Snapshot Day, May 16, 2009

Lake Tahoe Basin and Truckee River Watershed




O

What is Snapshot Day?

Snapshot Day is a one-day, volunteer-based event designed to collect watershed
information during one point in time. Volunteer “team leaders” are trained, and these
leaders accompany teams of volunteers to various pre-determined sites to collect

.information relative to the health of our watersheds.

The goals of this effort are two-fold: 1) to promote environmental education and
stewardship, and 2) to collect valuable water quality information. While there is a great deal
of high quality agency and university-sponsored monitoring taking place in the region, there
is still insufficient information to adequately assess the status of all of the aquatic resources
in the Truckee River Hydrologic Unit which includes all the Lake Tahoe Basin and Truckee
River watersheds. With proper training and quality assurance, community volunteers can
help fill this void by providing valuable information for watershed management and pollution
prevention.

Some of the objectives of Snapshot Day are:

Build awareness of water quality issues, aquatic resources and pollution prevention
Screen for water quality problems, including the identification of sources of pollution
and detection of illegal activities (i.e., chemical spills, filling of wetlands, diversions,
iNicit discharges, destruction of stream environment zones (SEZs), non-compliance
with ordinances or regulations in place to protect natural resources, etc.)

¢ Provide water quality data that may be compared to water quality standards set by
TRPA for the Tahoe Basin, and the States of California and Nevada;
Provide water quality data that may be used in status and trend analyses;
Provide baseline water quality data for non-monitored waters to determine how they
compare to the water quality standards

¢ Provide some pre and post data for evaluating the effectiveness of restoration
activities

It is important to note that citizen monitoring is designed to supplement existing agency
monitoring efforts; all information is provided to the regulatory and resource management
agencies, whose responsibility it is to protect water quality.

The Truckee River Annual Snapshot Day was held on May 16, 2009 and includes entire
Truckee River, from Lake Tahoe to the terminus at Pyramid Lake. This event has been
sustained and operated by the dedication of both paid and unpaid staff, the funding of a few
grants and donations, but mostly by the dedication and commitment of peoples who value
the public involvement to protect the watershed they live in.

The 2009 Snapshot Day summary of volunteers and sites for the Truckee River Hydrologic
Unit each region is shown in Table 1. Over the almost 10 years of the Truckee River
Snapshot Day the number of sites has fluctuated, and recent lower volunteer numbers is
mostly related to the team leaders training and experience over the years and the ability to
visit multiple sites with minimal effort. The Lower Truckee River Group has been very
effective at engaging the local high school students, while the Middle Truckee River has a
solid base through the Truckee River Aquatic Monitors (TRAM). Lake Tahoe has the largest
struggle to maintain interested citizens, partially due to lack of full time residents.

-2-



Table 1: Snapshot Day 2009

Volunteers Locations

North Shore Lake Tahoe 30 19
South Shore Lake Tahoe 57 32
Lake Tahoe* 3
Middle Truckee River 51 22
Lower Truckee River 45 15
Totals for 2009 183 91
*excludes duplicate samplers

This collaborative effort was planned and coordinated by the Truckee River Watershed
Council (TRWC), Incline Village General Improvement District (IVGID), the Regional
Chapter of CalTrout, Nevada Division of Environmental Protection (NDEP), Pyramid Lake
Paiute Tribe (PLPT), and the Tahoe Regional Planning Agency (TRPA). The complete list of
organizations involved in putting on Snapshot Day 2009 includes:

Citizens at Fallen Leaf Lake

City of Reno

Incline Village General Improvement District (IVGID)
Lahontan Regional Water Quality Control Board

Lake Tahoe Community College (LTCC)

Nevada Division of Environmental Protection (NDEP)

Nevada Division of State Lands (NDSL)

Pyramid Lake Paiute Tribe (PLFT)

Tahoe Regional Planning Agency (TRPA)

Truckee River Watershed Council (TRWC)

University of California Berkeley, Sagehen Creek Field Station
University of California Cooperative Extension (UCCE)
University of Nevada Cooperative Extension (UNCE)
University of Nevada Reno (UNR) Electrical Engineering Department

The citizen-monitoring program of the California State and Regional Boards is the Clean
Water Team, (website) and many of the existing groups have adopted this moniker (Incline
Village Clean Water Team). The Nevada equivalent is under Project Wet (website) and
these two agencies bring volunteers from Lake Tahoe, the many residents along the
Truckee River and Reno, and the Washoe/Paiute Tribes to make the Ninth Annual Snapshot
Day event a large region-wide success.

Methods of Data Collection

Citizen monitoring “team leaders” were provided training prior to Snapshot Day during April or
May of each year. Team leader frainings covered protocols for visual observations, photo-
documentation, water quality field measurements (femperature, pH, conductivity, dissolved
oxygen), and water sampling (grab samples sent into the laboratory for subsequent analysis of
nutrients, coliform, and turbidity). Each monitoring team leader was required to attend at least
one session prior to the field day. Training for the team leaders is usually taught by the
coordinator for that region, with assistance as needed from the cooperating resource and
regulatory agencies.



Visual observations and photo-documentation were performed according to the procedures
developed by the SWRCB Clean Water Team. The standardized observation form, the
California Stream and Shore Walk Visual Assessment Form, was slightly revised to better
apply to the region. At least three photos were taken at each sampling site (bed conditions,
view across stream and view upstream from the starting point), however volunteers are
encouraged to photograph as much as possible, especially of team members in the field. All
stream-walks were initiated from a downstream position, traveling upstream.

A variety of instruments and kits are used on Snapshot Day by the voluntsers. The majority
of the monitoring teams were assigned these typical fleld instruments: arrmored Envirosafe
thermometers (alcohol filled, 0.5° C resolution); standard pH indicator strips (0.5 pH unit
resolution) or handheld Hannah pH meters (0.02 unit resolution); hand-held Oakton TDS
Tester Conductivity meters (10 uS/cm resolution or Oakton Conductivity Low+ meters (1
pS/cm resolution); and Chemet dissolved oxygen kits (colorimetric, indigo carmine dye
reaction, 1 mg/L resolution below 6 mg/L and 2 mg/L resolutlon above 6 mg/L). A few more
experienced volunteer teams were trained to use Winkler titration kits (0.2 mg/L resolution).
Most of these instruments/kits have been purchased over time by funding from many
sources including University of Nevada Reno (UNR) Electrical Engineering Department, a
Proposition 13 grant from the California SWRCB, a Truckee Tahoe Community Foundation
grant, a Proposition 40 Grant re-granted from the Sierra Nevada Alliance to TRWC, the
Truckee River Fund, and the Cities of Reno and Sparks and Washoe County through the
Storm Water Permit Coordinating Committee. The remainder of the equipment was
borrowed from US Environmental Protection Agency (US EPA), LTCC, IVGID, and others.
Turbidity meters, to be used at the staging locations, were supplied by TRWC and TRPA. All
of the instruments and kits were calibrated and tested/standardized at a quality control
session held one day prior to the event (see supplemental Snapshot Day QA/QP Plan ?)

All observations, photos, field measurements and samples were taken between 9:00 a.m.
and 12:00 noon on May 16, 2009 Samples were kept chilled with ice or blue ice in coolers
from the point of collection until arrival at the lab for analysis. Any samples submifted past
1:00 pm are evaluated at that time to determine what the value is of samples submitted.
Bacteria samples were collected in sterile Whirl-paks and nutrient and turbidity samples
were collected in clean (acid rinsed) Nalgene® plastic bottles.

Bacteria samples were transported from drop off points at Lake Tahoe and Truckee to either
the Lahontan Water Quality lab in South Lake Tahoe or the U.S. Geologic Survey in
Camelian Bay. Bacteria samples collected from the Lower Truckee River were transported
to the Nevada State Heaith Laboratory. The need for multiple labs for such a large area is to
ensure sample analysis within the allotted 4 hour holding time. Quality assurance is
comparable as each lab uses the same standard methods [ab SM9222. re?

Nutrient samples collected from Lake Tahoe and the Middle Truckee River were delivered to
High Sierra Water Lab in Truckee within the allotted hold time, which can be several days as
long as they are kept chilled to 4° Celsius. LTR nutrient samples were taken to the Nevada
State Health Lab for analysis. Nutrient samples were kept refrigerated until analyzed for the
various constituents. One important distinction in regards to nutrients reporting units is the
upper watersheds (SLT, NLT, and MTR) are in micrograms/liter or parts per billion and the
lower Truckee is in milligrams/liter or parts per million. This limits the ability to compare
levels upstream to downstream, and should be considered when looking at the full data set.

Turbidity samples were run from the grab samples taken on Snapshot Day, along with
replicate testing of field measurements such as pH and conductivity.
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Site Locations
Volunteers gathered data at 78 locations, including multiple reaches within some streams, in
the Lake Tahoe and Truckee River watersheds (see maps in appendix) as follows:

Lake Tahoe (On Lake):
» North Shore Lake Tahoe, National Ave. Boat Ramp
o South Shore at Ski Run Marina
o South Shore of Reagan Beach

Lake Tahoe Tributaries, South Shore:

o Angora Creek near SEZ project (3 sites)
Angora Creek at Lake Tahoe Golf Course
Angora Creek at Washoe Meadows
Bijou Park Drainage, at Wemer Salas
Bijou Park Drainage below Hansen'’s Resort
Bijou Park Drainage at Verdon Rd.

Burke Creek at mouth

Burke Creek south of Hwy 50

Cascade Creek

Cold Creek above Trout Creek

Eagle Creek south of bridge on Eagle Falls loop
Echo Creek at Upper Truckee

Fallen Leaf Lake

Glen Alpine Creek at mouth

Heavenly Creek above confluence with Trout Creek
Heavenly Creek below Pioneer Trail

Meeks Creek at mouth

Meeks Creek above meadow

Saxon Creek at confluence with Trout Creek
South Zephyr Creek at Mouth

Tahoe Keys, Marina and Lagoon, East Channel
Tahoe Keys Lagoon, West Channel

Tallac Creek at mouth

Tallac Creek abv Hwy 89

Taylor Creek at mouth

Trout Creek near confluence with Upper Truckee
Trout Creek at Bellevue

Upper Truckee River at mouth

Upper Truckee River near airport meadow
Upper Truckee River at Hwy 50 near Carrows

Lake Tahoe Tributaries, North Shore:

« Bonpland Creek at mouth
Burton Creek at Star Harbor
First Creek at mouth
Griff Creek at mouth
Homewood Creek at mouth
Hatchery Creek near Star Harbor




Lake Forest Creek at mouth
Madden Creek at mouth

McKinney Creek at mouth

Quail Lake Creek at mouth

Secret Harbor Creek

Snow Creek downstream of Highway 28
Rosewood Creek abv Third Creek
Tahoe City Urban Ditch

Tunnel Creek at mouth

Wood Creek at mouth

Wood Creek at Tanager

Truckee River Watershed — Middle Truckee River:

Alder Creek
Bear Creek
Little Truckee River below Boca Dam
Little Truckee River at Boyington Mill
Cold Cresek
Davies Creek
Donner Creek at Hwy 89
Donner at Donner Lake outlet
East Martis Creek at bridge
Union Valley Creek at Glenshire
Martis Creek at mouth
Martis Creek at ACOE upstream border
Pole Creek
Prosser Creek below dam
Prosser Creek at Highway 89
Sagehen Creek at Highway 89
Squaw Creek
Truckee River at three different locations:
Near Tahoe City
Near Goose Meadows
Regional Park
Trout Creek at mouth
Trout Creek at Bennett Flat
Upper Little Truckee River at Highway 89

Truckee River Watershed — Lower Truckee River:

Alum Creek
Chalk Creek
Chalk Creek West
Chalk Creek East
Dry Creek

Evans Creek
Galena Creek
Pyramid Lake
Thomas Creek
Steamboat Creek
Truckee River above Nixon Bridge



o

e Truckee River at |dlewild Park
s Truckee River at Rock Park
« Truckee River near Wadsworth Bridge

Results and Discussion

[t is important to remember that the measurements made on Snapshot Day were designed
to represent a single point in ime and do not necessarily represent average conditions.
Since these measurements are designed to supplement existing monitoring, but could be
used to gage the results against standards.

Water quality standards are the foundation of the water quality-based control program
mandated by the Clean Water Act. Water Quality Standards define the goals for a water
body by designating its uses, setting criteria to protect those uses, and establishing
provisions to protect water quality from pollutants. A water quality standard consists of four
basic elements:

1. Designated uses of the water body (e.g., recreation, water supply, aquatic life, agriculture)
2. Water quality criteria to protect designated uses (numeric pollutant concentration and
narrative requirements)

3. An anti-degradation policy to maintain and protect existing uses and high quality waters,
and

4. General policies addressing implementation issues (e.g., low flows, variances, mixing
Zones).

The US EPA has recommended criteria for nutrients and turbidity, and Nevada, California,
and the TRPA have specific water quality standards and indicators generally more stringent
in the Lake Tahoe Basin than elsewhere in the watershed. Table 2 lists some of these
standards.



O

Table 2: Examples of Lake Tahoe Water Quality Standards

Parameter Standard

Temperature Shall not exceed 15° C, surface waters of Fallen Leaf
Lake (CA)

H 7.0 - 8.4 in Lake Tahoe (CA and NV)

TDS Shall not exceed 60 mg/L average in Lake Tahoe (CA
and NV)

Dissolved Oxygen Mean no less than 6.5 and minimum of 4.0 mg/L for
Lahontan waters designated as “cold freshwater habitat”
(CA)

Turbidity Shallow water shall not exceed 3 NTU near tributaries
and 1 NTU nat directly influenced by streams (TRPA)

Secchi Depth December-March average of not less than 33.4 meters
for Lake Tahoe (TRPA), and a mean of 18.5 meters for
Fallen Leaf Lake (Lahontan Region, CA)

Algae Lahontan RWQCB waters shall not contain
biostimulatory substances (nutrients) that cause algae to
become a nuisance or to affect the water's beneficial
uses (CA)

Total Nitrogen Mean of no mare than 190 ppb (CA)

Inorganic Nitrogen

Mean of no more than 25 ppb for most tributaries to Lake
Tahoe, Nevada side of Lake Tahoe (TRPA)

Total Phosphorous

Annual average of no more than 50 ppb for most
tributaries, Nevada side of Lake Tahoe (NV) and na
more than 30 ppb for most tributaries, California side of
Lake Tahoe (CA)

Soluble Reactive
Phosphorous

Mean of no more than 7 ppb for Lake Tahoe, Nevada
side (TRPA)

Fecal Coliform

Log mean of 20 CFU (30 day period) and maximum of

40 CFU, (Lahontan Region, CA)

Lahontan Water Quality Control Board has Objectives for the whole Truckee shown in Table
3. Note the units for these tables are in parts per billion rather than the more common parts
per million or mg/L for most water quality measurements. This reflects the much lower
concentrations in the upper watershed, and in fact there can be no direct graphing of the
Lake and Middle Truckee to the Lower Truckee becausse of this major difference.

Table 3. Examples of California State Water Quality Objectives for the Truckee River
Hydrolagic Unit

Surface Water Site ID Total P NO3-N Total N | TKN
(Ppb) (ppb) (ppb) (ppb)
Trout Creek at Mouth MTR-TROU-00 40 50 150 100
uaw Creek at Mouth MTR-SQCR 20 50 180 130
Bear Creek at Mouth MTR-BEAR 20 50 150 100
Truckee River at Lake MTR-TRD1 10 20 120 100

Tahoe outiet

The selected standards shown in Table 4 are for the Lower Truckee River watershed.



Table 4. Examples of Nevada State Water Quality Standards for the Truckee Rlver

Parameter Truckee River at Idlewild | Truckee River at Wadsworth
(LTR-IDL) (LTR-WADS)
Temp <13° <14°
Dissolved Oxygen 25 mg/l 26 mg/l
H 6.5-9.0 6.5-9.0
Chlorides <250 mg/l <250 mg/l

Total Phosphates

Annual average <0.10 m

Annual average < 0.05 mg/l

Ortho-phosphate

<0.05 mg/|

NA

Nitrate <2.0 mg/l <2.0 mg/l

Nitrite <0.04 mg/| <0.04 mg/l

Total Nitrogen NA <1.2 mg/l

Turbidity <10 NTU <10 NTU

Fecal coliform <200/400° No./100m| <200/400° Na./100m!
E. coll <410 No./100ml <410 No./100m|

8 Based on the minimum of not less than 5 samples taken over a 30-day period, the facal coliform bacterial
level may not exceed a geometric mean of 200 per 100 ml nor may more than 10 percent of the total
samples taken during any 30-day period excesad 400 per 100 ml,

All standards listed in Table 4 are for a single value unless stated otherwise., These are the
standards established to maintain beneficial uses.

For full and more detailed inforrnation on water quality objectives in California refer to the
Lahontan Regional Water Quality Control Board Basin Plan at the following website:
hitp://www.waterboards.ca.qgov/lahontan/BPlan/BPlan [ndex.htm. For water quality
standards in Nevada see the following website: hitp://ndep.nv.qov/bwap/standards.htm. For
a .pdf version, visit: hitp://www.ndep.nv.qov/nac/445a-118.pdf. For the Tahoe Regional
Planning Agency (TRPA) water quality standards, see the following website:
http://Awww.trpa.org/Documents.htm and select “Environmental Threshold Carrying
Capacities.”

The following section gives a summary of this year’s data, Appendix A gives all the results.

Water temperature for Lake Tahoe and the Truckee River watershed ranged from 4.9°
Celsius (C) at Pole Creek to 17°C at the somewhat enclosed marina at National Av. There
were only 4 measurements in the Lower Truckee River watershed and all were over 20 °C,
much higher than the upper watershed.

Generally, cooler water temperatures are considered better habitat for aquatic life in
mountain streams and lakes since colder water contains more dissolved oxygen, an
essential ingredient for fish and invertebrates. Higher temperatures promote nutrient
solubility and can occur as a result of low flow (shallow) conditions, and/or a lack of canopy
(tree) cover along stream banks, which acts to shade and thus prevent solar heating of the
water.



O Figure 1. Water temperature for selected sites, May 16, 2009.

18 3

16

14

12 -

10

TEMP in degrees C

I\s SITE NAME W

In many Sierra streams, propagation of cold-water fish (i.e. trout or salmon) is a designated beneficial
use of the water. In such streams, numerical and narrative water quality standards generally are set
at levels that will “support the beneficial use" of a cold water fishery. Such streams generally require
cooler temperatures (ranges adequate for Rainbow trout survival shown below) and higher dissalved
oxygen content than water in streams and lakes that do not have cold-water fishery as a designated
beneficial use. Cold-water fish also require habitat characteristics that promote spawning (clear gravel
beds, riffles), rearing habitat (glides and pools) and adequate food sources such as
macroinvertebrates (mayfly, nymphs, stonefly nymphs, and caddisfly larvae). Such characteristics
can be monitored, but they do not usually have numeric standards.

(Note that dissolved oxygen, femperature, total suspended solids (TSS) and turbidity are parameters
directly related to habitat for which most waters generally have standards. Because
macroinvertebrates are believed to ba a primary indicator of stream health as related to fisheries,
both LRWQCBS and NDEP have developed or are in the process of developing an Index of Biologic
Integrity (181). These are basicaslly standards for benthic macroinvertebrates.)

Table 5: Beneficial Uses of the State’s Waters

Specles Growth Maxima Spawning* Embryo Surviva™

Rainbow Trout 18°C (66 °F) 24°C (75 °F) 9°C (48 °F) 13°C (S5 °F)

* The optimum or mean of the range of spawning temperatures reported for the species.
Yy ** The upper temperature for successful incubation and hatching reported for the species.
Adapted from EPA's Draft Volunteer Straam Monitaring: A Methods Menual.
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All measured pH values fell between 4.5 and 9.2, which is typical of fresh water streams or
lakes in the Sierra Nevada Mountains, In fresh water, pH in the range of 6.5 to 8.5 should
protect most organisms. The high value of 9.2 was from Pyramid Lake, exactly the same as
last year. The highest reported value from a stream was 8.7 (First Creek at North Lake
Tahoe).

Many sites had pH values lower than 6.5, with several sites showing valid responses of 5.5-
4.5 It has not been unusual to see low values in Tahoe during spring runoff.

The range of pH tolerated by organisms is shown in Table 6 below. This table comes from
the SWRCB Clean Water Team pH Fact Sheet An analysis of aquatic life (bio-assessment)
might provide better information for determining if the pH is acceptable within these streams.

Table 6: pH Ranges that Support Aquatic Life

most ackd neutral most basic
a 1 2 3 4 5 [} 7 8 9 0 1 7] 1 “
I A I [ N N N N N AN A N

Bacterla |

PRands (algae, moted, etc) |

Carp. suckers, catfish, some insects |

Basas. buegl, crappie |

Snalls, Clams, mussals |

Largest variety of animats I

(Trout, mayfly nymphs. stonefly nymphys,

caddishfly larvas)

pit ranges that suppo rt aquatic iife.

Dissolved oxygen measurements ranged between 4.8 and 13.6 mg/L, all within reasonable
levels for streams. Cold, clean water usually has levels of dissolved oxygen averaging
above 6.0 mg/L, and single-measurement levels below 5 mg/L are considered dangerous for
cold water aquatic life. While water quality objectives for dissolved oxygen will vary from
region to region, waters that support coldwater fishes usually require that the average
dissolved oxygen concentration shall not fall below 6 to 8 mg/L.

Conductivity measurements ranged from 0.9 to 7,775 uS/cm (micro Siemens per centimeter,
the units used for conductivity measurements in fresh water), the highest at Pyramid Lake, a
natural alkaline system. Conductivity is used as an indicator of dissolved solids (e.g., minerals
or salts), with higher levels associated with degraded water quality. Conductivity will vary with
water source inputs from natural sources such as groundwater seepage, springs and/or
geothermal activity can affect the readings. Anthropogenic sources that may affect conductivity
include drainage from agricultural fields, wastewater discharge, or inputs stemming from deicing
materials on the roadways.

Conductance tends to be lower as water volume increases due to dilution, and generally
increases with higher turbidity (Figure 2). Although Snapshot Day occurred close to peak spring
run off, the total volume of water was fairly low this year compared to previous years (see
streamflow section below). Therefore, conductivity levels were expected to be higher than in
years when Snapshot Day occurred on the tip of spring runoff during heavy snow years (2003, 4
and 5).
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Bijou Park Drainage, as a very urban area, has typically been very high in conductivity and 2009
was no exception. All 3 of the samples sites were close or above 500 uS/cm, as compared to
the undeveloped sites such as Eagle and Madden Creeks. The highest on Middle Truckee
River was Union Valley Creek, similar to other years.

Lower Truckee River sites had higher overall conductivity than sites higher in the watershed,
which is what is usually found on Snapshot Day. Because Pyramid Lake is a desert terminal
lake it usually has much higher conductivity than other sites measured on Snapshot Day. The
other site in the Lower Truckee River that had high conductivity were the Chalk Creek sites at
1990 uS/cm.

Figure 2: Specific Conductivity and Turbidity at Selected Sites
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Figure 2: Specific Conductivity and Turbidity at Selected Sites
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Table 4: Acceptable Ranges for Water Conductivity

Water Type Conductivity
pS/em (micro Siemens per centimeter)
Distilled Water 0.5-30
Melted snow 2-42
Potable water in U.S. 30 - 1500
Irrigation Supply Water < 750
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Turbidlty is a measure of the amount of suspended particles in the water. Algae,
suspended sediment, organic matter, and some pollutants can cloud the water making it
more turbid. Suspended particles diffuse sunlight and absorb heat, which can increase
temperature and reduce light available for algal photosynthesis. If the turbidity is caused by
suspended sediment, it can be an indicator of erosion, either natural or man-made. High
sediment loads can clog the gills of fish, foul gravel beds and smother fish eggs and benthic
insects. The sediment can also carry pathogens, pollutants and nutrients.

The US EPA's recommended criteria for turbidity in streams in Eco-Region Il (forested
mountains in the western U.S.), is at or below 1.3 NTU (Nephelometric Turbidity Units) or
less (US EPA Ambient Water Quality Criteria Recommendations). Higher NTU levels
indicate poorer water clanty. TRPA has a near shore turbidity standard of 1-3 NTUs, which
is rarely exceeded in the lake. The Lahontan Regional Water Quality Control Board
(LRWQCB) has established a standard of 3 NTUs for the Middle Truckee River, as
measured by mean of monthly means. The standard for the Truckee River in the State of
Nevada is generally 10 NTU (single value measurement).

Valid turbidity data from the grab samples was determined for 81 sites. Values for Lake
Tahoe area ranged from a low of 0.01 and 0.40 on the relatively undisturbed Tunnel and
Eagle Creeks respectively, to a high of 36 on Steamboat Creek in the Lower Truckee.
Middle Truckee River sites were all very high with only 2 of the 22 sites below 1.0 NTU.
Five of the Middle Truckee River sites had values greater than 3 NTU (Squaw Creek,
Prosser Creek at Hwy 89, Prosser Creek below the dam, Martis Creek at Martis Lake, and
Alder Creek. All of the Lower Truckee River sites were below the Nevada State standard
(10 NTU) for the Truckee River with the exception of the high measurement of Steamboat
Creek.

Table 5: Average Turbldity for Snapshot Day by Reglon

Snapshot Day 2009
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Streamflow is the measurement of how much water is following, which varies with
precipitation. One of the major goals of Snapshot Day, besides the public involvement and
education, is to gain information on the vast numbers of streams and creeks that are not
routinely measured for water quality or streamflow (volume of water). The Tahoe Basin has
about 13 streams that are regularly measured out of 64. The Middle and Lower Truckee
have even less under regular monitoring. Stream flow data for those sites that are measured
was obtained for May 16, 2009 was obtained from USGS gaging stations and is entered into
the summary table in Appendix A. Hydrographs of the flow for selected streams are shown
below. As can be seen, the 2009 flow data, the peak of runoff was earlier in May than the
day of sampling. The North Lake Tahoe sampling was the closest to the peak followed by
South Lake Tahoe. Middle and Lower Truckee River were about 2 weeks past the peak of
runoff. This could be reflected by higher conductivity and temperature (less dilution) in the
water quality data.

Average snow pack as of the June 2009 NRCS Water Supply Outiook Report for the Lake
Tahoe Basin was 38.3 percent, with the Truckee River at 65.6 percent. Reported
preclipitation for June 2009 was S0 percent of average in the Lake Tahoe Basin and 89
percent of average for the Truckee River. Reported stream flow forecasts were expected to
be well below average for the Lake Tahoe and Truckee River watershed as of May 1, 2009.

Figure 4. Stream Flow of Selected Streams on Snapshot Day
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USGS 10351650 TRUCKEE RV AT WADSWORTH, NV
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Visual observations at maost of the study locations were indicative of generally good water
quality conditions. Algae were reported at 30 of the 91 sites, not too bad considering the low
flow year. Litter was only reported at 10 sites overall with 7 of the 10 sites in the Lower Truckee
locations Water with a rotten egg smell was reported from Bijou Park at Verdon Rd. South
Zephyr Creek at the large Zephyr Cove Marina has observations of algae, oily sheen, form/suds
and [itter.

Coliform bacteria are a group of bacteria that are mostly found in the feces of warm-
blooded animals, including humans, pets, livestock, beavers, and birds. Coliform is
measured in colony forming units counted per 100 mL of water (CFU/100mL). CFU are
roughly equivalent to the number of bacteria cells. The Lahontan Regional Board standard
for coliform is 20 counts per 100 ml for a single occurrence. There are also standards for
longer sampling periods.

There were few hits of bacteria in the upper watersheds, with only 2 counts above the CA
standard at South Zephyr and Burke Creek. South Zephyr has a riding stable within close
proximity to the stream that has had numerous violations in the past. Burke Creek is a
popular dog walking area, and has benefited from a recent Eagle Scout Project that installed
a dog waste station near the parking lot. This was not installed until after Snapshot Day so
it will be interesting to see if subsequent years show decrease in values.

Lower Truckee River bacteria samples all measured some bacteria. The lowest levels (at 4
sites) were 10 CFU/100 mL, with the highest at 450 at Truckee River near Wadsworth
Bridge. This area is surrounded by agricuitural and grazing land uses. The Nevada State
standard for E. Coli for is 410 CFU/100 mL (single value measurement) for most of the
Truckee River. There were 2 sites on the Truckee River that exceeded this standard for E.
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Coli, at Upper Chalk Creek at the head of the samplings sites and again at Wadsworth
Bridge at the lowest sampling site. See Appendix A for more data and Table 7 for a further
explanation of Nevada State coliform standards.

Figure 5: Bacteria measurements for Lower Truckee River sites, May 16, 2009

Bacteria Results for Lower Truckee River
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Nutrients

Sixty-five samples were analyzed for nitrogen and phosphorus that are of most concem for
algae growth, which is the reason why Snapshot Day volunteers monitor for these specific
nutrients. Along with excess algae growth, nutrient concentrations that are too high can
lead to odors, discolored waters, loss of clarity, and nighttime oxygen depletion, which can
cause fish kills in extreme cases. In looking at the data be aware of the difference in
reporting units as they are not the same for the upper vs lower watersheds. The higher
quality waters of Lake Tahoe and the Middle Truckee report concentrations in parts per
billion (ppb) while the Lower Truckee is in the more common parts per million (ppm), please
note when looking at the data. The discussion is separated accordingly.

NHtragen is required by all organisms for the basic processes of life to make proteins, to grow,
and to reproduce. Nitrogen is very common and found in many forms in the environment.
Inorganic forms include nitrate, nitrite, ammonia, and nitrogen gas. Organic nitrogen is found in
the cells of all living things and is a component of proteins, peptides, and amino acids. Nitrogen
is a nutrient that stimulates the growth of algae in streams and lakes. Algae inciude benthic
forms, attached to the rocks and sediment of the streambeds (as observed by the monitors),
as well as phytoplankton.

The TRPA standard for inorganic nitrogen is 25 ppb, and only 4 sites in the Lake Tahoe and
middle Truckee exceed this imit, and by orders of magnitude. The CA standards for Total
Nitrogen ranges from 150-190 ppb, and though quite a few sites exceed this limit, note this
is an annual average
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Nutrients

Sixty-five samples were analyzed for nitrogen and phosphorus that are of most concemn for
algae growth, which is the reason why Snapshot Day volunteers monitor for these specific
nutrients. Along with excess algae growth, nutrient concentrations that are too high can
lead to odors, discolored waters, loss of clarity, and nighttime oxygen depletion, which can
cause fish kills in extreme cases. In looking at the data be aware of the difference in
reporting units as they are not the same for the upper vs lower watersheds. The higher
quality waters of Lake Tahoe and the Middle Truckee report concentrations in parts per
billion (ppb) while the Lower Truckee is in the more common parts per million (ppm), please
note when looking at the data. The discussion is separated accordingly.

Nitrogen is required by all organisms for the basic processes of life to make proteins, to grow,
and to reproduce. Nitrogen is very common and found in many forms in the environment.
Inorganic forms include nitrate, nitrite, ammonia, and nitrogen gas. Organic nitrogen is found in
the cells of all living things and is a component of proteins, peptides, and amino acids. Nitrogen
is a nutrient that stimulates the growth of algae in streams and lakes. Algae include benthic
forms, attached to the rocks and sediment of the streambeds (as observed by the monitors),
as well as phytoplankton.

The TRPA standard for inorganic nitrogen is 25 ppb, and only 4 sites in the Lake Tahoe and
middle Truckee exceed this limit, and by orders of magnitude. The CA standards for Total

Nitrogen ranges from 150-190 ppb, and though quite a few sites exceed this limit, note this
is an annual average

Figure 6: Total Nitrogen
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Conclusion

AS seen the overall water quality for 2009 was quite good, with very few major issues.
Turbidity was somewhat elevated, typical for spring runoff, and the same ‘hot spot’ sites in
each region continue to bear closer scrutiny.

The most amazing result in the now 9 years of Snapshot Day is not only how possible it is to
successfully engage the public in active watershed stewardship, but to also provide valuable
data to the responsible agencies. This event not been funded except though efforts by
Various grants and donations, but large support has come the Nevada State Lands
Commission through the selling of license plates for conservation. The staff is also mostly
volunteer and yet the collaboration and continued dedication of citizen volunteers makes the
event happen. Many residents have committed to the sampling near their homes to insure
high quality data is collected for the protection of the waters in our region. The successes of
this type of event show how average homeowners and residents can provide invaluable -
data collection and have fun at the same time!

For more information about how to get involved with water quality monitoring activities
contact the following agencies:

e South Lake Tahoe — Contact Jenny Hatch, Executive Director of CalTrout, at (530)
542-2571.

e Fallen Leaf Lake — Grant Adams, Fallen Leaf Lake Research, (530) 541-8535

e North Lake Tahoe - Incline Village — Contact Incline Village GID Waste Not/Incline
Village Clean Water Team, (775) 832-1284.

o Middle Truckee River (Tahoe City to Nevada State Line) — Contact Beth Christman,
Truckee River Watershed Council, (530) 550-8760

e lower Truckee River (Nevada Stateline to Pyramid Lake) — Contact Mary Kay
Wagner, Nevada Division of Environmental Protection, (775) 687-9454
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Middle Truckee River (Tahoe City to Nevada State Line) — Contact Beth Christman,
Truckee River Watershed Council, (530) 550-8760

Lower Truckee River (Nevada Stateline to Pyramid Lake} ~ Contact Mary Kay
Wagner, Nevada Division of Environmental Protection, (775) 687-9454
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Snapshot Day May 18, 2009 Summary Field and Lab Data

Facal
Total Coliform E- Coli
Dissotved Soluble Disscived Phosphor Bacteria Bacteria
Water Ammonia Inorganic Total Keldahl  Total Reactive Phos.SRP- us TP-P Particulate No. of No. of
Conductivity Tempearature Turbidity NH3-N  Ntrogen DIN: Nitrogen TKN Nitrogen Phos. SRP- P (ppb)(2, (ppb) {2, Phos. Colonles per Colonies per
SITEID Statlon Name {us) DO (pph) (*C) pH (NTU)(1) (ppb){2,3) N (ppb}(2,3) {ppb} TN (ppb} P {ppb} (2, 3} 3) 3) PP 100 mL (4) 100 mL (4)

TAH SLAKEL Ski Run Marina - - - - - 10 3 178 181 2 4 21 17 - -
TAH SLAKE4 Reagan Beach - - - - - 12 1 164 185 3 1 14 3 i} }
TAHNLAKES  National Av Boat Ramp 300 7 7 7 - 5 1 318 319 1 B 22 14 - -

o 7 08 5 ML & s

SLY-ANGI-01  Angora abv Lake 1ahoe divd 20 10 12.5 7.3 _ U ) 130 136 4 9 12 a - .
SLT-ANG-02 Angora abv View Circle 20 9 12 7.2 1.06 17 1 304 305 7 23 30 7 - -
SLT-ANGI-03 Angora biw View Circle 30 8 2.8 7.3 078 - - - - - - - - - -
SLT-ANG2-00 Angora at Wahoe Meadows 10 B 12.2 7.0 - - - - - - - - - - -
SLT-ANG3-00 Angora at LT goif course 30 7 15 8.9 1.35 - - - - - - - - 2 1
SLT-BPDR-02 Bijou Park Drainage at Werner Salas 530 5 13.7 7.0 .71 - - - - - - - - 17 17
SLT-BPDR-03 Bijou Park Drainage b/l Hansen's Resort 500 B 12.0 8.5 9.64 6 172 167 339 16 41 45 5 - -
SLT-BFDR-04 Bijou Park Drainage at Verdon Rd. 470 B 10.5 6.5 - 5 a3 235 608 1 17 45 28 3 3
SLYT-BURK-00 Burke Creek nr Pump st. @ end of Campground Rd. 180 7 10.7 7.6 1.33 10 1 281 282 4 18 27 9 85 E5
SLT-BURK-(H Burke Creek blw Hwy 50 140 B 10.8 7.9 2.6 15 11 402 413 9 18 44 26 0 0
SLT-CASC-01 Cascade Creek at mouth 10 8 13.2 525 0.48 2 14 B1 g5 1 9 4 2 0 0
SLT-COLD-00 Cold Creek abv Pioneer Trail 40 9 8.5 7.6 2.45 7 16 247 263 6 27 a3 6 4 3
SLT-EAGL-DY Eagte Creek abr Hwy 89 10 7.5 5.8 5.0 0.27 - - - .- . . - . 3 1
SLT-ECHO-00 Echo Creek at Upper Truckee - 10 5.0 6.7 0.4 4 12 118 130 1 2 5 3 - -
SLT-FLLF Fallen Leaf Lake-200 yds off Stanford Camp 19.4 922 10.25 61 - - - - - - - - - . -
SLY-GLNA-00  Gien Alpine Creek at Fallen Leaf Lake 10.3 10.7 5.0 8.2 . 7 18 99 117 2 3 3 3 1 1
SLT-HEAV-00 Heavenly Creek nr confluence @ Trout Craek 30 9 10.0 7.3 0.98 g9 1 170 7 1 21 28 7 2 2
SLT-HEAV-01 Heevenly Creek above Pioneer Trail 30 7 7.0 7.5 1.96 - - - - . - - . - -
SLT-MEEK-01  Meeks Creek at mouth 10 7 9.25 5.5 0.76 4 1 155 156 1 4 10 8 - -
SLT-MEEK-0! Meeks Creek Above Meadow - 8.8 825 - - 2 1 85 86 3 4 5 1 ) i
SLT-SAXN-00  Saxon Creek abv Trout Creek 20 9 5.0 77 0.87 6 ] 195 204 8 12 26 14 0 0
SLY-SZHR-00 South Zephyr Creek at mouth 10 5 "7 7.3 0.36 5 2 284 286 4 19 24 5 130 43
SLT-TALL-0D Tallac Creek at mouth 20 4.8 11.25 50 0.79 3 2 98 100 5 14 15 1 - .
SLT-TALL-! Tallac Creek upstream of Hwy 89 20 7 6.75 5.25 0.79 4 11 115 126 2 6 11 5 - -
SLT-TALR-00  Taylor Creek at mouth 20 6.3 105 5.0 0.49 8 2 247 249 1 4 7 3 1 1
SLY-TROU-00 Trout Creek i confluence willpper Truckee 40 6 11.0 8.5 0.51 5 1 195 196 8 14 24 10 14 14
SLT-TROU-02 Troist Creek at Bellevue 30 9 8.0 5.25 22 - - - - - - - - 25 25
SLT-ELKS-00 Upper Truckee River at Elks Ciub Bridge 20 9 6.0 7.5 37 . . . ; - - - . . .
SLT-TRMO00  Upper Truckee River at mouth 30 7 8.5 5.25 2 9 5 185 190 7 13 34 21 6 5
SLT-AIRP-00 Upper Truckee River nr Airport Meadow 20 g 7.0 7.35 . - - - - - - - - -
SLT-TROU-10 Upper Truckee River nr Carows 20 7 8.0 7.25 2.58 - - - - - - - - - -
SLY-COVE Tahoe Keys Cove 5 130 9 16.0 7.0 1.57 11 1 255 256 2 12 18 [ - -




Norh Lake

Sitas

.

NLT-BONP-00 Bonpland Creek at mouth 70 8 a.0 55 - - - - - - - -
NLT-BRTN-0} Burton Creek at Star Harbor 50 7 9.7 7.8 08 - - - - - - - -
NLT-FRST-0¢ First Creek at mouth 60 2] 7.0 8.7 1.05 7 1 g9 100 7 12 29 17
NLT-GRIF-00 Griff Creek at mouth 45 7 8.0 8.1 2.37 2 2 135 137 4 14 22 8
NLT-BMWD-00 Homewood Creek at mouth 20 10 5.0 50 (.38 4 15 121 138 2 7 16 2]
NLT-LKFC-O0 Lake Forest Creek at mouth 125 1 9.4 5.5 2 11 15 98 113 24 36 52 16 <1
NLT-MADC-00 Madden Creek at mouth 10 12 5.0 5.0 0.32 7 14 a7 104 2 7 13 6
NLT-MXNY-00 McKinney Creek at mouth 15 7 8.0 45 0.28 - - - - - - - -
NLT-QULC-00 Clueail CreeXk at mouth 30 7 9.5 4.5 0.8 4 14 135 149 4 9 22 13
NLY-SCRT-00 Secret Harber Creek at mouth a0 10.5 4.8 1.51 4 17 241 258 7 21 28 7
NLY-SNOW-00 Snow Creek at mouth 155 55 15.0 6.8 4.36 - - - - - - - -
NLT-SLEC-00 Slaughterhouse Creek at mouth 190 120 55 0.82 9 2 43 433 15 25 s 11
NLT-STAR-0Q Hatchery CreaX at Star Harbor B5 8.5 a9 5.0 267 10 1 344 342 28 42 115 73 <j
NLT-RSWD-0} Rosewood Creek abv Third Creek 200 8 10.0 6.0 1.03 4 15 168 183 11 18 38 20 g
NLT-TCUD-00 Tahoe Creek Urban Ditch at mouth 235 10 8.0 6.3 2.2 2 277 1914 468 8 18 38 20
NLT-TUNN-00 Tunnet Creek at mouth 80 7 12.0 5.5 0.1 - - - - - - - -
NLT-WATS-00 Watson Creek at mouth 40 8.5 60 55 1.51 5 2 151 153 2 10 17 7
NLT-WOOD-00 Woaod Creek at mouth 40 8 8.5 6.5 215 4 3 170 173 14 22 49 27
NLT-WOQOD-(}1 Wood Creek at Tanager 45 8 6.9 6.4 2.65 3 5§ 166 171 11 17 41 24
Midgle Truckee Rivor Sites : :

MTR-ALDR Alder Creex 63 9.4 7.5 6.8 3.9 4 2] 110 118 4 10 17 7
MTR-BEAR-00 Bear Creek 43 8.6 6.6 1.5 391 2 13 87 100 1 4 12 8
MTR-BIGC Truckee River in Big Chief Comidor 65 8 7.4 55 1.14 - - - - - - - -
MTR-BOCA Little Truckee River Salow Boca Dam 110 4.8 10.7 5.5 2.03 - - - - - - - -
MTR-BOCA-01 Little Truckee River at Boyington Mill 65 ] 1.0 6.1 1.28 - . - - - - - -
MTR-COLD-0D Cotld Creek at Donner Creek 25 8.3 5.0 7.4 1.33 5 7 96 103 1 5 18 13
MTR-DMCB Davis Creek 96 8.5 109 55 201 - - - - - - - -
MTR-DONN Donner at Highway 89 64 9.2 1.5 0.65 4 1 147 148 1 3 12 9
MTR-DONN Donner at Donner Lake cuflow 92 6 11.0 55 1.83 g 6 83 89 1 5 15 10
MTR-EMAR East Martis Creek at bridge 138 9.3 8.0 0.98 8 1 180 1 12 23 a7 14
MTR-GLEN-00 Union Valley Creek 198 8.1 12.0 6.5 2.98 2 3s0 121 471 18 24 33 9
MTR-MART-00 Martis Creek at Martis Creek Lake 110 9.5 11.4 8 1.83 B 1" 191 202 g 16 3N 15
MTR-MART-01 Martis Creek a0 9.2 8.2 7.8 392 2 13 106 119 7 13 26 13
MTR-POLE-00 Pole Creek 51 10 4.9 575 1.86 - - - - - - - -
MTR-PROS-0) Prosser Creek below dam 50 9.4 8.6 7.7 3.33 - - - - - - - -
MTR-PROS-0! Prosser Creek at Hwy 89 KT i0 7.1 5 3134 - - - - - - - -
MTR-SAGE Sagehen Creek at Hwy 89 &0 9 6.7 5.4 3.99 - - - - - - - -
MTR-SQCR Squaw Creek 58 8.4 5.5 75 1.99 4 51 62 113 1 2 8 6
MTR-TOWN Truckee River at Regional Park 65 i1 12.3 18 2.20 9 10 107 117 i 5 15 10
MTR-TROOY Truckee River near Tahoe City a8 103 - 8.1 3.12 - - - - - - - -
MTR-TROU-00 Trout Creek Lower 138 B.4 - 6.3 0.43% 7 1 136 137 10 17 26 9
MTR-TRQU-02 Trout Creek at Bennett Flat 107 8 - 6 1.67 - - - - - - - -




440 8 - 7.0 45 0.1 0.1 0.4 0.6 0.05 - 0.10 - 40 83

LTR-CHA-0) Chalk Creek 1990 10 - 7.1 i.1 0.1 2.4 05 3 0.24 - 0.30 - 10 20
LTR-CHA-02 Upper Chalk Creek - West 1890 5.5 - 6.8 33 0.1 51 05 57 0.32 - 0.37 - 290 135
LTR-CRA-03 Upper Chalk Cresk - East 1990 8 - 6.2 3 0.1 0.1 03 0.5 0.57 - 0.66 - 150 249
LTR-DRY Dry Creek 350 1" 25 8.3 8.2 0.1 0.3 1.0 1.4 0.13 - 0.21 - 440 408
LTR-EVA Evans Creek 250 11 285 8.8 9.4 0.1 0.2 1.1 1.4 0.06 - 0.14 - 120 145
LTR-GAL Galena Creek 80 T - 8.5 52 0.1 0.1 02 0.4 0.01 - 0.03 - 10 10
LTR-iDL Truckee River At idlewild Park 0.9 9 21 6.4 941 01 0.1 0.2 0.4 0. - 0.02 - 20 10
LTR-NIXB Truckee River above Nixon 8ridge 257 9.5 - 8.0 7.5 0.1 0.1 0.3 05 0.03 - 0.09 - 10 20
LTR-NTD Noyth Truckee Drain 580 7 - a.1 6.5 0.1 0.4 02 07 0.05 - 0.09 - 140 145
LTR-PYRL Pyramid Lake 7776 136 - 9.2 1.8 0.1 0.1 0.8 1 0.44 - 0.44 - 10 10
LTR-ROC Truckea River Al Rock Park 100 10 - 6.6 5.1 0.4 01 0.2 0.4 0.01 - 0.03 - 60 52
LTR-STE-0} Steamboat Creek 900 5 25 6.5 36 0.1 0.1 1.2 14 0.3 - 0.45 " 280 288
LTR-THO Truckee River Near Wadsworth Bridge - - - - a.7 0.1 0.1 0.5 0.7 0.05 - 011 - 450 464
LTR-WADS Truckee River Near Wadsworth Bridge 182 847 - 7.8 8.3 0.1 0.1 0.4 0.6 0.03 - 0.08 - 10 20

Minkmum Value 0.9 4.8 49 4.5 0.1 0.1 0.1 0.2 0.4 0.01 0.02 0 0

Maximum Value 7776 13.6 28.5 9.2 35.0 17.0 373.0 431.0 608.0 29.0 115.0 450.0 464.0
Count (# of valid
responses) 91 86 87 74 BS 81 85 65 65 65 65 50 65 50 3z K|

Notes:

Note 1: Turbidity (NTU) lab analysis conducted at the four collection sites (Siema Nevada College, Lake Tahoe Community College, Truckee and Washoe-Storey Conservation Distict).

Note 2: Lake Tahoe and Middle Truckee River Watershed nutrient analysis conducted by High Sierra Water Lab. Concentrations in Parts Per Billion (PFPB).

Note 3: Lower Truckee River Watershed nutrient analysis conducted by Truckee Meadows Water Reclamation Facility. Concentrations in Parts Per Silion (PPB).

Note 4: Fecal Coliforn analysis conducted at Lahontan Regional Water Quality Control 8oard. Value represents number of colonies per 100 mi.. Coliform value of zero is equal to "Non-Detect” less than one. Fecz
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