Webber Lake. Lindström (2012) conducted extensive archival and oral 
history research and could not conclude if historic beaver accounts by the Washoe 
Tribe and early non-Washoe settlers referred to the native Sierra mountain beaver or 
North American Beaver. Based on her research, Lindström (2012) concludes that 
beaver were not an important Native American game species and that there was not 
a historic fur trade in the area, despite extensive exploration of the Sierra Nevada by fur 
traders in the 1800s.  She therefore concludes that North American beaver were likely 
not native to the area. Other studies have offered conflicting evidence, some 
supporting the long-held notion that North American beaver in the Upper Truckee River 
Watershed were non-native and intentionally introduced in the 1940s (Beier and Barrett, 
1989) and others maintain that the North American beaver was native to the Sierra 
Nevada (Lanman and others, 2012; James and Lanman, 2012). The status and 
distribution of Sierra mountain beaver within the surrounding region is described in more 
detail below. 

2.7.3.2 AMPHIBIANS  

Amphibians are most likely to occur in close proximity to the various lakes, streams, 
meadows, and ponds found both within Lacey Meadows and the surrounding 
watershed. Common species expected to use these habitats for foraging and 
reproduction include: long-toed salamander (Ambystoma macrodactylum), Pacific 
chorus frog (Pseudacris regilla), and western toad (Bufo boreas). It should be noted that 
the presence of introduced, predatory fish such as rainbow trout (Oncorhynchus 
mykiss), brown trout (Salmo trutta), and eastern brook trout (Salvelinus fontinalis) 
throughout Webber Lake and Lacey Creek and its tributaries may reduce habitat 
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suitability for these species; although isolated pools (i.e., deep pools not connected by 
flowing surface water to the rest of the stream) may provide suitable amphibian micro-
habitats if there is an associated lack of predatory fish. 

2.7.3.3 BIRDS  

Despite their relatively sparse distribution and sensitivity to disturbance, montane 
meadows like Lacey Valley play a crucial role in the life-history and ecology of many 
Sierra bird species (Grinnell and Miller, 1944; Orr and Moffitt, 1971; Stewart, 1977; 
Gregory and others, 1991; Gaines, 1992; Cicero, 1997; Lynn and others 1998, Morton 
1992, Bombay and others, 2003b; Cain and Morrison, 2003; Heath and Ballard, 2003; 
Borgmann, 2010). The juxtaposition of water, herbaceous vegetation, and riparian 
shrubs create needed habitats for both aquatic and terrestrial life stages of many insect 
species on which meadow birds prey (Erman, 1984; Gray, 1993; Erman, 1996; Hatfield 
and LeBuhn, 2007). In addition, Sierra meadows provide dense herbaceous cover for 
avian nesting, predator avoidance, and thermal cover as well as bountiful seed crops 
for granivorous birds in late summer and fall. 

Because Lacey Meadows and the surrounding watershed have been largely privately 
owned and access has been controlled for over 100 years, few formal bird surveys have 
been conducted until recently.  Most recent survey efforts have focused only on the 
breeding population of state endangered willow flycatcher (Empidonax traillii), with the 
documentation of other species being opportunistic in nature.  Nonetheless, over the 
last two decades a relatively complete picture of the bird community within the 
watershed has been compiled, and a number of uncommon species have been 
documented.  A species list totaling 106 species has been generated by assessing the 
available reports and field notes (Appendix C). The Gaither report (2011) includes a 
species list compiled by an unknown observer (Appendix C, column A).  Willow 
flycatcher surveys in 1998 and 1999 also listed all other species detected during 
broadcast surveys, and nest and territory visits sometimes resulted in opportunistic 
detections of breeding or presence of other notable species between 1998 and 2008.  
All of these willow flycatcher-related observations are in column B of Appendix C.  In 
June and early July of 2012 the Institute for Bird Populations (IBP) conducted 2 visits to 
Lower Lacey Meadow to complete avian monitoring (Appendix C, column C) as part 
of a Sierra-wide effort.  This consisted of surveying 25 point count stations (Appendix D), 
as well as an area search across the entire lower meadow (Loffland and others, 2011). 
Also in 2012, Helen Loffland of the Institute for Bird Populations and Hillary White of H. T. 
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Harvey & Associates recorded all species detected during field visits during July and 
August (Appendix C, column D). Species observations from these different survey efforts 
represent a relatively thorough account of bird species that have used the site over the 
last two decades.   

2.7.3.4 FISH  

Moyle and others (1996), identified four zoogeographic regions (drainages) in the Sierra 
Nevada, each defined by distinctive native fish communities sharing few species in 
common.  The Lahontan drainage, consisting of the Susan, Truckee, Carson, and Walker 
River drainages, is characterized by ten native fish species (Table 5), which are 
distributed widely throughout the drainage from lowlands to elevations above 6600 ft. 
Despite their widespread distribution in the surrounding region, it is probable, although 
not certain, that these fish were absent from Webber Lake and Lacey Creek since 
Webber Falls, located downstream of Webber Lake on the Little Truckee River, is a 
natural barrier to fish movement from lower reaches of the Truckee River system.  Fish 
absence is typical in other high elevation eastern Sierra watersheds (La Rivers 1994, 
Moyle and others 1996), and, prior to Euro-American settlement, nearly all Sierra 
Nevada lakes and streams were fishless above 6000 ft (Knapp, 1996) due to a 
combination of glaciation and steep topography that created natural barriers to 
upstream fish movement. 
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Table 5 Fishes of the Lahontan Drainage 

Non-native fish were introduced to historically fishless high elevation lakes through 
private and government sponsored programs beginning in the mid-1800s and 
continuing far into the 1900s (Knapp and others, 2001).  The introduction of fish to 
Webber Lake may have initially consisted of native species including “trout and 
minnows” (Lindström, 2012) from the Little Truckee River below Webber Falls.  
Subsequent introductions included non-native fish species, largely game fish, such as: 
rainbow trout, brook trout, brown trout, catfish (K. Bretthauer, pers. comm., as reported 
in Gaither 2011) and carp (Lindström 2012); although, historical records do not identify 
the fish species stocked.  These non-native fish are the primary target species for anglers 
in Webber Lake and likely dominate the species composition in the lake and in Lacey 
Creek.  Rainbow trout populations continue to be supplemented by continued stocking 
of triploid (sterile) rainbow trout.  According to Webber Lake managers, the planting of 
fish species other than rainbow trout in Webber Lake has been prohibited by the 
California Department of Fish and Wildlife. (K. Bretthauer, pers. comm., as reported in 
Lindström, 2012).  The Lacey Creek fish population consists of fish species that have 
migrated upstream from Webber Lake.  During site visits in summer 2012, abundant 
brook trout were observed throughout the upper reaches of Lacey Creek within Upper 
Lacey Meadow, and several other species including rainbow trout, brown trout, and 
smaller, unidentified fish (e.g., dace or sculpin) were observed in scattered locations, 
particularly within the lower reaches of Lacey Creek within Lower Lacey Meadow. 

2.7.4 SPECIAL-STATUS SPECIES 

Special-status species include species listed as either threatened or endangered under 
the California or Federal Endangered Species Acts (ESA), CDFW Species of Concern, 
CDFW Fully Protected Species, and Tahoe National Forest Sensitive Species. For plants, 
special-status species also include species listed in the California Native Plant Society’s 
(CNPS) Inventory of Rare, Threatened, or Endangered Plants of California (CNPS, 2012).   

To identify special-status species potentially occurring within Lacey Meadows and the 
surrounding Lacey Meadows Watershed, the California Natural Diversity Database 
(CNDDB) was queried for all species observations reported within 5 mi of Webber Lake 
(CDFW, 2012).  The CNDDB is a comprehensive database of species observations 
maintained by CDFW. It is important to note that the CNDDB only contains records of 
species observations voluntarily submitted to CDFW; thus, the lack of species 
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observations within a particular region may be indicative of a lack of previous survey 
efforts and not necessarily a lack of special-status species occurrences.  To supplement 
CNDDB data, records of special-status species occurrences were also obtained from 
the Tahoe National Forest (USFS Tahoe NF, 2012), and a query of the CNPS Online 
Inventory, 8th ed. (CNPS, 2012) was completed to identify special-status plants 
occurring on the Webber Peak 7.5 minute United States Geological Survey topographic 
quadrangle and the surrounding eight 7.5 minute quadrangles (Haypress Valley, 
Sattley, English Mountain, Sierraville, Independence Lake, Cisco Grove, Soda Springs, 
and Norden).  Finally, special-status species potentially occurring within Lacey 
Meadows and the surrounding Lacey Meadows Watershed were included based on 
professional experience and opinion, even if they were not otherwise documented as 
occurring in these areas within the above-referenced sources.  The known locations of 
special-status wildlife and plant species within Lacey Meadows and the surrounding 
region, based on location information contained in the CNDDB and Tahoe National 
Forest records, are shown in Figure 11 and Figure12, respectively.  
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The distribution, ecology and life history, and potential for occurrence with Lacey 
Meadows or the Lacey Meadows Watershed for each of these species are summarized 
in Table 6, for wildlife, and Table 7, for plants.  An assessment of potential for occurrence 
was based on queries of existing occurrence records and professional experience and 
opinion and rated as follows: 

• Known to Occur: species documented as occurring within Lacey 
Meadows or the surrounding Lacey Meadows Watershed; 

• Likely to Occur: species known from within 5 mi of Webber Lake, and 
habitats within Lacey Meadows or the surrounding watershed are suitable 
for the species; 

• May Occur: species is not known from within 5mi of Webber Lake, but the 
species does occur regionally and/or habitats found within Lacey 
Meadows and the surrounding watershed are marginally suitable for the 
species; or, 

• Unlikely to Occur: the species is only rarely found regionally, restricted to 
particular habitat types (e.g., particular soil types), and/or habitats found 
within Lacey Meadows and the surrounding watershed are unsuitable for 
the species.    

All special-status species either known to occur or likely to occur within the Webber 
Lake property and Lacey Meadows Watershed are described in more detail below; a 
description of the mountain beaver is also included  due to its management interest 
and uncertain presence within the watershed.  Descriptions of special-status plants that 
may occur or that are unlikely to occur within the watershed are not included; 
however, these species are included along with other special-status plants in Table 7. 
Similar to the mountain beaver, Webber’s ivesia (Ivesia webberi) is discussed below due 
to its historic significance to the Webber Lake property.  

2.7.4.1 SPECIAL-STATUS WILDLIFE 

California wolverine (Gulo gulo leteus) - The California wolverine was listed as a 
threatened species by the state of California in 1971 and is a CDFW Fully Protected 
species. Additionally, it is a Federal ESA Candidate species and a Tahoe National Forest 
Service Sensitive species. It is a scarce resident of North Coast and Sierra Nevada 
Mountains. In the northern Sierra Nevada it inhabits mixed conifer, red fir, and 
lodgepole habitats and probably uses subalpine conifer, alpine dwarf-shrub, wet  



Table 6. Special‐status Wildlife Species, Their Status, and Potential to Occur in the Lacey Meadows Watershed
 

 

Name  Status1  Habitat Potential for Occurrence

Mammals 

California wolverine  
Gulo gulo leteus 

ST  Lodgepole pine forest, mixed conifer, montane chaparral, 
montane wet meadow. Elevation range is 4300‐7300 ft.  

Known to Occur. CNDDB query returned 5 records 
in the Webber Lake quad and 7 records in 
surrounding watershed. One occurrence 
documented with FS remote sensor camera 
(March 16, 2008) and four other sightings 
occurred within the project area in 2008, 2009, 
and 2010.  

Sierra marten  
Martes americana sierrae 

USFS‐S  Old growth fir forests and high elevation riparian 
lodgepole pine associations. Elevation range is 3400‐
10400 ft.  

Known to Occur.  173 USFS records from remote 
sensor camera and confirmed tracks from 2000‐
2003 within the 5 mi buffer of the project area. 

Sierra mountain beaver 
Aplodontia rufa californica 

CSSC  Open and intermediate‐canopy coverage in riparian‐
deciduous vegetation with a dense understory near water. 
Deep, friable soil for burrowing. Elevation range is 5800‐
7600 ft. 

May Occur.  Historic records based on Lindstrom 
2012 research. Suitable habitat exists.  

Sierra Nevada red fox 

Vulpes vulpes necator 

ST 
USFS‐S 

Lodgepole pine forest, mixed conifer, and alpine fell‐fields. 
May hunt in forest openings, meadows, and barren rocky 
areas. Elevation range is 4500‐11500 ft. 

Unlikely to occur. CNDDB query returned 2 
records in the Webber Lake quad and 3 records in 
surrounding watershed, but these observations 
are questionable. Widespread, recent surveys 
have only found extant populations around Lassen 
NP and Yosemite‐Sequoia‐Kings Canyon NP. 

Pacific fisher 
Martes pennanti 

CSSC 
USFS‐S 

Mixed conifer with closed canopies and complex 
understory structure, montane riparian scrub. Elevation 
range is 4000–8000 ft.  

Known to Occur. CNDDB query returned 7 records 
in the Webber Lake quad and 4 records in the 
surrounding watershed. 

Sierra Nevada snowshoe hare 
Lepus americanus tahoensis 

CSSC  Montane riparian scrub, mixed conifer, lodgepole pine 
forest, aspen, chaparral, montane meadow.  Elevation 
range is 4850‐8600 ft. 

Known to Occur. Two USFS records in 2001 using 
remote sensor camera station. 

Pallid bat 
(Antrozous pallidus) 

CSSC 
USFS ‐ S 

Grasslands, shrublands, woodlands, and forests from sea 
level up through mixed conifer forests. 

May Occur. Documented in vicinity of Webber 
Lake (D. Johnson pers. obs.). 
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Name  Status1  Habitat Potential for Occurrence

Townsend’s big‐eared bat 
(Corynorhinus townsendii) 

CSSC 
USFS ‐ S 

Coniferous forests, riparian communities, deserts, native 
prairies, and coastal habitat. 

May Occur. Documented in vicinity of Webber 
Lake (D. Johnson pers. obs.). 

Spotted bat 
(Euderma maculatum) 

CSSC  Arid deserts, grasslands, and mixed conifer forests. Roosts 
in cliffs and rocky outcrops.  

May Occur. Suitable habitat present in Lacey 
Meadows. 

Amphibians 

Sierra Nevada yellow‐legged 
frog 

Rana sierrae 

ST 
USFS‐S 

Streams, lakes, and ponds in montane riparian, lodgepole 
pine forest, subalpine conifer, and wet meadow habitats. 
Elevation range is 2040‐12070 ft.  

Likely to Occur. Suitable habitat exists in the 
project area and this species has been detected in 
other meadow complexes within the watershed 
(Paradise Lake and Warren Lake areas).  Presence 
of predatory fish may be the limiting factor in their 
occurrence in the vicinity of Webber Lake; 
however, likely to occur in fishless habitats.   

Birds 

American White Pelican 
Pelecanus erythrorhynchos 

CSSC  Lakes with marshy edges and emergent vegetation or 
wetland shrub habitat 

Known to Occur. Routinely documented on 
Webber Lake and in the lacustrine shrub 
vegetation and mudflats along the southern lake 
boundary within Lacey Valley during late spring 
and summer. Suitable nesting habitat exists, but 
not likely extensive enough to support a breeding 
colony. 

Bald Eagle 
Haliaeetus leucocephalus 

CSSC 
USFS‐S 

Lakes and rivers, with mature montane coniferous forest 
nearby. 

Known to Occur. Documented nest site at 
southwest side of Webber Lake.  

Northern Harrier 
Circus cyaneus 

CSSC  Forages in marshes, grasslands, meadows, and treeless 
habitats. Nests on ground in patches of dense, tall, 
vegetation.  

Known to Occur. Based on consistent sightings at 
Lacey Valley, it is assumed the species routinely 
nests in Lacey Meadows. 
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Name  Status1  Habitat Potential for Occurrence

Northern Goshawk 
Accipiter gentilis 

CSSC 
USFS‐S 

Mature coniferous forest with large diameter trees and 
high canopy closure. Frequently forages along meadow 
edges or in aspen/willow shrub communities.  

Known to Occur. Confirmed nest sites in multiple 
forested locations surrounding Lacey Valley.  

Yellow Rail 
Coturnicops noveboracensis 

CSSC  Sedge marshes and wet meadows with shallow standing 
water or moist soil. Occupied sites are generally bordered 
by coniferous forests.  

May Occur. Habitat exists, but no nearby 
occurrences are reported. 

Greater Sandhill Crane 
Grus canadensis tabida 

ST 
FP 

Marshes and meadows adjacent to grassland or other 
short vegetation uplands. Nearby montane dry or wet 
meadow. 

Known to Occur. Lacey Valley is currently one of 
the most southerly breeding locations for this 
species in California.  

Black Tern 
Chlidonias niger 

CSSC  Lakes with marshy edges and emergent vegetation or 
wetland shrub habitat. 

Known to Occur. Confirmed nesting along Webber 
Lake margin at lower Lacey Valley in 2001 and 
2003.  

 

California Spotted Owl 
Strix occidentalis occidental 

CSSC  Coniferous forests that have a complex multi‐layered 
structure, dense canopies, and large diameter trees.  

Known to Occur. There are several records for this 
species within the Lacey Valley 5‐mi buffer.  

Short‐eared Owl 
Asio flammeus 

CSSC  Breeds on marshes and grasslands. Irruptive with 
significant range expansions when wet weather conditions 
result in population explosions of prey items.  

Known to Occur. Historical records from Sierra 
Valley to the north. Presumed nesting in Lower 
Lacey Valley based on observations in June 2001. 

Long‐eared Owl 
Asio otus 

CSSC  Mature montane coniferous forest adjacent to wet or dry 
montane meadows or other riparian habitats. 

Likely to Occur. Suitable habitat exists in the 
project area and this species has been detected in 
other riparian complexes within the watershed 
(Bonta Creek).  

Great Gray Owl 
Strix nebulosa 

SE 
USFS‐S 

Forages in meadows and nests within 200m of meadow 
edges in the Sierra Nevada between 2,500 ‐8000 ft. 
Meadows as small as 10 acres will support infrequent 
breeding.  

Likely to Occur. Suitable habitat exists in the 
project area and this species has been detected in 
other meadow complexes within the watershed 
(Perazzo Meadows). 
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Name  Status1  Habitat Potential for Occurrence

Black‐backed woodpecker 
Picoides arcticus 

SE, 
candidate 
(2012) 

Montane coniferous forests, especially with lodgepole 
pine, firs, snags, windfalls, and burns. Elevation range is 
6000‐9500 ft. 

Known to Occur. Detections have occurred in the 
vicinity of Lacey Valley and Webber Lake, but 
breeding status on the site has not been 
confirmed. 

Willow Flycatcher 
Empidonax traillii 

SE 
USFS‐S 

Medium to large meadows with extensive areas of 
montane wet meadow, emergent vegetation and large 
stands of willow or other riparian deciduous shrubs. 

Known to Occur. Intensively monitored and 
confirmed breeding since the 1980s, primarily in 
the main meadow directly south of Webber Lake.  

Vaux’s swift 
Chaetura vauxi 

CSSC  Lakes and rivers, with mature montane coniferous forest 
nearby. 

Known to Occur. Documented in Gaither report, 
but it is unclear if the detection was during the 
breeding season or if it was during migration. 

Yellow Warbler 
Dendroica petechia 

CSSC  Meadows, riparian areas, or recent burned areas with 
large stands of willow or other deciduous shrubs. 

Known to Occur. Well documented on all survey 
efforts for Lacey Valley and is a relatively 
abundant breeder at the site. 

Yellow‐headed Blackbird 
Xanthocephalus 
xanthocephalus 

CSSC  Dense, shallow to moderately flooded emergent 
vegetation dominated by sedges, rushes, or reeds. 

Known to Occur. Has been documented during 
survey efforts in Lacey Valley. 

 



Table 6. Special‐status Wildlife Species, Their Status, and Potential to Occur in the Lacey Meadows Watershed
 

 

Name  Status1  Habitat Potential for Occurrence

Notes: 
1 Status Codes 
 
U. S. Fish and Wildlife Service 

FE: Federally Endangered 
FT: Federally Threatened 

 
California Department of Fish and Game 

SE: State Endangered 
ST: State Threatened 
CSSC: California Species of Special Concern 
FP : California Fully‐Protected Species 

 
Tahoe National Forest 

USFS‐S: U.S. Forest Service Sensitive Species (USFS 2005) 

 

 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Species Known to Occur within Lacey Creek Watershed 

Davy's sedge 
Carex davyi 

Perennial herb  1B.3  4950' to 10560'  Subalpine and upper 
montane conifer forest 

Yosemite north tough Truckee/Tahoe 
Basin; CNDDB documents 1 record 
from Webber Lake and additional 
records in surrounding areas 



 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Donner Pass buckwheat 
Eriogonum umbellatum var. 

torreyanum 

Perennial herb  1B.2 

USFS ‐S 

6122' to 8646'  Openings in upper 
montane coniferous 
forest on rocky, volcanic 
soils 

Tahoe Basin and Donner Pass; 4 
CNDDB/Tahoe NF records within 
watershed and additional populations 
documented outside watershed 
within 5 mi of Webber Lake 

White‐stemmed pondweed 
Potamogeton praelongus 

Perennial 
rhizomatous herb 

2.3  5940' to 9900'  Lakes  Webber Lake, Catfish Lake, and Lassen 
NP; Webber Lake collection is from 
1894; assumed to still be extant but 
should be verified through field 
surveys 

Species Likely to Occur within Lacey Creek Watershed 

Subalpine fireweed (aka Yuba 
Pass willowherb) 

Epilobium howellii 

Perennial 
stoloniferous herb 

4.3 

USFS – S 

6600' to 10296'  Mesic to wet habitats in 
meadows, seeps, and 
subalpine conifer forest 

Central to Southern Sierra Nevada, 
Bridgeport vicinity, Alpine County, 
Donner Pass, Plumas County; roughly 
10 CNDDB records within 5 mi of 
Webber Lake and suitable habitat 
present in the watershed 

Starved daisy 
Erigeron miser 

Perennial herb  1B.3 

USFS – S 

6072' to 8646'  Rocky upper montane 
conifer forest 

Bridgeport vicinity, Donner Pass, Lake 
Almanor vicinity; 2 CNDDB records 
just outside 5 mi Webber Lake buffer, 
outside watershed; suitable habitat 
found within the watershed 

Species that May Occur within Lacey Creek Watershed 
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Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

English sundew 
Drosera anglica 

Perennial herb 
(carnivorous) 

2.3 

USFS – S 

4290' to 6600'  Bogs, fens, meadows, and 
seeps 

Northern Sierra Nevada to Cascades; 
known from Sagehen Creek meadows 
and similar habitats within Tahoe NF; 
could be found within meadows and 
seeps within Lacey Creek Watershed 

Scalloped moonwort 
Botrychium crenulatum 

Perennial 
rhizomatous herb 

2.2 

USFS – S 

4184' to 10824'  Bogs, fens, seeps, 
meadows 

Distributed throughout Sierra Nevada, 
populations known from Tahoe NF 
and Sagehen Creek; could be found 
within meadows and seeps within 
Lacey Creek Watershed 

Bolander's bruchia 
Bruchia bolanderi 

Moss  2.2 

USFS – S 

5610' to 9240'  Damp soil, meadows, 
seeps 

Widely distributed but uncommon 
throughout Sierra Nevada; may be 
found in meadows and seeps 

Three‐ranked hump moss 
Meesia triquetra 

Moss  4.2 

USFS – S 

4290' to 9745'  Mesic to wet bogs, 
meadows, fens 

Widely distributed but uncommon in 
Sierra Nevada, Cascades, North Coast; 
known from Tahoe NF in wet 
meadows and similar habitats 

Broad‐nerved hump moss 
Meesia uliginosa 

Moss  2.2 

USFS – S 

4290' to 9253'  Similar to M. triquerta  Widely distributed but uncommon in 
Sierra Nevada, Cascades, North Coast; 
known from Sagehen Creek meadow 

Robbins' pondweed 
Potamogeton robbinsii 

Perennial 
rhizomatous herb 

2.3  5049' to 10890'  Lakes  Sierra Nevada, Cascades, North Coast 
Range; could be found within lakes 
and ponds 



 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Alder buckthorn 
Rhamnus alnifolia 

Perennial 
deciduous shrub 

2.2  4521' to 7029'  Meadows and riparian 
areas in conifer forests 

Alpine County, Tahoe/Truckee, Lake 
Almanor vicinity; known along upper 
Little Truckee River roughly 7 mi 
below Webber Lake 

White beaked‐rush 
Rhynchospora alba 

Perennial 
rhizomatous herb 

2.2  198' to 6732'  Bogs, fens, meadows, 
seeps 

Yosemite north to Cascades and North 
Coast Range; could occur in meadows 
and seeps but most of watershed 
outside elevation range 

Water bulrush 
Schoenoplectus subterminalis 

Perennial 
rhizomatous herb 

2.3  2475' to 7425'  Lake margins  Central Sierra Nevada, Cascades, 
North Coast Range; not observed 
during reconnaissance field surveys 
but could occur along lake margins 
within watershed 

Western campion 
Silene occidentalis ssp. 

occidentalis 

Perennial herb  4.3  4059' to 6897'  Dry, open areas in 
chaparral and conifer 
forest 

Pyramid Peak north to Lassen 
National Park vicinity, Modoc Plateau; 
suitable habitat found within 
watershed 

Water awlwort 
Subularia aquatica ssp. 

americana 

Annual herb  4.3  6270' to 10230'  Lake margins  Yosemite north to Cascades; could 
occur along lake margins 

Threetip sagebrush 
Artemisia tripartita ssp. 

tripartita 

Perennial shrub  2.3  7260' to 8580'  Openings in upper 
montane conifer forest 
on rocky, volcanic soils 

Tahoe Basin and Plumas County; 
suitable habitat limited within 
Webber Lake property but could occur 



 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Woolly‐leaved milk‐vetch 
Astragalus whitneyi var. 

lenophyllus 

Perennial herb  4.3  7046' to 10065'  Alpine boulder and rock, 
subalpine conifer forest 

Tahoe Basin, Donner Pass, Butte, 
Plumas and Alpine Counties; suitable 
habitat limited within Webber Lake 
property but could occur 

Mud sedge 
Carex limosa 

Perennial 
rhizomatous herb 

2.2  3960' to 8910'  Bogs, fens, meadows, and 
seeps in conifer forests 

Central Sierra Nevada, South Lake 
Tahoe/Emigrant Pass, Cascades; 
species is known from Sagehen Creek 
meadow; could occur along lake 
margins 

Species Unlikely to Occur within Lacey Creek Watershed 

Webber's ivesia 
Ivesia webberi 

Perennial herb  1B.1 

USFS – S 

3300' to 6848'  Clayed, gravelly soils over 
andesitic bedrock in 
Great Basin scrub and 
lower montane conifer 
forest 

Eastern Sierra Valley, Plumas County; 
CNDDB documents 1 record from 
Webber Lake area, but Witham (2000) 
concludes that this is an erroneous 
record and that no suitable habitat is 
present at Webber Lake; known 
populations found further east into 
Nevada 

Fell‐fields claytonia 
Claytonia megarhiza 

Perennial herb  2.3  8580' to 11656'  Alpine boulder and rock  Central Sierra Nevada, Ebbet's Pass; 
CNDDB documents 1 occurrence along 
Mt. Lola but suitable habitat is absent 
within watershed and outside known 
elevation range 



 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Thread‐leaved beakseed 
Bulbostylis capillaris 

Annual herb  4.2  1304' to 6848'  Meadows or seeps in 
conifer forest 

Widespread in Central to Northern 
Sierra Nevada and Cascades to north 
of Redding; most of watershed 
outside elevation range of species 

Sierra Valley evening‐primrose 
Camissonia tanacetifolia ssp. 

quadriperforata 

Perennial herb  4.3  4290' to 5841'  Clay or sandy soils in 
Great Basin scrub and 
lower montane conifer 
forest 

Sierra Valley; watershed is outside 
known range for species and suitable 
habitat is limited 

Sierra Valley ivesia 
Ivesia aperta var. aperta 

Perennial herb  1B.2 

USFS – S 

4884' to 7590'  Seasonally wet areas in 
Great Basin scrub, lower 
montane conifer forest, 
juniper/pinyon pine 
woodland 

Sierra Valley; watershed is outside 
known range of species and suitable 
habitat is limited 

Dog Valley ivesia 
Ivesia aperta var. canina 

Perennial herb  1B.1 

USFS – S 

5280' to 6600'  Volcanic, rocky soils in 
dry meadows and lower 
montane conifer forest 

Sierraville to Loyalton; watershed is 
outside known range of species and 
suitable habitat is limited 

Plumas ivesia 
Ivesia sericoleuca 

Perennial herb  1B.2 

USFS – S 

4323' to 7260'  Seasonally wet, volcanic 
soils in Great Basin scrub 
and lower montane 
conifer forest 

Eastern Sierra Valley north to 
Janesville; watershed is outside 
known range of species and suitable 
habitat is limited; found along 
Independence Lake and east of Hwy 
89 along Henness Pass Rd 
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Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

Santa Lucia dwarf rush 
Juncus luciensis 

Annual herb  1B.2  990' to 6732'  Chaparral, Great Basin 
scrub, meadows, vernal 
pools 

Martis Valley north through Cascades, 
Central and Southern Coast Range; 
suitable habitat limited within 
watershed 

Long‐petaled lewisia 
Lewisia longipetala 

Perennial herb  1B.3 

USFS – S 

8250' to 9653'  Alpine boulder and rock, 
granite soils, subalpine 
conifer forest 

Emigrant Pass to Donner Pass; 
suitable habitat is limited in 
watershed and not within known 
distribution of species 

Northern bugleweed 
Lycopus uniflorus 

Perennial herb  4.3  17' to 6600'  Bogs, fens, marshes, 
swamps 

Yosemite, Cisco Grove, Lake Almanor 
vicinity, Cascades to north Coast 
Range; majority watershed not within 
elevation range for species 

Tall alpine‐aster 
Oreostemma elatum 

Perennial herb  1B.2 

USFS – S 

3317' to 6930'  Bogs, fens, meadows, and 
seeps in lower montane 
conifer forest 

Plumas and Lassen Counties; species 
not observed in Lacey Meadows and 
most of watershed outside elevation 
range for species 

Stebbins' phacelia 
Phacelia stebbinsii 

Annual herb  1B.2 

USFS – S 

2013' to 6633'  Cismontane woodland, 
lower conifer forest, 
meadows 

American and Yuba River drainages; 
suitable habitat limited within 
watershed and most of watershed 
outside known distribution 

Sticky pyrrocoma 
Pyrrocoma lucida 

Perennial herb  1B.2 

USFS – S 

2310' to 6435'  Alkaline clay in great 
basin scrub, lower 
montane conifer forest, 
meadows 

Sierra Valley to Janesville/Quincy; 
suitable habitat limited within 
watershed 



 
Table 7. Special‐Status Plants Potentially Occurring within Lacey Creek Watershed 

 
 

Species  Lifeform  Status1  Elevation Range  Habitat  Distribution 

 

Notes: 
1 Status Codes 
 
California Native Plant Society: 

1A. Presumed extinct in California 
1B. Rare or Endangered in California and elsewhere 
2. Rare or Endangered in California, more common elsewhere 
3. Plants for which we need more information ‐ Review list 
4. Plants of limited distribution ‐ Watch list 
 
New Threat Code extensions and their meanings: 
.1 ‐ Seriously endangered in California 
.2 – Fairly endangered in California 
.3 – Not very endangered in California 
Note that all List 1A (presumed extinct in California) and some List 3 (need more information‐ a review list) plants lacking any 
threat information receive no threat code extension 

 
Tahoe National Forest 

USFS – S: U. S. Forest Service Sensitive Species (USFS 2005)
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meadows, and montane chaparral with an elevational range of 4,300-7,300 feett 
(Zeiner and others, 1998-1990). It feeds primarily on small mammals and carrion (Grinnell 
and others, 1937; Ingles, 1965; Hornocker and Hash, 1981; Krott, 1982), but other prey 
includes marmots, ground squirrels, gophers, mice, deer carcasses, berries, insects, and 
other vertebrates. It hunts in more open areas, using dense cover for resting and 
reproduction. Daily movements recorded in Montana indicated that this species can 
range between 3 miles and 81 miles (Hornocker and Hash, 1976). This species is known 
to occur within the Lacey Meadow system and surrounding watershed based on a 
series of photos taken in the Tahoe National Forest on March 16-19, 2008 by a remote 
sensor camera, and 4 other sightings, also by remote sensor camera, have occurred 
within the watershed in December and February 2009 and January 2010.  

Pacific fisher (Martes pennanti) – The Pacific fisher is designated as a Species of Special 
Concern in the state of California and a Tahoe National Forest Service Sensitive species. 
Fishers occur in habitats that are dominated by conifers and contain variable amounts 
of hardwood forests (Buskirk and Powell, 1994).  They select old growth and late seral 
conifer forests that provide closed canopies and a complex forest floor structure (Buskirk 
and Powell, 1994). Fishers are associated with riparian habitats and often occur in close 
proximity (1500 ft) to open water (Buskirk and Powell, 1994, Self and Kerns, 2001). They 
have also been reported to use brushy or open-forest areas (Self and Kerns, 2001). This 
high-brush-ground-cover, open-forest condition is relatively common in some portions of 
lower elevation California forests, particularly in high rainfall areas. Fishers are 
opportunistic foragers and feed on a variety of food items including small mammals, 
birds and their eggs, ungulate carrion, insects, fruits, nuts and vegetation (Powell, 1981). 
Fishers occur at elevations of 4000–8000 ft. in the Sierra Nevada (Freel and Stewart, 
1991, U.S. Department of the Interior, 2006). The Pacific fisher is known to occur within 
the Lacey Meadow system and surrounding watershed.  

Sierra marten (Martes americana sierrae) – The Sierra marten is a subspecies of 
American marten with an elevational range from 3,400 to 10,400 feet (Freel and 
Stweart, 1991). It is a USFS Sensitive species found throughout much of its historic range 
from Trinity and Siskiyou counties east to Mount Shasta, south through the Cascade and 
Sierra Nevada mountain ranges to Tulare County (Zielinski and others, 2001; Grinnel and 
others, 1937; Kucera and others, 1996). Mesocarnivore surveys conducted on the forests 
of the Sierra Nevada from 1996 to 2002 reported Sierra martens in Amador, Calaveras, 
El Dorado, Fresno, Lassen, Madera, Mariposa, Placer,  Plumas, Shasta, Sierra, Tehama, 
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Tulare, and Tuolumne counties (Zielinksi and others, 2005). In the Sierra Nevada, martens 
prefer old growth fir forests and high elevation riparian lodgepole pine associations 
(Spencer and others, 1983). American martens are considered to be uncommon and 
are known to occur in very low densities (Buskirk and Ruggiero, 1994). American martens 
are omnivores that eat a variety of different food types including small mammals, 
vegetation (fruits, berries, nuts, fungi, lichens, grass, conifer needles, leaves, twigs and 
bark), birds, fish, insects, and carrion (Martin, 1994).  This species is known to occur within 
the Lacey Meadow system and surrounding watershed. 

Sierra mountain beaver (Aplodontia rufa californica) – The Sierra mountain beaver is 
one of 6 subspecies of mountain beaver occurring in California (Hall, 1981) and is 
designated as a CDFW Species of Special Concern. It is uncommon throughout its 
range and appears to have a scattered distribution in montane riparian habitats in the 
Sierra. This species frequents open habitats and habitats with intermediate-canopy 
cover in riparian-deciduous vegetation with a dense understory near water. They feed 
on vegetative plants, specifically lupines, willows, grasses, thimbleberry (Zeiner and 
others, 1990), conifers, and deciduous trees (Voth, 1968). Mountain beavers breed from 
December through March, producing one litter of 2-3 young per year, using deep, 
friable soils in dense thickets near a stream for burrowing. Shrews, moles, snowshoe 
hares, brush rabbits, deer mice, voles, minks, long-tailed weasels, and spotted skunk use 
mountain beaver burrows (Maser and others, 1981). Predators include bobcats, long-
tailed weasels, minks, coyotes, and owls (Zeiner and others, 1990). This subspecies is 
known to occur in the Tahoe Basin in Washoe and Douglas counties. Based on historical 
research and oral history accounts, Lindström (2012) determined that this species may 
have occurred in the Lacey Meadow system and surrounding watershed. This species 
may occur in the project area based on suitable habitat within the project area and 
documented historical accounts; however, there were no documented occurrences in 
the CNDDB or USFS databases, and no observations of beaver activity made during the 
course of this assessment. 

Sierra Nevada red fox (Vulpes vulpes necator) - The Sierra Nevada red fox was listed as 
a threatened species by the State of California in 1980. It is one of ten recognized North 
American subspecies of Vulpes vulpes (Hall, 1981). CDFW uses location and elevation to 
distinguish this subspecies from other subspecies of red fox, as there are no visible 
characteristics to reliably distinguish the two (Perrine and others, 2007; Lewis and others, 
1993). The Sierra Nevada red fox occurs at elevations from 4,500 – 11,500 feet but is 



LACEY MEADOWS ASSESSMENT • SIERRA AND NEVADA COUNTIES • CALIFORNIA 

- 70 -  Balance Hydrologics, Inc. 

most commonly found above 7,000 feet (Aubry, 1997) in the Cascade and Sierra 
Nevada Mountains. The Sierra Nevada red fox inhabits various habitats in alpine and 
subalpine zones; their preferred habitat is red fir, lodgepole pine forests and alpine fell-
fields.  They hunt in forest openings, meadows, and barren, rocky areas (CDFW, 1991). 
They mate in February, gestation is just over 50 days, and pups are born in late March to 
early April (Aubry, 1997). Within the Sierra Nevada, the Sierra Nevada red fox is believed 
to be critically endangered and is known to occur only in the vicinity of Lassen National 
Park and in the vicinity of Yosemite National Park and, possibly, Sequoia-Kings Canyon 
National Parks (Perrine and others 2010). The CNDDB contains several historic red fox 
observations in and around Lacey Valley within the Tahoe National Forest (CDFW 2012), 
but based on the best available scientific information and verified observations of 
experts, this species may occur but is unlikely to occur within Lacey Meadows and the 
surrounding watershed. 

Sierra Nevada snowshoe hare (Lepus americanus tahoensis) – Both subspecies of 
snowshoe hare that are found in California are CDFW Species of Special Concern 
(Williams, 1986). In California, the Sierra Nevada snowshoe hare is primarily found in 
montane riparian habitats with thickets of alders and willows and in stands of young 
conifers interspersed with chaparral (Zeiner and others, 1990).  The early seral stages of 
mixed conifer, subalpine conifer, red fir, Jeffrey pine, lodgepole pine, and aspen are 
likely habitats, primarily along edges and especially near meadows (Orr, 1940; Ingles, 
1965). In the summer, their diet consists of grasses, forbs, sedges, and low shrubs (Zeiner 
and others, 1990). Needles and bark of conifers and leaves and green twigs of willow 
and alder are eaten in the winter (Wolff, 1980). Bobcat, weasel, fox, coyote, and great-
horned owl are the main predators of snowshoe hare. Snowshoe hare is likely to occur 
within the Lacey Meadow system and surrounding watershed. 

Pallid bat (Antrozous pallidus) – The pallid bat is designated as a CDFW Species of 
Special Concern and Forest Service Sensitive species. It occurs throughout California 
with the exception of the northwest corner of the state and the high Sierra Nevada 
(Hall, 1981; Zeiner and others, 1990).  It is a colonial species with colonies ranging in size 
from a few individuals to over a hundred, but usually consisting of at least 20 individuals 
(Wilson and Ruff, 1999; Sherwin and Rambaldini, 2005).  Pallid bats are most commonly 
found in oak savannah and in open dry habitats with rocky areas, trees, buildings, or 
bridge structures that are used for roosting (Zeiner and others, 1990; Ferguson and 
Azerrad, 2004).  Typically, pallid bats use separate day and night roosts (Hermanson 
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and O’Shea, 1983).  In general, day roosts are more enclosed, protected spaces than 
are night roosts, which often occur in open buildings, porches, garages, highway 
bridges, and mines.  Roosts generally have unobstructed entrances/exits, and are high 
above the ground, warm, and inaccessible to terrestrial predators (Sherwin and 
Rambaldini, 2005).  Pallid bats do not migrate long distances between summer and 
winter sites (Johnston and others, 2006).  After mating during the late fall and winter, 
females and males share a common wintering roost, usually along a canyon bottom 
where temperatures are relatively stable and cool, and then females leave the 
common winter roost in early spring to form maternity colonies, often on ridge tops or 
other warmer locales (Johnston and others, 2006).  Maternity colonies in California may 
be active from May to October (Gannon, 2003).  Pallid bats forage on a variety of 
insects, including beetles, centipedes, cicadas, crickets, grasshoppers, moths, and 
others, both gleaned from surfaces and taken aerially (Johnston and Fenton, 2001).  
Their roosts are very susceptible to human disturbance, and urban development has 
been cited as the most significant factor contributing to their regional decline (Miner 
and Stokes, 2005). This species may occur within the Lacey Meadow system and 
surrounding watershed (D. Johnston, pers. obs.).   

Spotted bat (Euderma maculatum) – The spotted bat is designated as a CDFW Species 
of Special Concern.  Habitats occupied include arid deserts, grasslands and mixed 
conifer forests. Elevation range extends from below sea level in California to above 
10,000 feet in New Mexico (Black and Cosgriff, 1999). Roosts are found in small cracks in 
cliffs and rocky outcrops.  The spotted bat appears to be a dietary specialist (Ross, 1961; 
Easterla, 1965; Easterla and Whitaker, 1972), feeding primarily on moths over water and 
along washes. It may move from forests to lowlands in autumn.  Little is known about the 
population biology of spotted bats; although, available data suggest that females roost 
singly, and give birth to a single young (Findley and Jones 1965, Watkins, 1977), with 
births occurring in June or early July. This species may occur within the Lacey Meadow 
system and surrounding watershed based on the distribution of this species and the 
presence of suitable habitat.  

Townsend’s big-eared bat (Corynorhinus townsendii) – Townsend’s big-eared bat is 
designated as a CDFW Species of Special Concern and a Tahoe National Forest 
Service Sensitive species. Pierson and Rainey (1998a) identified 39 active Townsend’s 
big-eared bat maternity colonies and 55 maternity roost sites scattered throughout 
California.  The distribution is strongly correlated with the availability of roosting habitat 
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and the absence of human disturbance at roost sites (Pierson and Rainey, 1998a; 
Sherwin and Piaggio, 2005). The Townsend’s big-eared bat is associated with a variety 
of different habitat types including coniferous forests, deserts, native prairies, riparian 
communities, active agricultural areas, and coastal habitats (Sherwin and Piaggio, 
2005). The Townsend’s big-eared bat is a colonial species, with females aggregating in 
the spring at maternity colonies to begin their breeding season. Maternity colonies in 
California may be active from March to September (Pierson and Rainey, 1998a).  
Females typically give birth to one young, and both females and young show a high 
fidelity to their group and their specific roost site (Pearson and others, 1952).  The 
Townsend’s big-eared bat is easily disturbed while roosting in buildings, and females are 
known to abandon their young when disturbed (Humphrey and Kunz 1976).  They 
forage primarily upon small moths, and feeds both in-flight and by gleaning insects from 
foliage (Zeiner and others, 1990). This species may occur within the Lacey Meadow 
system and surrounding watershed (D. Johnston pers. obs.).   

Sierra Nevada yellow-legged frog (Rana sierra) –  The Sierra Nevada yellow-legged frog 
was listed as a California threatened species by the California Fish and Game 
Commission in February 2012. Additionally, it is a Federal and State ESA Candidate 
species and Tahoe National Forest Service Sensitive species. This species occurs in the 
Sierra Nevada from Plumas County to Fresno County and is associated with streams, 
lakes, and ponds in montane riparian, lodgepole pine, subalpine conifer, and wet 
meadow habitats. This aquatic species is always encountered within a few feet of 
water.  Reproduction does not take place until lakes and streams are free of ice. 
Tadpoles may require up to two over-wintering periods to complete their aquatic 
development (Cory, 1962). During winter, adults hibernate beneath ice covered 
streams, lakes, and ponds. Terrestrial hibernation has not been documented. They feed 
primarily on aquatic and terrestrial invertebrates and favor terrestrial insects. Adults and 
tadpoles are commonly preyed upon by garter snakes and introduced trout (Cory, 
1963, Zweifel, 1968). To the extent that suitable habitats within the watershed lack 
predatory fish such as trout, this species is likely to occur within the Lacey Meadow 
system and surrounding watershed.  Stream reaches with significant trout populations, 
such as most of Lacey Creek within Upper and Lower Lacey Meadows, are not likely to 
provide suitable habitat for this species.  

American White Pelican (Pelecanus erythrorhynchos) – The American white pelican is a 
CDFW Species of Special Concern that breeds on protected islands and peninsulas at 
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lakes and marshes in Northeastern California as far south as Lake Tahoe (Shuford, 2005, 
Shuford, 2008a).  They use ground nests or floating masses of vegetation and often nest 
colonially with other species from March through July.  This species also travels long 
distances to forage during the breeding season, and some non-breeding individuals 
spend the entire summer at good foraging sites (Knopf and Kennedy, 1980, Shuford, 
2005).  American White Pelicans are routinely seen on Webber Lake and in the 
lacustrine shrub vegetation and mud flats along the southern lake boundary with Lower 
Lacey Meadow.  These birds were documented in most information sources for Lacey 
Valley and seen annually throughout the late spring and summer months (H. Loffland, 
pers. obs.).  Some suitable and protected islands of nesting habitat exist but they not 
likely extensive enough to support a breeding colony.  Nonetheless, it is unknown 
whether the species is breeding at the site in very small numbers or simply foraging 
there. 

Bald Eagle (Haliaeetus leucocephalus) – The bald eagle was listed as a federally 
endangered species in 1967 by the U.S. Fish and Wildlife Service (FWS) and to the 
California list of endangered species in 1971. The FWS removed the bald eagle from the 
list of threatened and endangered species in 2007, but remains endangered and 
CDFW Fully Protected Species. It is also designated as a Tahoe National Forest Service 
Sensitive species. California's breeding population of bald eagles is resident yearlong in 
areas where the climate is relatively mild with breeding sites distributed across all 
National Forests in the Sierra Nevada.  Between mid-October and December, migratory 
individuals from areas north and northeast of the state arrive in California as well.  
Wintering populations remain in California through March or early April. Nesting 
territories are normally associated with lakes, reservoirs, rivers, or large streams (Lehman, 
1979).  Bald eagle nests are usually located in uneven-aged (multi-storied) stands with 
old growth components (Anthony and others, 1982).  Most nests in California are 
located in predominantly coniferous stands.  Factors such as relative tree height, 
diameter, species, position on the surrounding topography, distance from water, and 
distance from disturbance also appear to influence nest site selection (Lehman and 
others, 1980, Anthony and Isaacs, 1981).Trees selected for nesting are characteristically 
one of the largest in the stand or at least co-dominant with the overstory.  Nest trees 
usually provide an unobstructed view of the associated water body and are often 
prominently located on the landscape.  Live, mature trees with deformed tops are 
occasionally selected for nesting.  In California, 73 percent of the nest sites were within 
0.5 miles of a body of water, and 89 percent within 1 mile.  No nests were known to be 
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over 2 mi from water.  Bald eagles often construct several nests within a territory and 
alternate between them from year to year.  Up to 5 alternative nests may be 
constructed within a single territory (FWS, 1986). The most common food sources for 
bald eagle are fish, waterfowl, jackrabbits, and various types of carrion (FWS, 1986).  
Due to the presence of abundant fish and waterfowl and low human disturbance 
within the meadow and surrounding forest, Webber Lake and Lacey Valley provide 
high quality habitat for this species. Bald Eagles are known from a number of lake and 
river settings on the Tahoe National Forest and have been documented at Webber 
Lake on a relatively continuous basis.  A nest location is reported for the southwest side 
of the lake.  Sightings occurred in all bird survey efforts and the Forest Service and 
CNDDB databases. 

Northern Harrier (Circus cyaneus) – The northern harrier is a CDFW Species of Special 
Concern that breeds and forages in marshes, grasslands, meadows and other treeless 
habitats in Northeastern California, in the Eastern Sierra Nevada, and in the Central 
Valley and coastal regions (Davis and Niemela, 2008).  Harriers nest on the ground in 
patches of dense, tall, vegetation in undisturbed areas (MacWhirter and Bildstein, 1996). 
In wetland/meadow areas such as Lacey Valley, primary prey species are voles 
(microtus spp.) and birds (especially American coots and blackbirds) (Davis and 
Niemela, 2008).  This species has experienced habitat losses with the draining of 
wetlands and conversion of open habitat into agricultural production (grazing, alfalfa, 
rice, etc).  High quality habitat for this species exists at Lacey Valley and downstream 
along the Little Truckee River.  Due to the consistent sightings of this species at Lacey 
Valley, it is assumed that they are breeding there. 

Northern Goshawk (Accipiter gentilis) – The northern goshawk is a CDFW Species of 
Special Concern and a Tahoe National Forest Service sensitive species.  This species 
nests and forages primarily in mature montane coniferous forest with large diameter 
trees and high canopy closure.  It sometimes nests and forages in mature aspen stands 
and will frequently forage along meadow edges or in aspen/willow shrub communities 
(Keane, 2008).  Primary prey are songbirds, gray squirrel and other small mammals.  This 
species is known to nest in multiple forested locations within the Lacey Meadows 
Watershed based on CNDDB and Forest Service records.   

Yellow Rail (Coturnicops noveboracensis) - The yellow rail is a CDFW Species of Special 
Concern that breeds in sedge marshes and wet meadows with shallow standing water 
or moist soil in coastal California, Northeastern California, and in the Eastern Sierra 
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Nevada (Sterling, 2008).  Very little is known about this species, especially in montane 
meadow and marsh settings in the Sierra, but they were historically found in these 
settings in Bridgeport Valley, and have recently been found in the vicinity of Mount 
Shasta in Siskiyou County and in Modoc County.  Occupied sites are generally 
bordered by coniferous forest and seasonally flooded up from 1 to 12 inches in depth.  
The yellow rail has not been reported from Lacey Valley, but without targeted surveys of 
this secretive species, absence cannot be assumed, especially in light of other 
breeding rail species at the site. Therefore, this species may occur within Lacey 
Meadows or the surrounding watershed. 

Greater Sandhill Crane (Grus canadensis tabida) - The Greater sandhill crane is 
designated by the State of California as a threatened species.  It winters in the Central 
Valley and breeds across six counties in Northeastern California, South to Sierra County.  
During all seasons, the greater sandhill crane relies on freshwater wetlands.  They breed 
primarily in bulrush and sedge-dominated marshes or meadows adjacent to grassland 
or other short vegetation uplands (Littlefield, 1982, Ivey and Herzinger, 2001).  Nests are 
most frequently found in patches of rushes and in areas protected by standing water in 
the vicinity.  This species is very susceptible to disturbance and will sometimes abandon 
nests in the presence of repeated human or livestock activity.  Nest predation from 
coyote and common raven is a significant factor in reproductive success, and drought 
conditions often lead to increased predation rates (Littlefield, 1989).  Cranes are 
susceptible to draining of wetlands for agricultural or residential conversion, trampling of 
young and reduction in nest cover by livestock, mortality from mowing and habitat 
abandonment from human related disturbance.  Greater sandhill cranes have been 
documented in Lacey Valley during all survey efforts and during most if not all years of 
the willow flycatcher demography study.  Webber Lake Ranch caretakers have also 
taken actions to avoid the cranes being disturbed during the breeding season by 
limiting or prohibiting people from accessing the meadow area downstream of the 
Webber Lake Road crossing in Lacey Valley.  Fledgling cranes (colts) have been 
observed with adults during many years, and in 2012 Helen Loffland observed one colt 
with two adults on July 23.  Most crane observations occur in the northeast part of 
Lower Lacey Valley on the east side of the creek.  Lacey Valley is currently one of the 
most southerly consistent breeding locations for this species in California. 

Black Tern (Chlidonias niger) – The black tern is a CDFW Species of Special Concern. It is 
primarily insectivorous in California, but in some locales fish may play and important role 
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in diet. Nests are built semi-colonially on floating masses of vegetation that are typically 
anchored to (or lodged in) emergent vegetation or beds of submerged aquatic plants.  
Most breeding sites are dominated by low emergent vegetation (usually <3 feet), most 
often spikerush (Eleocharis ssp.) (or rushes, where there is an open water to vegetation 
ratio of 1:4).  Sometimes yellow pond lily (Nuphar lutea), smartweed (Polygonum ssp.), 
or bullrush have been utilized in nesting (Orr and Moffitt, 1971, Shuford, 2008b).  Nests 
are typically located over water 10 to 36 in deep, and are sometimes found in 
abandoned grebe nests, on floating logs, or plant debris, or small earthen hummocks 
(Orr and Moffitt, 1971, Shuford, 2008b).  Black tern is a semi-colonial bird historically 
found in freshwater marshes of central California and northeastern California and 
eastern Sierra mountain valleys.  The species is currently found in greatest abundance in 
northeastern California with a smaller population in select Central Valley locations.  In 
the Sierra Nevada, the southern-most locations documented in the literature are in the 
Sierra Valley and in Kyburz Flat.  Black terns were observed nesting along the lake 
margin at lower Lacey Valley by willow flycatcher crew members in 2001 and 2003 
(these were recorded in CNDDB reports, so it is unknown why they do not appear in 
current CNDDB records).  They were not reported in other years, but not all 
opportunistic observations were recorded on forms, so absence cannot be presumed in 
other years of the study.  Black terns are known to occupy some marshes on an irregular 
basis, so their absence during surveys in 2012, should not necessarily be interpreted as 
the result of change in habitat condition or overall species decline. 

California Spotted Owl (Strix occidentalis occidental) – The California spotted owl is a 
designated as a CDFW Species of Special Concern. It is a subspecies of the spotted owl 
(Strix occidentalis) that only occurs in California. It is found on the western side of the 
Sierra Nevada and very locally on the eastern slope, occurring from Shasta County 
south through the Sierra Nevada to Kern County as well as in the coastal ranges from 
Monterey County south to Baja California (Verner and others, 1992, Gutierrez and 
others, 1995). California spotted owls occur in a wide variety of habitats; although, 
individuals that occur at high elevations in the Sierra Nevada prefer habitats dominated 
by conifers (Gutierrez and others, 1995).  This subspecies is strongly associated with 
forests that have a complex multi-layered structure, dense canopies, and large-
diameter trees (Verner and others, 1992, Gutierrez and others, 1995, USFWS, 2006,  USFS, 
2008).  In the Sierra Nevada, approximately 80 percent of known sites are found in 
mixed-fir conifer forest (USFS, 2001).  The species is sensitive to disturbance and requires 
several hundred acres of mature forest for breeding (Beedy and Granholm, 1985).  The 
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presence of large trees (>35.4 inches in diameter at breast height [dbh]) is essential for 
nesting and roosting habitat, while foraging habitat is more variable and includes both 
intermediate and old-growth forests (Gutierrez and others, 1995).  California spotted 
owls do not construct their own nests, rather they use existing nest structures or cavities 
in the hollows of trees.  The breeding season for California spotted owls extends from 
mid-February to mid-October (USFS, 2008). This species may occur in the project area. 

Great Gray Owl (Strix nebulosa) - The great gray owl is a California endangered species 
and a Tahoe National Forest Service Sensitive species. The Sierra Nevada population is 
the southernmost population in North America.  Although there have been a number of 
recent observations of great gray owl breeding in foothill oak/pine savannah settings in 
California, the majority of the great gray owl population in the Sierra Nevada utilizes 
meadows for foraging, and nest locations are almost all within 600 feet of a meadow 
edge. The highly restricted range of the Sierra Nevada great gray owl population and 
its apparent genetic differentiation from great gray owls elsewhere (Hull and others, 
2010) indicate an isolated and at risk population (Beck and Winter, 2000).  Most 
breeding locations are known from elevations between 2,500 and 8,000 feet.  Evidence 
in the Yosemite Region suggests that great grey owls need meadows at least 25 acres 
in size for persistent occupancy and reproduction (Winter, 1986), but meadows as small 
as 10 acres will support infrequent breeding.  These birds require 2 distinct vegetation 
communities for different aspects of their life history, both of which have been subject 
to anthropomorphic disturbances.  Great gray owls nest primarily in large-diameter 
trees with broken tops. Nest sites are almost always in close proximity to meadows, 
which are used intensively for foraging for microtine rodents (voles) and pocket 
gophers.  Some evidence indicates that meadows in higher ecological condition 
support more voles which may be a preferred prey species. In addition, meadows that 
maintain higher grass heights throughout the summer season and that are not 
permanently saturated provided the optimal conditions for prey species.  

There are a number of historic observations on the Tahoe National Forest but most 
important are multiple detections in the last 5 years that have occurred in or near the 
Lacey Valley/Little Truckee watersheds.  According to Forest Service records, a pair was 
located approximately 7.5 miles to the west of Webber Lake in 2012, and surveys in and 
around the Perazzo Meadows complex, approximately 1.8 miles downstream of Lacey 
Valley, have resulted in multiple great gray owl detections.  Surveys in the Coppins 
Meadow area, just North of Lacey Valley have not resulted in owl detections (Kevin 
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Roberts pers. comm.).  Both breeding and foraging habitat exists along all forested 
boundaries of meadows within the Lacey Meadows complex.  Little timber harvest has 
occurred in direct proximity to the meadows; however, sheep grazing may reduce 
rodent levels in areas where grazing pressure is greatest. This species is likely to occur. 
Suitable habitat exists in the project area and this species has been detected in other 
meadow complexes within the watershed (Perazzo Meadows).  

Long-eared Owl (Asio otus) - The Long-eared owl is a CDFW Species of Special Concern 
that breeds in coniferous and broad-leaved woodlands bordering marshes, meadows, 
and riparian areas.  While distributed across much of the state, the stronghold for the 
species in California is thought to be in Northeastern California and the Sierra/Cascade 
Range (Hunting, 2008).  While not documented in Lacey Valley, abundant habitat exists 
for the species and one record exists within the Forest Service database approximately 
5 miles north of Webber Lake near Bonta Creek. This species is likely to occur in the 
project area due to suitable habitat and it has been detected in other riparian 
complexes within the watershed (Bonta Creek).  

Short-eared Owl (Asio flammeus) - The short-eared owl is a CDFW Species of Special 
Concern that breeds on marshes and grasslands in northeastern California, on the 
eastern foothills of the Sierra Nevada south of Lake Tahoe, and in the Central Valley 
(Roberson, 2008).  This species is irruptive and has significant range expansions when 
wet weather conditions result in population explosions of voles (Microtus spp.), their 
primary prey.  There are historical records from Sierra Valley to the north and from similar 
lake-side settings at Mono Lake and June Lake to the south.  This species is a ground-
nesting, twilight hunter and requires good nesting cover from grassland or marsh 
vegetation 12 to 20 in high (Holt and Leasure, 1993; Roberson, 2008).  Short-eared owls 
were observed in Lacey Meadows on two occasions during 2001 but have otherwise 
not been observed (H. Loffland pers. obs.).   

Black-backed Woodpecker (Picoides arcticus) – The black-backed woodpecker was 
designated as a candidate for listing under the California ESA by the California Fish and 
Game Commission on January 6, 2012. It is an uncommon, yearlong resident with an 
elevation range from 6,000 to 9,500 feet, predominantly found in montane coniferous 
forests, especially fir and lodgepole pine forests (Grinnell and Miller, 1944). Most 
individuals are probably yearlong residents, but some downslope movement occurs in 
winter (Gaines, 1977) and may follow insect infestation of dead trees. It is associated 
with and attracted to forest stands with wood-boring insect infestations, including burns 
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and windfall areas where it flakes away bark or drills into trunks of conifers to obtain 
larval and adult insects, mostly wood-boring beetles. It prefers relatively large trees for 
foraging and nesting where canopy cover may range from sparse to dense (Short, 
1974). In California, this species excavates nesting cavities in the trunk of living conifers 
or snags (Raphael and White, 1984). This species may occur in the Lacey Valley, but 
there are no confirmed breeding records in the meadow area surrounding Webber 
Lake.   

Willow Flycatcher (Empidonax traillii) – Two subspecies of willow flycatcher regularly 
occur in the northern Sierra Nevada.  E.t. adastus and E. t. brewsterii are found along 
the east and west slopes (respectively) of the Sierra Nevada and southern Cascades 
(Unitt and others, 2003).  Analyses of DNA and song recordings from Willow flycatcher 
breeding in Lacey Valley and the nearby vicinity failed to successfully differentiate 
between the E .t. adastus and E. t. brewsterii subspecies and as such these birds are 
considered to be intergrades between the two subspecies (Paxton, 2000, Sedgwick, 
2001).  Both subspecies are designated as endangered by the State of California and 
Forest Service Sensitive species.  

Anecdotal and demographic studies indicate a dramatic decline in the Sierra Nevada 
willow flycatcher population since the 1920s when this species was considered locally 
common in riparian areas (Ray, 1903, Orr and Moffitt, 1971, Gaines, 1992). These 
regional declines, as well as local extirpations from most southern Sierra locations, have 
been well documented since 1980 (Harris and others, 1987, Bombay and others, 2003b, 
Siegel and others, 2008, Mathewson 2010).  Ten years of willow flycatcher population 
monitoring during the 1990s and 2000s indicated 17 percent annual declines in the area 
immediately south of Lake Tahoe, 6 percent annual declines in the northern Sierra 
(including data from Lacey Valley), and 1 percent declines along the Cascade/Sierra 
interface (Mathewson and others, in press). With few exceptions, sites in the region that 
consistently support more than 3 territories annually are restricted to the northern Sierra 
Nevada and southern Cascades (Mathewson and others in press). A few clusters of 
meadows that are still occasionally occupied by willow flycatchers persist in areas south 
of Lake Tahoe, primarily in Alpine County on the east side of the Sierra Nevada 
(Mathewson, 2010). Additional, more isolated breeding sites are known in the vicinity of 
Mono Lake and the East Carson and Walker River watersheds (McCreedy and Heath, 
2004, H. Loffland, pers. obs).  Sites that supported multiple territories along the west 
slope in the vicinity of the Sierra and Stanislaus National Forests and Yosemite National 
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Park during the 1980s and early 1990s have remained unoccupied for many years, and 
they are presumed to have been extirpated (Green and others, 2003, Siegel and 
others, 2008). 

In the Sierra Nevada, willow flycatchers breed almost exclusively in willow-dominated, 
wet montane meadows.  These birds occupy sites with extensive stands of shrubby 
willow mixed with alder and other deciduous shrubs at least 6 feet in height.  With few 
exceptions, the species is associated with two types of meadow settings: 1) riparian 
meadows where water fills backwater oxbows or beaver ponds and 2) discharge slope 
meadows where water flows over the surface in spring-fed areas (Bombay and others, 
2003a, 2003b, Green and others, 2003, Mathewson, 2010).  In fact, many of the largest 
meadows occupied by willow flycatchers contain both of these hydrologic types. Most 
meadows occupied by willow flycatchers have at least some surface water that persists 
throughout the summer and have a vegetation community that thrives in saturated 
and/or flooded conditions.  Large floodplain meadow systems such as those at Lacey 
Valley and Perazzo Meadows in Sierra County and Warner Creek in Lassen County 
contain the greatest densities of Willow Flycatchers at this time (Humple and Burnett, 
2004, Mathewson, 2010). 

Willow flycatchers were intensively monitored in Lacey Valley from 1998 until 2009, with 
some minimal territory mapping occurring in 2010, and again in 2012.  Surveys in the 
1980s and 1990s documented numbers of breeding territories on an annual basis. In 
1997, the willow flycatcher demography study was initiated and Lacey Valley was 
added as a study site in 1998.  Willow flycatcher territories and nests in Lacey Valley 
were monitored on a weekly basis during the summer months through 2009 
(Mathewson and others, 2011).  Territories numbered from 12 to 14 through 2001 and 
then steadily declined to 3 or 4 in 2008 and 2009.  During point counts in June 2012, the 
IBP monitoring crew detected and mapped 3 territories, and Helen Loffland located a 
fourth territory with an active nest during her visit on 23 July 2012.  With two exceptions, 
all territories at Lacey Valley have been documented in the Lower Meadow directly 
south of Webber Lake, primarily in the area between the lake and the road crossing of 
Lacey Creek.  Sanders and Flett (1986) located one territory in the small meadow on 
the west side of the lake near the campground, and the demography study located a 
single territory in one year at the meadow on the north side of the lake just east of the 
historic hotel. 
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Vaux’s Swift (Chaetura vauxi) – The Vaux’s swift is a CDFW Species of Special Concern 
that is primarily known from the coastal redwood forests.  It is documented as breeding 
in small numbers in northeastern California and the west slope of the Sierra Nevada.  
The species nests in hollow trees or snags or old chimneys, which it uses for night roosts 
as well (Hunter, 2008).  Vaux’s swift forage over many habitats but especially open 
water and wetlands up to 3 miles from nest sites (Hunter, 2008).  The species is also 
found in these habitats during migration.  Vaux’s swift was documented in Lacey Valley 
in the Gaither report (2011), but the date of this detection is unknown as is any 
information that could clarify whether this was a migratory or breeding observation. 

Yellow Warbler (Dendroica petechia) – The yellow warbler is a CDFW Species of Special 
Concern that breeds in riparian woodlands and shrublands across much of California, 
excepting the Central Valley, deserts, and higher elevations of the west slope of the 
Sierra Nevada.  The species reaches some of its greatest abundances in willow-
dominated wet meadows of northeastern California and the east slope of the Sierra 
Nevada (Heath, 2008).  This species was documented in all surveys for Lacey Valley and 
is a relatively abundant breeder at the site (Cain and others, 2003). 

Yellow-headed Blackbird (Xanthocephalus xanthocephalus) - The yellow-headed 
blackbird is a CDFW Species of Special Concern.  It is locally common in the marshes 
found in large mountain valleys of northeastern California and the eastern Sierra 
Nevada (Jaramillo, 2008).  This species nests in tall, emergent vegetation over relatively 
deep water.  Typically nests are found in cattails (Typha spp.) or bullrush, but locally 
(Sierra Valley) the species is documented using spikerush, as it does in Lacey Valley.  
Yellow-headed blackbirds are not numerous in Lacey Valley and have not been 
documented during every survey effort.  Nonetheless, the interface between Lower 
Lacey Meadow and Webber Lake provides habitat for this species on at least an 
occasional basis. 

2.7.4.2 SPECIAL-STATUS PLANTS 

Davy’s Sedge (Carex davyi) – Davy’s sedge is an erect, clumped, perennial sedge 
(family: Cyperaceae) growing approximately 10 to 15 inches in height (Baldwin and 
others, 2012). It is found in dry and sparsely vegetated meadows and slopes in upper 
montane and subalpine conifer forests from roughly 4,500 to over 10,000 feet in 
elevation from the central and northern Sierra Nevada north through the Cascades into 
Washington (Baldwin and others, 2012; CNPS, 2012). Davy’s sedge is known to occur 
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within the Lacey Meadows Watershed. It has been collected near the Webber Lake 
outlet (CCH, 2012), and several other observations have been recorded from the 
surrounding region (CNDDB, 2012, CCH, 2012). Webber Lake populations appear to 
mark the northern extent of known populations within the Sierra Nevada (CNPS, 2012).  
CNPS (2012) has ranked Davy’s sedge on list 1B.3, which indicates that plant is rare, 
threatened or endangered throughout its range, but not very rare within California. It is 
known from 20 or fewer populations within California (CNPS, 2012).   

Webber’s Ivesia (Ivesia webberi) – Webber’s ivesia is a perennial, tap-rooted low 
spreading herb in the rose family (Rosaceae) that grows roughly 10 inches in diameter 
with erect to decumbent stems reaching approximately 5 in in height (Baldwin and 
others, 2012).  It is found growing on shallow, clayey soils with a gravelly surface layer on 
andesitic bedrock in mid-elevation benches and flats, typically in Great Basin scrub and 
lower montane conifer forests from 3,300 to 6,800 feet in elevation (Witham, 2000).  
Plant cover in locations where Webber’s ivesia is found is typically sparse and open. 
Although a historic record of Webber’s ivesia surrounding Webber Lake is recorded in 
CNDDB (2012), field surveys (Witham, 2000) failed to locate the species at Webber Lake 
and concluded that there was no suitable habitat for the species in the vicinity of 
Webber Lake: 

“Similarly, two California occurrences are suspected erroneous. In the original species 
description, Gray (1874) erroneously cites Indian Valley and around the residence of Dr. 
Webber, the owner of Webber Lake. Dr. Webber also owned property in Sierra Valley 
and it was from his ranch that the plant was collected (Lemmon, 1908). Subsequent 
work by Keck (1938) states that no collections were found in Gray Herbarium labeled 
either Indian Valley or Dr. Webber. No suitable habitat has been found in the vicinity of 
Webber Lake (Witham, personal observation).” (Witham, 2000, p.14 and references 
cited therein)   

Webber’s ivesia is found in 15 main population centers within Sierra, Dog, and Honey 
Lake Valleys and adjacent areas of Nevada north and south of Reno into the Pine Nut 
Mountains in Douglas County, Nevada (Witham, 2000). CNPS (2012) has placed 
Webber’s ivesia on list 1B.1, its highest rarity ranking excluding plants believed to be 
extinct, indicating that it is rare, threatened, or endangered throughout its range and 
seriously endangered in California. 



LACEY MEADOWS ASSESSMENT • SIERRA AND NEVADA COUNTIES • CALIFORNIA 

Balance Hydrologics, Inc.   83 

Donner Pass Buckwheat (Eroigonum umbellatum var. torreyanum) – Donner Pass 
buckwheat (also known as Torrey’s buckwheat) is a named variety of the ubiquitous 
sulphur buckwheat (Eroigonum umbellatum).  It is a perennial shrub in the buckwheat 
family (Polygonaceae) that forms large, low mats roughly 4 to 12 inches high and up to 
6 feet across (Urie, 2000).  Donner Pass buckwheat is found growing from roughly 7,200 
to 8,200 feet in alpine and subalpine areas of patchy vegetation within conifer forests 
and scrub on the east side of the Sierra Crest near Donner Pass. Soils are typically 
shallow and derived from andesitic rock; this species is usually found in areas of 
moderate slope although it can be found in flatter with spare shrub and tree cover or, 
occasionally, steep rocky slopes (Kan, 1993 as cited in Urie, 2000).  This species is known 
to occur within the Lacey Meadows Watershed at 3 locations along Webber Peak 
(CNDNDB, 2012), and additional populations are located within 5 miles south of Webber 
Lake toward Donner Pass.  The entire known distribution ranges from Webber Mountain 
in the north to Silver Peak, just north of Squaw Valley, in the south and consists of 16 
known populations within this range (Urie, 2000).  CNPS (2012) has placed Donner Pass 
buckwheat on list 1B.2 indicating that it is rare, threatened, or endangered throughout 
its range and fairly endangered in California. 

White-Stemmed Pondweed (Potamogeton praelongus) – White stemmed pondweed is 
a perennial, rhizotomous floating aquatic plant in the pondweed (Potamogetonaceae) 
family. It is found in deep, coldwater lakes from roughly 6,000 to 10,000 ft in elevation 
(Baldwin and others, 2012). It is widely distributed in the Northern Hemisphere within 
suitable coldwater, alpine lake habitats from California north to Alaska and extending 
into Mexico, Greenland, eastern Asia, and Northern Europe. Within California, it is known 
from 4 CNDDB occurrences; two are within or adjacent to Lassen National park, and 
the remaining 2 are from Webber Lake and Catfish Lake near Jackson Meadows 
Reservoir (CNDDB, 2012).  The Webber Lake collection is from 1894 and has not 
subsequently been re-verified (CNDDB, 2012); this historic collection should be field 
verified to determine if this plant still occurs within Webber Lake.  Additional herbarium 
specimens for white-stemmed pondweed have been recorded within Shasta, Plumas, 
Mono, Trinity, and Modoc Counties (CCH, 2012).  CNPS (2012) has placed white-
stemmed pondweed on list 2.3 indicating that it is rare, threatened, or endangered in 
California but more common elsewhere and not very endangered in California. 

Sub-Alpine Fireweed (Epilobium howellii) – Subalpine fireweed (also known as Yuba 
Pass willowherb) is a wispy, perennial herb in the evening primrose family (Onagraceae) 

http://www.ecy.wa.gov/programs/wq/plants/plantid2/descriptions/potpra.html
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growing 3 to 8 in high and spreading by short stolons. It is most commonly found 
growing in wet and boggy areas within the Sierra Nevada from roughly 6,600 to nearly 
9,000 feet in elevation (Baldwin and others, 2012). Originally collected in 1975 along 
Yuba Pass (Taylor, 2000), it has since been found in numerous locations throughout the 
Sierra Nevada (CNPS, 2012) and is now known to occur in at least 23 different 7.5 
minute USGS topography quadrangles ranging from Webber Peak in the north to areas 
in the Sierra National Forest east of Fresno (CNPS, 2012) in the south.  Sub-alpine 
fireweed is likely to occur within the Lacey Meadows Watershed with at least a dozen 
collections made within 5 miles of Webber Lake (CNDDB 2012). Sub-alpine fireweed is 
also known from numerous collections within the surrounding region (CNDDB, 2012).  
CNPS (2012) has placed sub-alpine fireweed on list 4.3, its lowest rarity ranking, 
indicating that it is uncommon in California and not very endangered. 

Starved Daisy (Erigeron miser) – Starved daisy is perennial, spreading herb in the 
sunflower family (Asteraceae) that grows up to 10 in high.  It is found on granitic, rocky 
slopes and crevices in the Sierra Nevada from roughly 6,000 to 9,000 feet in elevation 
(Baldwin and others, 2012).  There are herbarium records for this species from 7 counties: 
Mono, Butte, Nevada, Placer, Lassen, El Dorado, and Sierra (CCH, 2012), and the 
CNDDB (2012) lists 23 occurrences for the species from the central Sierra Nevada north 
to the Cascades.  Starved daisy is likely to occur within the Lacey Meadows Watershed. 
There are 2 recorded observations of starved daisy just outside the 5 mi Webber Lake 
buffer to the south and suitable habitat for the species is found within the watershed. 
CNPS (2012) has placed starved daisy on list 1B.3 indicating that it is rare, threatened, or 
endangered throughout its range and not very endangered in California. 

2.8 WILDFIRE  

Wildfire has historically played an important role in Sierra Nevadan forests, and was 
likely a frequent occurrence in the region prior to the arrival of emigrants.  There is some 
evidence that the Washoe Tribe used fire to maintain or control the understory 
vegetation (Lindström and others, 2000).  In the late 1800s Basque sheep herders set fire 
to high-elevation meadows in an attempt to improve range conditions (Leiberg, 1902).  
Since the early 1900s, wildfire has been actively suppressed as a policy to prevent loss 
of resources, property, and provide public safety.  Wildfire suppression has drastically 
changed the composition of the forest and steadily increased the threat of wildfire over 
the past 100 years.   
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When wildfires do occur in today’s mixed conifer forests they can result in high intensity, 
high severity fire (MacDonald and Larsen, 2008).  The effects of high-severity fires on 
watershed processes are well documented in the literature (Carroll and others, 2007, 
Ice and others, 2004, MacDonald and Larsen, 2008).  These studies suggest that erosion 
resulting from wildfire can generate considerably more erosion, enlarge channel 
networks, and degrade water quality when compared to chronic sources of sediment 
(e.g., roads).   

The Sierra Coordinated Resources Management Council (2008a) has identified portions 
of Lacey Meadows Watershed as moderate to high threat for wildfire, and indicates 
that wildfire has been absent in the Lacey Meadows Watershed and adjacent areas 
since 1880 or earlier (Figure 13).  The Sierraville Ranger District of the Tahoe National 
Forest has not documented any prescribed fire within USFS lands of Lacey Meadows 
Watershed in recent history (R. Burks, pers. comm).   Based on limited field observations, 
forested uplands in the Lacey Meadows watershed exhibit very dense growth, with 
even-aged forest stands, likely regrowth from clear-cutting in the 1950s or 1970s.  If a 
wildfire were to occur in the Lacey Meadows Watershed, many of the existing natural 
resources documented in this assessment may be highly altered, degraded or impaired 
for several years or decades, especially in areas of the Upper Meadow that appear to 
respond rapidly to disturbance.   

  



(A) Wildfire History [1880-2008] and (B) Threat of Wildfire [2008]
Lacey Meadows Region
Sierra and Nevada Counties, California
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3.   WATERSHED CONDITION 

This section of the report is intended to document watershed conditions, as evaluated 
through a field-based approach, and sets the stage for identifying disturbed and 
impaired areas and associated watershed management strategies, as summarized in 
Chapter 4.  Watershed conditions, including ecosystem functions and values, were 
evaluated using extensive reconnaissance of the meadow, streams and uplands, the 
most recent scientific principles available, professional experience, local knowledge, 
and GIS analysis.   Our work first focused on an assessment of the road network within 
the Lacey Meadows Watershed, as roads can be a major source of sediment supplied 
to streams and can cause a variety of morphological changes to stream channels, 
which can in turn adversely affect stream and meadow ecosystems.  We then 
examined the hydrologic and ecological functions currently provided by Lacey Creek 
and Lacey Meadows. As part of this assessment, we identified various factors that may 
be limiting or otherwise adversely affecting Lacey Meadows and that could be 
potentially addressed through modifications to current management practices or 
stream or habitat restoration activities.  

Stream and riparian corridors were evaluated on August 22-23, 2012 during a dry, hot 
summer following a winter with below average precipitation and a decade with overall 
low or decreasing precipitation.  The field team consisted of ecologists with H. T. Harvey 
& Associates, Dr. Helen Loffland from The Institute of Bird Populations, archeologist and 
anthropologist Dr. Susan Lindström, and Balance Hydrologics hydrologists and 
geomorphologists.  Field activities consisted of stream walks within the meadows and 
portions of the uplands and quantitative assessment of channel morphology, aquatic 
habitat, and hydrology.   Our team traveled existing roads and walked former logging 
roads and skid trails to identify stream capture by roads, culvert crossings or road-
induced landslides.  Habitat conditions within the meadow and stream system were 
documented by traversing the meadows along meandering transects and recording 
the presence of wildlife and the condition and composition of plant communities.   
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3.1 ROAD NETWORK SURVEY  

3.1.1 ROADS IN LACEY MEADOWS WATERSHED  

Roads and stream crossings within the Lacey Meadows Watershed are illustrated in 
Figure 14.  Detailed documentation of road-stream hydrologic connectivity in Lacey 
Meadows Watershed is beyond the scope of this assessment; however, we identified 
roads using: a) 2011 aerial photographs, b) historical USGS topographic maps (1895, 
1940, and 1981), and c) surveying existing roads using a Garmin GPS map 60CSx 
receiver, and evaluated their proximity to existing channels (e.g., number of stream 
crossings).  Although the study area is only 9.3 square miles, the number of roads within 
the study area is equivalent to 21.9 miles (2.4 miles of road per square mile), with at least 
107 stream crossings.   

Our field-based evaluation of road density, number of stream crossings, and channel 
conditions downstream from these crossings suggests roads directly increase runoff 
collection and conveyance to nearby streams and create other road-related issues 
such as: a) interception and redirection of hillslope and road runoff to streams, b) 
stream capture, c) maintenance and erosion of road surfaces and inboard ditches, d) 
undersized or sediment-plugged culverts, e) channel confinement or re-alignment, and 
f) dissected or altered meadow hydrology.  In particular: 

 Many channels located downstream from Meadow Lake Road exhibit actively 
eroding banks and incising beds.  These conditions may be the result of 
increased runoff from road interception and redirection and/or undersized 
culverts.    

 Stream capture was identified in several locations in the Lacey Meadows 
Watershed and mostly within or adjacent to the meadows (see Figure 14).  These 
locations include Webber Lake Road in T19N, R14E, Section 29, and T18N, R14E, 
Section 5; a logging road at the intersection with Webber Lake Road in the same 
section; and an old unmarked road that leaves Webber Lake Road and heads 
north to Lacey Creek (T18N, R14E, Sections 6 and 7).    

 Road grading and in-board ditch excavations are common forms of 
maintenance along Webber Lake Road to remove washboards and in-board 
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  ditch filling that occur over the summer, a practice which typically exacerbates 
chronic sources of fine sediment to the streams if they have high connectivity.  
Undersized culverts at a stream crossing along Henness Pass Road appears to 
cause frequent plugging from sediment and is maintained (i.e., sediment 
removed) on a frequent basis.   

 Of the 107 stream crossings (or culverts) on existing roads, at least four appear to 
have generated considerable scour at their outlets and resulted in ‘hanging 
culverts’.  These hanging culverts impede fish passage to upstream habitat.  At 
least three culverts were characterized as collapsed or plugged with sediment 
(see Figure 14).   

 Construction and maintenance of the Meadow Lake Road above the Upper 
Lacey Meadows (T18N, R14E, Section 7) has confined Lacey Creek along the toe 
of slope and appears to exacerbate hillslope failures and sediment delivery to 
the channel.   

 Where Webber Lake Road traverses Lower Lacey Meadow the road surface is 
graded to below the elevation of the meadow surface.  As a result, the 
hydrology of the meadow in these sections appears to be altered such that drier 
meadow conditions or vegetation conversion is prevailing.  

3.2 STREAM AND RIPARIAN CORRIDOR ASSESSMENT  

A stream and riparian corridor assessment was carried out in order to make useful 
comparisons between intact and impaired channel reaches, document sediment 
sources, characterize hydrology and channel conditions, and evaluate channel and 
riparian conditions over time. 

3.2.1 SEDIMENT SOURCES 

The physiography of the upper watershed consists of high-elevation, steep terrain in the 
sediment-production zone.  As the channels cross the Lacey Meadows depositional 
zones, sediment may be deposited and temporarily stored, or create dynamic or 
disturbed channel environments that are directly related to their upstream sources.   
Following episodic sediment deposition, these zones then become sources, producing 
sediment and metering it to downstream areas. 

When fine sediment deposition in fluvial systems exceeds sediment transport, fine 
sediment deposits can cover gravel bottoms that many organisms need for feeding 
and reproduction, and may fill the deep pools and cover the rocks and woody debris 
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where fish live and feed (Roseboom and others, 1983 cited in National Research 
Council, 1992).  Surpluses of fine sediment can originate from sources both natural (e.g., 
debris flows, landslides, etc.) and anthropogenic (e.g., roads, grazing impacts, channel 
modifications, etc.).  Sediment sources can also be both chronic (e.g., road runoff) 
and/or discrete (e.g., bank erosion during floods or modification).  Table 8 identifies the 
major sediment source types in Lacey Meadows Watershed.  Roads within the Lacey 
Meadows Watershed are one of the most significant sources of both fine and coarse 
sediment, as described in Section 2.6 and 3.1. Other potential sediment sources are 
briefly discussed below in order of their inferred significance.   

3.2.1.1 NATURAL SOURCES 

The Lacey Meadows Study Area has both geologic and climate characteristics that are 
conducive to sediment production and transport.  Much of the watershed includes 
steep terrain underlain by erosive volcanic and metavolcanic rocks.  Combined with 
occasional high intensity storms at this elevation and periodic rain-on-snow events, this 
landscape is subject to debris flows, landslides, dry ravel, and in some cases, transport 
at high frequency, more moderate flows.  The best example of these processes in the 
watershed is the east face of Lacey Peak (8,216 feet) where steep, unvegetated slopes 
foster gully formation and provide an abundant source of sediment to Lacey Creek.   

3.2.1.2 OTHER SOURCES 

Channel scour and bank erosion: Channel scour and bank erosion are natural 
processes; however when they occur in a manner that impairs channel function under 
the existing climate and hydrologic regime, then they become excessive and a source 
of sediment.  In-channel sediment sources appear to be the result of historical 
watershed impacts and on-going disturbances described in this report.  For example, 
increased hydrologic connectivity of roads with streams has likely increased the 
frequency and magnitude of floods.  In turn, these floods do more work on the channel 
and result in large-scale bank failures or bed scour.  Furthermore, grazing or trampling of 
streambanks and riparian areas increase the banks susceptibility to erosion.  Finally, 
channel modifications in the Upper Lacey Meadow have formed  

 
 



Table 8.  Summary of sediment source types

               Lacey Meadows, Sierra and Nevada Counties, California

Source  Rank Location Comment

Roads 1
At stream crossings, stream capture locations, inboard 

ditches watershed‐wide

Likely the dominant source of altered hydrology 

and both direct and indirect sediment sources

Channel scour and bank erosion 2
Reaches B, C, G, H, I, J, and K, stream capture locations, 

knickpoint migration
Natural and excessive sources

Grazing (direct and indirect) 3 Along streambanks More pronounced in Upper Lacey Meadow

Logging (direct and indirect) 4 Sections 5, 8 Mostly recovering, last logging period 1970s

Landslides, gullying and rilling 5 Sections 7,8, and 18
Natural sources from steep volcanic terrains or 

logging land‐use induced

Notes:
1. Rank is qualitative and based on limited observations in the watershed
2. Many  sources are linked 'cause and effect'. For example, roads may be exacerbating  channel scour and bank erosion

212057 Sediment Sources 2012 Balance Hydrologics, Inc.
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channels in non-alluvial environments, such as forest fringe and upland moraine 
features).   

Grazing: Cattle and sheep tend to congregate in meadow or riparian environments, 
attracted by the availability of water, shade, and quality of forage.  Overgrazing in 
riparian areas has shown to induce damaging effects on water quality and aquatic 
habitat including increases in runoff, suspended sediment loads, and nutrients 
(Kauffman and Krueger, 1984).  Grazing impacts such as: a) bank trampling; b) partial 
or complete removal of bankside vegetation from grazing, c) willow browsing and 
hedging, and; d) near-channel soil disturbances and compaction are evident in both 
Upper and Lower Lacey Meadows.  These impacts were particularly prevalent in Upper 
Lacey Meadow where many segments of channel were denuded of vegetation, 
stream banks were chiseled or trampled, willows were heavily browsed by sheep, and 
many areas surrounding the stream supported little to no vegetation cover and were 
susceptible to erosion. Trampled and denuded streambanks exhibit signs of channel 
widening.   

If future in-channel restoration projects are carried out, grazing management solutions 
will require careful consideration and implementation. Compatibility between grazing 
and aquatic resources may be possible through alternative management solutions 
such as flash or rotational grazing, reduced grazing in sensitive areas or exclusion zones 
from riparian or stream corridors (Clary and Booth, 1993).   

Logging:  Forested areas in highly erodible soils or geology provide a natural buffer from 
high intensity rainfall and hillslope runoff.  Forest canopy provides interception while 
forest duff and dead and down trees slow runoff velocities.   

Portions of the Lacey Meadows Watershed were logged in the 1950s and again in the 
1970s (see logging maps in Appendix B) with some possible (undocumented) logging in 
the 1980s.  In some areas, these methods may have removed significant canopy and 
forest floor cover from erosion-prone soils.  Today, rilling and gullying can be observed in 
many of the upland areas that were logged.  These effects were most visible in the 
areas surrounding the Upper Lacey Meadow, particularly T18N, R14E, Section 5. 
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3.2.2 CHANNEL REACH CLASSIFICATION 

Figures 15 and 16 provide a channel-reach classification for the Lower and Upper 
Meadow, respectively.  For the purposes of this assessment, a stream reach 
classification was developed according to channel form, processes, and disturbances 
and for clarity of discussion.  Channel conditions were assessed through interpretation 
of historical aerial photographs and maps (see Appendix A), qualitative observations 
during stream reconnaissance walks, and measurement of channel morphology, 
habitat hydrology, and substrate (Table 9 and 10) at 14 locations in the Lower and 
Upper Meadow (see Figures 15 and 16).  Each reach was classified based on several 
characteristics including: a) approximate channel slope, b) channel planform, c) 
channel morphology, d) dominant bed material size, e) dominant sediment transport 
processes and, f) influence of land-uses or modification of channels or hydrology.  
Fifteen reaches were identified (Reaches A through K) in Lacey Creek and three 
additional reaches were defined in tributaries (West, SE, and SW Tributaries).  We refer to 
these reaches in subsequent sections of this report. 

3.2.2.1 CHANNEL-REACH PLANFORM CLASSIFICATION 

Lacey Creek is a dynamic channel system that responds to both streamflow and 
sediment inputs and adapts a channel planform relative to its channel slope.  Lacey 
Creek is representative of a mountain stream with a concave profile (steep reaches 
transitioning to low-gradient reaches).  Based on our field observations, we describe 
planform for each reach as braided (multiple channels), straight, or a single-thread 
meandering channel (see Table 9).   

Observations along Lacey Creek suggest that reach-scale channel form is generally 
consistent with relationships between bankfull streamflow and channel slope, as 
established by Leopold and Wolman (1957) and shown in (Figure 17).   Furthermore, 
Reach C and G(a) appear to be in transition between meandering and braided 
channels.  These reaches may be responding to past or current disturbances in the 
watershed, such as increases in sediment supply or runoff, and warrant careful 
consideration before restoration recommendations are developed.  For instance, a 
meandering channel planform may not be appropriate or stable form for Reach C or 
G(a), if they are tending toward a braided morphology in response to disturbance, with 
the resulting increase in coarse-sediment supply.  However, if upper watershed 
sediment sources are addressed, meandering channel forms may be appropriate.    



Table 9.   Metrics and observations for channel conditions, Lacey Creek and Tributaries, 2012
Lacey Meadows study area, Sierra and Nevada Counties, California

XS‐ID GPS ID
Channel 

Reach
Channel Type

Estimated 

streamflow

Bed Material 

Source

Bank 

conditions

Active 

Channel 

Depth

Active 

Channel Width

Active w/d 

ratio

Maximum Bank 

Height

Maximum 

Channel Width

Max w/d 

ratio

Did 2012 peak flow 

access meadow?

(cfs) D‐10 D‐50 D‐90 (ft) (ft) (ft) (ft) (yes/no?)

LOWER LACEY CREEK (LOWER MEADOW)

1 566 B
meandering pool‐

riffle
0

volcanics, meta‐

volcanics, glacial 

outwash

11 eroding 4.5 25 5.6 6 28 4.7 no

2 570 B
meandering pool‐

riffle
0

volcanics, meta‐

volcanics, glacial 
2 16 23 stable 2.8 18 6.4 4 30 7.5 no

3 550 B
meandering pool‐

riffle
0

glacial 

outwash/meta‐

volcanics

2 11 45 stable 3 18 6.0 4.5 32 7.1 no

4 554 C
meandering pool‐

riffle
0

glacial 

outwash/meta‐

volcanics

16 90 eroding 4 25 6.3 5.5 55 10.0 no

2 14 53 4 22 6 5 36 7

REFERENCE REACH (LOWER MEADOW)

5 562 SE Trib
meandering pool‐

riffle
0 volcanics <2 8 23 stable 2.3 15 6.5 3.8 18 4.7 yes

UPPER LACEY CREEK (UPPER MEADOW)

6 541 F
straight pool‐

riffle
0.2 glacial outwash 45 stable 2.5 18 7.2 2.5 >30 16 yes

7 536 G(a)
meandering pool‐

riffle
0

Metavolcanics/ 

glacial outwash
8 32 256 eroding 2 14 7.0 4.5 53 11.8 no

10 532 G(a)
straight pool‐

riffle
0.2 glacial outwash 8 32 >560 eroding 3.5 22 6.3 5.5 28 5.1 no

11 n/a G(a) braided 0

Volcanics, 

metavolcanics, 

glacial outwash

32 eroding 2.5 25 10.0 3.5 200 57.1 yes

12 531 G(a)
straight pool‐

riffle
0.1

Volcanics, 

metavolcanics, 

glacial outwash

8 32 >560 eroding 2.5 20 8.0 4 25 6.3 no

13 n/a I(a) braided 0.05

Volcanics, 

metavolcanics, 

glacial outwash

<2 23 180 eroding 2 85 42.5 3 115 38.3 ‐‐

14 n/a I(b) briaded 0

Volcanics, 

metavolcanics, 

glacial outwash

8 64 300 eroding 2.5 25 10.0 3.5 50 14.3 ‐‐

15 n/a I(a) step‐pool 0.1
Metavolcanics/ 

glacial outwash
8 90 256 eroding 2.75 20 7.3 4.5 35 7.8 ‐‐

8 44 248 2.5 29 12 4 72 20

REFERENCE REACH (UPPER MEADOW)

8 542 G(b)
meandering pool‐

riffle
0 glacial outwash 8 abandoned 1.5 28 18.7 4.5 53 11.8 n/a

9 n/a G(b)
meandering pool‐

riffle
0 glacial outwash 16 abandoned 2.5 28 11.2 5 60 12.0 n/a

Average 12 2.0 28 14.9 4.8 57 12

Average

Bed sediment size 

(mm)

Average
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Table 10 Metrics and observations, habitat hydrology, Lacey Creek and Tributaries, 2012

Lacey Meadows Study Area, Sierra and Nevada Counties, California

XS‐ID GPS ID
Channel 

Reach
Channel Type

Estimated 

streamflow

Water 

Temp

Specific 

Conducta

nce  (SC)

SC @ 25 

deg C

Baseflow 

Pool Area

Baseflow 

Pool Max 

Depth

Baseflow 

pool/riffle 

ratio

Undercut 

bank 

length

Undercut 

bank 

depth

Estimated 

riparian 

cover

Evidence 

of beaver 

activity?

(cfs) (deg C) (uS) (uS) (ft2) (ft) (ft) (ft) (%)

LOWER LACEY CREEK (LOWER MEADOW)

1 566 B
meandering 

pool‐riffle
0 16.2 44 54 170 1 ‐‐ 40 0.5 1 no

2 570 B
meandering 

pool‐riffle
0 16 44 56 900 3.2 60/40 15 1 20 no

3 550 B
meandering 

pool‐riffle
0 9.2 40 56 300 1.5 60/40 10 0.5 10 no

4 554 C
meandering 

pool‐riffle
0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ no

REFERENCE REACH (LOWER MEADOW)

5 562 SE Trib
meandering 

pool‐riffle
0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <1 no

UPPER LACEY CREEK (UPPER MEADOW)

6 541 F
straight pool‐

riffle
0.2 19 55 65 975 0.2 60/40 0 0 10 no

7 536 G(a)
meandering 

pool‐riffle
0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <1 no

10 532 G(a)
straight pool‐

riffle
0.2 15.5 46 56 800 1.3 60/40 25 2 15 no

11 n/a G(a) braided 0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 5 no

12 531 G(a)
straight pool‐

riffle
0.1 20 50 55 120 0.8 50/50 0 0 10 no

13 n/a I(a) braided 0.05 ‐‐ ‐‐ ‐‐ 90 0.5 25/75 0 0 5 no

14 n/a I(b) briaded 0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 5 no

15 n/a I(a) step‐pool 0.1 4.8 84 53 5 0.2 ‐‐ ‐‐ ‐‐ 20 no

REFERENCE REACH (UPPER MEADOW)

8 542 G(b)
meandering 

pool‐riffle
0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 50 no

9 n/a G(b)
meandering 

pool‐riffle
0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 5 no
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Slope = 0.06(bankfull streamflow)-0.44
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Lacey Creek channel planform (selected reaches) compared to predicted 
planform based on Leopold and Wolman (1957).  Lacey Creek channel slope 
was measured from 40-ft contour interval topographic map; a range for bankfull 
streamflow was estimated from field measured parameters and using published 
empirical equations

Figure 17.
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3.2.2.2 CHANNEL-REACH MORPHOLOGY CLASSIFICATION 

Similar to channel planform, channel morphology changes relative to channel slope 
and reflects processes within that segment of the watershed.  Montgomery and 
Buffington’s (1997) classification system can be used to relate morphology and 
processes in mountain channels.  In Figure 18, we plot Lacey Creek by reach based on 
general slopes measured from topographic maps as compared to the general 
distribution of alluvial channel types presented by Montgomery and Buffington (1997).  
Processes such as scour, deposition, and function of large woody debris can be inferred 
from the graph and applied toward channel restoration planning in specific areas.   

The predicted channel morphology generally conforms to our observations in the field.  
Reach A, which experiences inundation from Webber Lake dam operations, exhibits 
slopes and channel bedforms such as ripples and dunes, commonly associated with 
low-gradient sand-bed channels with limited sediment transport ability.  Reaches B, C, 
D, F, and G exhibit slopes less than 1.5 percent and express pool-riffle morphology, 
typical of channels with well-defined floodplains in mountain meadows.  Reaches H, I, 
and the lower segment of Reach J are located on an alluvial fan with slopes of 
between 1.5 and 3 percent, with braided or multiple-channels, typical of an alluvial fan.  
Both reaches have plane-bed morphology, are relatively straight, unconfined systems 
with beds comprised of sand and gravel, with cobble and small boulders.  Plane-bed 
morphology is further characterized by long stretches of relatively featureless bed; 
however, introduction of flow obstructions (i.e., instream wood) may force local pool 
and bar formation (Montgomery and Buffington, 1997).  Reach E exhibits a slope just 
over 2 percent and is partially (locally) controlled by bedrock, expressing a step-pool 
morphology.  Finally, Reach K, with a slope approaching 7 percent, exhibits a mixture of 
step-pool and cascade type morphology.  Instream wood in this reach is largely 
immobile and serves as structure and sediment traps.   The channel reach morphology 
can generally be used as guidance for restoration of form, structure and process if 
restoration is sought.  

3.2.2.3 REFERENCE REACH 

Comparison of a disturbed reach to a relatively undisturbed reach (reference reach) 
under similar climate, geology, soils, and vegetation establishes potential targets or 
criteria for restoration.  However, as is common in stream and meadow restoration 
practice in California, identifying a relatively undisturbed reference reach can be  
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0
fluvial

Lacey Creek Reach

Channel morphology of selected reaches in relation to general distribution of 
alluvial channel types adapted from Montgomery and Buffington (1997), Lacey 
Creek, Sierra and Nevada Counties, California.  Field identification of channel 
morphology and slopes measured from topographic maps are consistent with channel types 
as reported by the literature and can be used for guidance for future restoration. 

Figure 18.  
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difficult.  Given the relative difference in channel slope in Lacey Creek between the 
Lower and Upper Meadow, we identified two quasi-reference reaches: 1) Lower 
Meadow: the SE Tributary, and 2) Upper Meadow: an abandoned channel (pre 1966) in 
the Upper Lacey Meadow (Reach G(b)).  These reaches were selected based on 
whether or not they supported hydrologic or geomorphic functions (i.e., floodplain 
connectivity, sediment transport and deposition).  Although almost 50 years have 
passed since Reach G(b) was occupied by annual flows, the remnant channel still 
expresses morphology characteristic of a less-degraded system (e.g., vegetated banks, 
floodplain connectivity, point bar and riffle features).   It is likely that the abandoned 
channel was affected by land-uses in the first half of the century, but the reach 
provides a snapshot in time, largely unaffected by streamflow and/or sediment 
changes in the watershed in the second half of the century.  The abandoned channel 
can provide insightful information for future channel restoration or management; widths 
may be an appropriate guidance metric, although depths may be misleading due to 
some filling by overbank flows and organic materials.  Channel metrics for both Reach 
Gb and the SE Tributary are included in Table 9. 

3.2.3  HYDROLOGY 

We have characterized the hydrology using measured channel geometry, empirical 
approaches, and comparisons to nearby gaging stations operated by Balance 
Hydrologics for the Truckee River Watershed Council and U.S. Forest Service.  Table 11 
summarizes an estimated range of flows for Lacey Creek and nearby gaged 
watersheds.   A USGS topographic map (1981) delineates Lacey Creek as a perennial 
stream; however, mid-summer observations (2012) make it clear that some reaches, 
especially in sediment deposition zones within the meadows, do not presently support 
year-round flow, even while the streams continue to flow in bedrock-controlled 
reaches.  In 2012, Lacey Creek went dry sometime in late August and supported few 
isolated pools connected via hyporheic flow through coarse bed material.   

One of the primary objectives of outlining meadow hydrology is to understand the 
relative extent of frequency at which flood waters access or inundate flooplain or 
meadow surface.  Typically, streamflow in a pool-riffle channel crossing a meadow 
system can be expected to overtop its banks or engage its floodplain at least 5 or 6 
times in a decade—sometimes referred to as the 1.5-year or 2-year flow or ‘bankfull 
discharge’.  Inundation of a meadow surface at these frequencies serves many eco- 

 



Table 11.  Summary of estimated streamflow statistics in Lacey Creek and Upper Little Truckee River Watershed

Watershed Area

Average 

summer 

baseflow

Bankfull 

streamflow (1.5‐

2 yr flood)4
2012 Peak flow5 10‐yr flood6 100‐yr flood6

(sq. miles) (cfs) (cfs) (cfs) (cfs) (cfs)

Lacey Creek above Lower Lacey Meadow 6.1 0‐0.5 67‐220 240‐500 ‐‐ ‐‐

Lacey Creek above Webber Lake 1 9.3 0‐0.2 95‐285 340‐760 371 1,150

Perazzo Creek above Perazzo Meadows 2 6.1 0.2‐0.8 140 500 ‐‐ ‐‐

Little Truckee River above Perazzo Meadows 3 15.8 0‐1.0 290 694 ‐‐ ‐‐

Notes:
1. Lacey Creek above Webber Lake represents the most downstream point in the study area; USGS streamstats were computed for this location only.
2. Perazzo Creek above Perazzo Meadows : an adjacent watershed of similar size (6.1 sq. miles) with similar geology, climate, and land‐use.  Gaging station maintained and 
operated by Balance Hydrologics, Inc.; baseflows computed from WY2011; bankfull estimated from channel geometry, high‐water marks, and stage‐discharge rating curve
3. Little Truckee River above Perazzo Meadows : gage located approx. 2 miles downstream of Webber Lake outlet.  Gaging station maintained and operated by Balance 
Hydrologics, Inc.;  baseflow computed from WY2011‐WY2012; bankfull streamflow estimated from channel geometry, high‐water marks, and stage‐discharge rating curve.
4. Bankfull  estimates based  on Manning's equation and Continuity equation with parameters measured directly in the field or published  literature
5. WY 2012 peak flow for Lacey Creek was approximated  by two methods: a) WY 2012 peak flow (unit discharge) at Perazzo Creek above Perazzo Meadows;  and b) field 
measurements of channel geometry and high‐water marks, and  published emperical equations.
6. 10‐yr and 100‐yr estimates computed using USGS Streamstats : http://water.usgs.gov/osw/streamstats/ssonline.html   (estimated standard error: 83 % ‐96 %), 

212057 Hydrology 2012 Balance Hydrologics, Inc.
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hydrologic functions, such as depositing fine sediment and nutrients to meadow soils 
and plants while recharging local groundwater.    

High-water marks identified along Lacey Creek suggested 2012 peak flow was 
contained within the active channel in most locations.  Estimates of 2012 peak flow for 
Lacey Creek (340 cfs to 760 cfs) were well above estimates for 1.5- to 2-year discharge 
(95 cfs to 285 cfs).  If we assume that the 2-year discharge corresponds to ‘bankfull 
discharge, this year’s peak flow should have inundated Lacey Meadows.  The 
hydrology analysis and field evidence indicate that channel-floodplain connectivity is 
limited in the Lacey Meadow system, likely the symptom of an incised channel system.    

3.2.3.1 SURFACE-GROUNDWATER INTERACTION 

Springs and shallow groundwater discharge are an important source of baseflow in 
Lacey Creek.  Springs and associated discharge slope meadows tend to be located in 
the upper watershed near the contacts of different volcanic units and near outcrops 
between volcanic and glacial deposits (see Figure 10).  Areas of shallow bedrock also 
tend to support a shallow water table and wetland vegetation during dry years or 
periods of drought.  Figure 19 shows a 1992 false-color infrared aerial photograph of the 
Upper Lacey Meadow.  False-color infrared images provide a tool for investigating 
areas of surface-groundwater interaction, indicating areas of groundwater discharge 
or shallow groundwater by highlighting the presence of photosynthetically active 
vegetation. Healthy (actively transpiring) green vegetation appears red in the image 
and delineates areas where vegetation is able to reach shallow groundwater or 
abundant soil water.  The image in Figure 19 was recorded in July of 1992, during the 
dry season in a period of drought (1987-1993), and helps identify areas of the meadows 
which support riparian and wetland habitat during times of stress.  These areas may 
provide a starting point for future management objectives or protection.   

Groundwater discharge supports baseflow and habitat into the summer and through 
drought periods, ultimately relying on adequate aquifer recharge for supply.  
Groundwater recharge tends to occur in low-gradient areas where soils and geology 
are conducive to rapid infiltration rates.  If Lacey Creek is incised, with limited channel-
floodplain connectivity, the channel may serve to drain shallow groundwater.  Where 
roads and other watershed disturbance increase runoff and the rate of water delivery 
from the watershed, recharge may become impaired.  Restoration and land 
management actions which slow runoff and increase infiltration are likely to extend low  
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Inferred suface-groundwater interactions, 
Upper Lacey Meadows (1992 color infrared)  
Imagery indicates areas of inferred shallow 
groundwater or groundwater discharge (red) and 
dry areas (white)

Figure 19.
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flows later into the summer, improving habitat value.  This may consist of improving 
infiltration, channel-floodplain connectivity, perhaps through modifying roads and road 
drainage or restoring a higher frequency of overbank flows to incised reaches.  

3.2.4 LACEY CREEK CHANNEL CONDITIONS 

This section includes detailed descriptions of the channel conditions, reach by reach 
from downstream to upstream, and highlights where degradation appears to be 
occurring and where channel functions (such as floodplain connectivity) appear to be 
intact or partially intact.  

Using information collected from stream reconnaissance and hydrology calculations, 
we characterized channel conditions overall and by reach through systematic 
measurement of channel geometry and conditions at representative reaches.  At 15 
cross-sections, we measured active channel widths and depths using field evidence 
(i.e., absence or presence of deposition, vegetation change, abrupt change in slope).  
Similarly, maximum channel-corridor widths and depths were measured as defined by a 
terrace or meadow surface.  In addition, bed material was characterized (e.g., 
geologic origin and median diameter of sediment), channel planform and morphology 
were described as well as observations of high-water marks and aquatic habitat.  
Cross-section metrics are provided in Table 9, while habitat hydrology observations are 
included in Table 10.   

Overall, Lacey Creek appears to offer and sustain aquatic habitat, as indicated by an 
abundance of fish.   However, the fluvial system appears to be in a state of response to 
historical and, in some cases, ongoing disturbances in the watershed as evidenced by 
excessive sediment deposition, streambank erosion, and channel incision.  Figure 20 
illustrates one widely accepted view on the evolution of incised channels (Schumm, 
1999).  After initial incision, widening ensues leading to aggradation and eventually a 
new equilibrated state.  In general, we observe Lacey Creek exhibiting the first four of 
these states, from the initiation of incision to widening, with few reaches exhibiting 
equilibrated, or meta-stable conditions.   Identifying the stage of incision is critical to 
understanding when and how to intervene if restoration is sought.  For instance, bank 
stabilization or protection applied to an incising channel in the initial stages of incision 
would likely result in their failure due to the processes operating on the channel bed.  
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Evolution model of channel incision (adapted from Schumm, 
1999).  Initial incision (a. b) progresses to widening (c,d), to aggradation 
(d,e), and eventual stabilty (e).  The dashed cross-section (a) represents 
the pre-incision channel.

Figure 20.
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3.2.4.1  WEBBER LAKE 

The addition of the dam and later fish screens at the outlet of Webber Lake likely 
flooded the lowest portions of the meadow, increasing lacustrine areas and inundating 
channels and the meadow surface.  As a result, naturally formed deltas and emergent 
marshes at the edge of the lake may have been converted, while natural levees along 
the Lacey Creek channel may have served to limit the formation of distributary 
channels at the margin of the lake.  

A search of California’s Electronic Water Rights Information Management System 
(eWRIMS, 2013) does not indicate an active water right for Webber Lake or Lacey 
Creek.  In the past, Webber Lake water-surface elevations have been controlled by 
operations at the dam, with water levels fluctuating by as much as 3 to 4 feet (LaRivers, 
1994).  Currently, water surface levels may fluctuate in response to the management of 
removable fish screens—used seasonally to minimize fish migration over the dam.    The 
change in water surface elevations, although small by some reservoir standards, 
propagates upstream in Lacey Creek and has significant effects on hydrologic and 
geomorphic processes in the Lower Lacey Meadow (as described under Reach A).  The 
annual effects of changing base-level can directly affect channel morphology and 
aquatic habitat.  For instance, when Webber Lake is at its maximum water- surface 
level, the lake propagates upstream more than 0.4 miles from its lowest level3.  Under 
the historical and current management practices, the timing of the maximum water-
surface levels coincides with peak streamflow and sediment loading.  The higher base-
level promotes sediment deposition well upstream of the late-summer mouth of Lacey 
Creek.  Subsequently, when Webber Lake is lowered in the late summer or fall, lake 
level falls, transferring the location of sediment deposition.  At this time, there is typically 
insufficient streamflow to transport the sediment that was deposited during higher flows 
of the spring, and the peak flow sediment deposits appear to become a barrier for fish.   

                                                 

 

3 As measured from the channel outlet at the northern end of the natural levees. 
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A fluctuating base-level also influences the groundwater table controlled by the lake 
level within the lower portions of the meadow.  The cyclical wetting and drying of the 
finer soils triggers bank collapse, sloughing and knickpoint erosion.  All knickpoints were 
observed in smaller tributaries to Webber Lake including the West Tributary.  When 
incision occurs in valleys comprised of fine sediment, water is confined to the incised 
channel and erosion can propagate upstream for some distance (Schumm, 1993), and 
may explain why Lacey Creek is incised in the lower meadow.   

West Tributary: A small and ephemeral tributary drains the western slopes above Lower 
Lacey Meadow and discharges to a separate inlet of Webber Lake.  Both Meadow 
Lake Road and Webber Lake Road cross the West Tributary.  At this crossing, Webber 
Lake Road appears to intercept streamflow, diverting a portion of the flows away from 
the meadow.  In response, the meadow on the downstream side of the road appears 
to be drying, with newly-recruited conifers appearing to take the place of herbaceous 
communities over the past decade.  

3.2.4.2  LOWER LACEY CREEK CHANNEL CONDITIONS 

Based on classifications discussed in previous sections, Lower Lacey Creek (Reaches 
A—D, including SE and SW Tributaries) is characterized by a lower gradient reach that 
has dominantly formed in glacial outwash, till, and more recent alluvium.  These 
characteristics, combined with historical disturbance, support a meandering single-
channel planform and pool-riffle morphology.  Lower Lacey Creek is joined by the SW 
tributary, near the head of the meadow and the SE tributary mid-way across Lower 
Lacey Meadow (see Figure 15).   

Reach A: Reach A includes portions of the channel affected by inundation or 
fluctuating water levels from dam operations at Webber Lake outlet.  Reach A is 
characterized by a wide, shallow channel set within natural sand bars with some gravel, 
mobile bed material, and abundant riparian vegetation.   

Reach B extends upstream from areas influenced by Webber Lake dam operations, 
across a significant portion of Lower Lacey Meadow to a confluence with an 
ephemeral tributary.  Reach B is characterized by a single meandering channel, sandy-
gravel substrate with an approximate channel slope of 0.4 percent and supports pool-
riffle morphology and intermittent willow riparian.  In sections, Reach B continues to 
exhibit active meanders and channel migration as evidenced by bank erosion and 
point bar formation, while other sections appear to be at initial stages of channel 
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incision.  In August 2012, pools were connected by shallow flows across riffles, measured 
less than 3 feet deep and ranged between 150 to 900 square feet in area, providing 
habitat for numerous fish.   

Absence of high-water marks (i.e., wood, sediment and debris) on the meadow surface 
along Reach B suggests that peak flows in 2012 (greater than a 2-year recurrence) 
were confined to the active channel.  Incision in this area appears to be affecting 
shallow groundwater conditions, and historical aerial photography indicates a transition 
from wet meadow herbaceous vegetation to dry, upland vegetation (e.g., upland 
grasses such as squirrel tail and lodgepole pine). 

An 1889 topographic map shows two distinct channels flowing along the length of the 
valley, each discharging to Webber Lake in two distinct locations.  While the accuracy 
of the map may not be reliable, given the scale and surveying technology, the 
indication of two distinct channels at that time, compared with only one primary 
channel today, suggests that Reach B may have avulsed (naturally) or been realigned 
to flow into the Reach A, or SE Tributary channel.  This realignment would have resulted 
in significantly higher flows concentrated in a relatively small channel, and may also 
help explain the degraded and incised conditions observed in Reach B in the vicinity of 
cross-section-1 (XS-1, Table 9).  

SE Tributary drains almost 2 square miles of a significant portion of the eastern 
watershed and discharges to Lacey Creek in Reach B.  The SE Tributary drains a 
watershed of older metavolcanics and pyroclastic volcanics.  The tributary forms a 
single-threaded, meandering, pool-riffle channel across the Lower Meadow with a 
gravel and sand substrate---fining in the downstream direction.  Observed conditions 
throughout the meadow reach suggest the channel is relatively stable with minor areas 
of bank instability and channel incision, perhaps as indication of fewer disturbances in 
this portion of the greater watershed.   This reach is used as a ‘reference reach’ for 
future restoration objectives. 

Reach C is in the southwest corner of the Lower Meadow and appears to be a 
transitional reach.  It receives additional streamflow and sediment supplies from the SW 
tributary and other intermittent and ephemeral tributaries.  Reach C is characterized by 
a single meandering channel, gravel substrate with contributions of coarser material, a 
channel slope of 0.7 percent, slightly steeper than Reach B, and supports pool-riffle 
morphology but lacks extensive riparian vegetation along the channel banks.  
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Meanders are actively migrating as evident by large-scale bank erosion and actively 
propagating point bars with some active point bar cut-offs.  Depths from the meadow 
surface down to the channel bed in this reach are in excess of 5 feet high with high-
water marks from 2012 peak flow identified well-below the meadow surface, further 
suggesting incised conditions and/or continued channel adjustments under the current 
hydrologic regime.   Based on limited topography, this reach appears slightly steeper 
than upstream and downstream areas, possibly a result of localized incision. 

SW Tributary is an ephemeral tributary that originates in the western slopes of the 
watershed and receives overflow from the ‘Southwest Pond’, a tarn, or glacial cirque 
lake.  Knickpoints or head cuts were observed propagating up the lower segment of 
the SW tributary and may be the result of increased hydrologic connectivity with runoff 
originating from portions of Meadow Lake Road. 

Reach D is the upper most reach of the Lower Lacey Meadow and is characterized as 
a single-meandering channel with a similar channel slope to Reach B (0.4 percent).  This 
reach receives discharge from the steeper bedrock controlled and confined valley 
immediately upstream (Reach E)4 and therefore exhibits a coarser substrate and 
supports a robust willow riparian corridor.  The absence of an alluvial fan or excessive 
sedimentation at this transition (the confined valley above to the meadow) may 
support the hypothesis that excessive sediment, observed in the Upper Lacey Meadow, 
is regulated by the bedrock control between the upper and Lower Meadow, and does 
not presently move in significant quantities into the lower meadow. 

                                                 

 

4 Field reconnaissance did not include, Reach E.  Findings are based on historical aerial 

photographs and maps. 
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3.2.4.3 UPPER LACEY CREEK CHANNEL CONDITIONS 

Upper Lacey Creek and tributaries supporting Upper Lacey Meadow exhibit 
characteristics of excessive sediment supply from both natural and anthropogenic 
sources.  Natural sources are considered to include hillslope erosion, landslides, debris 
flows and streambed and bank contributions.  Anthropogenic sources include 
streambed and bank erosion associated with road capture, increased runoff from 
roads, grazing impacts, and channel modifications or diversions.  As discussed above, 
the Upper Meadow is slightly steeper than the Lower Meadow.  The Upper Meadow is 
also smaller and more confined than the Lower Meadow, and is therefore likely more 
influenced by upland processes.  Reach conditions in Upper Lacey Meadow are shown 
in Figure 16 and described from downstream (Reach E) to upstream (Reaches J and K) 

Reach F is at the downstream end of the Upper Meadow, and is characterized by a 
single straight channel with pool-riffle morphology and coarse (gravel-cobble) active 
sediment bars, aligned along the west side of the valley at the base of adjacent 
upland glacial deposits.  The straightness of the channel may be controlled by shallow 
bedrock, tectonic tilting associated with the inferred fault zone that helped to create 
the valley or anthropogenic modifications.  The channel slope is less than 0.5 percent, 
and is likely greatly  

influenced by valley narrowing, downstream bedrock control, and resultant sediment 
depositional areas.  Shallow bedrock and channel slopes also appear to induce 
shallow groundwater conditions at this, the lower end of the Upper Meadow.  Seeps 
and springs were observed along this reach and appear to be a source for baseflow, 
offering support for wet meadow conditions adjacent to the channel.   

Reach G consists of two sub-reaches: Reaches a and b.  Reach G(a) is the current 
channel and became the dominant channel between 1955 and 1966, while Reach 
G(b) is the historical channel which continues to support streamflow from springs and 
overflow events.  Figure 16 shows the location and alignment of these reaches, and 
Figure 21 shows the changes which occurred here.   Historical aerial photographs 
indicated that Lacey Creek meandered across the Upper Meadow as a single 
meandering channel in the location of Reach G(b). Sometime before 1966, the 
channel changed course at the head of the meadow, cutting through well-developed 
soils and forming a straight channel along the forest-meadow transition before rejoining 
the meadow approximately 2,500 feet downstream.  Today, the area in the vicinity of 
the former channel (Reach G(b)) is relatively dry and exhibits characteristics of a dry 
meadow.  
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Comparison of channel changes, Reach G, A: 1955 and B: 1966, Upper 
Lacey Creek.  Lacey Creek follows a sinuous path through the Upper Lacey Meadow 
in 1955.  Sometime before 1966, Lacey Creek largely abandons its historic channel 
(red arrow) and follows a linear path along the western edge of the meadow. Cause of 
channel change is uncertain but may be associated with a temporary dam.

Figure 21.

A B



LACEY MEADOWS ASSESSMENT • SIERRA AND NEVADA COUNTIES • CALIFORNIA 

- 114 -  Balance Hydrologics, Inc. 

Three notable floods occurred within the region over this period of time (1955, 1963 and 
1964); the 1964 flood was the second largest flood on record.  While it may not have 
been the intention to completely realign the main channel in the Upper Meadow, slight 
modifications for grazing management or road capture may have altered conditions 
just enough so that one or several of these large events resulted in wholesale channel 
modification.   

Most of Reach G (a), the active channel, is very straight and passes through upland 
areas at the base of the moraine on the west side of the valley, while the portion of the 
channel which crosses the valley is actively widening.  An approximate channel slope 
for this reach approaches 1 percent with plane-bed and pool-riffle morphology and a 
coarse gravel substrate with many small boulders and cobbles mined from side 
moraines.  The straight alignment of Reach G(a) may be controlled naturally by 
bedrock, structure (i.e., active fault trace) or simply the presence of an historical 
remnant channel.  Reach G(b) was abandoned, but exhibits channel morphology 
typical for its position in the watershed and in a montane meadow, so we have 
identified it as a ‘reference reach’ for the Upper Lacey Meadow, discussed later in this 
section.   

An historical map (1940) shows at least two roads terminating at a point on Lacey 
Creek where the channel abruptly adjusted course, and field evidence suggests that 
significant anthropogenic modifications were made in at this location.  Closer 
inspection of the channel at this location revealed buried boulders in the channel, 
aligned perpendicular to flow direction.  Immediately upstream, cobbles were piled 
along the channel margins, significantly higher than the active floodplain and adjacent 
bars, suggesting active modification of the channel, possibly in order to maintain roads 
or sheep grazing encampments at this point.      

There are many examples of forced diversions or dams constructed in other montane 
meadows to support ranching and grazing objectives.  Historically, ranchers relocated 
or altered entire stretches of channel to dry out meadows, making them more suitable 
for sheep grazing.  In fact, we observed several gravel push-up dams in the 
abandoned channel, likely attempts at channel modifications or efforts to dewater the 
meadow.  Our anecdotal observations in many Sierra Nevada meadows indicate that 
this practice was possibly more common in areas grazed by sheep.  Sheep are 
susceptible to hoof rot, a bacterial infection affecting sheep grazed in moist or wet 
areas, such as montane meadows. Additionally, relocating a stream to the meadow 
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fringe may improve access and more than double the pasture available for grazing 
and was a typical practice in the Klamath Basin of northern California and Southern 
Oregon.   

Reach H is a transition reach between an alluvial fan and lower gradient meadow and 
receives additional streamflow and sediment supply from ephemeral tributaries.  Reach 
H is characterized by a relatively wide braided or multi-channel system with a channel 
slope exceeding 1.5 percent.  Extensive sediment deposition in this area appears to 
contribute to active channel migration and wood recruitment.   Large (3-foot diameter) 
wood was observed buried by coarse (gravel-cobble) sediment, suggesting abundant 
sediment and wood supply to this reach.  Recent and excessive sediment was also 
observed deposited on meadow surfaces.   

Reach I: Similarly to Reach G, Reach I was also bifurcated by an historical event and is 
divided into Reach I(a) and Reach I(b) (Figure 22).  Both reaches occupy an alluvial fan 
surface with slopes near or exceeding 3 percent with expression of pool-riffle and step-
pool morphology.  Multiple active and abandoned channels exist across the fan 
surface.  Channel substrate is coarse gravels and cobble with small boulders, 
coarsening in the upstream direction.   
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Comparison of channel changes, Reach I, A: 1940 historical map and B: 
2010 aerial photograph, Upper Lacey Creek.  Historically, Lacey Creek followed 
a path along the east side of the alluvial fan; road construction down the fan surface 
captured streamflow sometime after 1940 and redirected most of the flow today (red 
arrow).

Figure 22.

A B
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A review of a 1940 historical (USGS) topographic map and field observations suggest 
that a road captured the natural channel (Reach I(a)) and generated a new channel 
along the length of the road (Reach I(b)).  Today, Reach Ib is maintained as the active 
channel while Reach I(a) conveys streamflow from springs and discharge slope 
meadows along the alluvial fan and forested uplands.  Reach I(b) exhibits active 
widening and downcutting and provides a source of excess sediment to the Upper 
Meadow, largely bypassing the Reach I(a) in many locations.  As a result, Reach I(a) is 
largely intact, having not experienced the same magnitude of runoff as Reach I(b), 
which receives significant flows from old road alignments. 

Reach J is a tributary to Lacey Creek with two branches draining a relatively large 
portion of the southwestern corner of the watershed.  Reaches J(a) and J(b) drain 
steep forested uplands and form a confluence on an alluvial fan (Reach J(c)).  In 
general, Reach J is characterized by a single step-pool channel above Meadow Lake 
Road and below the road.  As Reach J(b) flows off the steeper slopes, it transitions into 
a broad swale where it flows over coarse glacial deposits upstream of the meadow.  
Once encountering the finer meadow soils, the channel becomes deeply incised as it 
crosses the steeper upper portions of the meadow.  These fine-grained soils are 
mapped as aquolls and borolls in published soils maps (Hanes, 2002), but incision 
appears to have lowered the water table significantly, such that these portions of the 
upper meadow now support conifer forests and young pines growing on desiccated 
meadow soils, especially in proximity to the incised channel.  Legacy logging and runoff 
collected from Meadow Lake Road and directed to the channel may be reasons for 
channel degradation downstream.  Reach J(a) exhibited streamflow well into the late 
summer while the mainstem of Lacey Creek (Reaches K and I) was dry, and appears to 
be a primary source of perennial water to the meadow. 

Reach K: Lacey Creek originates from a shallow meadow along a saddle on the 
watershed boundary and quickly drops through a steep, bedrock-controlled cascade 
and step-pool reach.  Channel slope ranges between 5 and 7 percent with colluvium 
and large wood providing structure.  Reach K appears to be actively mining the toe of 
unconsolidated colluvium and dry ravel, from unstable volcanic cliffs— a presumably 
natural process that appears to be exacerbated by Meadow Lake Road and its 
embankment, which reduce the natural channel width in portions of this reach.  
Furthermore, an in-board ditch collects runoff from steep, ephemeral tributaries and the 
road surface and conveys flows to the channel via multiple culverts.  Active rilling on 
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the road surface and in-board ditch erosion and proximity to Lacey Creek suggests that 
runoff and sediment are readily generated and delivered directly to the channel.  
Reach K and adjacent tributaries in this portion of the watershed appear to be a 
significant source of sediment to the Upper Meadow.  

In summary, Lacey Creek has experienced several episodes of degradation in a 
number of reaches, with sediment delivery, bank instability, and channel incision 
continuing in those locations today.   

3.2.5 CHANGES IN RIPARIAN CORRIDOR ACREAGE 

The proportion of willow habitat to meadow size and changes in willow abundance 
was evaluated from stream walks, comparison of historical aerial photograph for the 
Lower and Upper Meadow.  The 1955 and 2009 aerial photographs provided the best 
quality images for comparison.   Willow cover was delineated in GIS (Figure 23), and 
total area was computed for both years and compared (see Table 12).   

Willow cover is sparse or absent in many locations, particularly along Reaches G, C, 
and the SE tributary reach and there was little to no sign of active willow recruitment 
throughout the areas absent of willow.  There are many potential causes for this 
observed lack of willow recruitment. As discussed previously in Chapter 2, willow 
germination is most likely to occur under a specific sequence of events that follow 
inundation of floodplain surfaces (e.g., point bars) and result in areas of moist, bare 
mineral soil being exposed during the seed release period for willows (Mahoney and 
Rood, 1998).  Therefore, a reasonable explanation for the observed lack of willow 
recruitment is that changes in watershed conditions have reduced the frequency with 
which hydrologic conditions conducive to willow germination and persistence occur 
within Lower Lacey Meadow.  It is possible that sheep grazing may also be limiting 
willow recruitment, either through trampling willow seedlings when watering out of 
Lacey Creek or through browsing of willow seedlings—as observed during our 
reconnaissance.   

Historical analysis suggests that willow cover is more abundant today (49 acres) than in 
1955 (35 acres).   However, the  
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Table 12.  Changes in meadow size and extent of willow riparian

                Lacey Meadows, Sierra and Nevada Counties, California

1955 2009 Change

(ac) (ac) (ac)

Lower Meadow area 396 385 ‐11

Upper Meadow area 99 72 ‐27

Total meadow area 495 457 ‐38

Willow Riparian Area  

(Upper and Lower Meadows)
35 49 14

Willow riparian as percent of 

meadow area
7.1 10.7 ‐‐

Notes:
1. Historical aerial photographs (geo‐rectified) were used to compare meadow 
areas and riparian cover.
2. Areas were calculated using GIS (ArcMap 9.4)

212057 Meadow Changes 2012 Balance Hydrologics, Inc.
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portion of willow habitat is small regardless of the year: willow occupied roughly 7 
percent of the Lacey Meadows (Upper and Lower) in 1955 as compared to roughly 11 
percent in 2009.  The increase in willow acreage between these two years may suggest 
impacts prior to 1955 or improving conditions after 1955; regardless, the percentage of 
willow riparian in Lacey Meadows is much lower than other Sierra meadows that exhibit 
large and robust populations of willow flycatcher, as suggested by current literature.  
There may be several reasons for this.  Willow depend on a high soil moisture regime 
and a specific sequence of flow-related events for germination and recruitment.  
Reduced soil moisture may be related to absence of overbank flows in recent years.   

It is probable that the observed increase in willow between 1955 and 2009 is related to 
changes in grazing practices, which have resulted in less livestock use within Lacey 
Meadows, perhaps allowing for willow growth in localized areas that support willow 
recruitment and growth.  Alternatively, large floods prior to 1955 may have scoured 
willow communities from the channel edge.  The observed increase in riparian scrub 
habitat during this period represents a net improvement in the ecological functions 
potentially provided by Lacey Meadows, but it should not mask the equally important 
observations that, overall, riparian scrub habitat is limited within Lacey Meadows and 
that recruitment and growth of new shrubs is almost non-existent.  

3.2.6 WILDLIFE AND AQUATIC HABITAT RELATIONSHIPS 

As described above, some reaches of Lacey Creek are functioning relatively well with 
stable banks, some degree of floodplain connectivity, extensive vegetation cover and 
riparian scrub vegetation, and undercut banks and other in-stream habitat features 
that support fish habitat and macroinvertebrate production.  Other reaches show 
evidence of channel degradation, a lack of floodplain connectivity, limited fish habitat, 
denuded stream banks, and heavily browsed, or a complete lack of, riparian scrub 
vegetation.  The following sections provide brief assessments of the wildlife and aquatic 
habitat conditions provided by each reach.   

3.2.6.1 WILDLIFE AND AQUATIC HABITAT VALUES 

Montane riparian and wetland scrub plant communities provide habitat for many 
species of migratory songbirds, most importantly species that only nest in riparian scrub 
habitats such as willow flycatchers and yellow warblers.  These plant communities, 
which are primarily composed of willows within Lacey Meadows, provide abundant 
refugia and breeding substrate for bird prey (i.e., invertebrates), and they provide 
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nesting, foraging, and thermal cover for the birds themselves.  Shrub density and 
abundance are critical components of habitat quality for many species of birds found 
in high-elevation Sierra Nevada meadows (Serena, 1982;, Harris and others, 1987 1988; 
Fowler and others, 1991; Green and others, 2003).  For example, Bombay and others 
(2003) found larger and more robust populations of willow flycatchers in large meadows 
with a significantly high percentage (60 percent) of shrub [willow] relative to open, 
grassy meadow areas, and greater nesting success in territories with more willow cover.  
Willow cover is at its densest, tallest and most contiguous in Lower Lacey Meadow near 
the lake margin, where it forms almost impenetrable thickets (Reach A).  During much 
of the willow flycatcher study at Lacey Meadows (1998 – 2008) territories and nests were 
most densely clustered at the northern end of Reach A (Appendix E), where high-
quality willow flycatcher habitat and habitat for other migratory songbirds is found.  

Upstream of Reach A and through Reach B to the Meadow Lake Road crossing, 
riparian scrub habitat is confined to a narrow band along the active stream channel 
and the closest abandoned oxbows.  Therefore, nesting habitat for birds is also closely 
restricted to the stream and oxbow system.  Bird habitat quality for within this reach of 
Lacey Creek generally declines with increasing distance from Webber Lake since the 
extent of standing water and willow cover within and along the creek also declines with 
distance from the lake.   For example, willow flycatcher territory density is lower along 
this reach of Lacey Creek, relative to Reach A, but a number of locations are still 
consistently occupied from year-to-year (Mathewson and others, 2011).  As discussed 
above, willow germination and recruitment is reduced in this area due to livestock, 
incision and bank instability along Lacey Creek, or some combination of these two 
factors.  Without recruitment of new riparian scrub habitat, bird habitat quality within 
this reach of Lacey Creek may not be sustainable. 

Southwest and upstream of the road crossing, riparian scrub habitat along Reach B 
becomes more extensive but is drier relative to riparian scrub habitats further 
downstream.  Shrub foliar cover and shrub height also decrease along this reach of 
Lacey Creek, and the herbaceous understory changes from a sedge-dominated 
community to grass and forb-dominated community with more open ground.  These 
areas of drier riparian scrub provide less cover for ground nesting birds.  Willow 
flycatchers are typically not found in these drier areas, but yellow warblers are still 
relatively abundant (Cain and Loffland, unpublished data).  These drier willow areas 
also see an increase in ground squirrels, chipmunks, and edge species such as Douglas 
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squirrels and deer mice, all of which may be potential nest predators for migratory 
songbirds.   

Taller and denser riparian scrub habitat is found at the southwestern edge of Lower 
Lacey Meadow along Reach C and near the pond.  Similarly, areas of discharge slope 
meadow along Reaches F and J within Upper Lacey Meadow support dense riparian 
scrub habitat.  These areas provide potentially suitable habitat for many species of 
migratory songbirds, including yellow warblers. Willow flycatchers are occasionally 
detected in Reach C and near the pond within Lower Lacey Meadow, but the species 
has not been detected in Upper Lacey Meadow despite the presence of suitable 
habitat along Reaches F and J.  However, Upper Lacey Meadow has not been 
extensively surveyed for willow flycatchers so intermittent, but undocumented use, by 
willow flycatchers is possible. 

The lack of willow flycatchers within Upper Lacey Meadow may also be at least partially 
attributed to livestock grazing.  Willow flycatchers, and many other species of migratory 
songbirds, are known to be adversely affected by livestock through direct browsing of 
riparian scrub vegetation, which can result in hedging (i.e., a lack of shrub growth), 
foliage removal (which reduces prey production and cover), and a lack of vegetation 
recruitment (which reduces long-term habitat suitability and habitat suitability for 
species that prefer early-succession vegetation ) (Littlefield, 1989; Sanders and Flett, 
1989; Cicero, 1997; Mathewson and others, in press, Green and others, 2003). Similarly, 
increased brown-headed cowbird (Molothrus ater) populations, a songbird brood 
parasite, are associated with livestock; the presence of cowbirds often leads to 
reduced nest success for many songbirds, including willow flycatchers and yellow 
warblers (Purcell and Verner, 1999, Goguen and Mathews, 2001).  

In areas where riparian scrub vegetation occurs close to the forest edge, such as along 
Reaches C, F, and J, this habitat may support a variety of riparian/forest edge species 
such as northern goshawks, long-eared owls, and great gray owls, in addition to species 
of migratory songbirds.  Additionally, these reaches of Lacey Creek provide high-quality 
foraging habitat for many mammal species such as American martens, wolverines, 
Sierra Nevada snowshoe hares, Pacific fishers, Sierra mountain beavers, and Sierra 
Nevada red foxes, species that prefer linear riparian and meadow habitats with access 
to adjacent forested cover (as opposed to the vast open areas that characterize the 
main part of Lower Lacey Meadow, for example).   
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In addition to riparian scrub vegetation, most reaches of Lacey Creek contain gravel 
bars.  Killdeer and especially spotted sandpipers are abundant in these habitats, which 
they use for foraging and nesting. Other shore birds such as western sandpiper, 
American avocet, and greater yellowlegs are occasionally observed on the mudflats 
along Reach A.  Mudflats are not commonly found in many Sierra Nevada meadow 
and riparian ecosystems; therefore, Lacey Meadows tends to support a much greater 
diversity of shorebirds and waterfowl relative to many other Sierran meadows. 

As previously described, aspens are largely absent from Lacey Meadows and 
surrounding uplands. Aspens provide high quality habitat for many bird and mammal 
species (see Shepperd and others, 2006 and references cited therein); thus, increasing 
aspen cover within riparian scrub habitats along Lacey Creek, particularly within areas 
of having a pronounced groundwater influence such as Reaches F, J, and I(b) and 
discharge slope meadows,  would greatly enhance the overall wildlife habitat values of 
the Lacey Meadows Watershed.  Aside from increasing aspen cover, an increase in 
riparian cover would also enhance the wildlife habitat values of riparian scrub 
communities along Lacey Creek within Lacey Meadows.  Considering its size, willow 
cover is limited within Lacey Meadows, particularly when compared to adjacent 
meadow ecosystems of a similar size. Increased willow cover along streams and 
oxbows in Reach B and the SE tributary to Reach B, especially when associated with 
slow-moving and standing water, would substantially increase habitat for willow 
flycatcher, yellow warbler, and other species of migratory songbirds (Bombay and 
others, 2003, Mathewson and others, in press).   

3.2.6.2 AQUATIC HABITAT VALUES 

Based on observations in summer 2012, the habitat in Lacey Creek appears to satisfy 
conditions needed to support fish populations.   Although many stream banks were 
actively eroding and deeply incised, some undercut bank features were identified in 
Lower Lacey Meadow.  Undercut banks provide cover for fish and invertebrates and 
are often an important habitat feature in meadow streams especially where other 
cover or canopy features are lacking (Myers and Resh, 2000).  Riparian scrub 
vegetation does not appear to be a major cover component in some reaches of 
Lacey Creek.  In reaches where riparian scrub vegetation is present , such as Reaches 
A, D, F, H, I and sections of Reach B, fish habitat is likely enhanced due to better 
regulation of water temperatures, increased in-stream habitat complexity, and greater 
bank stability. 
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Substrate conditions appeared to be good for spawning and macroinvertebrate 
production outside of reaches heavily impacted by livestock within Upper Lacey Creek 
(e.g., Reach G).  In some sections of Lacey Creek floodplain connectivity is reduced 
between the creek and meadow during annual high flow events. When creeks and 
meadows become hydrologically disconnected from their floodplains, the loss of 
meadow vegetation due to the lowered water table may result in greater erosion and 
increased transport of substrates.  The result is increased channel incision and 
progressively greater hydrologic disconnection (see Figure 20) (Schumm, 1999, Purdy 
and Moyle, 2009).  In a disconnected system, during high flows fish are unable to use 
flooded meadow vegetation as refuge from high velocity currents.    

Scouring and incision may also remove macroinvertebrate prey species and transport 
large volumes of sediment downstream, diminishing water quality.  During low flows, in a 
system with good hydrologic connectivity, riparian vegetation can moderate stream 
temperatures and provide cover for fish.  Nonetheless, even in an apparently 
disconnected system such as Lacey Creek, the mere presence of fish is considered an 
indicator of stream condition (Purdy, 2005).  Fish, such as the abundant brook trout (a 
non-native species) observed in Upper Lacey Creek during field surveys, require clean, 
cold, well oxygenated water and an abundant food supply to thrive (Purdy and Moyle, 
2006).  During August 2012, stream temperature measurements ranged between 4.8 
degrees C. and 20 degrees C with the higher temperatures recorded in the more 
disturbed reaches (Reach G(a)) of Upper Lacey Meadow. Other non-native and native 
fish species were observed throughout Lower Lacey Creek during field visits earlier in the 
summer when flowing water was still present in most of Lower Lacey Creek. Thus, 
despite obvious signs of degraded fish habitat quality in some reaches, much of Lacey 
Creek appears to support robust fish populations primarily comprised of non-native, 
introduced sport fish species.   

In contrast, the presence of non-native fish throughout Lacey Creek lowers habitat 
suitability for most species of amphibians. For example, the decline of mountain yellow-
legged frogs in the Sierra Nevada has been correlated with the introduction of 
predatory, non-native fish (like brook trout and rainbow trout) to formerly fishless 
portions of the frog’s range (Davidson and Knapp, 2007), and removal of introduced, 
predatory fish has been found to result in increased populations of yellow-legged frogs 
(Knapp and others, 2007).  During reconnaissance surveys of Lacey Creek, several 
areas of isolated, ponded water were observed within Lacey Creek. Some of these 
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areas appeared to not contain fish. To the extent that these fishless areas of isolated 
ponding are more or less consistently found from year-to-year, they could provide a 
reliable source of suitable amphibian breeding habitat; however, due to low snow and 
rainfall amounts in 2012, it is unknown whether these areas of isolated ponding would 
be observed in years with average or above average precipitation. In the event that 
these areas are more frequently connected to other parts of Lacey Creek and 
accessible to fish throughout the summer, their suitability for amphibian breeding would 
be greatly reduced.  Similarly, the pond at the southwest corner of Lower Lacey 
Meadows could provide suitable amphibian breeding habitat. It is not known if fish 
occur in this pond; however, given the fish stocking history of Webber Lake and Lacey 
Creek, it is assumed that non-native fish exist in the pond and that the suitability of the 
pond for amphibian breeding is relatively low, similar to Lacey Creek.  

3.3 MEADOW ASSESSMENT 

Meadows were assessed along with stream and riparian corridors on August 22-23, 
2012. Plant community boundaries were initially mapped in ArcGIS 10.1 at a scale of 
1:6,000 (1 inch equals 500 feet) using a color aerial image obtained from the U. S. 
Department of Agriculture National Agricultural Imagery Program (NAIP) (USDA, 2011). 
NAIP images are true-color aerial images with a 1-m ground resolution that are flown 
and updated at roughly 2-year intervals. The 2010 NAIP image for Sierra County was 
used to prepare an initial plant community map.  Plant community boundaries were 
delineated where readily apparent on the aerial image at the specified scale.  The 
initial plant community map was refined in the field during reconnaissance surveys 
completed from 22 August to 23 August 2012, and a final plant community map was 
prepared in ArgGIS version 10.1 using information gathered during reconnaissance 
surveys. 

Initial maps of meadow HGM types were prepared from 2010 NAIP imagery using the 
meadow typology developed by Weixelman and others (2011).  These maps were 
refined during field reconnaissance surveys in August 2012 and calibrated by a 
selected number of soil samples to examine rooting depth and redoximorphic soil 
features (which can be used to infer meadow hydrology) as required to differentiate 
among meadow HGM types.  Following fieldwork, false-color infrared imagery from 
1992, as obtained from the Tahoe National Forest Sierraville Ranger District, was used to 
assist in the delineation of boundaries between mesic/wet and dry meadow types, 
particularly within Lower Lacey Meadow, as these boundaries were difficult to discern in 
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the field with a reconnaissance-level survey effort. This information was used to prepare 
a final map of meadow HGM types for Lower and Upper Lacey Meadow in ArcGIS 10.1.   

A single site, following the protocol described by Weixelman and others (2011) was 
established in Upper Lacey Meadow in the vicinity of the realigned Reach G and 
permanently marked in the field to facilitate re-assessment in future years (Figure 24). 
This site was chosen because it superficially appeared to exhibit the attributes of a low-
functioning site and would, therefore, be likely to show an improvement in ecological 
condition in response to changes in grazing management, ecological restoration 
activities, or other restoration or management activities to Lacey Meadows and the 
surrounding watershed that may occur at some point in the future.  

Four additional assessment sites were located in other parts of Lacey Meadows within 
locations generally representative (in terms of landscape position, soil moisture regime, 
and plant community composition) of the surrounding landscape (see Figure 24). Due 
to time constraints, an abbreviated version of the Weixelman methodology was 
employed at these points.  The most common plants at each location and seral status 
ranking of each plant, based on the USFS Region 5 range plant list (USFWS 2012), were 
noted at each site, and a single soil sample was collected to examine rooting depth,  
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soil saturation, and the presence or absence and depth of soil mottles to aid in a 
determination of meadow hydrology.  These data were used to derive an estimate of 
meadow condition at each assessment site.  

3.3.1 CURRENT MEADOW CONDITION 

Meadow condition assessments are summarized in Table 13 and described in more 
detail below for both Upper Lacey Meadows and Lower Lacey Meadows.   

3.3.1.1 UPPER LACEY MEADOW 

Three assessment sites were located in Upper Lacey Meadow.  One site, which followed 
the methodology described by Weixelman and others (2011) was located in the middle 
portion of Upper Lacey Meadow within a dry meadow that showed obvious signs of 
moderate to heavy sheep grazing. The chosen site was representative of the 
surrounding area, which generally corresponded to the length of Reach G of Lacey 
Creek (see Figure 24).    Field data forms from this site are included as Appendix F.  The 
five most commonly encountered plants and their seral status rankings (for dry 
meadows) at this site were: mat muhly (mid seral), an annual knotweed (Polygonum 
sawatchense ssp. sawatchense, early seral), Parish’s yampah (mid seral), mountain 
Navarretia (Navarretia divaricata, early seral), and marsh cudweed (Gnaphalium 
palustre, early seral). Rooting depth averaged 4 inches and 49 percent of the 
assessment site was characterized by bare ground.  Following the dry meadow 
scorecard for assessing meadow function (Weixelman and others, 2011), this portion of 
Upper Lacey Meadow was ranked as low ecological status based on its dominant 
plants, most of which were ranked as early seral, and the extensive amount of bare soil 
(low ecological status dry meadow sites are considered to have over 13 percent bare 
ground).  Rooting depth was indicative of high ecological status sites (root depth 
greater than 3 inches), most likely due to the presence of mat muhly throughout the 
assessment site; however, the large amount of bare ground and preponderance of 
early seral status plants drove the overall site ecological status ranking down to low 
ecological status. It should be noted that many of the areas that exhibit bare ground or 
encroachment by conifers are mapped as aquolls and borolls—wetland type soils in 
Hanes (2002) and suggest that these areas are undergoing conversion to dry meadow.  
Representative photographs of this site are shown in Appendix G. 

Two additional assessment sites were located in lower portions of Upper Lacey 
Meadow. One plot was located within the portion of the meadow generally  



Table 13. Summary of Lacey Meadows Condition Rankings 
 

 

Site Id  Scorecard Used 
Species 

Composition 
Root Depth  Bare Ground 

Overall 
Ecological 
Status 

LU‐1  Dry Montane  Early Seral  High  Low  Low 

LU‐2  Mesic Montane  Mid Seral  High  Low  Moderate 

LU‐3  Wet Montane  Late Seral  High  High  High 

LL‐1  Mesic Montane  Mid Seral  Moderate  High  Moderate 

LL‐2  Dry Montane  Mid Seral  High  Moderate  Moderate 
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corresponding to the upper half of Reach F, and the second was located along the 
lower half of Reach F.  A large willow cluster occurs along a tributary to Lacey Creek in 
this reach and separates an area of riparian middle gradient meadow into two distinct 
sites.  The two sites were assessed separately due to obvious differences in livestock 
utilization and plant community composition. For the purpose of determining ecological 
status and selecting the appropriate ecological status scorecard (Weixelman and 
others, 2011), the upper site was ranked as a mesic meadow based on dominant 
plants, depth to soil mottles, and depth to soil saturation; the lower site was ranked as a 
wet meadow based on these same characteristics. It should be noted that both sites 
would likely be significantly wetter in years with average or above-average 
precipitation; thus, the hydrologic status and resultant scorecard selected to evaluate 
ecological status for each site were primarily determined by plant species composition 
and not the observed depth to soil saturation. 

The upper site was dominated by the following plants: Kentucky bluegrass (mid seral), 
mat muhly (mid seral), primrose monkeyflower (Mimulus primuloides, mid seral), 
longstalk clover (Trifolium longipes, mid seral), and Parish’s yampah (early seral).  
Rooting depth was indicative of high ecological status sites (root depth > 7 inches), and 
the percentage of bare ground was indicative of low ecological status sites (bare 
ground = approximately 40 percent).  The site had been recently grazed by sheep with 
approximately 50 percent use of Kentucky bluegrass but much heavier use of other 
species, particularly forbs. Pedestalled plants, soil rills, and other signs of moderate to 
heavy grazing and resultant soil erosion were commonly observed throughout the site. 
The site was ranked as moderate to low ecological status based on dominance by mid 
seral plants, and the large percentage of bare ground observed throughout the site.  
As indicated above, rooting depth was indicative of high ecological status sites, but 
other factors reduced the overall ecological status ranking of this site.  Representative 
photographs of this site are shown in Appendix G. 

Dominant plants at the lower site include: Nebraska sedge (late seral), mat muhly (early 
seral) beaked sedge (late seral), tufted hairgrass (Deschampsia cespitosa, late seral), 
and California oatgrass (Danthonia californica, mid seral).  Rooting depth was over 8 in, 
which is indicative of high ecological status, and bare ground was less than 4 percent, 
which also indicates high ecological status.  Relatively shallow bedrock was present at 
approximately 26 in with saturated soil found above this bedrock, despite the relative 
lack of rainfall and snow throughout the year.  Little to no sign of grazing was observed 
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at this site.  This site was ranked as high ecological status based on dominance by late 
seral plants, deep rooting depth, and a lack of bare ground. Representative 
photographs of this site are shown in Appendix G. 

3.3.1.2 LOWER LACEY MEADOW 

Two meadow condition assessment sites were located in Lower Lacey Meadow. 
Despite its larger size, relative to Upper Lacey Meadow, fewer plots were located in 
Lower Lacey Meadow since the majority of the meadow was relatively consistent in 
terms of plant community composition, livestock utilization, landscape position and 
hydrology, and similar factors that could potentially affect meadow condition rankings.  
For a reconnaissance level assessment, two assessment sites were adequate to 
characterize the full range of meadow conditions found in Lower Lacey Meadow.  

One site was located along the upper half of Reach B within a location that was 
generally representative of the majority of the riparian low gradient meadow along this 
reach of Lacey Creek. A second site was located in between Reach B and the SE 
tributary to Reach B within an area of dry meadow. The sample site at this location was 
generally representative of the surrounding landscape; however, areas closer to the SE 
tributary were more similar to the first plot located further upstream along Reach B (i.e., 
these areas were wetter and dominated by plants seen at the first plot).   

Finally, although no assessment sites were located in Lower Lacey Meadow in close 
proximity to Webber Lake, this area appeared similar in plant community composition 
and hydrology to the third assessment site in Upper Lacey Meadow (i.e., the area was 
very wet and primarily dominated by sedges with little to no bare ground). Based on 
the results of the assessment conducted at the similar site in Upper Lacey Meadow, this 
area appeared to have all the characteristics of a high ecological function meadow, 
and a focused assessment of this portion of Lower Lacey Meadow was deemed 
unnecessary. Likewise, areas at the upper end of Lower Lacey Meadow south and west 
of Reaches C and D were occasionally characterized by areas that appeared to be 
intermediate between a riparian low gradient meadow and dry meadow, based on 
plant community composition, hydrology, and landscape position.  The ecological 
status of these areas were not assessed in any detail due to their small size relative to 
the larger Lower Lacey Meadow; however, it is acknowledged that neither meadow 
condition ranking observed at the two Lower Lacey Meadow assessment sites may be 
representative of conditions found in these locations. 
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The upper assessment site along Reach B of Lacey Creek was located in a moist 
meadow representative of the majority of Lower Lacey Meadow. It was dominated by 
the following plants: Kentucky bluegrass (mid seral), Nebraska sedge (late seral), mat 
muhly (mid seral), longstalked clover (mid seral). Rooting depth at roughly 6 to 8 inches 
was indicative of moderate ecological status sites, and the site was characterized by 
approximately 5 to 10 percent bare ground, which is indicative of moderate to high 
ecological status sites. There was little to no signs of grazing observed throughout the 
area, and saturated soils were observed at roughly 28 inches below the ground surface. 
Overall, these observations are consistent with a moist montane meadow that is at 
moderate to high ecological status.  Representative photographs of this site are 
included in Appendix G. 

It should be noted that small-scale topographic differences, likely correlated with 
historical Lacey Creek floodplain terraces, were observed throughout the entire area of 
low gradient riparian meadow that characterizes the majority of Lower Lacey Meadow.  
Plant communities throughout this area represented a continuum of species with 
respect to hydrologic regime ranging from sedges and rushes in the lowest and wettest 
areas (e.g., abandoned oxbows or scour pools) to a mix of sedges, rushes, perennial 
grasses, and broadleaf plants in mid-terrace locations, to mostly perennial grasses and 
broadleaf plants in the highest locations with frequent mixing of these species groups in 
transitional areas.  In general, the mixes of species observed at different locations 
throughout this region of Lower Lacey Meadow are indicative of moderate to high 
ecological status meadow ecosystems, absent a more thorough investigation of soils 
and hydrology and considering the observations gathered at the single representative 
site that was investigated in greater detail. 

The lower site in between Reach B and the SE tributary to Reach B was located in a dry 
meadow. Dominant plants observed at this site were: mat muhly (mid seral), 
needlegrass (Achnatherum sp., late seral), yarrow (early seral), slender wheatgrass 
(Elymus trachycaulus, late seral), and miniature lupine (Lupinus bicolor, early seral).  
Rooting depth was approximately 4 inches, characteristic of high ecological status for 
dry meadow sites, and the percentage of the site characterized by bare ground was 
approximately 10 percent, an indicator of moderate ecological status.  A soil pit 
excavated to over 30 inches deep did not find any saturated soil layers; soil mottles (an 
indicator of soils that experience alternating saturated and dry periods) were first 
observed at approximately 20 to 24 inches.  Signs of light to moderate livestock 
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utilization were observed in the general area; almost none of the grasses had been 
grazed, but broadleaf plants had been moderately grazed. Other locations in this same 
general part of Lower Lacey Meadows showed evidence of slightly higher livestock 
utilization with more bare ground, pedestalled plants and soil rills, and higher utilization 
of broadleaf plants. Taken as a whole, these observations of vegetation, rooting depth, 
and bare ground along with an interpretation of livestock utilization, are indicative of 
moderate ecological status for this site and surrounding dry meadow areas of Lower 
Lacey Meadow. Representative photographs of this site are included in Appendix G. 

In general, most areas observed in Lower Lacey Meadows were higher functioning than 
areas observed in Upper Lacey Meadow. This is likely due, at least in part, to the fact 
that Upper Lacey Meadow is drier and appears to have been preferentially grazed by 
sheep. As previously mentioned, sheep herders tend to avoid wet meadows to minimize 
the risk of hoof rot within their flocks. Additionally, wet or mesic meadows, such as those 
in most of Lower Lacey Meadows and parts of Upper Lacey Meadows, are 
characterized by grasses, sedges, and rushes, plants that are generally not preferred by 
sheep. Given a choice, sheep tend to prefer broadleaf plants and will preferentially 
graze broadleaf plants when available. This grazing preference may explain the 
apparently inconsistent observation of relatively deep rooting depths, an indicator of 
high ecological status, in locations that otherwise showed signs of moderate or low 
ecological status in terms of plant community composition and ground cover. In many 
of these locations it is likely that the presence of grasses, which tend to have deep, 
fibrous root systems and had not been grazed by sheep, resulted in skewed 
observations of rooting depth that were inconsistent with other observations of 
meadow condition.  

3.3.2 CHANGES IN HISTORIC MEADOW ACREAGE  

Changes in meadow size (acreage) of Lacey Meadows (Upper and Lower) were 
examined using comparison of historical aerial photographs (1955 and 2009; Table 12).  
Meadows were delineated in GIS as a continuous open area defined by the absence 
or presence of conifers.  Due to fluctuating lake levels in Webber Lake a similar lake 
fringe (meadow/open water boundary) was identified in both years for comparison 
purposes.  In 1955, the total meadow area was approximately 495 acres, with the Upper 
Meadow at 99 acres and the Lower Meadow at 396 acres.  In comparison, the total 
meadow area in 2009 was approximately 457 acres: 72 acres in the Upper Meadow 
and 385 acres in the Lower Meadow.   This analysis indicates that total meadow area 
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shrunk by roughly 8 percent (38 acres), with a 3 percent (27 acres) loss in the Upper 
Meadow.  

3.3.2.1 CONIFER ENCROACHMENT 

Conifer encroachment, and encroachment of lodgepole pine in particular, has been 
implicated as one cause of meadow decline across the Sierra Nevada (D’Antonio and 
others, 2004) and other parts of the western United States.  Areas that show conifer 
encroachment today are underlain by wetland-type soils suggesting a conversion from 
wet to dry meadow habitat.  Conversions of these meadows may result in loss of 
important ecosystem services, such as habitat and water storage and release, which 
they provide (Lubetkin, 2011).  Jones and others (2005) have suggested that conifer 
encroachment has also degraded aspen in this region—a keystone species for 
maintaining biodiversity.   

Hypothesized causes of encroachment are numerous and include changes in land-use 
management and climate.  Wildfire suppression is one key change in land and natural 
resources management.   Anderson and Smith (1997) suggest that wildfire was a key 
factor in controlling encroachment during drier years.  USFS and CalFire records 
indicate the absence of both prescribed and naturally-caused wildfire in the watershed 
and meadow over the past 50 years or more (see Figure 13).  Review of other historical 
aerial photographs (1966, 1992) suggests that encroachment in some areas may have 
been recent, in the last 10-15 years, generally a dry period when compared to the 
historic record (see Figure 3).  This is supported by field estimates of tree age where 
conifers in areas of encroachment ranged between 7 to 15 years old.  Similarly, Millar 
and others (2004) argue that climatic patterns may be a main factor that encourages 
encroachment such as consecutive dry years and low soil moisture.  Local climate data 
indicate that precipitation (as percent deviation from mean annual precipitation) has 
been low over the past decade (see Figure 3).  It is possible that the low snowpack and 
dry conditions experienced this past year created ideal conditions for lodgepole 
germination and seedling growth; lodgepole pine seedlings were commonly observed 
within the meadow condition assessment plot in Upper Lacey Meadow. 

Incised channel conditions observed in Lacey Meadows may also exacerbate 
encroachment by lowering the local groundwater table—further reducing soil moisture 
along the fringes of the meadow. Areas where maximum channel incision or 
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realignment was noted tend to correspond to areas where pine stands are being 
recruited.   
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3.3.3 WILDLIFE HABITAT VALUES 

Aside from riparian scrub habitat, the habitats associated with the greatest diversity of 
wildlife species and the greatest numbers of special-status species within Lacey 
Meadows are the moist to wet montane meadows and marshes along Webber Lake 
and Lacey Creek, particularly within the northern portions of Lower Lacey Meadows. 
Standing water or saturated soils combined with dense herbaceous vegetation are the 
keys to attracting several common and special-status wildlife species, including species 
not commonly seen in other Sierran meadows. Many of these species are associated 
with the northern end of Lower Lacey Meadows, closest to Webber Lake along 
Reaches A and B of Lacey Creek. 

Moist to wet montane meadows dominated by grasses and sedges provide dense 
nesting cover necessary for several bird species, including special-status species such as 
greater sandhill cranes, short-eared owls, and northern harriers.  Vole populations, a key 
prey species for many ground nesting birds in Sierran meadows, are positively 
associated with meadow vegetation density and cover. Thus, meadows with dense, 
herbaceous vegetation not only provide enhanced nesting opportunities for many birds 
but also increase prey production, which can contribute to increases in populations of 
predatory birds.  As moist to wet meadows become drier with less dense vegetation 
cover and more bare ground either due to changes in hydrology (e.g., due to stream 
channel degradation) or in response to inappropriate management (e.g., frequent, 
heavy grazing), nesting habitat quality along with prey abundance declines.  
Populations of birds and their small mammal prey may decline or shift their territories to 
wetter, less disturbed areas (Green, 1995).   Large ground nesting birds like sandhill 
cranes, short-eared owls, and northern harriers are especially impacted when both their 
nesting habitat and the habitat of their primary prey species are adversely affected.  
These species are also very sensitive to disturbance of their nests and may readily 
abandon their nests when disturbed by livestock, anglers, and hikers (especially with 
dogs) (Littlefield and others, 1982). 

The highest-quality habitat for these three bird species, and similar species that make 
their nests in open meadows, presently occurs in the north half of Lower Lacey 
Meadow, primarily to the east of Reach A and Reach B (below the confluence of the 
SE tributary).  This is the wettest part of Lower Lacey Meadows, and vegetation in this 
area primarily consists of robust sedge species such as Nebraska sedge, inflated sedge, 
and beaked sedge.  The combination of moist to wet soils and tall herbaceous 
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vegetation creates the best nesting cover and vole production.  In addition, sheep 
grazing is limited in this area to minimize hoof rot (as previously described), which 
reduces grazing-related impacts and the potential for nest trampling or disturbance.  
This area also appears to receive less disturbance from anglers and hikers than the 
upstream sections of Reach B and C. 

Aside from moist to wet meadow, which is found throughout Lower Lacey Meadows 
and in isolated locations within Upper Lacey Meadows, shallowly flooded meadow, or 
marsh habitat, occurs in several areas within Lower Lacey Meadows, primary to the 
east and west of Reach A and the lower portion of Reach B and along the boundary 
between Lower Lacey Meadows and Webber Lake. Bird species that breed in these 
marsh habitats include: greater sandhill cranes, yellow-headed blackbirds, American 
white pelicans, and occasionally black terns.  Raptors associated with lakes, such as 
bald eagles and ospreys, are commonly observed in these areas either soaring and 
hunting above Webber Lake or perched in trees along the northeast side of Lower 
Lacey Meadow.  Additional nesting habitat in these areas is provided by native and, 
possibly, introduced species of pondweed that form floating mats of vegetation along 
the margins of Webber Lake and provide suitable nesting habitat for black terns and 
American white pelicans. 

Drier montane meadows, such as those found in the center and edges of Lower Lacey 
Meadows and along Reaches G and I in Upper Lacey Meadow, do not provide the 
same nesting habitat values for many species of birds, but these areas do provide 
valuable foraging habitat for many species of raptors (e.g., bald eagles, northern 
harriers, Swainson’s hawks), as foraging is sometimes easier for these visual hunters when 
herbaceous cover is less dense (and drier areas can be utilized by small mammals 
earlier in the spring).  Raptor prey such as ground squirrels and gophers thrive in these 
drier areas where lower soil moisture is more conducive to their burrowing and foraging 
techniques. Although raptors may benefit from dry meadows via increase foraging 
opportunities, many other species that nest in meadows or associated riparian areas 
may be negatively affected by dry meadows, especially when these habitats are 
located in the interior of large moist to wet meadows like Lower Lacey Meadows. The 
juxtaposition of large complexes of moist or wet meadows with dry meadows creates 
opportunities for mammalian predators to access the wet meadow and riparian 
habitats via the adjacent dry meadows. This increased access can, in turn, render the 
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wet meadow and riparian species more susceptible to mammalian predation (Cain 
and others, 2003, Mathewson and others, in press). 

Meadow habitat quality for raptor species such as bald eagles and great grey owls is 
greatly enhanced by the presence of dead trees, or snags, along the meadow 
boundary to provide valuable foraging perches for these species.  An assessment of 
snags and snag abundance was not completed as part of this watershed assessment, 
but bald eagles were observed perched on a few large snags on the northeast edge 
of Lower Lacey Meadows during reconnaissance surveys.  Abundant standing snags 
were also observed along the western margin of Lower Lacey Meadows, but few of 
them had fallen into the adjacent meadow.  Great gray owls are strongly associated 
with downed snags or logs that fall into adjacent moist or wet meadows, thereby 
providing elevated foraging perches required by this species in close proximity to their 
preferred nesting and hunting habitat (Winter, 1986; Hull and others, 2010). Habitat 
quality for both species may currently be limited by the relative lack snags and downed 
trees within Lower Lacey Meadows.   

As discussed above, many species of mammals, particularly larger carnivores such as 
wolverines, foxes, and martens are more likely to utilize narrower montane meadow 
and riparian corridors than open montane meadows. Many of these species are likely 
to traverse through open montane meadows or use them as a source of water and 
prey, but open meadow habitats are not critical for these species.  Similarly, species of 
amphibians and reptiles such as Sierra tree frogs and western toads as well as Sierra 
gartersnakes are likely to be found within montane meadows, particularly in areas that 
are at least seasonally wet, but sensitive species like mountain yellow-legged frogs 
would primarily breed and forage within perennial streams and ponds. Isolated, historic 
oxbows and stream channels within Lower Lacey Meadow along Reach A that contain 
ponded water throughout the summer months, may provide suitable breeding habitat 
for this species, provided these areas do not support predatory fish.  
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4.   ASSESSMENT CONCLUSIONS 

The Lacey Meadows Watershed includes one of few large high-montane meadow 
systems in this part of the Sierra Nevada.  With a diverse land-use history and 
widespread disturbance, a number of management recommendations and restoration 
needs were developed as part of this assessment and are provided in Section 5.0.  The 
recommendations and needs were based on an initial review of available information 
and a limited field assessment and drew on the following conclusions and related 
considerations: 

• Between 2000 and 2012, cumulative precipitation has been below the 80-
year average.  Even though 2011 was one of the wettest years on record, 
total runoff and groundwater recharge have likely been below normal over 
the past decade.  Given these conditions, we anticipate that the conditions 
observed during our assessment are drier than historically, and as compared 
to those visible on historical aerial photographs from earlier, wetter periods.  
Drier meadow conditions may stress vegetative, avian, terrestrial, and 
aquatic habitat resources while promoting conifer encroachment and 
increased wildfire hazards.  Restoration or management strategies should 
consider these conditions in context for long-term management.     

• The Lacey Meadows study area is mostly composed of readily-weathered 
geology and soils including volcanic, metavolcanic terrains, and glacial 
outwash and alluvium.  Land uses such as logging, road building, grazing, 
and recreation on these geomorphic terrains and soils can generate 
excessive erosion and exacerbate existing sediment sources.  Road drainage 
management and decommissioning and grazing exclusion zones are 
suggested where soils are most prone to erosion. 

• The Lacey Meadows study area has likely been experiencing changes from 
cultural uses as far back as 1,500 years ago during Native American 
occupation; however, more measureable changes have been documented 
since the mid-1800s.  Most notably, road building from 1846 through the 1980s, 
logging in the 1950s, 1970s, and possibly as recent as the 1980s, and livestock 
grazing, primarily sheep, beginning in the 1840s and continuing today (albeit 
at reduced frequency and intensity).  Management strategies are provided 
to minimize impacts on meadow resources and habitat. 

• Hydrology of Lacey Meadows is supported by a snowmelt-dominated 
hydrology in tributaries.  The annual peak flow in Lacey Creek (at Webber 
Lake) in WY 2012 was estimated to be between 340 cfs and 760 cfs, greater 
than estimated 2-year discharge; however, field evidence suggests peak 
flows were largely contained within the active channel—evidence of an 
incised, or incising channel.  Upland, channel and meadow restoration 
strategies are proposed to enhance channel-floodplain functions.  
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• Aspens provide high quality habitat for many bird and mammal species, but 
are largely absent from the study area.     

• A hydrogeomorphic evaluation of Lacey Meadows identified six different 
meadow types.  Classification of meadow types provides meadow habitat-
focused and location-specific restoration criteria for enhancement or future 
management actions.  For example, slope-discharge meadows are prime 
candidates for aspen regeneration.  

• Biological resources include numerous, special-status plant and wildlife 
occurrences including many perennial and annual herbs, amphibians, 
migratory birds (e.g., willow flycatchers, birds of prey, mammals such as 
California wolverines, Sierra Nevada red foxes, Sierra martens and others.  
Management recommendations include continued monitoring for special-
status species as indicators of meadow health, particularly meadow-obligate 
breeders such as willow flycatchers. 

• Fish are presumed to have been absent from Webber Lake and Lacey Creek 
prior to 1850 since Webber Falls, located downstream of Webber Lake on the 
Little Truckee River, is a natural barrier to fish movement from lower reaches of 
the Truckee River system.  Beginning in the 1850s, non-native and predatory 
fish such as rainbow trout, brown trout, and eastern brook trout were 
introduced and now occur throughout Webber Lake, Lacey Creek, and their 
tributaries. The existence of these fish likely limits populations of threatened or 
endangered amphibians.   Future surveys of amphibian populations should 
be implemented and strategies for habitat enhancement that include 
identification of fishless isolated water bodies should be pursued. 

• Forested uplands were not investigated in detail as part of this assessment; 
however, based on our limited observations, forested uplands exhibit very 
dense growth with abundant dry or dead vegetation, particularly along the 
western margin of Lower Lacey Meadow.  Based on data provided by the 
Sierra Coordinated Resources Management Council (2008), wildfire has been 
absent in the Lacey Meadows Watershed and adjacent areas since 1880 or 
earlier.  Future forest health assessments and wildfire management will be 
critical to sustaining existing habitats and meadow health. 

• The road network survey found over 21.9 miles of improved and unimproved 
roads and includes 107 stream crossings using culverts within the study area.  
Road building in the study area has been documented as far back as 1850 
and supported trans-Sierran travel, ranching and logging operations.  While 
many of the roads are in limited use or not used today, the presence of 
abandoned grades on erosive geology and soils and under the existing 
climate exacerbates sediment sources and appears to result in some of the 
largest sediment sources (direct and indirect) to Lacey meadows.  Several 
roads and/or road segments not in use today are recommended for 
decommissioning to reduce excess runoff and sediment sources to the 
meadows. 

• A geomorphic assessment of streams and riparian corridor found major 
differences between the Upper and Lower Meadow.  Lacey Creek in the 
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Upper Meadow is much more influenced by sediment sources and channel 
modifications that occurred between 1955 and 1966.  Lacey Creek through 
Lower Lacey Meadow appears to more resilient to watershed impacts, but 
does exhibit degradation along the riparian corridor due to historical and 
possibly on-going land uses in the watershed.  Channel instability is 
evidenced by large-scale bank erosion, channel bed incision, and absence 
of willow communities along the channel.  Channel incision throughout the 
study area and modification of lake levels in the Lower Meadow may be 
contributing to lower groundwater levels, and thus, degrading meadow 
conditions.  Suggested restoration actions include: a) reducing 
anthropogenic sources of runoff and sediment; b) inducing channel 
aggradation using large wood and in stream structures, and; c) excluding 
grazing from restored riparian/stream zones. 

• Meadow conversion (wet to dry) in Upper Lacey Meadow was likely 
exacerbated by channel modifications in the late 1950s and early 1960s.  The 
new channel (Reach G(a)) directs streamflow away from the meadow and 
continues to exhibit instability through both incising and widening.  
Restoration of flow to abandoned channels (Reach G(b)) is anticipated to 
restore meadow hydrology and habitat. 

• Much of the Upper Lacey Meadow is ranked as low ecological status based 
on its dominant plants, and likely associated with historical channel 
modifications and upland disturbances.  Based on a limited biological 
assessment, observations in the Lower Lacey Meadow are consistent with a 
moist montane meadow that is at moderate to high ecological status.  
Management strategies should protect areas of moderate to high ecological 
status and identify process-based restoration solutions for improving areas of 
low ecological status.  The TDLT has stipulated some strict grazing rules under 
the new grazing lease to protect meadow resources.  In the near future, a 
detailed grazing management plan is recommended to analyze livestock 
grazing opportunities and constraints within the Webber Lake watershed to 
develop a range of grazing prescriptions that will contribute to the 
maintenance and enhancement of ecological and watershed functions. 

• The total meadow area in the Lacey Meadows Watershed appears to have 
been reduced by roughly 38 acres or 8 percent (between 1955 and 2009), 
with the greatest losses in the Upper Meadow.  Meadow area reductions are 
due to conifer encroachment, which have likely been brought on by the 
cumulative effects of reduced precipitation, channel incision, and historical 
and current land-uses.  Reducing excessive runoff from the uplands and 
restoring channel processes should provide conditions (i.e., high water table, 
wet soils) suitable for meadow re-establishment and/or aspen grove 
establishment.  Tree removal (including conifers from the meadow) and forest 
thinning may also be required to facilitate aspen regeneration and to reduce 
wildland fire hazards.  

• Willow flycatcher, an endangered species, was identified in Lacey Meadows 
between 1998 and 2012. With two exceptions, all territories in the Lacey 
Valley have been documented in the Lower Lacey Meadow directly south of 
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Webber Lake, primarily in the area between the lake and the Webber Lake 
road crossing of Lacey Creek.  Species of migratory songbirds, including 
willow flycatcher, find important nesting habitat in riparian scrub.  The 
acreage of willow scrub habitat in the Lacey Meadows study area is well 
below other large Sierran meadows that support robust populations of 
migratory songbirds. Willow germination and recruitment may be reduced in 
this area due to livestock, channel degradation along Lacey Creek, or some 
combination of these two factors.  Reduction of excessive runoff and 
sediment sources, restoration of channel processes, and grazing exclusion 
zones are recommended to enhance songbird and willow flycatcher habitat.    

• Based on a limited assessment, the aquatic habitat in Lacey Creek appears 
to satisfy conditions needed to support fish populations.   Historical and 
recent livestock grazing practices are limiting development of typical cover 
components of meadow streams (i.e. undercut banks, willows) and may 
have accelerated erosion in certain areas, but substrate conditions appear 
to be good for spawning and macroinvertebrate production outside of 
reaches heavily impacted by livestock within Upper Lacey Creek.  High-water 
refuge habitat is lacking due to the incised nature of the channel in many 
reaches and limited channel-floodplain connectivity.  Upland controls of 
excessive runoff and sediment sources, channel and meadow restoration as 
well as grazing exclosures are recommended to improve aquatic habitat.  

• Webber Lake is controlled by outlet operations and affects water surface 
levels by 3.0 feet or more in some years.  Modification of lake levels has likely 
altered channel processes, such as sedimentation, in the near-lake 
environment. These altered processes result in seasonal barriers for fish 
migrating upstream or downstream to the lake.   

  



LACEY MEADOWS ASSESSMENT • SIERRA AND NEVADA COUNTIES • CALIFORNIA 

Balance Hydrologics, Inc.   145 

5.   DISTURBANCE INVENTORY AND RESTORATION OPPORTUNITIES 

The Lacey Meadows Watershed includes many restoration and management 
opportunities which are: a) important as this area is the headwaters of the Little Truckee 
River; b) important locally to wildlife, and; c) important to the overall enhancement and 
restoration of Sierran meadows, identified as key ecological units for habitat and 
ecosystem services.  Restoration is particularly achievable in this portion of the greater 
Little Truckee River watershed because the majority of the watershed is primarily under 
the ownership of two entities, Truckee-Donner Land Trust and USFS.  And these entities 
have similar management goals and resource objectives.  Restoration can take the 
form of a watershed-scale approach—where restoration can target watershed 
processes to improve conditions downstream.     

Key management actions and/or restoration opportunities that address disturbances or 
impacts in the watershed are provided in this section.  The actions/opportunities are 
presented as 2-page project sheets.  These sheets were developed to assist with 
information that can be used for acquiring funding or permits.  We identify 8 key 
management actions and restoration opportunities.   

Each project sheet includes the following key information needed for project planning, 
implementation and monitoring:  

a) the location and general description of the problem/disturbance;  

b) the goal(s), sources of degradation, and objective(s) to achieving stated 
goal(s);  

c) possible effects of degradation on both physical and ecological processes;  

d) restoration strategies, approaches, and alternatives (if available);  

e) target conditions or success criteria;  

f) restoration concepts and the benefits;  

g) timeframes for implementation;  

h) pre- and post-project monitoring recommendations;  
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i) if appropriate, recommended phasing or order of implementation, and;  

j) possible range of costs for the project.    

5.1 WEBBER LAKE MANAGEMENT RECOMMENDATIONS 

Operation and maintenance of fish screens at the Webber Lake Dam appears to affect 
lake levels and associated geomorphology in the lacustrine and estuarine 
environments.  We also understand that Webber Lake was, and may continue to be, 
stocked with fish for sport fishing and the fish screens were used to minimize loss of these 
fish to downstream waters.  As such, we recommend that a temporary experiment be 
conducted where the operation of fish screen be discontinued and fish monitoring 
implemented to evaluate or quantify fish movement over the dam in the absence of 
screens.  If results suggest these numbers are low, operations of the fish screens can be 
discontinued in perpetuity.     

  



Problem: Excessive runoff and sediment originating from roads, stream capture by roads
Project: Road decommissioning, renaturalizing drainage
Location: Throughout study area, mainly above Upper Lacey Meadow

Road Network Survey, Figure 14 from Lacey Meadows 
Assessment Report; large yellow circle identifies 
area of concern.

Goal(s) Sources of degradation Objectives to achieve goal(s)

Reduce excessive 
runoff and sediment 
delivery to meadow 
and streams

Stream capture by roads, 
undersized culverts, poor road 
drainage and management, 
channel  confinement by roads

Road decommissioning, 
recontouring, culvert removal or 
replacement, general drainage 
improvements on roads 
planned for continued use.

General Description of problem:
Roads in the watershed directly increase runoff to existing channels with noticeable 
adverse affects on Upper Lacey Meadow that include altered flood 
frequency/magnitude, erosion, and excessive sedimentation.  Sources of excessive 
sediment include scour and incision of existing and historical roads and their drainage 
by stream capture, culvert failures, and streambank erosion generated by increased 
runoff  from roads resulting in aggradation in the mainstem.  These processes appear to 
impair or alter both physical functions and ecological values.
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Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring.

Possible Effects on Physical and Ecological 
Processes

Physical:
Excessive runoff from roads with connectivity to 
streams induces channel scour, bed incision, 
streambank erosion, increases frequency and 
magnitude of flooding; secondary effects include 
lower groundwater table, floodplain disconnection.  
Excessive sediment is generated from stream 
capture by roads, road erosion, streambank and bed 
erosion related to excessive runoff, sedimentation 
of sensitive habitats

Ecological:
Loss of meadow vegetation from channel incision, 
floodplain disconnection, and lowered groundwater 
levels.  Incised channels reduce high‐water refugia
for aquatic species, while excessive fine sediment 
can impair spawning habitat, macroinvertebrate
populations and water quality.

(6)
(1)

(2)

(3)

(5)

Outline areas and numbers refer to road‐related 
Issues on Page 2, see inset box



Restoration or Management Approach:
1) Road drainage can be improved using techniques approved by USFS, local Resource Conservation 

Districts (RCDs), and/or California Stormwater Quality Association (CASQA) on roads deemed 
important for forest management, access or recreation.  For instance, road outsloping, culvert 
overflow relief dips, rolling dips, road surfacing, and culvert replacements where existing culverts are 
undersized. 

2) Abandoned roads that are identified as sources of degradation should be decommissioned using 
techniques approved by USFS or other entity.

Alternatives:
No alternatives identified for this project; road closures without active road management may not address 
on‐going degradation.

Target Conditions/Success Criteria:
1) Natural drainage restored at locations where stream capture occurs 
2) Reduced sediment delivery to Meadow
3) Reduced runoff from decommissioned roads

Implementation Timeframe
Design and permitting (6‐9 months)
Implementation (2 weeks‐ 2 months per site)
Monitoring and adaptive management (1 to 10 years)

Post‐project monitoring recommendations:
Qualitative survey of roads and drainage
Repeat channel surveys to evaluate sediment changes

Phasing or Order of Implementation:
This project addresses upland degradation and 
should be implemented prior to meadow 
restoration or instream channel projects where 
excessive runoff, sediment or on‐going erosion 
occurs.  Because existing roads/trails may be an
important component to future forest management 
or recreation, management plans for these activities
should be developed prior to this project

Special Considerations:
Development of a Road Management Plan to address
future needs , access, and general road maintenance 
or repair is highly recommended to minimize future 
degradation from the watershed’s road network.

Road decommissioning should be coordinated with adjacent land managers  to identify any potential 
conflicts with through‐access . 

It has been acknowledged that the USFS completed some road drainage improvements on Meadow Lake 
Road in 2012.
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Descriptions of high‐priority road‐related issues in 
Lacey Watershed Study Area (see Figure on Page 1):

1) Meadow Lake road drainage and channel incision 
downstream of crossings or drainage locations 
(reportedly addressed under USFS management 
in 2012, monitoring is recommended).

2) Stream capture: Webber Lake Road in T19N, 
R14E, Section 29, and T18N, R14E, Section 5; a 
logging road at the intersection with Webber Lake 
Road in the same section; and an old unmarked 
road that leaves Webber Lake Road and heads 
north to Lacey Creek (T18N, R14E, Sections 6 and 
7).   

3) Undersized culverts at  stream crossings along 
Henness Pass Road.

4) Four of 107 culverts  are hanging culverts and  
currently generate noticeable scour and erosion 
and may impede fish passage

5) Construction and maintenance of the Meadow 
Lake Road above the Upper Lacey Meadows 
(T18N, R14E, Section 7) has confined Lacey Creek. 

6) Webber Lake Road, bisects Lower Lacey Meadow, 
and is graded below the elevation of the meadow 
surface which may alter hydrology of the meadow 
in these sections.



Problem: Localized overgrazing or browsing of riparian and meadow vegetation; trampling 
of stream banks

Project: Development of a grazing management plan 
Location: Throughout study area, mainly Upper and Lower Lacey Meadow

View of grazing assessment plot in Upper Lacey 
Meadow showing heavily grazed plants and 
extensive bare ground.

Project goals Sources of degradation Objectives to achieve project goals

Minimize disturbance to 
streams and sensitive 
wildlife, browsing of riparian 
vegetation, and
overutilization of meadow 
vegetation

Trampled stream banks, heavily 
grazed and browsed meadow 
vegetation; increased runoff, 
sediment, and nutrient input to 
Lacey Creek

Development of livestock grazing 
approaches to minimize the potential 
for adverse ecosystem effects or 
enhance ecosystem function

General Description of problem:
The management of livestock grazing within the Webber Lake property is not guided by a 
formal grazing management plan. Instead, it is based on historic grazing practices that 
may have unintended adverse effects on Upper and Lower Lacey Meadows and other 
habitats within the Lacey Creek watershed. Additionally, a formal monitoring program to 
assess the efficacy of livestock grazing at meeting specific resource management goals 
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Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring; potential costs for implementation variable
based on types of grazing facilities included in plan.

Possible Effects of Unmanaged Grazing on 
Physical and Ecological Processes

Physical:
Excessive runoff from compacted soil and reduced 
infiltration and plant evapotranspiration, which can 
adversely affect meadow habitat.  Bare soils that 
result from heavy grazing can reduce the amount of 
topsoil and increase sediment input into streams. 
Reduced summer baseflows due to compacted soils 
and reduced water infiltration and soil/groundwater 
support to streams.  Modified channel morphology
resulting from hydrologic alteration (e.g., timing, 
duration, and magnitude of runoff) and physical 
disturbance to stream beds and banks.

Ecological:
Transition from perennial plants to annual plants, 
reduced ability to cycle and store soil nutrients, 
alteration of wildlife habitat values, reduction of fish 
habitat quality, reduced water quality, increased 
water temperature, altered macroinvertebrate
communities.

and objectives does not exist. The  development of a monitoring program, as part of the  grazing management 
plan, would allow the  Truckee‐Donner Land Trust to identify changes that might be required to adaptively 
manage livestock grazing in an effort to meet resource management goals. 



Restoration or Management Approach
A detailed grazing management plan should be developed to describe goals and objectives for livestock 
grazing on the Webber Lake property; approaches to grazing management that are compatible with these 
goals and objectives (including required range improvements such as water developments and fencing); 
monitoring approaches to assess whether current approaches to grazing management are achieving 
defined goals and objectives, and adaptive management thresholds that, if met, will necessitate a change 
in grazing management to better meet defined goals and objectives.

Alternatives
No action: continued livestock grazing without development of a grazing management plan may not 
address potentially adverse effects from grazing  or positively contribute  to goals and objectives for 
management of the Webber Lake property

Target Conditions/Success Criteria
1) Vegetation communities and soil surface conditions   

indicative of high‐functioning riparian and meadow 
ecosystems 

2)    Economically viable grazing program

Implementation Timeframe
Plan development (3 – 6 months)
Implementation (6 ‐ 12 months)
Monitoring and adaptive management (In perpetuity)

Post‐project Monitoring Recommendations
1) Annual grazing readiness and utilization monitoring
2) Periodic condition and trend monitoring
3) Other monitoring as proposed in grazing 

management plan

Phasing or Order of Implementation
Project could be implemented at any point but should be
Implemented prior to or in conjunction with projects
intended to restore or enhance Lacey Creek, Upper Lacey 
Meadow or Lower Lacey Meadow (see Projects #6, #7). 

Special Considerations
Grazing is currently conducted according to the terms of 
lease between the Truckee‐Donner Land Trust and its 
grazing lessee. This lease could require modification 
following development of the grazing management plan.

The Webber Lake property is part of the Webber Lake grazing allotment within the Tahoe National Forest. 
Modification of grazing on the Webber Lake property should be coordinated with Tahoe National Forest 
grazing program. Substantial modification of the Webber Lake allotment management plan, if required to 
be consistent with the terms and conditions of the Webber Lake grazing management plan, could trigger 
U.S. Forest Service review of its Webber Lake allotment under the National Environmental Policy 
Act.Pursuant to California law, development of the grazing management plan must be overseen by a 
Certified Rangeland Manager (see http://casrm.rangelands.org/HTML/certified.html).
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Descriptions of specific grazing‐related issues 
in Lacey Meadows Watershed Study Area:

1) Portions of Upper Lacey Meadow are 
characterized by plants and soil conditions 
indicative of low‐function meadow 
ecosystems .

2) Willows have been heavily browsed in 
Upper Lacey Meadow. Willows provide 
habitat for the willow flycatcher and other 
terrestrial species and as well as shade, in‐
stream habitat complexity, and other 
aquatic habitat benefits. 

3) Bare ground and  trampled stream banks, 
which likely contribute excessive sediment 
to Lacey Creek are common along Lacey 
Creek in Upper Lacey Meadow .

4) Trampled banks are occasionally found 
along the inlets to Webber Lake in Lower 
Lacey Meadow; bank trampling may 
contribute to stream widening,  incision 
and headcutting of Lower Lacey Meadow.

5) Limited to no off‐stream water sources 
occur within the Webber Lake property, 
forcing livestock to use streams and lakes 
for water. 

6) Brown‐headed cowbirds are associated 
with livestock and have been documented 
parasitizing endangered willow flycatchers 
in Lower Lacey Meadow.  



Problem: Introduction of invasive species, conflicts with sensitive wildlife, and adverse 
effects on physical processes

Project: Development of a recreation management plan 
Location: Throughout study area, mainly Upper and Lower Lacey Meadows

View of inlet to Webber Lake in Lower Lacey Meadow 
within area of potential greater sandhill crane breeding 
habitat

Goal(s) Sources of degradation Objectives to achieve goal(s)

Prevent or limit conflicts 
between recreational use 
and wildlife habitat; limit 
adverse effects of 
recreational activities on 
watershed functions

Introduced invasive species, 
harassment of sensitive species, 
habitat alteration, increased 
trail erosion, ongoing 
construction and use of 
unauthorized trails by horses, 
bikers, and off‐road vehicles 

Management of recreational activities 
to avoid or minimize the potential for 
adverse ecosystem effects

General Description of problem:
The Webber Lake property has historically been used as a private recreational property, 
and access was strictly limited. Recreational use of the property is expected to increase 
with its transfer from private to Truckee‐Donner Land Trust ownership. Increased 
recreational use, including boating, fishing, hiking, mountain biking, horse riding, off‐road 
vehicle use, and camping has the potential to result in the introduction and spread of 
invasive species, conflicts with sensitive wildlife,  such as nesting greater sandhill cranes, 
and the creation of or increased use of trails that if not properly sited and maintained, 
could lead to erosion, hydrologic alteration to Lacey Creek, and similar adverse effects.
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Lacey Meadows Restoration and Management Recommendations, Project #3

Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring; potential costs for implementation variable
based on types of recreational facilities included in plan.

Possible Effects of Unmanaged Recreation Use 
on Physical and Ecological Processes

Physical:
Increased runoff and sediment that may result from 
bare soil associated with ongoing, unmanaged 
road/trail construction and use. 

Ecological:
Potential for introduction and spread of invasive 
species, particularly aquatic invasive species through 
watercraft and fishing gear. Possible conflicts with 
sensitive wildlife, particularly during nesting periods 
when these species are particularly sensitive to the 
presence of people and dogs. Increased refuse, 
which may encourage the presence of crows, 
ravens, brown‐headed cowbirds, and other 
potential predators or parasites on native wildlife.



Restoration or Management Approach
A detailed recreation management plan should be developed to describe goals and objectives for 
recreation management on the Webber Lake property; the types of recreational activities that are 
compatible with these goals and objectives (including required recreational facilities and infrastructure 
such as signage or trails); specific policies that will govern recreational use of the property (including areas 
that are closed to recreational use at certain times of the year, methods for preventing the introduction 
and spread of invasive species); and methods or techniques that will be used to monitor and maintain 
recreational facilities.

Alternatives
No action: The property is likely to experience increased recreational use in the future, there is an 
increased potential for adverse effects on ecological and physical processes if a recreation management 
plan is not developed.

Target Conditions/Success Criteria
Accommodation of recreation use without introduction
or spread of invasive species, disturbance to native 
wildlife, increased erosion, and other adverse effects

Implementation Timeframe
Plan development (6 – 12 months)
Implementation (12 months or longer, depending on
scope of projects included in plan and available funding)
Monitoring and maintenance (in perpetuity)

Post‐project Monitoring Recommendations
1) Condition and maintenance needs for trails, signage,

gates, and other recreational facilities
2)  Other monitoring as proposed in recreation 

management plan

Phasing or Order of Implementation
Project should be implemented prior to allowing 
increased public recreational use of Webber Lake 
property. Once developed, restoration plans can 
Incorporate elements of the Recreation Management
Plan.

Special Considerations
The Webber Lake property supports extensive breeding
habitat for sensitive species of birds that could be 
adversely affected by increased recreational use; the 
Recreation management plan should incorporate 
avoidance measures to protect these sensitive species.

New Zealand mud snails, an aggressive aquatic invasive species, were recently found in the Truckee River. 
Protective measures to prevent the introduction of this species and other aquatic invasive species to 
Webber Lake and Lacey Creek should be incorporated into the recreation management plan.
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Lacey Meadows Restoration and Management Recommendations, Project #3

Descriptions of specific recreation‐related 
issues in Lacey Meadows Watershed Study 

Area:

Since recreational use of the property has been 
strictly limited, there are few, existing 
recreation‐related issues. Future issues that 
may occur with increased public use of the 
property include the following.

1) Conflicts with sensitive wildlife in Lower 
Lacey Meadow, which supports breeding 
habitat for greater sandhill cranes, willow 
flycatchers, yellow warblers, and other 
sensitive species that can be adversely 
affected by human disturbance. 

2) Opportunistic road/trail construction by off‐
road vehicles, mountain bikers and other 
trail user groups that would increase 
erosion and modify watershed hydrology 
(e.g., by capturing and channelizing runoff 
along trail alignments)

3) Introduction of invasive species by 
fishermen and other visitors to the 
property, particularly aquatic invasive 
species such as New Zealand mud snails 
and species of non‐native, freshwater  
clams and mussels.

4) Increased trash and refuse, which may 
encourage predators on native wildlife.



Problem: Potential for catastrophic wildfire, encroachment of conifers into meadows
Project: Development and Implementation of a forest management plan 
Location: Throughout study area

Dense lodgepole pine stand with numerous dead trees 
along western margin of Lower Lacey Meadow 

Goal(s) Sources of degradation Objectives to achieve goal(s)

Thin conifer stands that 
pose a significant wildfire 
risk; Restore groundwater 
recharge functions and 
remove conifers that have 
encroached into meadows; 

Accumulation of fuels that 
increase risk of catastrophic 
wildfire; encroaching conifers
that modify meadow ecosystem 
functions.

Reduce wildfire risk; 
Manage forests to reduce conifer 
encroachment

General Description of problem:
There has not been a significant wildfire on the Webber Lake property since at least the 
1950s,  and fire history records indicate that the property has likely not experienced a 
wildfire since the 1910s or earlier, which has resulted in the growth of dense stands of 
conifers interspersed with numerous dead trees that increases the risk of a catastrophic 
wildfire.  Lodgepole pine encroachment has been encouraged  by a prolonged lack of 
wildfire, changes to meadow hydrology resulting from disturbances such as road 
construction  and historic grazing practices, and a period of below average precipitation 
beginning around 2000.
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Lacey Meadows Restoration and Management Recommendations, Project #4

Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring; potential costs for implementation variable
based on extent of forest management included in plan.

Possible Effects on Physical and Ecological 
Processes

Physical:
Excessive runoff, sediment input, and changes to 
channel morphology of Lacey Creek. A large wildfire 
would  reduce rainfall interception by the canopy, 
expose bare soil to erosion, decrease infiltration, 
and increase runoff.  These changes could further 
destabilize Lacey Creek, tributaries and  meadows, 
and increase sediment inputs to Webber Lake. 

Ecological:
Potential for introduction and spread of invasive 
species following wildfire. Transition of forest cover 
from conifers to dense shrubs (e.g., tobacco brush), 
small trees, and grasses/bare ground, which would 
temporarily (i.e., decades) lower habitat values for 
forest‐dependent species.  Ongoing conifer 
encroachment leads to reduced meadow habitat 
and ecological value.



Restoration or Management Approach
A detailed forest management plan should be developed to describe goals and objectives for forest 
management on the Webber Lake property. The plan should discourage additional encroachment through 
surface‐groundwater management/restoration options and identify areas of tree removal from the Upper 
and Lower Lacey Meadows. Additionally, the plan should model forest stand development and potential 
wildfire behavior and wildfire effects given current and potential future stand conditions and fuel loads. 
Stands should be identified and prioritized for treatment to strategically reduce fuel loads, reduce the 
potential for catastrophic wildfire, improve overall stand health and condition, and to enhance wildlife 
habitat values. A range of treatment techniques should be described along with appropriate 
implementation guidelines for each technique (See USFS publications: North and others, 2009 [GTR‐PSW‐
220], North, 2012 [GTR‐PSW‐237].

Alternatives
1) No action: Since the property is likely to experience continued conifer encroachment and increased 
wildfire risk, there is a high probability of future degradation to wildlife habitat values, other ecological 
processes, and physical/hydrologic processes without active forest management.
2) Implementation without a management plan.

Target Conditions/Success Criteria
Target conditions for reduced forest fuels should be
consistent with USFS guidelines [GTR‐PSW‐220]
Increased meadow conditions or ecological value

Implementation Timeframe
Plan development (6 – 12 months)
Implementation (12 months or longer, depending on
scope of actions included in plan and available funding)

Post‐project Monitoring Recommendations
Ongoing monitoring of fuels and stand conditions as 
recommended by forest management plan

Phasing or Order of Implementation
Project should be implemented in conjunction with
other restoration projects in Upper or Lower Lacey 
Meadows (i.e., projects #6 and #7) since removal of encroaching conifers within 
meadows would contribute to meadow restoration.  Conifer logs and root wads could also  provide a 
source of wood for in‐stream habitat enhancement projects within Lacey Creek.

Special Considerations
Habitat needs for sensitive forest‐dependent species, such as black backed woodpeckers, great grey owls, 
California spotted  owls, northern  goshawks, Sierra Nevada red foxes, Sierra martens, Pacific fishers, and 
California wolverines should  be considered in development of the forest management plan.

Development of the forest management plan should be coordinated with the Tahoe National Forest and 
any fuels or forest treatments should consider the surrounding lands managed by the Tahoe National 
Forest.
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Lacey Meadows Restoration and Management Recommendations, Project #4

Descriptions of specific forestry‐related issues in 
Lacey Watershed Study Area:

Although the scope of the watershed assessment 
did not include a detailed assessment of forested 
areas surrounding Upper and Lower Lacey 
Meadows, the following general issues were 
observed.

1) Conifer encroachment in Upper Lacey 
Meadow and to a lesser degree in Lower 
Lacey Meadow that modifies meadow habitat 
conditions and can modify meadow hydrology 

2) Dead and dying lodgepole pine along Lower 
Lacey Meadow that increase fuel loading and 
increase the probability of wildfire

3) Dense stands of conifers that increase the risk 
of a catastrophic wildfire and reduce habitat 
values for some forest‐dependent species



Problem: Webber Lake water‐level fluctuations and its effects on meadow and fish passage
Project: Webber Lake water‐level management and mitigation
Location: Webber Lake and Lower Lacey Meadow

Channel Reach Map, showing Reach A, Lower Meadow, Figure 
15 from Lacey Meadows Assessment Report.

Goal(s) Sources of degradation Objectives to achieve goal(s)

Restore stream processes 
at the Webber Lake inlet;  
mitigate existing headcuts
and minimize future 
knickpoint erosion

Artificial water‐level 
fluctuations

Evaluate current operations of fish 
screens and Webber Lake Dam; 
assess alternatives to reduce 
artificial changes in lake levels

General Description of problem:
Webber Lake has historically been used for private recreation with water levels changing
seasonally by as much as 3 feet due to dam and seasonal screen operations. Unnatural 
base‐level changes can directly affect channel morphology, meadow condition, and meadow
and aquatic habitats.  When Webber Lake is at its maximum water‐ surface level, the lake 
propagates upstream more than 0.4 miles from the lake’s lowest level.  The timing of the 
maximum water‐surface levels coincides with high streamflows and sediment transport.  
The higher base‐level promotes sediment deposition well upstream of the late‐summer mouth of Lacey Creek.  
Subsequently, when fish screens are removed in the mid summer, lake level falls rapidly, transferring the location of 
sediment deposition 0.4 miles downstream when streamflow may not be sufficient to transport the sediment that 
was deposited upstream.  Field observations suggest that these deposits  become a barrier for fish passage as flows 
become intermittent in Reach A.  In addition, a fluctuating lake level influences the groundwater table within the 
lower portions of the meadow and results in the cyclical wetting and drying of the finer soils, which in turn triggers 
bank collapse, sloughing and knickpoint erosion, as documented in the field.
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Lacey Meadows Restoration and Management Recommendations, Project #5

Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes baseline and post‐project monitoring, 
Possible fish screen alteration or replacement; potential costs 
for implementation may depend on elements of Recreation 
Management Plan—which is also a separate cost.

Possible Effects on Physical and Ecological Processes
Physical:
Fluctuating base‐levels in a hydrologic system results in 
changes in surface‐groundwater connectivity as well as 
sedimentation, bank erosion and knickpoint creation 
and propagation.  
Ecological:
Lower groundwater tables reduces one of three critical 
elements that comprise a wet meadow, soil water; as a 
result, vegetation communities become dominated by 
plants that provide reduced ecological functions. 
Meadow drying may also contribute to conifer 
encroachment.  Excessive sedimentation from a 
fluctuating lake base‐level appears to inhibit fish passage 
in the late summer and early fall between the lake and 
upstream habitat.  Most of the sensitive species 
documented in the Lacey Meadows watershed utilize the 
transitional zone between lucustrine (lake) and fluvial 
(stream) habitats; to date, it is not known how lake level 
management has affected these species and their 
habitats.  There is a need for data on how lake‐levels may 
affect fish habitat.



Restoration or Management Approach:
1) Identify time periods to avoid artificial changes in lake levels to restore channel processes at lake inlet 
2) Arrest existing knickpoints and headcutting using bioengineering solutions
3) Develop a fish screen management approach that minimizes rapid fluctuations in lake levels

Alternatives:
Permanent removal of fish screens or revaluate operation of fish screens that minimize effects on lake‐
levels.
No Project Alternative: maintain current operations of Webber Lake dam/fish screens, but mitigate for 
knickpoint erosion in secondary channels.  Alternative does not address channel sedimentation, fish 
passage, groundwater or meadow conditions.

Target Conditions/Success Criteria:
1) Continuous surface flow between fluvial and lucustrine

environments during average and wet years
2)    Reduced unnatural fluctuations in groundwater levels
3) Reduced knickpoint formation and propagation
4) Improved fish passage (spatial and temporal) 
5) Increased ecological value in meadow condition

Implementation Timeframe
Dam and fish screen removal or modification (6‐12 months)
Knickpoint and sediment mitigation (4‐ 12 weeks)
Monitoring and adaptive management (1‐5 years)

Pre‐ and Post‐project monitoring recommendations:
1) Channel morphology (repeat surveys) to document 

changes in sedimentation before and after management 
2)    Repeat vegetation surveys and meadow assessments
3)    Limited stream/sediment gaging (to evaluate critical flow and 

sediment transport periods through Reach A) 
4)    Limited groundwater monitoring (4‐6 piezometers)

Phasing or Order of Implementation:
A) Upland degradation and roads management should be

implemented where excessive runoff, sediment originate  
B) This project or elements of should be considered during 

development of Lower Meadow restoration approaches.  
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Lacey Meadows Restoration and Management Recommendations, Project #5

Benefits of Webber Lake Management:

1) Restored surface water and groundwater 
connectivity

2) Increased meadow ecological value
3) Enhanced avian and aquatic habitat**
4) Reduced erosion
5) Improved fish passage

Webber Lake Dam

**there is a need for data on the relationships between lake
Level changes and ecosystem response.



Problem: Channel modification and impaired channel‐meadow processes
Project: Stream and meadow restoration; aspen planting/regeneration
Location: Upper Lacey Meadow

Channel Reach Map, Figure 16 from Lacey Meadows 
Assessment Report.

Goal(s) Sources of degradation Objectives to achieve goal(s)

Renaturalize channel  and 
restore channel and 
meadow/floodplain  
connectivity and dynamic 
alluvial fan processes

Upland excessive runoff 
and sediment sources; 
channel modification in the 
1950s‐1960s; grazing 
impacts

Address upland sources of 
excessive sediment (see project
#1); renaturalize former channel 
system through meadow

General Description of problem:
Upper Lacey Meadows experiences abundant sediment supply from both 
natural (e.g., hillslope erosion, landslides, debris flows) and anthropogenic sources.
(e.g., streambed and bank erosion associated with increased hydrologic connectivity 
from roads, grazing impacts, and channel modifications or diversions).  Historical aerial 
photographs suggest that Lacey Creek transitioned from a multi‐threaded system on an 
alluvial fan to a meandering channel across the Upper Meadow (Reach Gb) prior to 1966. 
The channel was  modified at the head of the meadow and diverted to a straight channel along the northwest 
meadow edge before rejoining the meadow approximately 2,500 feet downstream (Reach Ga).  Today, the area 
in the vicinity of the former channel is relatively dry and is characterized  by dry upland vegetation, while the 
newer channel is straight and incised with ongoing conifer encroachment.  Restoration of the pre‐1966 channel 
will provide benefits  to meadow health and both meadow and aquatic habitats. 
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Lacey Meadows Restoration and Management Recommendations, Project #6

Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring.

Possible Effects on Physical and Ecological 
Processes

Physical:
Degradation of Lacey Creek through Upper Lacey 
Meadow is associated with cumulative  impacts 
from channel modifications and excessive runoff 
and sediment from high road connectivity, stream 
capture by roads, channel scour, bed incision, 
streambank erosion; secondary effects include  
impaired meadow and floodplain functions and 
lower groundwater levels.  
Ecological:
Loss of meadow vegetation and habitat from 
channel  diversion, incision, channel‐floodplain 
disconnectivity, and lower groundwater levels.  
Incised channels reduce high‐water refugia for 
aquatic species, while excessive sediment can impair 
spawning habitat, macroinvertebrate populations 
and water quality. Conifer encroachment due to 
hydrologic modification and lack of aspen stands 
within groundwater‐fed areas.

Existing Lacey 
Creek

Former and 
potential 
restored 

Lacey Creek



Restoration or Management Approach:
1) Develop a restoration plan and baseline monitoring strategy and implement them both
2) Implement upland restoration practices that reduce excessive sediment/runoff to meadow (see 

project #1)
3) Develop and implement restoration designs for channel renaturalization that are geomorphically‐

appropriate

Alternatives:
Passive Management of Channel and Meadow: Implement pilot upland management and grazing 
exclosures to evaluate channel response in the absence of channel renaturalization; will require a 
monitoring plan to evaluate effectiveness of passive management.  Some active restoration elements may 
be necessary and may include bed aggradation 
elements to encourage floodplain/meadow 
reconnectivity and channel migration

Target Conditions/Success Criteria:
1) Restored channel planform and morphology 
2) Increased wet meadow vegetation/habitat 

including aspen stands
3) Restored channel‐floodplain connectivity
4) Reduced streambank and bed erosion

Restoration concepts
1) Encourage streamflow to occupy former channel

using bio‐engineering elements
2) Stabilize  slopes along existing channel
3) Introduce large wood to dissipate streamflow

velocities, encourage overbank flow, and enhance
in‐stream habitat 

4) Implement grazing exclosures
5) Selectively plant riparian vegetation (e.g., aspen)

Implementation Timeframe
Design and permitting (9‐12 months)
Implementation (4‐8 weeks)
Monitoring and adaptive management (5+ years)

Pre‐ and Post‐project monitoring recommendations:
1) Channel morphology (repeat surveys)
2) Vegetation/meadow condition surveys
3) Observations of channel conditions
4) Groundwater monitoring
5) Fish surveys

Phasing or Order of Implementation:
Upland degradation and roads management
should be implemented prior to any meadow 
restoration design or instream channel projects
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Benefits of channel‐meadow restoration in 
Upper Lacey Meadow:

1) Restored channel‐floodplain functions
2) Restored meadow vegetation and increased 

quantity, quality, and diversity of wildlife habitats
3) Reduced erosion
4) Enhanced in‐stream aquatic habitat
5) Improved water quality 

Meadow loss due to channel aggradation and widening, 
Upper Lacey Meadow

Bank trampling and erosion, Upper Lacey Meadow



Problem: Impaired channel‐meadow processes and functions 
Project: Stream and meadow restoration, Reaches B and C
Location: Lower Lacey Meadow

Channel Reach Map, Lower Meadow, Figure 15 
from Lacey Meadows Assessment Report.

Goal(s) Sources of degradation Objectives to achieve goal(s)

Restore channel and 
floodplain connectivity, 
enhance ecological value of 
meadow , improve aquatic 
habitat

Upland sources of excessive 
runoff and sediment 
(including roads), channel 
widening /incision, grazing 
within riparian zone, conifer 
encroachment 

Address upland sources of 
excessive runoff and sediment, 
restore channel  through Upper 
Lacey Meadow, discourage 
channel incision and encourage 
overbank flows 

General Description of problem:
Lower Lacey Meadow supports habitat for one of the few remaining populations of the 
endangered willow flycatcher. Lower Lacey Meadow also provides important habitat for 
several other sensitive wildlife species, and it supports populations of native and non‐native, 
sport fish.  Some reaches of Lacey Creek within Lower Lacey Meadow show signs of 
degradation. These degraded reaches of Lacey Creek reduce the habitat functions and values 
of the surrounding meadow and may be contributing to a lack of riparian habitat 
recruitment, plant community conversion, and other ecological effects. Active management 
and restoration of Lower Lacey Meadow may be required to avoid further meadow 
degradation and to prevent loss of critical habitat for avian, terrestrial, and aquatic species.
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Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring.

Possible Effects on Physical and Ecological 
Processes

Physical:
Channel incision  adversely affects channel and 
floodplain functions.  The loss of floodplain connectivity 
results in loss of groundwater recharge, overbank 
sedimentation, increased flood velocities, and generates 
further bed and bank instability.  These conditions 
promote excessive sediment to downstream habitat 
including Webber Lake.  As the channel incises, the 
groundwater  table follows the incision downward which 
has many ecological effects.
Ecological:
Lower groundwater tables reduces one of three critical 
elements that comprise a wet meadow, soil water; as a 
result, vegetation conversion from wet to dry species 
occurs, and promotes conifer encroachment.  Separately, 
excessive sediment from bed and bank erosion degrades 
water quality and aquatic habitat.  Flood flows confined 
to an incised channel, absent of a floodplain, limit high‐
water refuge for fish while scouring spawning habitat and 
macroinvertebrate communities.

MW



Restoration or Management Approach:
1) Develop a restoration plan and implement baseline monitoring 
2) Reduce road (Webber Lake Road) impacts to meadow (i.e., stream capture, meadow dissection)
3) Protect areas of high ecological status (using grazing management plan and recreation plan)
4) Develop and implement restoration designs to restore channel‐floodplain connectivity and enhance 

aquatic habitat

Alternatives:
Passive Management of Channel and Meadow:  Implement upland restoration (see Project #1) and 
temporary (3‐5 year) grazing exclusion for the Lower Meadow and Lacey Creek to evaluate 
channel/meadow response.  Some active restoration elements may be necessary to encourage bed 
aggradation and floodplain reconnectivity. 

Target Conditions/Success Criteria:
1) Meadow inundation after an 1‐ to 2‐year flood  
2) Improved meadow ecological functions and

increased acreage of riparian habitat
3) Increased channel width/depth ratios
4) Higher annual‐mean groundwater levels
5) Reduced streambank and bed erosion
6) Reduced conifer encroachment

Restoration concepts
1)    Conduct a geomorphic study to evaluate channel evolution (is the channel still incising?)
2) Introduce instream wood to encourage sediment deposition, and reduce flood velocities
3) Encourage or re‐occupy secondary channels across the meadow to dissipate flow velocities, erosion, 

and enhance re‐wetting of distal portions of the meadow
4) Layback banks and plant (willow recruitment) in select locations to encourage slope stability and 

reduce excessive erosion
5) Construct temporary grazing exclosures

Implementation Timeframe
Design and permitting (6‐9 months)
Implementation (4‐6 weeks)
Monitoring and adaptive management (5‐10 years)

Pre‐ and Post‐project monitoring recommendations:
1) Channel morphology (repeat surveys) and detailed

mapping
1) Repeat vegetation surveys and meadow assessments
2) Stream gaging (to evaluate flood frequency) 
3) Groundwater monitoring (4‐6 piezometers)

Phasing or Order of Implementation:
1) Upland restoration and roads management should be implemented or considered prior to meadow 

and  channel restoration projects.  
2) This project, or element of, should be considered in tandem with water‐level management of Webber 

Lake to avoid knickpoint erosion from fluctuating Webber Lake water‐levels in the meadow.  
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Benefits of channel‐meadow restoration in 
Lower Lacey Meadow:

1) Restored channel‐floodplain functions
2) Increased meadow ecological value
3) Enhanced avian and aquatic habitat
4) Reduced erosion
5) Enhanced in‐stream aquatic habitat
6) Improved water quality 

Lacey Creek (Reach C), Lower Lacey Meadow



Problem: Localized overgrazing or browsing of riparian and meadow vegetation; trampling 
of stream banks

Project: Short‐term grazing exclosures and alternative watering sources
Location: Upper and Lower Lacey Meadows

Bank trampling from sheep, Lacey Creek, Upper 
Lacey Meadow

Project goals Degradation Objectives to achieve project goals

Minimize disturbance to 
streams and sensitive 
wildlife habitat

Trampled stream banks, 
increased runoff, sediment, and 
nutrient input to Lacey Creek

Temporary exclosures established 
along channel and riparian corridors 
and other sensitive habitat, alternative 
watering sources established

General Description of problem:
The management of livestock grazing within the Webber Lake property is currently not 
guided by a formal grazing management plan (see Project #7); however, an annual lease 
with restrictions is in place.  Restrictions are identified as limiting grazing to 1,500 head of 
sheep with some exclusion zones around drinking water source for the campground and 
the current residence.  In the interim, some sensitive areas have been identified that 
would also likely benefit from additional temporary grazing exclosures.  These area 
include riparian corridors, much of the Upper Meadow, due to its current limited cover, 
and willow flycatacher habitat in the both the Upper and Lower Meadows.  As such, 
alternative watering sources may need to be identified.  
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Cost Estimate*:

Less than $10K

$10K‐$100K

$100K‐$500K

$500K‐$2M

$2M +

*cost estimate includes planning, design, implementation
and monitoring; potential costs for implementation will vary
based on types of grazing facilities included in plan.

Example of low‐cost, temporary exclosure fencing 
for sensitive habitat. 



Restoration or Management Approach
Temporary livestock fencing (electric) on the Webber Lake property, focused on excluding livestock from 
the active stream channels, riparian zones and other sensitive habitat without restricting access to the 
meadows.  Willow flycatcher nesting habitat in the upper and lower meadows should be protected with 
short term exlosures until August 15 of each year. A long term management plan should be implemented 
to address grazing impacts in the meadows.  Alternative watering sources may include solar powered 
pumps  to pump water from Lacey Creek or groundwater to off‐stream areas.

Alternatives
No action: continued livestock grazing without exclusion zones would likely contribute to effects on 
habitat, in contrast with management goals and objectives.

Target Conditions/Success Criteria
1) Vegetation communities and soil surface conditions   

indicative of high‐functioning riparian and channel 
conditions

2) Sustained or increased density of willows that support 
flycatcher habitat

3)    Alternative watering sources are sustainable in the 
short‐term

Implementation Timeframe
Summer 2014

Phasing or Order of Implementation
Immediate (2014) implementation could serve as a pilot 
project for developing a more formal grazing management 
plan.

Special Considerations
Grazing is currently conducted according to the terms 
of lease between the Truckee‐Donner Land Trust and its 
grazing lessee. The Webber Lake property is part of the Webber Lake grazing allotment within the Tahoe 
National Forest. Modification of grazing on the Webber Lake property should be coordinated with Tahoe 
National Forest grazing program. Substantial modification of the Webber Lake allotment management 
plan, if required to be consistent with the terms and conditions of the Webber Lake grazing management 
plan, could trigger U.S. Forest Service review of its Webber Lake allotment under the National 
Environmental Policy Act. Pursuant to California law, development of the grazing management plan must 
be overseen by a Certified Rangeland Manager (see http://casrm.rangelands.org/HTML/certified.html).
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Descriptions of specific grazing‐impacted areas 
in Lacey Meadows Watershed Study Area:

1) Willows have been heavily browsed in 
Upper Lacey Meadow. Willows provide 
habitat for the willow flycatcher and other 
terrestrial species and as well as shade, in‐
stream habitat complexity, and other 
aquatic habitat benefits. 

2) Bare ground and  trampled stream banks, 
which likely contribute excessive sediment 
to Lacey Creek are common along Lacey 
Creek in Upper Lacey Meadow .

3) Trampled banks are occasionally found 
along the inlets to Webber Lake in Lower 
Lacey Meadow; bank trampling may 
contribute to stream widening,  incision 
and headcutting of Lower Lacey Meadow.
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6.   LIMITATIONS 

As stated in the introduction to the report, the objectives of this study are to provide the 
Truckee River Watershed Council with a characterization of the hydrologic and 
geomorphic processes that support habitat in the Lacey Meadow Watershed.  This is a 
reconnaissance report, intended to bracket likely historical and potential future 
conditions, to identify certain hydrologic or geomorphic factors which must be better 
known, and to help guide initial planning.  This report should not be used to assess, site 
or design individual enhancement or restoration projects without further site-specific 
investigations.  Similarly, it is not intended to serve as a basis for flood management or 
detailed floodplain planning, both of which are conducted by well-defined and 
separate procedures, and which frequently require multiple lines of evidence.  Use of 
these results for purposes other than those identified above can lead to significant 
environmental, public-safety or property losses.  Balance Hydrologics should be 
contacted for consultation prior to considering use of this analysis for any purposes 
other than the reconnaissance, watershed-scale analysis specified above in this 
paragraph.  

The application of geomorphic history to inferring future channel and corridor change 
has a long and respected record in the earth sciences.  As with all historical or archival 
analysis, the better the record is known and understood, the more relevant and 
predictive the analysis can be.  We do encourage those who have knowledge of other 
events or processes which may have affected the site or channel system to let us know 
at the first available opportunity.   

It should be noted that the hydrologic study and associated field measurements were 
conducted during a two-month period of a single water year and therefore, reflect a 
snapshot of conditions dependent on the local weather patterns present during July 
and August 2012, an extremely dry period and dry year.  Conditions on the site are likely 
very different during relatively wet years. 
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Year Month Day Source color or B/W Type Scale Area Covered Major Flood Dates Climate trend Notes

Aerial Photographs
1939 June 23 USFS b/w aerial unknown 90% of watershed n/a dry year; follows 3 wet years Quality is fair

1955 Oct 22 USFS b/w aerial unknown 100% of watershed November 20, 1950 Two consecutive dry years Still shows original channel alignment in upper Meadow

1966 July 17 USFS b/w aerial unknown 90% of watershed

December 23, 1955, 
February 1, 1963; December 
23, 1964 dry year, follows a wet years

quality is fair (dark photos); after 1963 flood, peak flow of
period of record, shows new channel alignment in upper 
meadow

1969 Dec 31 Google Earth b/w aerial unknown 30% (southeastern corner) wet year

1983 Sept 5 USDA color aerial unknown 60% of watershed
January 13, 1980, December 
20, 1981

follows wettest year on record 
(1982) active channel (unvegetated bars)

1992 July 30 USDA color infrared aerial 1:24,000 100% of watershed March 8, 1986 drought (1987-1994)
Facilitates identification of groundwater discharge zones 
and wet meadow complex

1992 Aug 3 USDA color aerial unknown 100% coverage drought (1987-1994)

2000 July 9 USDA color aerial unknown 60% coverage January 2, 1997 dry year following a wet period Noteable for 1997 flood damage on Truckee River

2011 June 14 Google Earth color aerial unknown 75% coverage December 31, 2005 Record snowpack (since 1971) Peak snowmelt June 29, 2012

Maps

1889/1895 -- -- USGS b/w topo 1:125000 100% of watershed -- -- Good quality map
1940 -- -- USGS b/w topo 1:125000 100% of watershed -- -- Pre-dates Meadow Lake Road

1981 -- -- USGS b/w topo 1:125001 100% of watershed -- -- Pre-dates multiple logging roads found today

Appendix A.   Summarhy of historical aerial photographs and maps, Lacey Meadows Assessment, 18

212057 Historical Aerial and map Summary 2012 Balance Hydrologics, Inc.
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Appendix C. Bird Species Detected at Lacey Valley 

 

 

Bird Species Name 

A 

Gaither 

Report 

B 

Willow Flycatcher Surveys 

1998-2006 

C 

IBP Monitoring 2012 

D 

Loffland & 

White 2012 

Canada Goose  x x x 

Gadwall   x  

Mallard x x x x 

Northern Pintail    x 

Green-winged Teal  x x x 

Ring-necked Duck  x   

Bufflehead x x x x 

Common Merganser x x x x 

Mountain Quail x x x  

Pied-billed Grebe x   x 

American White Pelican x x x x 

Great Blue Heron x    

Great Egret x    

Black-crowned Night Heron x x x x 

White-faced Ibis    x 

Turkey Vulture x   x 

Osprey x  x x 

Bald Eagle x x x x 

Northern Harrier x x  x 

Sharp-shinned Hawk    x 

Cooper's Hawk x x   

Red-shouldered Hawk x    

Red-tailed Hawk x   x 

American Kestrel x    

Virginia Rail x   x 

Sora  x   

American Coot x x   

Sandhill Crane x x x x 

Semipalmated Plover x    

Killdeer x x x x 

American Avocet x    

Spotted Sandpiper x x x x 

Greater Yellowlegs x    

Western Sandpiper x    
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Bird Species Name 

A 

Gaither 

Report 

B 

Willow Flycatcher Surveys 

1998-2006 

C 

IBP Monitoring 2012 

D 

Loffland & 

White 2012 

Wilson's Snipe x x x x 

Wilson's Phalarope x  x x 

California Gull  x x  

Black Tern  x   

Mourning Dove x  x  

Short-eared Owl  x   

Common Nighthawk x  x x 

Vaux's Swift x    

Anna's Hummingbird x    

Calliope Hummingbird  x  x 

Rufous Hummingbird  x  x 

Williamson's Sapsucker x   x 

Red-breasted Sapsucker   x x 

Downy Woodpecker    x 

Hairy Woodpecker x  x  

Northern Flicker x x x x 

Pileated Woodpecker    x 

Olive-sided Flycatcher    x 

Western Wood-Pewee x x x x 

Willow Flycatcher x x x x 

Hammond's Flycatcher   x  

Dusky Flycatcher  x x x 

Cassin's Vireo x   x 

Warbling Vireo  x x  

Steller's Jay x  x x 

Clark's Nutcracker  x  x 

American Crow    x 

Common Raven   x  

Horned Lark  x x  

Tree Swallow x x x  

Cliff Swallow     

Barn Swallow x    

Mountain Chickadee x x x x 

Red-breasted Nuthatch x  x x 
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Bird Species Name 

A 

Gaither 

Report 

B 

Willow Flycatcher Surveys 

1998-2006 

C 

IBP Monitoring 2012 

D 

Loffland & 

White 2012 

Pygmy Nuthatch   x  

Brown Creeper x x x x 

House Wren    x 

Marsh Wren  x  x 

Ruby-crowned Kinglet    x 

Mountain Bluebird    x 

Townsend's Solitaire   x  

Hermit Thrush   x x 

American Robin x x x x 

European Starling  x   

Orange-crowned Warbler x  x x 

Yellow Warbler x x x x 

Yellow-rumped Warbler x x x x 

Hermit Warbler x  x  

Wilson's Warbler x x x x 

Western Tanager   x x 

Spotted Towhee    x 

Chipping Sparrow x x x  

Vesper Sparrow    x 

Savannah Sparrow x x x x 

Fox Sparrow  x x  

Song Sparrow x x  x 

Lincoln's Sparrow   x x 

White-crowned Sparrow  x x x 

Dark-eyed Junco x x x x 

Black-headed Grosbeak   x  

Lazuli Bunting x    

Red-winged Blackbird x x x  

Yellow-headed Blackbird x x   

Brewer's Blackbird x x x x 

Brown-headed Cowbird  x x  

Pine Grosbeak x   x 

Purple Finch  x  x 

Cassin's Finch x x x x 



Appendix C. Bird Species Detected at Lacey Valley 

 

 

Bird Species Name 

A 

Gaither 

Report 

B 

Willow Flycatcher Surveys 

1998-2006 

C 

IBP Monitoring 2012 

D 

Loffland & 

White 2012 

Red Crossbill    x 

Pine Siskin   x x 

Lesser Goldfinch   x x 

Evening Grosbeak   x  
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Appendix D. Locations of point count stations used for multi-species 

                       bird monitoring in Lower Lacey Meadows. 

                      Sierra and Nevada Counties, California 
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       Appendix E. Willow Flycatcher locations in Lower Lacey Meadows 

                      Sierra and Nevada Counties, California 
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Appendix F. Meadow condition assessment field data forms (August 2012)  
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APPENDIX G: PHOTOGRAPHS AND GPS LOCATION COORDINATES 
 
GPS WP#508 
120°26'24.345"W 39°26'31.542"N 
 
Seepage entering channel from left bank,  
SC = 51 @ 4.8degC 
SC = 82 @ 25deg C 
Potential aspen habitat, but no aspen.  Main channel is cobbles, some sand and gravel 
Channel width ~10‐12’, depth ~3‐4’ 
D50 ~ 90mm 
D90 ~270mm 
D10 ~8mm 
Multiple channels incising into alluvial fan surface 
Aggradation in channel is close to road, no cobbles in adjacent, lower gully, incised 6‐7’ 

   
Photos 1,2 
 
GPS WP#509 
120°26'24.208"W  39°26'33.008"N 
 
Terraced wet meadow 
Alternate channel in photo, wetland soils, limited sediment accumulation 
Glacial erratics present 



 
Photos 3,4 
 
 
 
GPS WP#510 
120°26'22.414"W  39°26'36.993"N 
 
Active alluvial fan, wooded 
Well graded substrate, mostly coarse, dry upland soils 

 
Photos 5,6 
 
 
 



GPS WP#511 
 120°26'26.115"W  39°26'37.203"N 
 
Channel becomes dry (flow goes subsurface) in sandy substrate 
 
GPS WP#512 
120°26'27.889"W  39°26'40.5"N 
Major headcut and 6’ incision in silty sandy soil.  
Young conifers seem to be encroaching into meadow 
Silty sand at depth—very different than material (gravel and cobble) being deposited on surface 
 

 
 
 

 



 
 
Photos 6,7,8,9,10,11 
 
GPS WP#513 
120°26'29.177"W  39°26'43.595"N 
 
Dry meadow, appears to have been converted by incision in channel 
 
GPS WP#514 
120°26'33.332"W  39°26'40.364"N 
 
Potential reference swale at toe of moraine, limited incision, adjacent to incised channel at u/s limit of 
meadow 

 
Photos 12,13 
 
 
 
 



GPS WP#515 
120°26'36.035"W  39°26'38.571"N 
 
Transition from step‐pool on moraine to incised channel in lower gradient meadow, just downstream 
from road crossing 
 
516 
Relatively intact channel/swale 
 
GPS WP#517 
120°26'37.167"W  39°26'41.407"N 
 
Incised channel with healthy riparian woodland and inset floodplain 
Failing banks with apparently encroaching conifers at upper terrace 
Qest ~ 0.1 cfs 
Lots of 6‐10” fish in channel 
Trees on floodplain are ~30‐40 yrs old 
Photos 14,15 (cut bank with encroaching lodgepole) 
Cobble and gravel substrate 
D50 ~ 32mm 
D90 ~ 90mm  
D10 ~ 11mm 
SC = 46.2 @ 11.9degC 
SC = 61.7 @ 25 
 

 



 
 
GPS WP#518 
120°26'27.89"W  39°26'44.972"N 
Wetland (wet) soils perched on terrace 

 
 
GPS WP#519 
Flow in channel resurfaces, perhaps due to clayey soils?  
Adjacent wetland appears to have clay pockets 
SCT = 43 @ 6.6 degC 
SCT = 67.4 @ 25 
 
GPS WP#520 
Willow growing on terrace surface (dry) 
Cobble channel on top of meadow surface 
 
GPS WY#521 
SEEP adjacent to thriving willow / wetland community 



SCT = 39 @ 7.0 degC 
SCT = 59.3 @ 25 
 
GPS WP#522 
120°26'19.31"W  39°26'52.002"N 
 
Tremendous amount of coarse sediment delivery from channel near Webber Lake Rd 
Cobble deposits results in widening, results in erosion of wet meadow soils 
Flow discontinuous in pools 
Photos 17,18 show cobble in banks, roughly as large as active deposits, suggesting banks as sediment 
source 

 
 

 
 



 
 
Photos 15,16,17,18 
 
GPS WP#523 
120°26'15.399"W  39°26'57.538"N 
 
Cobble‐boulder channel entering from right, with coarser substrate than channel and main channel 
banks 
Increasing flow 

 



Photos 19,20 
 
GPS WP#524 
120°26'11.231"W  39°26'49.844"N 
 
Failed culvert on tributary 
Near base of moraine, as indicated by angular large boulders 

 
Photos 21,22 
 
GPS WP#525 
New culvert on road xing 
 
GPS WP#526 
Willow/rush meadow in forest, appears to be perched behind low till/moraine crest 
 
GPS WP#527 
120°26'5.866"W  39°26'55.035"N 
Seep/spring feeding discharge slope wetland 
Small channel (1’x1’) flows down over moraine/till crest, toward meadow 
Qest ~ 0.1 gpm 



 
 

 
 

 



Photos 22,23,24,25,26,27 
 
528 
End of surface flow from spring, converts to dry meadow (deep) soils 
 
529 
Broad cobbly channel at edge of meadow 
 
 
Summary of observations and interpretations: 

 Upstream of the upper meadow, Webber Lake Rd (historical alignment) captured drainage, and 
is now conveying sediment directly to the meadow.  The road was subsequently relocated to its 
current location, but impacts of the former alignment remain 

 Secondary or interim roads appear to have also captured drainage upstream of the meadow and 
also convey coarse material to the meadow 

 Significant sediment deposition in the main channel has disturbed the meadow surface (see 
WP522) 

 Channels crossing the meadow have incised, especially at the upstream end, perhaps due to 
baselevel changes on the W Branch, which has perennial water and lots of fish with an 
apparently functional inset floodplain 

 Groundwater supported channels entered from the south, but have incised into the meadow, 
apparently resulting in conifer encroachment 

 Groundwater discharge is currently supporting willow/riparian areas 

 Groundwater discharge in upland forested areas is supporting wetland vegetation, but not 
aspen communities 

 Road drainage management should be a key restoration strategy 
 
GPS WP#530 
120°26'7.246"W  39°27'8.407"N 
 
Conifer encroachment 

 
Photos 27‐28 
 



GPS WP#531 
XS5 
 
 
GPS WP#532 
120°26'4.446"W  39°27'13.349"N 
XS6 
Straight channel in forest 

 
 

 
 
Photos 29‐32 
 
GPS WP#533 
Sheep hammering on widening channel bank 
Encroaching (young) conifers 
This is a transition from continuous flow to intermittent flow between pools, Still lots of 6‐10” fish in 
disconnected pools.  
Photos 32,33,34,35 
 
 



GPS WP#534 
120°25'59.328"W  39°27'17.731"N 
Tall cut bank where stream is forced into hillside, still discontinuous Q 
 

 
 

 
 
 
Photos 35,36,37,38,39,40 
 
GPS WP#535 
120°25'57.344"W  39°27'18.268"N 
2.4‐ft of coarse alluvium overlying coarse ‘weathered sandstone’ 
Sandstone subsoil appears to be saturated, perching water to some degree 



 
 
 
GPS WP#536 
120°25'55.013"W  39°27'20.609"N 
XS7 
Inset floodplain beginning to develop 
Q=0, dry 
Evidence of grazing here 
Young conifers on rt bank 
Active widening, willows beginning to grow on floodplain 
Photos 41,42 (upstream) 43,44 (downstream) 
 

 



 
 
GPS WP#537 
Rt bank willow forest begins, appears to be associated with confluence with abandoned channel 
 
GPS WP#538 
120°25'45.582"W  39°27'30.334"N 
Channel slope seems to decrease toward downstream end of meadow,  
water table becomes shallower 
channel may be aggrading here 
sand and gravel bar deposits appear to be covering adjacenet meadow surface 

 
 



 
Photos 45,46,47,48 
 
GPS WP#539 
120°25'42.482"W  39°27'35.776"N 
Bedrock control 
 

 
 
 



 
 

 
 

 
 
 



GPS WP#540 
 
Headcut in alternate (secondary) channel, 1.5’ high (see BKH photos) 
Headcut exposes deep meadow soils—silty clayey sand sand, with gravel deposited on top.  
Water appears to be perched on top of meadow soils in places 
 
GPS WP#541 
120°25'46.53"W  39°27'29.992"N 
XS8 
 

   
 

 
 



 
 
 
GPS WP#542 
120°25'52.823"W  39°27'16.572"N 
XS9 
Remnant channel, abandoned between 1955 and 1965 
Some disturbance roughly 600’ upstream 
Inset floodplain is surrounded by a drier terrace upland  
See also BKH notes 
 

 
 



 
Photos 49,50,51,52 
 
 
GPS WP#543 
Channel running parallel to meadow, possibly captured by old road?  
 
GPS WP#544 
120°25'55.254"W  39°27'6.402"N 
Channel capture by road, incising onto adjacent terrace 

 
 
 
GPS WP#545 
Stream capture by road, flows down swale onto terrace, then recaptured again at WP544 
 
GPS WP#546 
Swale capture by road 
 
GPS WP#547 
Painted rock (yellow dot)  



 
 
GPS WP#396 
120°25'37.312"W  39°26'27.699"N 
Gully formation in volcanic‐derived soils and former logging areas 

 
 
 
 
 
 
120°25'41.861"W  39°26'27.72"N 
Gullying in erosive soils in areas formerly logged, Section 8 
 



 
 
 
GPS WP#416 
Hanging culvert on stream crossing, Webber Lake Road 
120°26'10.582"W  39°26'49.093"N 

 
 
GPS WP#446 
120°26'38.432"W  39°26'56.765"N 
Culvert stream crossing with fish ladder, Meadow Lake Road, tributary from Peak 8,166’ 



 
 
 
 
 
 
 
 
 
GPS WP#441 
120°26'56.784"W  39°26'39.743"N 
Hanging culvert, 36”D culvert on tributary draining northside of Lacey Peak (8,216 ft) 



 
 
 
GPS WP#445 
120°26'42.156"W  39°26'54.414"N 
Channel erosion downstream of stream crossing (Meadow Lake Road), tributary to Peak 8,166 

 
 
 
 
GPS WP#401 
120°25'54.397"W  39°27'7.748"N 
Stream capture by old logging road 



 
 
GPS WP#399 
120°25'50.468"W  39°27'10.384"N 
Hanging culvert, Webber Lake Road (Upper Lacey Meadow) 

   
 
120°26'33.157"W  39°26'1.777"N 
Rilling and Gulling on steep exposed volcanic terrain, Upper Lacey Creek, Section 7 
 



 
 
 
GPS WP#428 
120°26'37.93"W  39°25'53.382"N 
Lacey Creek crossing (d/s), Section 18 
 

 
 
 
 
GPS WP#397 
120°25'23.989"W  39°28'23.494"N 
Webber Lake Road crossing, Lower Lacey Creek 



 
 
120°25'23.636"W  39°28'16.56"N 
Webber Lake Road, dissecting Lower Lacey Meadow 

 
 
 
 
 
 
 
 
 
 
 
GPS WP#450 
120°26'49.289"W  39°27'11.393"N 
Hanging culvert, Tributary to Peak 8,166’ on access road to PCT 



 
 
120°24'49.602"W  39°28'41.619"N 
Reach A 

 
 
 

 
 
 



120°25'13.036"W  39°28'28.603"N 
Reach B 

 
 

 
 
120°25'34.223"W  39°28'10.341"N 
Reach C 

 



 
 
120°25'35.968"W  39°27'56.055"N 
Reach D 

 

 



120°25'14.33"W  39°28'10.057"N 
SE Tributary 

 
120°24'59.009"W  39°28'28.921"N 

 
 
120°25'53.981"W  39°27'52.203"N 
SW Pond 

 



120°25'42.125"W  39°28'5.321"N 
SW Tributary 

 
 
120°25'0.712"W  39°28'43.283"N 
West Tributary near Webber Lake 

 
 
GPS WP#496 
120°25'20.143"W  39°28'45.131"N 
West Tributary at Webber Lake Road crossing 

 



120°25'39.226"W  39°27'39.284"N 
Reach E 

 
 
120°25'40.935"W  39°27'36.992"N 
Reach F 

 
 
120°26'12.35"W  39°26'59.908"N 
Reach G(a),  

 
 



120°26'11.784"W  39°27'2.036"N 
Reach G(a), bank erosion  

 
 
120°26'4.756"W  39°27'12.081"N 
Reach G(a) 

 
 
120°26'0.763"W  39°27'14.638"N 
Reach G(a) 

 



120°25'56.725"W  39°27'18.452"N 
Reach G(a) impacts of grazing on streambanks 

 
 
120°25'54.04"W  39°27'20.785"N 
Reach G(a)  

 
 
120°25'51.322"W  39°27'15.185"N 
Reach G(b) 

 
 



120°26'1.662"W  39°27'3.45"N 
Reach G(b) 

 
 
120°26'6.085"W  39°27'2.414"N 
Reach G(b), push‐up gravel bar 

 
 
120°26'13.615"W  39°26'56.41"N 
Reach H 

 
 
 
 



120°26'19.049"W  39°26'54.389"N 
Reach H, 3‐ft diameter tree buried in alluvium 

 
 
120°26'13.119"W  39°26'56.65"N 
Reach H, high stand alluvium deposit (center‐back), possible evidence of a dam (sediment is higher than 
floodplain and point bars in channel) 

 
120°26'19.748"W  39°26'44.204"N 
Reach I(b), former road—stream capture 

 



GPS WP#400 
120°25'52.346"W  39°27'9.414"N 
Stream capture by Webber Lake Road, Upper Lacey Meadow 

 
 
120°24'19.126"W  39°29'6.975"N 
Webber Lake Dam 

 
 
   



Meadow Assessment Plot LU‐1 
 
120⁰ 26’ 7.459”W  39⁰ 27’ 4.222” 
 
Example 1 20cm nested quadrat  

 
 
 
 
Example 2 20cm nested quadrat 

 
 
   



Example 3 20cm nested quadrat 

 
 
 
 
 
 
Landscape view of assessment plot 

 
 
   



Transect 1 

 
 
 
 
 
Transect 2 

 
   



Transect 3 

 
 
 
Rapid meadow condition assessment Plot 2 
 
120⁰ 25' 40.771"W  39⁰ 27' 31.728"E 
 
Landscape photo looking north; note dominance by sedges and little to no bare ground, indicators of 
high ecological status; also note limited to no browsing of willow by sheep along riparian corridor 

 
   



 
 
Landscape photo looking west 

 
 
 
 
 
 
 
Landscape photo looking north 

 
 
   



Rapid meadow condition assessment plot 3 
 
120⁰ 25' 48.406"W  39⁰ 27' 20.967"E 
 
Landscape photo looking west; note dominance by Kentucky bluegrass, a plant general considered to be 
indicative of moderate ecological condition in mesic to wet Sierra Nevada meadows that increases in 
dominance in response to disturbance; significant amount of bare ground also noted 

 
 
 
 
 
 
 
Landscape photo looking east 

 
   



Landscape photo looking south; note lightly grazed Kentucky bluegrass clumps with much heavier 
grazing of broadleaf plants in between grass clumps and bare ground 

 
 
 
 
 
 
 
Landscape photo looking north 

 
 
   



 
Rapid meadow condition assessment Plot 4 
 
120⁰ 25' 31.733"W  39⁰ 28' 26.218"E 
Landscape photo looking east; note dominance by Kentucky blue grass

 
 

 
 
 
 
 
Landscape photo looking north 

 
 
 
   



Landscape photo looking south 

 
 
 
 
 
 
 
 
 
Landscape photo looking west, note dense stand of lodgepole with many dead trees at meadow edge

 
   



Rapid meadow condition assessment plot 5 
 
120⁰ 25' 16.759"W  39⁰  28' 18.378"E 
 
Landscape photo looking east; plot dominated by Kentucky blue grass and forbs with more bare ground 
relative to Plot 4 

 
 
 
 
 
 
 
 
 
Landscape photo looking north 

 
 
   



Landscape photo looking south; sheepherder trailer can be seen in distance at edge of forest 

 
 
 
 
 
 
 
 
 
Landscape photo looking west; note presence of forbs and bare ground indicative of higher sheep use, 
drier conditions, and lower ecological condition; also note significant presence of dead lodgepole at 
western meadow margin, similar to conditions observed in Plot 4 

 
 
 
 
   



Miscellaneous photos 
 
120⁰ 25’ 56.682”W  39 27’ 08.481”N 
 
Heavily chisled and steep stream bank along sheep watering area 

 
 
120⁰  25’ 56.476”W  39⁰  27’ 13.242”N 
 
Area of heavy sheep use with little to no vegetation, significant amounts of bare ground and highlined 
willows from sheep browsing along riparian corridor 

 
 

 

   



Detail view of sheep browsing shown in photo above 

 
 
 

120 24’ 41.271” 39 28’ 39.040” N 

Pair of sandhill crane foraging with young on the edge of marsh area (July 24, 2012) 
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