SWANSON HYDROLOGY + GEOMORPHOLOGY
Chapter 4: Land Use History and Ecological Changes at Meeks
The preceding geologic history sets the stage for the introduction of humans to the natural
landscape of the late Holocene. The earliest North American evidence of humans is generally
accepted to be 12,000 ybp with the Clovis sites in New Mexico. It is postulated that the Washoe
people were present at Tahoe possibly as early as 6,000 ybp and their seasonal activities at Meeks
Bay have occurred for at least the last 1,500 years (LTWA 2000). (According to Washoe legend,
the Washoe people did not travel to this land, but were created here in Washoe territory.)1 The
Washoe creation story took place at Lake Tahoe and the area of Meeks Bay and their seasonal
migration to Meeks began in early spring. Washoe families came from different tribal groups
from all parts of their territory to meet at the lake and reaffirm tribal unity. Excerpts from an
historic account of the Washoe presence at Meeks Bay, or “magula watah”, authored by Carol
Van Etten (1994), are provided below2:
First to enjoy the beauty and bounty of the area we now call Meeks Bay were a number of
family groups belonging to the tribe of Indians known as the Washoe Tribe, who occupied
the lands surrounding the high mountain lake we now know as Tahoe.
In winter, these family groups inhabited the valleys to the east which are today known
as Carson, Washoe Tribe and Eagle. Little food could be gathered during this dormant,
inclement period, and dietary staples which had been harvested and hunted during the
spring, summer and fall of the year provided subsistence until spring came again.
Among the Washoe Tribe’s most important tools were their baskets. Valued today as pieces
of fine art, these beautifully woven articles played crucial, practical roles in the daily life
of the group. During the winter months, the women would sort and weave the willow,
redbud, fern root and other plant materials collected during the year throughout the
group’s geographically varied territory into intricately beautiful containers used for cooking,
eating, carrying water and collecting the seeds and plant materials which were a major
element of their diet.
DA OW A GA As the snows receded from the Washoe Tribe winter encampments on the
valley floor, the strong youthful members of each camp would strike out for da ow a ga, the
sacred lake high in the mountains to the west, whose name meant “the giver of life.”3
A group usually returned to an established camp which was favored by an abundant
quantity of the foods and medicinal plants necessary to sustain it through the year.
Washoe Tribe tended to honor the prior use of a given area by one particular group, and
1

Wa She Shu: A Washoe Tribal History (1976).
During finalization of this report, Washoe commented that historical accounts other than Van Etten (1994) and LTWA
(2000) cited in this document may better characterize Washoe tribal history. Many of these details are beyond the
subject and focus of this EAR; however, the reader is referred to Wa She Shu: A Tribal History (1976) or other historical
accounts for additional information.
3
According to other Washoe sources, da ow a ga means “edge of the lake.”
2

63

ecological system science

hydrology + geomorphology

restoration engineering

regulatory compliance

SWANSON HYDROLOGY + GEOMORPHOLOGY
thus a group would return to the same site year after year. Each group had a number
of alternative camps to choose from, although with proper respect could also use a
neighboring group’s area.
By preceding the elders and youngest children to their summer encampment, the more
robust members of the group were able to observe the development of wild plants, gather
foodstuffs and prepare the camp for the arrival of the rest of their group. It was of great
importance, also, that their arrival be timed to take advantage of the annual migration of
fish up the various tributaries of the Lake to spawn.
MAGULU WATAH The bay we now call Meeks was known by the Washoe Tribe as magulu
watah, one of a number of well-established sites around da ow a ga where fishing was
good and wild strawberry, raspberry, currant and rhubarb were plentiful. Here too could
be found camas, wild onions and lilies, and the seeds of native grasses important in the
Washoe Tribe diet.
WISE CUSTODIANS Summer at magulu watah was a time of gathering and fishing, the
moment for each of these activities dictated by nature’s own time-table. In gathering the
various plant foods and materials, the Washoe Tribe were careful to observe management
practices which would nurture and replenish the supply in seasons to come.
Thinning the bulbs of the wild onion and loosening the soil to aerate the roots of
plants were among the methods employed to insure their abundance in perpetuity. The
meandering limbs of the wild currant bush, a plant used in the making of arrow shafts,
were routinely pruned, encouraging those that remained to develop straight and strong.
The roots of the bracken fern, an essential element in the dark designs of the intricately
woven “three-willow” baskets, were cultivated to attain great length, as this trait simplified
the weaving process and enhanced the beauty of the finished product.
The plenitude of fish at magulu watah made it a favored location for summer encampment.
Though much of the catch was consumed immediately, a portion was left to dry in the
sun, and stored away for winter use. At one of several large grinding rocks near the shore
of the bay, the Washoe Tribe women gathered to grind this dried fish together with other
ingredients to make a semi-perishable meal which was easily transported and quickly
prepared.
The use of grinding rocks at magulu watah represented not only a means of processing
food, but an important focal point for the social and cultural continuity of the tribe. Here,
while carrying out the daily work of food preparation, the women exchanged information
and tribal lore. Two grinding stones still can be found within the perimeter of the bay, and
a third lies nearby, buried beneath yards of dirt brought in during a highway paving project
more than half a century ago.
Magulu watah was periodically chosen as the gathering-place for several tribal groups. On
these occasions, the cultural identity of the larger unit was reaffirmed, as the young people
of the tribe learned its traditions through ritual and ceremony.
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As fall approached, the Washoe Tribe would gather their belongings and stores of
winter food and depart magulu watah for their winter camp, remaining long enough at
established locations along the way to harvest and hunt for the components of their winter
diet which were to be found there.

European exploration of the area began with the Fremont expedition through the Carson River
drainage to the south in 1844. The first recorded sighting of Lake Tahoe occurred February 14,
1844 from Red Lake Peak near Luther Pass. The first record of European activity at Meeks is
from 1853 when John Calhoun Johnson entered and surveyed the area near the shoreline. A
subsequent news account regarding hay production from the Meeks meadows indicates regular
occupation by the early 1860s. The lower meadow was initially occupied and grazed. Figure 4.1
shows the mouth of Meeks Creek in 1880s just as logging was beginning. The Carson Tahoe
Lumber and Flume Company (CTLFC), a major supplier of timber to the Comstock with a mill in
Glenbrook on the east shore of Lake Tahoe, bought the timber rights in Meeks in 1883. Records
indicate that instructions were to harvest every conifer tree greater than 15 inches in diameter;
these were likely a mix of Jeffrey pine and sugar pine. The contrast between the pre-and post
harvest is shown in Figure 4.2. The 1880s photo shows an old growth conifer forest from the
lake shore to the skyline. Based on available data, the original conifer forest likely contained
trees over 300 years old and resulted from natural cycles of drought, wet periods, and disease,
all characteristics thought to be fundamental to diverse vegetation structure and good wildlife
habitat. The processes that formed the observed forest vegetation must have included the
activities of the Washoe, who managed the land by using fire as a tool, burning meadows and
forests to favor the ecology of plants such as bracken fern (important for basket making) and
chamas, called “potato” by tribal elders, an important food staple found in mesic meadow
settings. These cultivation techniques and many others known only to the Washoe influenced
the vegetation cover and wildlife habitat of the watershed, especially in the lower meadow.
The incursion of Europeans eventually displaced the original Washoe and their land stewardship
practices, as described by Van Etten (1994) below:
ENCROACHMENTS IN EDEN: By the early 1860s, the pattern of the Washoe Tribe peoples’
annual migration to magulu watah and the other encampments of the west shore had
begun to be disturbed by a new presence: white interlopers whose intentions were in
direct conflict with the Washoe Tribe way of life. The wide territory which the Washoe Tribe
had inhabited for thousands of years, rich with its many dietary, medicinal and cultural
resources, was appropriated out of hand, and the resulting depletion of these vital resources
gradually worked to diminish the productive value of the groups’ annual migratory pattern.
Another contributor to the demise of the Washoe Tribes’ time-honored pattern of migration
was the establishment of the Stewart Indian School in Carson City in the late 1920s. With
the youth of the tribe confined to the school on a year-round basis, the vitality of the
remaining group was no longer sufficient to accomplish their annual relocation. Further, the
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FIGURE 4.1: Meeks Creek mouth mid-1880’s showing pre-clear cut conifer forest surrounding former lagoon and marsh. (A) Large deciduous
trees in middle are either Aspen of Cottonwood, (B) willow scrub found in backshore and foreshore fo beach. (C) Meadow/marsh vegetation
visible behind barrier beach. (D) Glacial outwash/strath terrace with basal glacial soils. Photo source: Goin 1991.
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FIGURE 4.2: Comparison photos 1880’s (top) before clear cutting, 1960’s (bottom)
after marina construction shows dominant single-aged conifer forest. Photo source:
Goin, 1992.
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Washoe Tribe had no reason to hope, as they watched their ancestral lands pass into the
domain of white “ownership”, that the tribe could ever rekindle the old life of hunting and
gathering beside da ow a ga.
While a few individuals continued to return to the site of magulu watah into the 1930s, it
was not the traditional journey of their fore-fathers. Magulu watah was gone, and those
few encampments which still existed had been pushed west, into the hills. The sites of the
old encampments were now filled with many white men, and the old gathering places and
fishing spots usurped.

ECOLOGICAL CHANGES 1850 TO PRESENT
The mouth of Meeks Creek visible in the 1880s photo shows a large mature stand of deciduous
trees, likely cottonwood and/or aspen; all of the mature deciduous trees were gone by the 1910s,
most likely a result of development for storage and loading of logs onto barges at the shoreline
(Figure 4.3). A sample dendrochronological census of conifer ages taken in the shoreline zone
below Highway 89 for this study shows all trees to be less than 150 years old. The early land use
effects of logging and grazing and the extirpation of the Washoe and their ancestral land use
practices from the area at Meeks were fairly profound, based upon the visual evidence available
from Figure 4.1 and historic accounts.
Intensive timber harvest of Meeks Creek Watershed by CTLFC led to a prolific growth and
invasion of dense second growth white fir and red fir, which replaced the predominate sugar
and Jeffrey pines. It is assumed that lodgepole pine was present near and in meadow areas,
but based upon examination of stumps in the meadow above Highway 89, it appears that
the original stands were far less dense than present stands or those stands visible on aerial
photographs from the mid to late 20th century (Figure 4.4). Confronted with a lack of wildfire,
the result of fire-suppression from the 1920s and the end of Washoe controlled burns, the LTBMU
conducted extensive mechanical thinning and clear cutting of lodgepole in Meeks meadow
during the late 1980s and 1990s; during this activity in 1995 a slash pile burn got out of control
and a destructive forest fire swept through approximately 100 acres across the middle portion of
the lower meadow area. The dense, mostly single-aged stands of conifer forests today still reflect
the lack of fire and the early logging.
The influence of Washoe stewardship practices at Meeks is not isolated to historical accounts
alone. There is some compelling evidence of managed meadow persistence, despite the presence
of other tree species prone to invading and overtaking graminoid plant communities. The
accounts of early hay harvests suggest the presence of persistent open meadow areas, likely the
result of burning of meadows by Washoe. These hay harvest areas would most certainly occur
in seasonally dry or mesic meadows and not wet meadow areas. The invasion of lodgepole pine
into the meadows likely had a profound effect on the habitat of open meadows for wildlife.
Lodgepole are generally an early successional species, invading burn areas and drier seasonal
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FIGURE 4.3: Aerial photos from 1939 and 1992 illustrating changes in lodgepole pine forest in the Lower Meadow Area as a
result of thinning harvests by the USFS. Aerial photo source: USFS LTBMU.
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FIGURE 4.4: Log storage (top) on Meeks Bay beach during initial clear-cut logging of the
late 1880’s. Log barge (bottom) being prepared for haul to Glenbrook. Photo source:
Van Etten, 1994.
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meadow sites. Jeffrey pine has also been associated with seasonally wet meadows (i.e. wet
during early growth season and snowmelt runoff periods). Willows also invade wet and dry
meadow areas. Despite the abundant presence of these invading species, open meadows have
persisted to support desirable plants.
A second major influence of early land use on the meadows of Meeks (i.e. prior to the intensive
urbanization of 1950s and 60s) was the introduction of beaver. Beaver were introduced in the
1930s as part of a program to establish a fur trade and as a means to “improve” wetlands and
watershed wildlife habitats (Tappe 1942). Although there is some disagreement over whether
the beaver was present as a native species in the Tahoe Basin, the fact that there are no accounts
of trapping in the early days and that the Washoe elders have no specific reference to it in their
language, suggests they are not native to the watershed. Modern beaver colonies in Tahoe
area streams show successful adaptation to a wide range of stream conditions, from ephemeral
streams on the dry east shore to seasonal presence in the Upper Truckee River, Trout Creek, and
Blackwood Creek basins. An investigation carried out in the Upper Truckee River Watershed
found evidence of wetland creation and diversification due to beaver activities, including the
development of good habitat conditions for the willow fly catcher, a special status species.
There were also instances where beaver were found to be effective in causing channel avulsion,
meadow destruction, and loss of highly valued aspen stands, all of which are viewed as a
negative impact by the landowner who used the meadows for grazing. Beaver activity has been
reported to cause the loss of aspen stands locally in the Lower Truckee River (Beier and Barrett
1987), and has caused flooding of structures located in the floodplains of larger tributaries (USDA
2004).
Beaver activity in the meadows of the Meeks Creek Watershed has a profound effect on the
hydrology of the meadows and ecosystem function. There are over 15 acres (10%) of meadow
area affected by beaver in the Lower Meadow. Beaver dams up to five feet high fully block the
low flow channel of Meeks Creek, which likely affects fish passage during low flow conditions
(Figure 4.5). Secondly, water impoundment on the meadow surface has converted large areas
of seasonally wet meadow to perennially wet with large areas of standing water; these areas
support diverse wetland habitat and, as in the case of the Upper Truckee River, good quality
habitat for willow fly catcher breeding. These areas would also seem to provide good amphibian
habitat (Figure 4.6). It is unknown how beaver might affect the plant communities utilized by the
Washoe.
The discussion above reveals that the Lower Meadow of Meeks Creek Watershed shows
vegetative effects of land use and native wildlife population decline (e.g., loss of native raptors,
fish [LCT]). However, Meeks Creek in the lower meadow above Highway 89, and its associated
riparian habitat, are in general good condition which reveals an underlying resilience to the land
use activities in that portion of the watershed.
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FIGURE 4.5: Beaver dam blocking the low flow channel of Meeks Creek about 1,000 feet upstream of Highway 89 in the summer
of 2003. Note extent of ponded water upstream. Photo source: SH+G.
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FIGURE 4.6. Photo upstream of beaver dam, showing the ponded, perennially wet
meadow the beavers create. This created habitat supports a diversity of wetland species
and is considered good willow flycatcher breeding and amphibian habitat. Photo source:
SH+G.
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The land use history in the shoreline zone was highly affected by the period of tourism
development and urbanization that occurred from the early to mid-1900s. This includes the area
of shoreline wetlands at the mouth of Meeks Creek. As shown in Figure 4.1, the original area
prior to logging was highly diverse with old growth conifer forest, mature stands of deciduous
trees, and riparian scrub. The mouth of Meeks Creek interacted with shoreline littoral forces and
the barrier beach area; this is displayed in historic photos which show the movement of Meeks
Creek through the barrier beach.
After clear cut logging in the 1880s, the Shoreline Zone of Meeks was sparsely inhabited between
1890 and 1920. Figure 4.7 shows a photo of Meeks Bay dated 1906. The photo shows the
remnants of the pier used to load timber by the CTLFC and the absence of the mature deciduous
forest in the shoreline wetland. The hillsides remain sparsely vegetated despite more than 30
years of recovery, and the mouth of Meeks Creek is visible through the barrier beach. The highquality wetland/marsh and lower floodplain system at lower Meeks is well documented in historic
photographs dated 1916 obtained from the North Tahoe Historical society (Figure 4.8). These
photographs are from a Bureau of Reclamation survey of shoreline conditions looking west and
southwest across the barrier beach (foreground). While the lake was kept at relatively high stand
during this period (estimated at 6,231 feet), the photographs clearly show the emergent wetland
and diverse vegetation conditions prior to the major development in this area in the 1920s.
Meeks Bay’s long history as popular recreation resort began in 1928 when the Kehlets arrived
and leased the shoreline property along Meeks Bay (Figure 4.9). Figure 4.10 shows a view facing
south of a beach scene in the 1920s; bathers are shown with Washoe women and children in
western clothing. The Kehlets often struggled financially to keep the resort open, yet the facilities
they developed persisted under private ownership for almost 50 years and continue today as a
popular resort destination under federal ownership.
Figure 4.11 shows a postcard from 1930s depicting all of the development in the Shoreline
Zone including cabins, a dance hall, stables, a pier and an “auto camp.” Thus, it is evident that
substantial changes had occurred by 1930 to the shoreline ecosystem. Figure 4.12 shows ice
cutting in the Meeks Creek lagoon with scrubby willows in the background, as well as stable
fencing in the background. Figure 4.13 shows a map prepared for insurance requirements, which
depicts a slough behind a row of shoreline cabins; this slough is actually an abandoned stream
channel, typical of those found behind barrier beach landforms. This map and earlier photos
support a claim that the mouth of Meeks Creek was moved 300 feet south and channelized to
accommodate construction of the shoreline cabins (Van Etten 1994). This was the first evidence
of fixing the mouth of the creek into a static location, which was later channelized with the
installation of steel sheet piling to establish a permanent boat inlet to the marina. A photo taken
in the 1930s or 40s (Figure 4.14) shows a man ice fishing in this slough behind the shoreline
cabins, indicating that the slough and lagoon provided fish (trout) habitat even in the winter
season.
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FIGURE 4.7: Photo described as Meeks Bay shoreline cited as 1906, (Meeks Bay Memories), view to the north. However, most
accounts describe logging as ended prior to 1900 and the conifer stands in the photo appear unlogged. This photo may be of
another location or an earlier date. Photo source: Van Etten, 1994.
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FIGURE 4.8: Photos showing Meeks shoreline wetland in 1916 during a Bureau of
Reclamation survey of Tahoe shorelines. Lake Tahoe water level shown on card. Photo
source: North Tahoe Historic Society.
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FIGURE 4.9: Meeks Bay shoreline 1928. (A) Mouth of Meeks Creek visible in middle of photo with willow scrub (B) and meadow vegetation
(C). Young conifers (D) are invading lagoon/marsh area. (E) Pilings from CITLIFC pier are in water. Note barren hillside 40 years after logging.
Photo source: Van Etten, 1994.
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FIGURE 4.10: Meeks beach circa 1916 showing bathers and Washoe in Western clothing.
Note barren hilside 30+ years after clear-cut logging. Part of Meeks Creek is visible at left
edge with willow scrub and meadow vegetation. Photo source: Van Etten, 1994.
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FIGURE 4.11: A marketing postcard from the late 1920’s of Meeks bay Resort. While the drawing may embellish some details to attract
tourists, it does show extensive disturbance along shoreline at former marsh/lagoon area with shoreline cabins labeled 39, 40, 41, 42, 43
and boathouse. Stable fencing is verified by figure 4.11. Source: Van Etten, 1994.
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FIGURE 4.12: Ice harvesting in Meeks Creek lagoon circa 1930’s. View is likely northwest. Stable fencing is visible at right edge of photo.
The presence of deep water and ice indicates a perennial lagoon with several feet of depth. Source UNR library.

500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

SWANSON HYDROLOGY + GEOMORPHOLOGY

Dump Site
Slough

oe
Lake Tah

e Cabins
n
li
e
r
o
h
S
k
Old Cree

Mouth

FIGURE 4.13: Early insurance map in Meeks Bay with text from Meeks Bay Memories (Van Etten, 1994) showing the narrow
slough behind shoreline cabins. Text describes “fooling with mother nature” by moving creek 300’ south to present location.
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FIGURE 4.14: Photo of “Benny” Benadum ice fishing in the “Slough” lagoon west of the
jetty behind the Boardwalk cabins at Meeks Bay, circa 1930’s. This suggests a perennial
lagoon of sufficient depth to allow survival of trout. Photo source: Van Etten, 1994.

SWANSON HYDROLOGY + GEOMORPHOLOGY
Another important event occurred in 1928 when the present Highway 89 bridge was
constructed. This bridge replaced an earlier one constructed of log abutments (Figure 4.15).
The new bridge was constructed of fill approaches and two 8’ by 10’ concrete box culverts.
Hydraulically, this bridge concentrates the entire flow of Meeks Creek into a very narrow flow
area; during floods, the creek discharges in a concentrated high-velocity flow causing extensive
erosion (Figure 4.16). In the record flood of January 1997, observers noted that none of the flow
went overbank, and all creek flow was concentrated and discharged through this narrow culvert.
The effect of this concentrated flow and the subsequent dredging of Meeks Creek lagoon in
1960 has been extensive channel downcutting and erosion downstream of the bridge (Figure
4.17). Incision eliminated overbank flooding and channel/floodplain connectivity, lowered the
summer season groundwater table, and reduced wetland cover and function. Moreover, the
bridge is a barrier to fish migration under many conditions (further discussion below). Although
the downstream impacts of the bridge have been highly negative for ecosystem geomorphic
function, the bridge has been an effective grade control, thereby preserving good geomorphic
and ecological functions upstream of the Highway (Figure 4.18).
The first available aerial photograph of the lower Meeks area was taken in 1939 (Figure 4.19,
upper photo) and shows an extensive lagoon/marsh system and early evidence of reclamation
activities. Figure 4.19 also shows the 1939 aerial with interpreted areas of fill and earth
disturbance (lower photo). One prominent white area on the south side of the lagoon is a landfill
documented in both Meeks Bay Memories and in a subsurface investigation conducted in 2004
for this study (discussed below). This landfill area expanded from the area shown in earlier
photographs taken in 1916. Meeks Bay Memories also describes the presence of cesspools and
septic fields in and around the Meeks Creek lagoon. The 1939 aerial shows slough channels
north and south of the mouth behind the barrier beach. Dark areas on the photo indicate open
water and graminoid marsh.
Figure 4.20 shows scenes at the beach from the 1940s, including various piers and shoreline
buildings, such as boathouses, a dancehall and cabins. Resort development of the resort during
the 1940s to present time and its effect on ecosystem function by grading and filling is shown in
the sequence of historical aerials.
In the period between 1939 and 1960, the sloughs behind the barrier beach were progressively
filled and elevated; this destroyed perennial open water habitat and marsh (Figure 4.21). As
described above, the mouth of the creek originally migrated up and down the shoreline, serving
an important geomorphic process by creating and destroying marsh, open water areas, and
the fresh sandy beach foreshore and backshore areas essential for the endangered plant Tahoe
Yellowcress. An oblique aerial photograph of the Meeks Creek shoreline taken in the late 1950s
(Figure 4.22) shows a lagoon with a shallow outlet that had been artificially opened to control the
water surface in the lagoon. The photo also shows patches of graminoid marsh, willow scrub,
bare sandy ground, and some young conifers. Rock rip-rap is visible protecting the shoreline
cabins where it was prone to the aforementioned lateral erosion and migration of the Meeks
Creek outlet channel. There is also abundant evidence of fresh grading on the beach area.
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FIGURE 4.15: Photo, (top) of old bridge crossing Meeks Creek built in early 1910’s with log
abutments. Photo, (bottom) of Stone bridge which replaced the wooden bridge in 1929
and serves as highway 89 crossing today. High bank visible in background is a recessional
moraine and most likely is a natural eroded bank. Source: Van Etten, 1994.
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FIGURE 4.16: Photo showing channel erosion downstream of Highway 89 bridge.
Photo source: SH+G.
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FIGURE 4.17: Photos showing (A) the highly concentrated flow coming out of
the Highway 89 culvert and (B) the resultant downstream channel morphology
characteristics. Photo source: SH+G.
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FIGURE 4.18: The Highway 89 bridge has been an effective grade control, preserving good geomorphic and ecological functions upstream
of the Highway.
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FIGURE 4.19: 1939 Aerial photo at top: at bottom 1939 aerial with detectable
disturbance (red) and fill (yellow) which occured before 1939. Aerial photo source:
USFS LTBMU.

500 Seabright Ave, Suite 202 Santa Cruz, CA 95062
PH 831.427.0288 FX 831.427.0472

SWANSON HYDROLOGY + GEOMORPHOLOGY

FIGURE 4.20: Meeks Bay Resort beach circa 1940’s. Note sparse conifer cover on hillslope still 70+ years after clear cutting.
Meeks Creek mouth is located between the boat house with “Meeks Bay” sign on roof and shoreline cabins. Some Aspen trees
are visible behind shoreline cabins. Photo source: Van Etten, 1994.
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FIGURE 4.21: 1952 Aerial photo at top: at bottom 1952 aerial with detectable
disturbance (red) and fill (yellow) which occured between 1939 and 1952. Aerial
photo source: USFS LTBMU.
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FIGURE 4.22: Aerial view of the mouth of Meeks Creek about 1960 just prior to dredging and construction of the Marina. (A) shows a
closed mouth with water backed up into lagoon (B). (C) shows willow scrub/marsh plant communities. (D) shows areas of fill (old dump site),
and (E) shows areas of recent grading activity. (D) shows areas of fill, and E shows areas of recent grading activity.
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The most destructive land use change to the shoreline ecosystem of Meeks Creek occurred in
1960 when the Meeks Bay Marina was created by dredging the lagoon and marsh three to ten
feet and depositing the fill around the perimeter, and installing sheet piling across the barrier
beach to connect the marina to the lake (Figures 4.23). This created an artificial morphology of
a deep basin, steep sideslopes, and high banks (Figure 4.24). The dredging was accomplished
through grant money from Standard Oil Company, who subsequently established a marina fuel
station at Meeks Bay Marina (Figure 4.25).
The creation of the Meeks Marina has had a major, negative influence on ecosystem function
and geomorphic processes in the lower floodplain and shoreline area; these have in turn
resulted in reduced biological diversity. A long time visitor to Meeks (nearly every summer since
1938) recalled annual spring and early summer flooding of the campgrounds north and south
of the mouth of Meeks Creek (confidential personal communication. 2004). This recollection
is supported by the 1939 and 1952 aerial photographs (Figures 4.19 and 4.21) which show
extensive marsh areas, and by hydraulic reconstruction conducted for this study using a hydraulic
simulation model that shows widespread flooding. The original lagoon system was clearly
shallower and wider than the present channel floodplain morphology with the marina in place.
Annual flooding would be consistent with many meadow floodplain and lagoon systems around
Lake Tahoe. The persistence of flooding through the summer plant growing season is highly
dependent upon the level of Lake Tahoe, as will be discussed below. However, annual flooding is
an important ecological function for establishment and sustenance of native meadow vegetation
and riparian plants; this important process has been essentially eliminated in Meeks Creek
between Highway 89 and the Lake Tahoe shoreline due to the anthropogenic developments.
A computer simulation of lower Meeks Creek in peak flood (using the U.S. Army Corps of
Engineers Hydraulic Engineering Center River Analysis System [HEC-RAS]) is shown in Figure 4.26
- a map of inundation before and after the installation of Highway 89, the dredging of Meeks
Bay Marina, and the incision of Meeks Creek. Under a projected 100-year flood peak of 1000
cfs, floodplain inundation in the modeled reach was reduced from 38.6 acres to 28.3 acres or by
26%. The area of annual inundation as the result of snowmelt runoff is estimated to be 7.5 acres
presently, but about 16 acres prior to development, a 47 percent reduction.

RECREATION USE HISTORY
In 1974, the USFS purchased all of the resort and campground property at Meeks Bay. In the
late 1960s and early 1970s, development companies attempted to expand the resort westward
into the meadow and dramatically expand housing and tourist facilities, including the marina.
These efforts were not successful and the resort remained generally unchanged until 1971
when the property owner determined they could not operate economically, in part due to fees
for connection to a regional sewer system. The property was bought by the William and Flora
Hewlett Foundation, who held the property until the US Congress budgeted its purchase for the
USFS, which was completed in 1974.
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FIGURE 4.23: 1965 Aerial photo at top: at bottom 1965 aerial with detectable
disturbance (red) and fill (yellow) that occured between 1952 and 1965. Aerial photo
source: USFS LTBMU.
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FIGURE 4.24: 1968 oblique view of Meeks Bay following completion of the Marina. Photo source: Van Etten, 1994.
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FIGURE 4.25: Meeks Marina shortly after completion in 1961. Photo source: Van Etten 1994.
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FIGURE 4.26: HEC-RAS inundation map comparing approximate present-day 100 year floodplain boundary to approximate pre-disturbance 100 year floodplain.
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In April 1974, the USFS signed an option to purchase 645 acres in the Meeks Creek drainage,
including both the Meeks Bay Resort and the campground and beach area south of Meeks Creek.
At the time of acquisition, the property consisted of two beaches, the marina with 135 slips, pier,
campground (150 campsites and 80 trailer sites), a pack station, and 151 structures (including,
housekeeping cabins, post office, theater, dining hall, real estate office, donut shop, sporting
goods store, soda fountain store, teen center and dance hall, snack bars, offices, and beauty and
barber shops), most of which were a part of the original Kehlet family resort.
Even though the site was popular, most of the structures were in very poor condition and it was
determined that retrofitting them to meet minimum health and safety standards would be too
expensive. The campground was heavily compacted and individual campsites were designated by
numbers nailed on trees. Access to and from the south campground was via a wood bridge that
crossed Meeks Creek.
An interim special use permit for operation of the resort was issued in March 1975 to B&N
Enterprises of Tahoma, CA. In order to meet health and safety requirements, the resort operation
was scaled down considerably from past years, and many of the structures were either removed
or left unoccupied. By 1977 the LTBMU had separated management of the resort from the
campground, staffing the campground with seasonal recreation employees.
The LTBMU then issued a Future Use Determination recommending phase-out of the resort and
conversion of the site to day use only. An intense public outcry led to a re-evaluation of the
proposal and a decision was made to retain the resort with limited overnight lodging. In 1978 a
twenty-year special use permit was awarded to DeWitt Clinton Growth Corporation, in response
to a prospectus.
In the Meeks Bay Campground, LTBMU developed a design for the campground, lowering the
density from pre-LTBMU ownership of 200 to the current 40 units. They also modified and
improved the campground with a paved road system, water system, three new restrooms, and an
electronic beach entry gate (which was relocated to its present position several years later with
a redesigned entrance/beach road system). In addition, an office/storage structure was added
along the southern portion of the property. The bridge linking the campground to the resort was
converted to a pedestrian bridge that over time deteriorated and was not replaced.
Through the 1980’s the LTBMU directly operated the campground. In the late 1980’s, a severe
flooding event occurred resulting in a massive die-off of the lodgepole pine overstory around the
campground. LTBMU recreation and facility crews removed hundreds of pole-sized and larger
dead trees. No activities at this time took place on the west side of Hwy 89. In 1990, LTBMU
placed the campground operation under a concession permit.
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In 1997, a new prospectus for the operation of both the resort and the campground was offered
(potentially combining operations once again) as the existing permit was nearing expiration
(USDA 1997). The prospectus solicited applications from interested parties to provide high quality
public service through the issuance of a special use permit to operate and maintain a “familyoriented, historic beach resort and marina facility.” At a minimum, the bids were required to
include operation and maintenance, upgrades to meet water quality standards, and retrofits to
attain accessibility standards at the resort marina, campground, lodging facilities, food service
locations, store, and beach.
A number of bids were received and the decision was made to issue a 20-year special use permit
to the Washoe Tribe of Nevada and California for operation and maintenance of the resort facility.
The campground was permitted separately to CLM (holders of the previous concession permit).
In the decision document signed by the LTBMU Forest Supervisor authorizing the continued
operation of Meeks Bay Resort and Marina through the special use permit, the following
statement under “Scoping and Public Involvement” was made: “In 1995, the Forest Service met
with interested publics to discuss the vision for Meeks Bay Resort upon expiration of the Special
Use Permit (January 1998). It became clear at that gathering that Meeks Bay Resort and Marina
are extremely valued within the local and visiting community as a provider of beach recreation,
reasonable boat slips and launching, camping and lodging. It was also evident that there is much
nostalgia for when it was a community hub and provided additional services that benefited the
summer population.”
Another statement made by the Forest Supervisor in the document concluded: “I intend
to assure that the public continues to have the opportunity to use and enjoy these existing
developed recreation facilities in an unbroken tradition.”

CURRENT RECREATION FACILITIES, ACTIVITIES, AND INTERESTS
The Meeks management area includes the Meeks and General Creek drainages adjacent
to Desolation Wilderness. The Forest Plan (LRMP 1988) states that the primary resource
management emphasis for this area is for “developed recreation on existing sites and for
wildlife habitat and non-motorized recreation on the remainder.” This direction is essentially a
continuation of current management, except that a portion of the area previously managed for
roaded recreation will be converted to unroaded area. The desired future condition in this area
is to maintain the existing use while enhancing environmental quality through habitat and water
quality improvement projects.
The LRMP states that there is no Forest Service land suitable for expansion of developed
recreation facilities in this management area. The plan acknowledges that some facilities are
located in environmentally sensitive areas and that redesigning these recreation facilities would
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better meet management goals for multiple resource concerns. The resort and campground
are partly in the Meeks Creek SEZ; due to filling and anthropogenic influences some soil
areas previously mapped as SEZ land have been reclassified as “high capability” soil. Further
redevelopment is needed in this area to restore parts of the SEZ and scenic corridor. This
redevelopment must be carefully planned so as to not reduce the resort operation below
economic viability.
The plan also states that the facilities at Meeks Bay Resort including, the marina, beach, and
campground, will remain at least until the special use permit terminates in 1997 (since reissued
until expiration in 2017). BMP’s were previously envisioned to mitigate impacts to the SEZ.
Opportunities to enhance scenery along the highway will be considered, such as developing
trailhead parking out of view of the highway. The marina’s influence on fish migration will be
evaluated and integrated in any future Highway bridge redesign.
The Meeks Bay shoreline is popular for many reasons, but primarily because of its beautiful
scenery, sprawling clean beaches, and easy access. The recreation users are diverse with a broad
range of expectations and desires. Developed and dispersed recreation opportunities available
include camping, swimming, picnicking, hiking, biking, boating, and marina and other resort
activities. Current management strategies for the area dictate that quality recreation experiences
in the area should be closely tied to maintaining healthy ecosystems in the Lake Tahoe basin.

Developed Recreation
Developed recreation sites are situated on both sides of the mouth of Meeks Creek. To the
north are Meeks Bay Resort and Marina currently managed by the Washoe Tribe of Nevada and
California. To the south is Meeks Bay Campground managed by California Land Management.
Both are operated under separate special use permits with the Forest Service. Recreation visitors
are attracted to these areas because of the beautiful scenery and the quality and diversity of
recreation opportunities offered. During peak use periods these sites are at their design capacity
and can exceed availability at both sites.

MEEKS BAY RESORT AND MARINA
Meeks Bay Resort and Marina is a federally owned (USDA Forest Service) facility operated under
a Special Use Permit. The permit is currently issued to the Washoe Tribe of Nevada and California
and is typically open May 1 through October, depending on the weather. The resort has a visitor
center, lodging facilities, campground, beach day-use area, and a marina operation; collectively,
the USFS estimates these developments serve approximately 47,000 visitors per year.
Visitor Center - The visitor center contains the grocery and retail goods store, guest registration,
caretaker’s quarters, staff offices, maintenance and laundry shop, coffee stand, and public
restrooms.
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Cabins - The cabin section of the resort includes the Kehlet Mansion (12 person occupancy), 8
stand alone cabins (4 to 6 person occupancy each), the Washoe Tribe House and studio unit (a
stand-alone cabin on the south side of Meeks Bay (6 person and 2 person occupancy), and 12
motel units (3 studios with 2 person occupancy each and 9 units with 6 person occupancy each).
Advance reservations will book all cabins from mid-June through Labor day, and weekends in
June and September. The Kehlet Mansion is a popular wedding and family reunion site.
Campground - The resort campground portion includes 10 sites with full RV hookups and 18 sites
without hookups, a restroom with shower, and laundry facilities. The campground is usually
at maximum capacity during weekends in June and September, and continuously from July 4th
weekend through Labor Day.
Day Use - Beach day-use is accommodated by parking for approximately 125 vehicles near the
lodge and in makeshift parking areas. The beach is large and sandy (approx.1/4 mile by 100
ft. wide) with a shallow swimming grade. A snack bar with refrigeration units, grill, deck, and
tables is located on the beach. Walk-in traffic from public parking along Highway 89 sometimes
doubles the beach use.
Marina Facility - The marina is operated by Action Motor Sports of Tahoe, Inc., dba Action Water
Sports of Tahoe, under a sublease agreement with the Washoe Tribe of Nevada and California.
The marina includes 119 boat slips and tie-ups, 2-boat launching ramps, boat sanitary pumping
facility, fish cleaning station, and a marina office building with public restrooms. The marina
boats slips were rebuilt and updated in 1998.
The marina and boat launch provides public access to recreation activities on Lake Tahoe including
sailing, fishing, water skiing, tubing, wakeboarding, kayaking, and general site seeing. The
marina operates from early May until mid-October weather permitting. Typically the season-long
slips are sold in the prior year, often resulting in a waiting list. In 2004, slips rented for $2,300 for
the 6-month period. The boat launch is used an average of 10-15 times per day during the peak
summer season.
The marina sublease agreement between the Washoe Tribe of Nevada and California and Action
Water Sports has a 10-year term, expiring in May 2008. Action Water Sports has the unilateral
option of extending the term an additional 10 years when the original term is set to expire,
providing the lease is in full force and all the terms and conditions of the lease have been fully
performed.
Revenue from the marina operation sublease has steadily increased as a portion of the overall
resort gross revenue. The revenue from the marina as a percent of the overall resort revenue
has grown from 32.5% in 1999 to 42.3% in 2003. This increase can be attributed to increasing
100

ecological system science

hydrology + geomorphology

restoration engineering

regulatory compliance

SWANSON HYDROLOGY + GEOMORPHOLOGY
rates charged for the seasonal boat slips, and a decrease in the revenue generated in the lodging
portion of the resort. Boat slip rental rates in the Lake Tahoe area have increased in the past 5
years, particularly on the west shore. Most marina locations have waiting lists for seasonal slip
rentals, as demand generally out-numbers supply of available boat slips.

MEEKS BAY CAMPGROUND AND DAY USE AREA
This popular recreation complex situated to the south of Meeks Creek, has been operated under
special use permit by CLM since 1990. CLM operates the site from mid-April thru mid October.
The recreation complex consists of a campground and a beach day use area.
Campground Operation - The campground has 40 campsites with its accompanying amenities
such as lighted flush restrooms, picnic tables, fire pits, BBQ’s, and bear proof food lockers situated
at each campsite. The busy season is normally from July through Labor Day and CLM managers
report that the campground fills up on most weekends during that period. The campground
served approximately 10,000 visitors during the 2004 season; use varies slightly from year to year.
CLM managers report that campers choose the campground because of its beauty and access
to the lake, creek, and lagoon areas. Campers also take advantage of the various amenities
available at the resort such as the store, snack bar, showers, and marina facilities. Managers
report that approximately 5% to 10% of the campers are boat owners who utilize the marina.
After launching and mooring their boats, campers commonly leave their trailers on the resort side
and stay at the CLM campground. They currently access the resort by walking over the highway
bridge or via the dock system in the marina.
Day Use Operation - The beach at Meeks Bay is very popular with locals and visitors alike because
of its easy access, open views of the lake, and its clean sprawling sandy beach. The beach is
visited by approximately 27,600 visitors annually (based on fee calculations and historic use).
The day use operation is a fee site (currently $5 per car) and is serviced by an entrance/beach road
system, a 67 space paved parking lot, a 6-unit flush toilet, and several fixed barbeques and picnic
tables. Just before the paved road enters the parking lot, the road branches and becomes a dirt
road, providing access to the south end of the bay where the CLM utilizes an old storage building
and the Meeks Bay Resort operates a rental house (Washoe Tribe House).
CLM managers report that on busy weekends and holidays during July through Labor Day, they
must actively manage the gate to assure that visitors don’t overload the site. Many visitors park
on Highway 89 and walk into the beach or try to park illegally in the campground because the lot
is full or they are trying to avoid the fee. Tour operators regularly off-load buses outside of the
gate to allow visitors free access. The day use parking lot typically generates approximately 30%
of the total gross profit for the CLM operation.
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Dispersed Recreation
Dispersed recreation opportunities are available in the general forest areas to the west of
Highway 89 in the upper watershed. This area includes the many hiking opportunities available
in Desolation Wilderness. Dispersed recreation in the study area is represented primarily by the
hikers, backpackers, mountain bikers, bird watchers, and wildflower enthusiasts that visit the
general forest areas in lower and upper Meeks watershed and the wilderness area. The Meeks
Trailhead provides access to nearly 18,000 visitors annually, of which approximately half are
heading into the Desolation Wilderness. The trailhead is located near the resort entrance on the
west side of Highway 89.

GENERAL FOREST AREAS IN UPPER MEEKS CREEK WATERSHED
Recreation in the upper Meeks Creek Watershed outside of the Desolation Wilderness (see below)
is primarily hiking, mountain biking, wildflower viewing, and birding; the meadow is very popular
with wildflower enthusiasts during the spring and early summer. Behind a closed gate, the trail
starts as a closed 1¼ mile dirt road skirting the northern boundary of the meadow. The trail into
Desolation starts at the end of the road where topography changes abruptly from the valley floor.

DESOLATION WILDERNESS
Desolation Wilderness is one of the most heavily used wilderness areas for its size in the nation,
and the Meeks Trailhead offers some early season access due to its lower elevation. Recreation
use in Desolation Wilderness is monitored and managed through both day-use and overnight use
permits. In addition, there is an area quota for overnight camping in the wilderness that aims to
distribute visitors and their impacts throughout the wilderness. Overnight use within the LTBMU
portion of Desolation Wilderness is estimated at 11,024 visitors per year. Day use is estimated at
84,336 visitors per year. Approximately 8,000 to 9,000 visitors utilize the Meeks trailhead as a
portal into the wilderness annually.

Current Concerns with Recreational Resources
Many of the recreation facilities at Meeks Bay are in need of improvement to better meet the
current expectations of the public for high quality recreation, as well as Lake Tahoe environmental
standards. The highway corridor currently does not meet the scenic threshold under TRPA’s
guidelines. Revegetation and rustic fencing to screen the campgrounds and resort from the
highway, as well as efforts to limit highway shoulder parking would improve these conditions.
Automobile circulation and parking within the facilities can be improved, particularly for dayusers. There is a perennial shortage of available day-use parking to meet the summertime
demand. BMPs are needed in both campgrounds and resort areas. Facilities such as restrooms
are in need of rehabilitation to meet current accessibility standards and portable restrooms
utilized by resort beachgoers should be upgraded to permanent facilities.
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The removal of the pedestrian bridge across the creek has created a pedestrian barrier, limiting
circulation between the northern and southern beaches and facilities. The resort currently offers
beach-front accommodations, which are located within the sensitive beach soils of the bay
protected by retaining walls. The USFS hopes to be able to remove these structures, relocating
the tourist accommodations to new cabins located on higher capability lands, thereby restoring
more of the bay’s beachfront; these relocation efforts are also supported by the Washoe.
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