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ABSTRACT

The recently completed East Pioneer Trail Watershed Master Plan has identified Bijou
Meadow as a potential site for storm water infiltration, due to the meadow’s size,
location, and proximity to Lake Tahoe. Bijou Meadow, now a public recreation area, was
historically used for grazing cattle and the transportation of lumber by railway. Sixteen
sites in the northern and southern portions of Bijou Meadow were sampled to test the
meadow’s ability to accept storm water runoff. Infiltration rates were tested at five to ten
centimeters and twenty to fifty centimeters below ground level. Depth to groundwater
and a restrictive clay layer were also measured and data for each soil horizon was
recorded. Soil samples of each soil horizon were taken at some locations, and all points

were surveyed and located using GPS (Global Positioning System).

Depth to groundwater was found from 103cm to 153cm in the southern portion of the
meadow. A restrictive clay layer was also encountered from 99cm to 117cm at three of
the southern test sites. Groundwater and the clay layer were not encountered in the
northern meadow, which is closer to the lake. It should be noted that the field tools used
only allowed for an exploration down to roughly 150 cm. Infiltration rates were lower
than expected at most sites, most likely due to soil compaction caused by human activity.
Mean and median infiltration rates were calculated for both five to ten centimeters below
ground level, 1.36in/hr and 0.63in/hr, and twenty to fifty centimeters below ground level,
0.2in/hr and 0.lin/hr. Shallower soils had higher infiltration rates as shallow-rooted
plants may have mitigated compaction. Sites surrounding a former peat bog with a thick
organic layer in the northern part of the meadow had infiltration rates ranging from 2.5 to
5.6 in/hr.

Further studies should include test points in the center of the meadow to better understand
local hydrology and geology. More analysis is needed before any diversion of storm
water to Bijou Meadow. Studies should be approached from a viewpoint of Bijou

Meadow as a man-modified system in need of SEZ restoration.



Kparkoe onucanue npoexkra

CornacHo reHepalibHOMY IU1aHy 1o Bojopaszaeny East Pioneer Trail
ayr buxy, pacnonoxenssiid B r. Cayc Jleiik Taxo, NOTEHIMAIBHO MOXKET
CIYyXUTh MECTOM JJsi (UIbTpaUMMU JIMBHEBbIX BoA. HauanbHble
o0OcneoBaHus MOKa3aldH, YTO JIYT JOCTATOYHO CyXOHW M MOT Obl IPHUHSTH
00JIbIIOE KOJMYECTBO BOABI C ONKaMiiux BojopasnenoB. Hampasienue
JIMBHEBBIX MOTOKOB Ha JIyT buxky MoxkeT ObITh MOJIe3HbIM i 03epa Taxo
Onmarojapsi OYHMCTKE JIMBHEBBIX BOJ Ha JYyry M TepepacipeesieHUI0
JMBHEBBIX BOJI C OJMKAWIINX BOAOPA3/EIIOB.

JIyr buxy pacnonoxen B 1. Cayc Jlelik Taxo psigom ¢ 3aCTpOeHHOM
tepputopueii. C BocToka oH orpaHudeH bynabBapom Anbp Taxo, ['neHByn
aBeHI0 (opMHUpYeT ero 3amafHylo rpanuny. Bomocbop myra bmky
IIPOTATUBAETCS BBEPX A0 JBLKHOTO KypopTa XEBEHIIN.

['maBHas 1enp JAHHOTO TIPOEKTA — OLICHUTH (PUIBTPAIMOHHYIO
CIIOCOOHOCTH JIyra Jijii OYMCTKHM JIMBHEBBIX CTOKOB. Eciu oHa okaxercs
YAOBJIETBOPUTEIHHOM, TO Ha JIYT MPEANOJaracTcs HampaBUTh JIMBHEBBIC
BOJABl C BOCTOYHOI'O BOJOpa3jesia. DTO MO3BOJIUT CHU3UTh HArpy3Ky Ha
cylecTByromue 0acceiHbl (MPyaAbl-OTCTOMHUKHN) U CHU3UTh MOCTYILJICHUE
3arpsi3HSIIONIMX BEIIECTB B 03€PO B LEIOM.

B pamkax maHHOrO HcciaenoBaHUs ObUIM BBINOJIHEHBI CIETYIOIINE

3a1auu:

- npousBe/ieHa  Tomorpaguyeckas ~— CchEMKa  Jyra  C
UCII0JIb30BAaHUEM 3JIEKTPOHHOIO TeoaoauTa, a Takxke GPS-
CUCTEMBI;

- 0TOOpaHBI MOYBEHHBIE 00PA3IIbl C PA3TUYHBIX TOUEK JyTa;

- Onpe/eieHbl TapaMeTPhbl MOYBEHHBIX TOPU30HTOB (TOJIIMHA,
ri1yOMHa, LIBET, TEKCTYPA, KEJE3UCThIE BKIIIOUECHMUS);

- onpe/eNeHbl INyOrHa 3aj1eranus IIIMHbI U TPYHTOBBIX BOJ;

- IPOU3BEJIEHbl U3MEPEHMSI CKOPOCTU MH(UIBTPALUUA BOJBI B
Pa3IMYHbIX IOUYBEHHBIX TOPU3OHTAX;

- aHaJIu3 MOJIy4eHHON MH(OpMaIK, co3aaHne 0a3bl JaHHBIX;

- IIOCTPOEHUE KapT.

IIo pe3ynapTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MOXHO CHEJaTh
CJIEIYIOLLHE BBIBOJIBI.

B uenom, ckopoctd HHQUIBTpaMM B BEPXHEM, OPraHUYECKOM
TOPU30HTE TIOYBHI BBINIE, YeM BO BTOpPOM. OTMEUEHbl 3HAYUTEIIbHbBIE
Kosnebanust ckopoctu uHuibTpauuu — ot 0,06 o 5,60 nroiiMoB B wac,
IpUYEM BO BTOPOM FOPU30HTE sl BCEX TOUEK - MeHee | Jroiim/Jac.

Haubonbiue 3HaueHus CKOpoCTell MHPUIbTpaluu HAOIIOAAl0TCS B
MECTaX ¢ MOUIHBIM OPTaHUYECKUM F'OPU30OHTOM.



OTHOCHTENBHO HU3KWE MOKa3aTenu uHunpTpanuu (B cpennem 1,36
u 0,2 nroiiMa B 4ac COOTBETCTBEHHO JJisl 1 ¥ 2 MOYBEHHBIX TOPU30HTOB) U A
TaK)K€ UX 3HAYUTENIbHBIA Pa30poc 0OBACHAIOTCS, CKOPEE BCETO, BIUSIHUEM
XO3SIUCTBCHHOM JEATEILHOCTH 4YeJIoBeKa. A HMeHHO, B 19 Beke mno
TEPPUTOPUH JIyTra MPOXOAWIN JIECOBO3HbIE n0opory, a B 20 Beke (10 1950-
60 IT.) IpOU3BOAMJICS BBINAC CKOTA. DTO MPUBENIO K YIUIOTHEHHUIO TIOYBHI U,
BO3MOXHO, K HEPAaBHOMEPHOW MOIIHOCTM OPraHWYECKOro TOPU30HTA, a
CJIEIOBATENIbHO, K YMEHBIIECHUIO (PUIBTPALIMOHHON CLIOCOOHOCTH.

Jlyr buxy pacnojoxkeH OJU3KO K KPYINHOMY 3acCTPOCHHOMY
MacCHBYy, YTO JElacT IPHUBIEKATEIbHBIM €ro MCIOJIB30BAHUE IS
(GuIbTpay JTUBHEBBIX BOJI.

OOHapy>keHHbIE 3HAYEHHsI CKOPOCTH MH(UIBTPALMU BOJbI TOBOPSAT
O HEBBICOKOM (UIBTPAMOHHON CIOCOOHOCTM TMOuBHl Jyra. OpmHaxo,
YUYUTBIBAsA 3HAYMUTENIBHYIO IUIOMIAJb JIyra, MOKHO IPEANOJIOKUT, YTO OH
Oyaer HemaoxuM OacceiHOM B ciydyae, €ClIM JUBHEBbIE BOJBI OyAyT
PaBHOMEPHO 3aIIOJIHSATH €rO0.

@uIbTPaMOHHBIE BO3MOKHOCTH JIyra OlPaHUYMBAKOTCA TaKkKe
BBICOKMM YPOBHEM T'PYHTOBBIX BOJ, B cpeaHeM 1.20 M., a Mectamu Jnaxe
0.9 m.

Pexomennanuu:

B cuny Toro, 4yro neroM B parioHe Taxo BeimagaeT HEMHOTO OCaJKOB,
PEKOMEHIyeM IPOBECTH aHAJOTUYHBIC MCCIENOBAaHUA B 0oyiee BIaKHBIN
NEePHUOJT BpEMEHH, KOT/1a TUBHEBBIX CTOKOB OOJIBIIIE.

CuutaeMm 1enecoobpa3HpiM HabMOAeHNS 32 QUIbTpaIlMell BOJbI Ha
OrpaHUYEHHOM YYacTKe Jiyra (Hampumep, 3*3 meTpa) ¢ 3al0JHEHUEM €ro
OTIpeICTICHHBIM KOJIMYECTBOM BObI. JKenmaTenpbHO clenaTh TO K€ caMoe,
UCKYCCTBEHHO  YBEIWYHB  (DUIBTPAIMOHHYID CIOCOOHOCTh  TIOYBHI,
IPOU3BEIS BCIANIKY Ha HEOOIBIIIOM y9aCcTKE JIyTa.

Kpome Toro, pekoMeH1yeM mpou3BeCTH 00CIeI0BaHUE BCETO JIyTa, a
UMEHHO, T€ €r0 YacTH, KOTOphIe He ObLTH 00CiIenoBaHbl Hamu. JKemaTeabHo
IPOBECTH  JCTAIbHYIO TOMOIPAPUUYECKYI0 ChEMKY, UYTOObI TOYHO
ONPENENUTh pebed Jyra.

PekomeHnnyeM BBISICHUTH INIyOMHY TJIMHMCTOTO TOPHU30HTa U
TPYHTOBBIX BOJI B CEBEPHOM YACTH JIyra OKOJIO TMOJieH s roibda, rae
HAO0JII01ANTMCh HauOOJIBIIINE 3HAYCHUS CKOPOCTEH MHPUITBTPALIHH.

Takum oOpa3zoMm, cuuTaeM, 4TO JO 3aBEpIIEHUS YKa3aHHBIX paboT
HEXKeJIaTebHO HAPABJIATh JIMBHEBBIE CTOKU Ha YT brxky.

B ciyyae monoXuTenpHOTO pPENICHHs 1O OTBOAY JIMBHEBBIX CTOKOB
Ha JIYT TIpeJijaraeM MoCTPOUTh Oaphephl 10 IEPUMETPY JIyra BO U30SKaHHUE
TIOTIA/TAHMSI BOJ] HA YaCTHBIC TEPPUTOPHUH (T.K. JIyT HE aOCONFOTHO TIIIOCKUI
U, BOBMOKHO, UMEET YKJIOH).



TABLE OF CONTENTS

1- INTRODUCTION AND BACKGROUND ......cooiiiiiiiiiiniie e 2
1.1 LCT=] LT = S OSTPRRN 2
1.2 Description Of the STUAY AFEa .......ccviiii et 3
13 Brief History of the StUAY AFEa.........c.ccveiiiiei i 4
14 Possible Rerouting OPPOrTUNITIES .......ccviiiiiee et e 4

2 - IMETHODS . ...t e e 6

3-DATA ANALYSIS AND RESULTS ...t 7

4 - DISCUSSION ...ttt e e s b s b e e e arb e e e nrb e s nrb e e e nsbe e e nnaeeenes 8

5 - CONLUSIONS . ...ttt et e et e e st e e e ae e e snae e e anbeeenneeeenes 10



1-INTRODUCTION AND BACKGROUND

1.1 General

The recently completed East Pioneer Trail Watershed Master Plan has identified the Bijou
Meadow, located in the City of South Lake Tahoe, as a potential opportunity for storm
water infiltration. The recommendation was made on the basis of earlier studies (Lumos
2005), which proposed that the Bijou Meadow drainage is currently underutilized and that

the meadow could, potentially infiltrate storm water from adjacent watersheds.

Rerouting storm water runoff to the Bijou Meadow could provide a water quality benefit
to Lake Tahoe by increasing infiltration of storm water runoff in the meadow and by
dispersing the amount of storm water runoff in adjacent watersheds. The rerouting of
flows from the adjacent Bijou Park Creek watershed would reduce pressure on the Ski
Run Marina outfall and Ski Run water quality basins, plus improve the efficiencies of
other upstream Stream Environmental Zones (SEZs) and Best Management Practices
(BMPs). The meadow itself, and as a habitat for flora and fauna, could also benefit from

extra water — especially during the dry summer months.

Historically, the Bijou Meadow did receive runoff from several drainages through a series
of diversion channels, which are currently no longer in use (Lumos 2005, 9). Although
the initial investigations have shown that the meadow is indeed relatively dry and could
thus accept increased volumes of runoff by rerouting flows from adjacent watersheds, a
more detailed analysis of Bijou Meadow is needed to substantiate the opportunity for
infiltration of storm water runoff. However, one of the main problems discussed later in

this report, is that dry soils do not necessarily correlate to high infiltration rates.

TBI 2005 carried out a hydrologic assessment of the Bijou Meadow to analyze the
meadow’s ability to absorb and filter increased volumes of storm water. As part of this
analysis, three days of onsite fieldwork (July 6-8, 2005) were completed in order to
acquire the data needed for further evaluation of the meadow. Fieldwork included
performing soil horizon interpretation, infiltration tests, and soil sampling. Additional
background information was collected during the project from various entities, namely the

California Tahoe Conservancy (CTC), the Natural Resources Conservation Service



(NRCS), the UC Davis Tahoe Research Group (TRG), the Tahoe Regional Planning
agency (TRPA) and the East Pioneer trail Watershed Hydrology Study®, which was
prepared by Lumos and Associates, Inc. The information compiled for this analysis was

also incorporated into the Geographic Information System (GIS) database.

In addition to analyzing the existing conditions of the meadow, the purpose of this study
was to prioritize opportunities and constraints for future storm water quality improvement
projects. This report includes an initial assessment of infiltration rates, soil matrix
characteristics and observed high groundwater levels. The report concludes with a
discussion of recommendations for further research to evaluate the meadow’s potential

opportunities for infiltration.

1.2 Description of the Study Area

Bijou Meadow is located in the City of South Lake Tahoe next to urban development.
According to the study by Lumos (2005, 54) the watershed extends from Lake Tahoe to
the Heavenly ski resort. Al Tahoe Boulevard forms the approximate western boundary,
and Glenwood Avenue forms the approximate eastern boundary. There are several
footpaths across the meadow and the location serves as a popular place for recreation use

in the winter.

The Bijou Meadow itself is unique resource in many respects within the South Lake Tahoe
area. As shown in Figure A-1, TRPA classifies the entire Bijou Meadow as SEZ. The
main soil type is wet variant of EImira Loamy Coarse Sandy Loam and vegetation consists
mainly of wet meadow plant species such as lodgepole pine, willow and other marsh
vegetation (Lumos 2005, TRPA 2005, 1). The main land use in the meadow is recreation,
but according to the TRPA (2005) Plan Area Statement the SEZ of this area should be
restored through redirection of existing uses and preserved as a natural functioning stream

environment zone.

! The City of South Lake Tahoe gave Lumos and Associates, Inc. the task of analyzing the existing conditions,
hydrologic conditions, and identifying opportunities and constraints. The analysis included gathering geologic
information, mapping drainage paths, soil types and vegetation. Pollutant transport processes and sediment

source locations were also investigated.



The meadow is unique in that the area upslope of the golf course contains no significant
incised channels, in spite of the relatively large drainage area. The drainage is also unique
in that there are surficial peat beds near the top end of the golf course, which can be seen
as relic features associated with either previous irrigation practices within the meadow or

with a previous soil moisture regime of geologic age. (Lumos 2005, 54.)

Overall, Bijou Meadow is currently rather dry, and no standing water was observed
anywhere in the meadow during the study. The study done by Lumos (2005) came to the
same finding and stipulated that the groundwater levels are probably generally shallow.
According to their observation of the groundwater levels in three City wells, Lumos
determined that the water level has generally been between four and 10 feet below the
surface since 1999. Data regarding groundwater levels measured by the TBI 2005
participants is presented later in this report.

1.3 Brief History of the Study Area

In the late 1800’s the Bijou watershed was clear-cut, like most of the Lake Tahoe, and had
a railroad network that operated to facilitate the transportation of logs to Lake Tahoe from
Bijou Meadow. It is thought that staging areas for the railroad, which ran from the Bijou
Beach to the hills of Trout Creek, existed in the meadow to hold large logs before their
transportation to the lake. When harvesting activities were completed — due to the
exhaustion of lumber resources, the railroad was removed and the Bijou Meadow
witnessed the introduction of cattle grazing practices. At this time, diversions from Cold
Creek and Heavenly Valley Creek were constructed to route water to the Bijou Meadow
for summer irrigation. The grazing practices occurred approximately between 1900 and
1950, with large heads of cattle grazing on a regular basis every summer (Johnson 2003).
The impact of these factors to the meadow’s ability to absorb water is further discussed

later in this paper.

1.4 Possible Rerouting Opportunities

The potential opportunity of diverting storm water runoff from the Bijou Park Creek

drainage to the Bijou Meadow could provide a water quality benefit to Lake Tahoe by



increasing infiltration of storm water runoff in the meadow and by dispersing the amount

of storm water runoff in adjacent watersheds (Lumos 2005, 107).

The possible diversion paths are shown in Figure 1 (Lumos 2005). The Bijou meadow
drainage commences north of Pioneer Trail and east of Al Tahoe Blvd. The Bijou
Meadow takes on drainages primarily from residential neighborhoods that are adjacent to
the meadow on either side with the outfall into the Lake Tahoe located to the north of the
Bijou Shopping Center. (Lumos 2005, 7.)
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Figure 1. Potential storm water diversion paths. Source: Lumos 2005.

According to Lumos (2005, 109) diversion and treatment of Bijou Park Creek flows not
only has the benefit of achieving high pollutant removal efficiencies from runoff from the
urbanized area above Pioneer Trail, but, in so doing, it also reduces the pollutant loading



rates into the Bijou Park Creek SEZ, which may allow for higher treatment rates of local
runoff within the existing SEZ below Pioneer Trail.

2 - METHODS

TBI 2005 participants worked with the CTC, the TRG and the NRCS on this project. The
project began with an overview of the Lake Tahoe Basin, with a specific focus on water
quality. Participants learned about the basin’s water quality issues and the efforts to
mitigate impacts of urbanization. Participants were also given a demonstration on
conducting hydrologic assessments within Bijou Meadow, where all fieldwork took place.
To conduct these assessments, participants first used shovels to dig test pits deep enough
to expose multiple soil horizons (varying soil layers), from which samples were collected
NRCS lab analysis.

Within the test pits, participants also interpreted soil characteristics for texture, color,
presence of organic material, and thickness and depth of occurrence of horizons. This
enabled the participants to study the profile of the soil horizons, which are distinguished
by the measured characteristics. Seasonal high groundwater levels were then estimated by

studying soils for redoxification features.

Using bucket augers to drill deep holes near each test pit, the presence of a clay loam layer
and depth to current groundwater was determined for each particular test area. Constant
head permeameters were used to conduct the infiltration tests; a small hole was drilled
with a thin augur in soil horizons within each test site, and a permeameter filled with water
was placed in that hole. A constant water pressure was then exerted upon the soil in order
to measure infiltration capability for each horizon studied. Measurements (in inches per
hour) were taken at a point when the infiltration rate reached a steady state. For more
information on the techniques used to test infiltration rates in the meadow, the reader may
contact Woody Loftis at the NRCS.

A Global Positioning System (GPS) unit was used to record the position of each sampling
site. For a more accurate determination of elevation within the meadow than the GPS

could give, Total Station surveying equipment was used. All soil and infiltration data was



written on field data sheets and then converted to a Microsoft Excel spreadsheet composed
of data from all test sites. Data was transferred from Excel to Geographic Information
System (GIS) maps that display groundwater depth and horizon infiltration rates for all
test sites. Maps produced during analysis of the data are included in the appendix to this

report.

3 - DATA ANALYSIS AND RESULTS

Field data from sixteen sample locations were taken in Bijou Meadow, eight from the
northern portion and eight from the southern portion of the meadow (Figure A-1). The
field data was collected from July 6, 2005 through July 8, 2005 and was analyzed using
GIS and statistical analysis. Sampling locations were selected based on general
recommendations found in the East Pioneer Trail Watershed Master Plan regarding
potentially feasible locations to divert storm water runoff to the meadow. As shown in

Figure A-1, the midsection of the meadow was not sampled during this study.

The water table was reached between 103cm to 153cm below the surface level of the
meadow at all sampling locations in southern half of the meadow (Figure A-2). The water
table was not reached in the northern half of the meadow, indicating water table depths
were below 150cm during the time period of sampling. It is important to note that the
bucket augers used for sampling could only dig to a depth of approximately 150cm. A
restrictive clay layer was also noted just above the water table at three locations in the
southern portion of the meadow (Figure A-3). Evidence of reduction and oxidation within
the first 10cm below the surface level of the meadow was found at all locations, indicating

a historical presence of groundwater at the surface of the meadow.

Twenty-four infiltration rates were calculated for the test sites, thirteen in the upper
organic soil horizon (10cm-15cm below surface level), and eleven in the soil horizon
twenty to fifty cm below the soil surface. Mean and median infiltration rates were
calculated for both five to ten centimeters below ground level, 1.36in/hr and 0.63in/hr, and
twenty to fifty centimeters below ground level, 0.2in/hr and 0.lin/hr. Mean infiltration
rates were almost twice the rate of median infiltration rates due to the higher infiltration

rates found in the vicinity of a historical peat bog. Consequently, infiltration rates for the



entire meadow are more precisely described by median values. Median infiltration rates at
both horizons sampled were much lower than expected. The majority of infiltration rates
in the organic soil horizon were 0.5 in/hr or less (Figure A-5), and the majority of
infiltration rates for the deeper horizon were roughly 0.10 in/hr (Figure A-6). It should be
noted that in most cases a compacted soil layer up to fifty centimeters in depth was
encountered during sampling. This compacted soil layer helps explain the slower than

expected infiltration rates.

Infiltration rates in the upper organic horizon were markedly higher than infiltration rates
in the deeper horizon, which is most likely a function of the presence of shallow-rooted
plants mitigating soil compaction in the upper horizon. Infiltration rates were highest, 5.6
in/hr, in the northern meadow where a deep organic layer (up to 100cm) remains from a
historic peat bog. A correlation appears to exist between thicker organic soil horizons and
higher infiltration rates as seen in the northern part of the meadow (Figure A-5). The
higher infiltration rate at sampling location BC2, however, does not correlate with the

relatively thin upper soil layer (10cm).

Infiltration rates of 0.51-2.50 in/hr occurred adjacent to the historic peat bog as well as
three points in the southern part of the meadow. As expected, sites with the highest
surface infiltration rates tended to also have higher infiltration deeper down the soil
horizon (Figure A-6). An exception was sample BC2, where surface infiltration was

relatively high (2.4 in/hr), but infiltration below 15cm was comparatively low (0.10in/hr).

Soil samples were taken for each soil horizon, at most test sites, down to a total depth of
150cm. Soils are currently being analyzed for chemical and nutrient composition at an
NRCS lab and results will be available in the winter of 2006.

4 - DISCUSSION

Based on our methods and findings, several recommendations can be made for future
study of Bijou Meadow as a potential site for infiltration of storm water runoff. First, due
to the clear distinction in water table depth between the upper and lower meadow, more

samples should be taken in the mid-meadow, that has not yet been sampled. Depth to



groundwater should be measured for the mid-meadow location. This will help determine
where and how the water table transitions. Test plots in the northern section of the
meadow should also be revisited and dug deeper in order to measure depth to

groundwater.

A restrictive clay layer was found at about 1 meter below ground level just above the
water table at three sites in the south meadow. Depth to clay layer should be measured at
all sites if possible. This restrictive layer depth combined with infiltration rates will help

determine the storm water runoff treatment capacity at Bijou Meadow.

Infiltration rates should be measured at different depths for all test plots; infiltration rates
were not consistently measured at both soil horizons for this study. This data will help
compare infiltration rates among sites. If possible, infiltration rates below the compacted
soil should be tested in order to explore the relationship between compaction and
infiltration, and runoff treatment capacity at specific sites. Infiltration rate comparisons
above and below the compacted zone might also support the classification of Bijou

Meadow as a man-modified meadow in need of SEZ restoration.

Infiltration rates should be monitored in the spring and winter to determine how efficiently
the meadow infiltrates the storm water it currently receives. Additionally, experimental
plots could be created where different restoration methods could be tested to return the
meadow to pre-compaction conditions. Experimental plots could include mechanical
treatments such as tilling as well as biological treatments, such as adding soil-working

worms or insects and seeding deep-rooted native plants.

The meadow has already been severely impacted by human activity including logging and
cattle grazing; compacted soils were common. It is obvious that the meadow has not been
able to restore itself naturally. A further biological study would be useful to determine
natural biological systems and species in the meadow and how the ecosystem has been
altered. Conducting these further experiments within the meadow may provide a basis to

implement restoration.



When considering storm water diversion to Bijou Meadow, not only the quantity, but also
the quality of the water should be studied. After soil samples are analyzed, a better
understanding can be reached as to the amount of storm water that can infiltrate through
the meadow, and the ability of meadow soils to filter and remove nutrient and sediment
inputs. Aluminum-rich soils, for example, have the ability to bind with phosphorus, a
nutrient presently limiting algae growth at Lake Tahoe. An experimental plot could also

be created with mineral additions that improve filtering capacity.

Nitrogen is also present at Bijou Meadow and has been found at higher than normal levels
in monitoring wells along the golf course in the north meadow. Moving the golf course to
the southern part of the meadow might be beneficial to decrease nitrogen inputs to the

lake, and to open up a less compacted section of meadow for filtering storm water.

5 - CONLUSIONS

In accordance with the study by Lumos (2005), TBI 2005 found that high levels of organic
matter not only indicate historic presence of water, but also increase the ability of soil to
filter water as shown at the peat site in the northern portion of the meadow. However,
based on low infiltration rates at most test sites, the meadow cannot currently accept large
quantities of storm water. Dry soil in the meadow has not led to high infiltration rates,
probably due to soil compaction. Further study is needed before any diversion of storm
water to Bijou Meadow. Shallower groundwater was found farther from Lake Tahoe
(Figure A-2), indicating the presence of complex soil characteristics that should be further

studied before measures are taken to divert storm water to Bijou Meadow.

Due to increased urbanization in the Tahoe basin, and the financial and community
advantages of diverting storm water where feasible, studies of Bijou Meadow should not
be abandoned. Studies should be approached from a viewpoint of Bijou Meadow as a

man-modified system in need of SEZ restoration.
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