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Executive Summary

A study was conducted to determine the feasibility of establishing an interim hatchery
and rearing facility for the propagation of the endangered June sucker (Chasmistesliorus) at
Goshen Warm Springs, Utah. The study had three objectives: 1) determine the growth rates
of juvenile June sucker in Goshen Warm Springs and Utah Lake; 2) determine the uptake
rates of selenium in juvenile June sucker in Goshen Warm Springs and Utah Lake; and 3)
evaluate the limnological factors that influence growth and selenium accumulation in
juvenile June sucker in Goshen Warm Springs and Utah Lake.

Juvenile June suckers were placed in cages at three locations (July 11, 2001): Goshen
Warm Springs - Lily Pond; Goshen Warm Springs - North Pond, and Provo Bay, Utah Lake.
Four cages constructed of plastic mesh were anchored to the sediment to give fish free access
to sediment and to allow constant water and plankton movement. Juvenile suckers were fed
acommercial diet twice daily. Fish also had access to natural sources of zooplankton.
Selenium concentrations in June sucker, water, sediment, and zooplankton were determined
monthly. Growth, survival, and selenium uptake were determined in fish on a biweekly to
monthly basis over 87 d. Water quality (i.e., dissolved oxygen, pH, hardness, alkalinity,
conductivity, chlorophyll a, ammonia, and particul ate organic carbon) was monitored
monthly. Temperature was recorded hourly. After 87 d (October 16, 2001), the fish were
transferred to the U.S. Geologica Survey, Columbia Environmental Research Center,
Columbia, Missouri for selenium depuration.

Fish growth was significant at all sites. June suckers were significantly larger at Utah
Lake and North Pond compared to Lily Pond. Low levels of dissolved oxygen may have

affected growth of June suckersat Lily Pond.



Selenium uptake in June sucker was statistically significant at Lily Pond (0.005
ng/g/d), North Pond (0.010 pg/g/d) and Utah Lake (0.003 pg/g/d). Average whole-body
selenium concentration in June suckers at day O was 1.13 pg/g dry weight. Final average
whole-body concentrations of selenium in June sucker at the end of the 87-d uptake phase of
the study were 1.62 (43% increase), 1.90 (68% increase), and 1.32 (17% increase) ug/g dry
weight in Lily Pond, North Pond, and Utah Lake, respectively. Final concentrations were
approximately 35% of selenium concentrations known to cause toxicity.

Significant selenium depuration occurred following transfer of June sucker to clean
water. Whole-body selenium concentrations in June sucker declined over the 57-d
depuration period to 1.50 (7% decrease), 1.18 (38% decrease), and 1.17 (11% decrease) ug/g
dry weight in fish from Lily Pond, North Pond, and Utah L ake, respectively.

Results indicated that selenium concentrations in June suckers increased significantly
at al sites. However, these concentrations are not likely to be of concern since they are not
at levels known to cause acute or chronic toxicity. Depuration experiments indicated
juvenile June sucker reared at Goshen Warm Springs and stocked into Utah Lake would
reduce bioaccumulated selenium with three months; therefore if fish were stocked into Utah
Lake at 360 d, and recruited to reproductive age in Utah Lake, their reproduction should not
be impacted by selenium. Anecdotal evidence suggests that the commercial diet fed to fish
in Goshen Warm Springs is not optimum for growth of juvenile June sucker. Fish appeared
to grow rapidly in Utah Lake due to an abundance of natural plankton even though
temperature fluctuations were greater. Further evaluation of Utah Lake as an interim rearing

site for June sucker should be considered.



Introduction

The June sucker (Chasmistes liorus) was federally listed as endangered in 1986, and
is endemic to Utah Lake, Utah and the Provo River (USFWS 1999). Utah Lake covers
approximately 38,400 ha and islocated in a sedimentary drainage basin. Itishighly
eutrophic due to nutrient inputs from agriculture and industry. Utah Lakeisrelatively
shallow (average depth of 2.8 m; maximum depth of 4.2 m); frequent winds prevent
stratification and contribute to the high turbidity of the lake. Blue-green algal blooms are
common in late summer. The lake typically loses 50% of its surface areain the summer due
to evaporation.

The June sucker isalong-lived (up to 45 years) lake-dwelling planktivore that uses
the Provo River asits primary spawning habitat. June sucker become reproductively mature
between 5 - 10 years (Belk 1998). Total length at maturation ranges between 440 - 490 mm
(Shirley 1983). June sucker can grow to total lengths of greater than 600 mm (Whitney and
Belk 2000). The June sucker provided an important commercial fishery in Utah Lake until
the 1950’ s when common carp (Cypinus carpio) increased in number and largely displaced
the June sucker (USFWS 1999). June sucker populations have declined substantially since
1950 due to numerous factors including flow alteration, channelization, water quality
degradation, predation, and competition with non-native invasive fish (USFWS 1999,
Whitney and Belk 2000). Collectively, these factors have resulted in reduced recruitment of
June suckers, which is further exacerbated by the small native range of the species.

Refugia populations of June sucker have been established at severa sites, including
the Fisheries Experiment Station (FES) in Logan, Utah, which serves as the interim hatchery
for spawning and rearing June suckers. Similar programs have been established for other

fish species, which has limited available culture facilities at FES for the spawning and



rearing June suckers. Thus, alternative hatchery sites are being sought. Goshen Warm
Springs, located in the Utah Lake watershed south of Provo, Utah, has been identified as a
potential site for awarm-water hatchery for June sucker. Thislocation is advantageous for
two reasons: 1) it contains athermal warm spring that maintains a year-round temperature
near 21 °C, thus potentially offering a bioenergetic advantage for rapid growth, and 2) it is
located within the historic range of the species.

Previous studies (FishPro 1996, SWCA 1999, FishPro 2000) have indicated that
selenium concentrations in water at Goshen Warm Springs approach the current Utah water
quality criterion for selenium of 5 ug/L (UDEQ 2003). Selenium isametalloid that iswidely
distributed across the western United States. Soilsin northeast Utah are seleniferous because
the arealies above a geological formation comprised of Mancos shale, which typically has
selenium concentrations of approximately 1.1 mg/kg (Stephens et al. 1992). Coal-fired
power plants and industrial point sources also serve as significant sources of selenium to the
environment (DeForest et a. 1999).

Selenium is found in many forms, both inorganic and organic, in the environment.
The organic forms of selenium, such as selenomethionine and selenocysteine, are the primary
forms of ecological concern because they are known to be substituted into protein matrices
and enzymes that have altered biological function (Lemly 1995). Various biological,
physical and chemical processes can influence the state of selenium in the environment
(Lemly and Smith 1987). Lentic conditions tend to promote the production of the more toxic
organosel enium forms because of higher productivity and lower flushing rates (Lemly and
Smith 1987, DeForest et al. 1999). Asaresult, selenium is more bioavailablein lentic
systems due to increased efficiency of trophic transfer of selenium between water, sediments,

invertebrates, and fish (Lemly and Smith 1987, DeForest et al. 1999). Food-borne selenium,



in the form of selenium-contaminated zooplankton, macroinvertebrates and forage fish in
lentic systems, represent the primary ecotoxicological concern for higher trophic-level
consumers such as fish and birds.

The U.S. Environmental Protection Agency (USEPA) is currently considering a
revision of the existing water quality criterion for selenium, which may recommend the use
of tissue-based criterion in addition to the traditional water-based concentration (Hamilton
and Palace 2001, Hamilton 2002). The USEPA proposed whole-body criterion for fish tissue
iS7.9 ug/g dry weight (USEPA 2002). The pending revision of selenium criteriahasled to
several re-evaluations of the ecotoxicological database for selenium regarding threshol ds of
concern for various physical and biological matricesincluding tissue, food, sediment, and
water. Although new criteriafor selenium have not been finalized, there is a range of
proposed tissue thresholds (Lemly 1993, DeForest et al. 1999) for applied risk assessment of
the risk of growing June sucker in Goshen Warm Springs for ultimate stocking in Utah Lake.

In this study, we evaluate the concentrations and dynamics of selenium in Goshen
Warm Springs and Utah Lake in order to determine the feasibility of establishing an interim
hatchery and rearing facility that minimizes the ecotoxicological risks of selenium. The
study had three objectives: 1) determine the growth rates of juvenile June sucker in Goshen
Warm Springs and Utah Lake; 2) determine the uptake rates of selenium in juvenile June
sucker in Goshen Warm Springs and Utah Lake in relation to proposed selenium thresholds;
and 3) evaluate the limnological factors that influence growth and selenium accumulation in

June sucker in Goshen Warm Springs and Utah Lake.



Materialsand Methods

Experimental Design

Two sites in Goshen Warm Springs were selected below two major seep inflows
(Figure 1). North Pond (approximately 77 x 29 m; GPS coordinates 39° 57° 20.44” N, 111°
51’ 23.97" W) was located at the northern end of the warm springs complex. It had little
vegetation. Lily Pond (approximately 30 x 23 m; GPS coordinates 39° 57 11.65" N, 111°
51' 22.67" W) was located at the southern end, where additional inflow enters the warm
springs complex. Lily Pond was shallower than North Pond and was extensively covered
with water lilies (Nymphaea sp.). Both sites had high water clarity and similar substrates,
although Lily Pond had alarge number of snail shells mixed into the sediment. Thethird site
was selected in Provo Bay of Utah Lake (GPS coordinates 40° 11’ 55.57” N, 41° 43’ 7.29”
W) because June sucker have historically used this area. Utah Lake had high turbidity and
fine substrate. Water depth at the start of the study was similar to that in North Pond,
however, as the study progressed, it declined significantly. June suckers (approximately 360-
d old; average length = 49.2 mm; average weight = 0.82 g) were obtained from the FES,
Logan, Utah (Lot Number 000601SK INPROQ7).

Three treatments were examined: North Pond (downstream of inflow), Lily Pond
(downstream of additional inflow), and Provo Bay, Utah Lake. All three locations had
identical cages with access to sediment and received the same commercially prepared feed.
Each treatment was replicated four times, with each cage considered to be an experimental
unit. Cages were constructed with 91.4-cm (36") fiberglass rings (top and bottom) and two
[0.33-cm (1/8") and 0.63-cm (V4")] plastic meshes. Cage height was approximately 91.4 cm
(36"). Thetop panel had a61-cm (24") door. The cages on the substrate were anchored

using PV C pipe to give fish access to sediment and benthic invertebrates.



Fish wereinitially fed BioKyowa® Fry Feed Kyowa B, FFKB-700 (Lot Number
0040211) (BioKyowa, Inc., Chesterfield, MO). They were switched to BioKyowa® Fry Feed
Kyowa C, FFKC-1000 (Lot Number 147060) during the last month of the study. Food was
delivered using aKoi® Café Feeder® (Sweeney Inc., Beeville, TX). Fish were fed twice

daily (0800 and 1400 hr) at aminimal rate of 5% of estimated body weight per day.

Field Sampling

One 10-g sample of each food type was collected at the beginning of the study (day 0)
for selenium analysis. A second sample of the FFKB-700 diet was taken on day 14.

Samples were placed in scintillation vials and kept frozen until analysis.

June suckers were collected from each cage using a clean (e.g., soap-washed and
distilled water rinsed) dipnet. Fish were euthanized with tricaine methanesulfonate (TM S or
MS-222). Composite samples of June suckers were taken initially to obtain a minimum 2-g
wet weight for selenium analysis; a minimum 4-g wet weight for trace metal and mercury
analysis, and tissue quality assurance (QA) samples (i.e., duplicates and spikes). We later
determined that we could have selenium concentrations in small samples analyzed at the
University of Missouri Research Reactor (MURR) by instrumental neutron activation
analysis, which would allow measurement of selenium in individual fish. Therefore, early
sampling events have greater number of observations per cage for whole-body selenium
concentration in June suckers. Total lengths (mm) and weights (0.1 g) of fish were measured
in thefield. Fish were wrapped in Saran® wrap and placed in alabeled Ziplock® freezer bag.
Samples were placed on dry ice and shipped overnight to the Columbia Environmental
Research Center (CERC). See Tables 1 and 2 for quality a summary of quality assurance

(QA) requirements and QA sampling frequencies.



Wild fish from each location were al so collected to determine background
concentrations of selenium and other metalsin free-ranging fish populations. Wild fish were
collected using either asmall cast net or dipnet. Collections were made until enough fish
were collected for either individual (e.g., fish > 5 g) or composite chemical analysis. Every
effort was made to collect Utah chub (Gila atraria) and western mosquitofish (Gambusia
affinis) at each location. However, we found no Utah chub in Utah Lake. Wild fish were
processed following the same procedures as those of June suckers.

Several water quality characteristics (e.g., temperature, conductivity, salinity, pH and
dissolved oxygen) were measured in situ on each date and at each site. Two 1-L grab
samples were taken from each site and analyzed in the laboratory for akalinity, hardness,
turbidity, ammonia, chlorophyll a (chl-a), and particulate organic carbon (POC). Samples
were put on ice and shipped overnight to CERC for analysis. A Hydrolab® DataSonde Water
Quality Unit was deployed once (e.g., 24 - 48 hrs) at all sitesto measure diurnal cycles of
water quality (e.g., temperature, conductivity, pH and dissolved oxygen) to determineif any
parameter could limit growth or survival of June suckers. Temperature was aso measured
hourly at each site using Onset® Tidbits (Bourne, MA).

Samples for POC and chl-awerefiltered using a 47-mm A/E glass fiber filterswithin
24-hr of collection. Water samples for chl-awere extracted in 90% buffered acetone and
analyzed by fluorometry within 48-hr of collection (APHA 1998). After filtration, POC
samples were frozen until analysis. We analyzed for POC using a Coulometrics® Model
5020 Total Carbon Analyzer (Joliet, IL). Samplesfor ammoniaanalysis were filtered using

47-mm 0.45 um polycarbonate filters, preserved with sulfuric acid (pH < 2), and stored at 4

°C until analysis using a Technicon® Autoanalyzer and colorimetric detection (Tarrytown,



NY). All other water quality analyses (i.e., alkalinity, hardness) were conducted within 48-hr
of collection (APHA 1998).

Two grab samples of water for selenium analysis were taken at each site using pre-
cleaned 3.78-L (1-gal) carboys. One filtered sample (0.45-um polypropylene filter) and one
unfiltered sample (i.e., total) were collected from each carboy for selenium analysis.
Samples were placed on ice, shipped overnight to CERC, and acidified to pH < 2 with
Ultrex® nitric acid. Reagent container blanks were created at the time of sample
acidification.

Duplicate sediment samples (i.e., two samples) for selenium anaysis were collected
monthly from each site using a clean (e.g., soapy-washed and distilled water rinse) plastic
scoop. Samples were collected from the top 10 cm of sediment. Several scoops were
composited for each sample in a pre-cleaned washtub, and placed in pre-cleaned glass jars.
Samples were placed on ice and shipped overnight to CERC. An aliquot of each sediment
sample was collected for characterization for particle size (Bouyoucos hydrometer method,
ASTM 1963) and carbon analysis (Coulometric® Model 5020 Carbon Analyzer, Joliet, IL).

Three replicate zooplankton samples for selenium analysis were collected monthly at
each site using modified 2-L funnel traps. Samplers were placed approximately 0.5 m above
the sediment surface, deployed overnight, and retrieved the morning of the sampling event.
Water was poured through a 63-um plankton net to concentrate plankton. In September and
October (i.e., days 55 - 87), water levelsin Utah Lake were too low to use the zooplankton
traps, so we sampled zooplankton by towing the zooplankton net (6-m tow) just below the
water surface. Zooplankton was rinsed into glassjars using distilled (D) water. Jars were

shipped on ice overnight to CERC.



Chemical Analysis

Whole-body fish were minced with either ameat cleaver or titanium knivesin a
polypropylene containment tray; sub-samples were placed in a crystallizing dish and
immediately lyophilized. Percent moisture was determined during the lyophilization process.
Once dried, the fish material was ground into a coarse powder with a Bamix® mixer/blender.
Dried fish powder, fish diet and zooplankton were stored in a dessicator at room temperature

until analysis.

Analysis of Selenium by Atomic Absorption

Selenium was quantitatively determined in water, sediment, zooplankton, fish and
prepared diet material with 20 ml or 0.25 - 0.5 g of each dried sample subjected to a nitric
acid-magnesium nitrate dry-ashing procedure (Brumbaugh and Walther 1989) as preparation
for selenium determination by hydride generation. The procedure consisted of three steps:
boiling with nitric acid for solubilization and partial oxidation; 500 °C ashing with
magnesium nitrate to complete the oxidation and decompose remaining organic matter, and
heating with hydrochloric acid to dissolve the ash and reduce selenate to selenite oxidation
state required for hydride generation. Following reduction, digestates were diluted to ~100
mL with deionized water, yielding a final acid matrix of 10% HCI. The determination of
selenium in all digestates was accomplished by hydride generation atomic absorption
spectroscopy with flow injection. The digestate was mixed with a hydrochloric acid carrier
solution and then reduced using sodium tetrahydridoborate that had been stabilized with
sodium hydroxide. The resulting volatile hydrogen selenide was transferred with argon
carrier gasinto a heated quartz cell mounted on an atomic absorption spectrophotometer for

decomposition and measurement.
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Analysis of Selenium by Neutron Activation

Fish and zooplankton samples having limited biomass (< 0.5 g) and aliquots of some
of the larger fish and zooplankton samples were prepared for instrumental neutron activation
anaysis (INAA). Aliquots (50 mg - 500 mg) of the larger samples or the entire biomass of
smaller samples were transferred into a small 1.5-ml HDPE (high-density polyethylene) vial
provided by the MURR staff. The sample was positioned and pressed flat against the bottom
of the vial with acleaned glassrod. Several aliquots of each of three additional certified
reference tissues, IRMM CRM 414 Plankton, IRMM CRM 422 Cod Muscle, and NRCC
DORM-2 Dogfish Muscle were prepared for analysis with each set of samples. All vials
were left open and placed in the tray chamber of a Virtis Genesis 35EL lyophilizer in “shelf”
control and frozento -75 °C. Once a condenser temperature of -70 °C and vacuum of 300
mTorr was reached, the drying cycle commenced. Samples were lyophilized to a constant
weight. Lyophilization greatly reduces O in the irradiated sample, and significantly
enhances measurement precision. Upon recording of final sample weight, an expandable
cleaned polyethylene plug was inserted into the vial against and the vial lid was compressed
shut. All samples were transported to MURR for the determination of selenium asthe
radionuclide ""Se.

Standards in the range of 0.01 - 5 ug selenium were prepared by pipetting appropriate
guantities from a series of selenium stock solutions onto filter pulp paper. The pulp paper
was then placed in the bottom of HDPE vials in a comparable geometric configuration to that
of the samples. NIST Standard Reference Material (SRM) 1577 Bovine Liver was also
analyzed as MURR internal quality control sub-samples. Selenium was analyzed using
instrumental neutron activation analysis as the ""Se nuclide. The ""Se nuclide is produced

from the activation reaction of °Se (i.e., ""Se s the product nuclide resulting from neutron
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77m

capture). The ""Se nuclide has a half-life of 17.4 seconds. The activation and decay

reactions follow: “Se,, 'n, - "Se,, + Yprompt and ""Se,, + “Se,, + Ydelayed (T, = 17.49).
It is advantageous to use “Se with biological samples where much of the bulk matrix is
carbon, hydrogen and oxygen, because it can be analyzed very rapidly by looking at the

7m

product nuclide ""Se. In contrast, “Se would be used for samples with matrices having high
concentrations of inorganic constituents (e.g., geological samples), where the half-lifeis 120
d and long decay times can be used prior to counting, thus avoiding interferences from the
matrix. Each standard or sample was placed in the top-center position of a shuttle rabbit and
irradiated for five secondsin the Row | position using the pneumatic-tube irradiation facility
at MURR. This position has thermal and epithermal neutron flux densities of 8 x 10°n x cm™
x sec” and 2 x 10”n x cm” x sec”. The pneumatic transfer facility employed has a delivery
time to the counting station of about four seconds. The returned shuttle rabbit was quickly
opened and the sample vial transferred to a specia holder that positions the small HDPE vial
on the face of the detector. All 25-sec real-time counts were analyzed using a high-resolution
gamma-ray spectrometer. The gamma-ray spectrometer included a Tennelec 244 Amplifier
coupled to a Nuclear Data 599 L oss-Free Counting Module and a Nuclear Data 581 ADC.
Data acquisition and peak extraction were done using aVAX Station 3100, Model 38 with

77m

Canberra/lND Application Software. The 161.9 keV gamma-ray from the decay of “"Se was

used to determine selenium concentrations by standard comparison.

Analysis of Metals

A homogenized aliquant (0.25 g) was prepared from composite fish samples and from
oneindividual chub sample from Lily Pond. Each aliquant was heated with 6 ml of HNO, in
a sealed microwave Teflon® vessel. The digestate liquid was transferred into a 125-ml

polyethylene bottle with ultrapure water (> 10 megOhm/cm) to afinal weight of 101.5 g (100
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ml). A portion of the digestate (30 ml) was transferred to a glass tube to which 0.3 ml HCI
was added, giving afinal acid matrix of 6% HNO,-1% HCI for subsequent mercury
determination. The 70-ml portion of the digestates was analyzed by inductively-coupled
plasma-mass spectrometry (ICP-MS) using a semi-quantitative scan. This scanning mode
has a manufacturer’s reported accuracy of + 30 - 50%. Fish digestates were diluted 10X by
CETAC ASD-500 Autodiluter as part of the analytical sequence. Internal standards were
scandium (10 ppb), rhodium (10 ppb) and thorium (10 ppb), and the external standard
consisted of a NIST traceable reference solution (Trace Metals in Drinking Water; High
Purity Standards, Charleston, SC) to which five elements (praseodymium, terbium, thulium,
tantalum, and gold) were added for improved calibration in the rare earth region of the mass
spectral range.

Mercury in composite fish samples was determined by flow injection cold vapor
atomic absorption spectroscopy. Mercury vapor was produced by reacting the sample
digestate with stannous chloride, with the vapor then being swept into a~100 °C quartz cell

interfaced to an atomic absorption spectrometer for measurement.

Quality Assurance Calculations
Procedures for calculating QC statistics are as follows:
Percent Relative Standard Deviation (%RSD) = SD/Mean x 100
Relative Percent Difference or %RPD = (D1-D2)/Mean x 100
Percent Spike Recovery = (Total Measured — Background)/Spike Amount x 100
Method Limit of Detection = 3 x (SD,” + SD.) “ where
SD, = standard deviation of ablank or low level standard and

SD_ = standard deviation of alow level sample.
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Selenium Thresholds

Toxicity thresholds for selenium in the environment have been proposed because of
its availability to organisms and its potential for harm to aguatic organisms. We have
selected thresholds proposed by Lemly (1993) and DeForest et al. (1999) to assess the
potential for selenium toxicity at our study sites. Both reviews suggest that a tissue-based
threshold is more appropriate for selenium assessments than water or sediment thresholds
due to the potential for selenium to bioaccumulate. Tissue-based analyses are the emerging
toxicological application for selenium because it integrates such factors as exposure,
metabolism, dietary uptake, and equalibrium dynamics (Hamilton 2002). We, however, will
present thresholds for four matrices (e.g., water, sediment, invertebrates, and fish) in order
that a complete review of our data can be made.

Lemly (1993, 1995) synthesized toxicity, bioaccumulation and sediment data from
both field and laboratory studies in developing toxic effect thresholds for selenium in water,
food-chain organisms, and fish tissues. Studies were not limited to dietary exposures, and
included studies that examined the teratogenic effects of selenium in natural populations, and
residues in food-chain organisms and fish. The most important aspect of residue analysisis
that selenium in fish tissues results from dietary selenium not waterborne selenium.

To develop their proposed thresholds, DeForest et a. (1999) reviewed literature that
contained laboratory, mesocosm, and field studies, as well as USEPA guidelines, to develop
water quality thresholds of concern. They used only data that contained dietary exposures or
maternal transfer of selenium (i.e., no data that had water-only exposures); population effects
(i.e., reproduction, survival, growth, teratogenesis); geometric means for chronic values of no

observable effect concentrations (NOEC) and lowest observable effect concentrations
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(LOEC), and estimating EC,,, EC,, and EC,, values where possible. The review was divided
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into warmwater and coldwater species. We report warmwater thresholds.

Statistical Treatment

Data were analyzed using the Statistical Analysis System (SAS 2000) using a
significance level of p < 0.05 (Snedecor and Cochran 1969). Data were tested for normality
prior to statistical comparisons using the Proc Univariate procedure and the Shapiro-Wilk’s
Statistic. Growth rates, selenium uptake rates and selenium depuration rates of June suckers
in each cage were determined using linear regression. The data were analyzed as a split plot
intime. The linear statistical model contained the effect of site, cage within site, time, and
the site times time interaction. Cage within site was used as the mean square error in the F
test to test the effects of site. The residual mean square was used to test time and the
interaction of site timestime. Fisher’sleast significant difference (LSD) was used to
determine differences between means. Polynomial contrasts were performed to test

differences between site response over time.

Results

Growth

Average total length of June suckers was 49 mm at the beginning of our study (i.e.,
day 0) (Table 3, Figure 2). The average total length of June suckers held at FES was 53 mm
or an increase of 7% (E. Hansen, personal communication) at 87 d of the study (i.e., end of
the uptake phase). Average total lengths of June suckersin Lily Pond, North Pond and Utah

Lake were 62 (27% increase), 75 (52% increase), 79 (61% increase) mm, respectively, at the

15



end of the uptake phase of the study. Average total lengths of fish at the end of the
depuration phase of the study (i.e., 144 d) were 61 (24% increase), 90 (82% increase), and 94
(92% increase) mm for fish exposed in Lily Pond, North Pond, and Utah L ake, respectively
(Table 4), while the average total length of June suckers at FES was 67 (27% increase) mm.
Final lengths of June suckers from Lily Pond did not increase during the depuration phase of
the study. Final average lengths of June suckersfrom all sites were significantly greater than
at day O (p < 0.01) at the end of the study, and were significantly greater at Utah Lake and
North Pond (p < 0.01) than Lily Pond. Our data may be biased by the small sample sizes at
day 144, however, these data indicate that bioenergetic conditions in our cage study exceeded
those under current hatchery conditions.

Average weight of June suckerswas 0.82 g at the beginning of the study (Table 3,
Figure 3). Fish grew to average weights of 2.38 (190% increase), 5.03 (513% increase), and
4.03 (391% increase) g after 87 din Lily Pond, North Pond and Utah Lake, respectively.
Average weight of June suckers at the end of the depuration phase of the study (day 144)
were 1.25 (52% increase), 7.20 (778% increase), 7.39 (801% increase) g in Lily Pond, North
Pond and Utah Lake, respectively (Table 4). Final average weights of June suckers at all
sites were significantly greater than at day O (p < 0.01), and were significantly greater at Utah
Lake and North Pond (p < 0.01) than Lily Pond. Weights of June suckers from Lily Pond did
not increase during the depuration phase, but again, our sampling may have been biased by
small sample sizes. Several June sucker from all sites were aso infected with a parasite,
Learnae sp., which also may have decreased feeding and growth.

Growth data were modeled using three models (linear, quadratic, and cubic). We

found that for all three sites, the linear model was the best fit (p < 0.01), although the

guadratic model was significant for North Pond (p < 0.05) and Utah Lake (p < 0.01). Data
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were analyzed separately by cage for al time periods (days 0, 14, 28, 55, 87, 116, 144);
uptake (i.e., days 0, 14, 28, 55, 87), and depuration (i.e., days 87, 116, 144) (Table 5).
Relative growth rates varied during the 87-d in-situ cage study, however most were
significant in all time periods and during the uptake phase. Growth rates of June suckers at
CERC were generally not significant during the depuration phase of the study when analyzed
by cage.

Growth rates for each site (i.e., cages pooled) were significantly greater than zero
during the uptake phase at al sites (Table 6). The pooled growth rate of June suckers from

Utah Lake was significant (p = 0.0020) during the depuration phase of the study.

Selenium Dynamics

Selenium thresholds (Lemly 1993, DeForest et al. 1999) that we selected to be used in

our assessment arelisted in Table 7.

Food

The concentration of selenium in the two commercial diets ranged from 2.39 to 3.55
ug/g dry weight (Table 8). Selenium concentrations were higher in the BiokKwoya FFK B-
700 diet (fed days O - 55) than BioKyowa FFK C-1000 (fed days 55 - 144). Prepared diets
contained selenium concentrations near the lower end of toxicological concern expressed by

Lemly (1993), but well below those expressed by DeForest et al. (1999).
Fish

Concentrations of selenium in June suckers are presented in Tables 9 and 10, and
Figure 4. Fish obtained from the hatchery had an average selenium concentration of 1.13

ug/g dry weight. At the end of the uptake phase of the study (day 87), average
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concentrations of selenium in June suckers exposed in Lily and North Ponds (Goshen sites)
ranged from 1.62 to 1.90 ug/g dry weight, with percent gain in selenium ranging from 43 -
68%. Average concentrations of selenium in June suckers exposed in Utah Lake were 1.32
ng/g dry weight, with percent gain in selenium of only 17%. At 87 d, therewas a
significantly greater concentration of selenium in whole-body June suckersat Lily (p =
0.001) and North Pond (p < 0.0001), but not Utah Lake (p = 0.129). Concentrations of
selenium in June suckers were 1.50, 1.18, and 1.17 from Lily Pond, North Pond and Utah
Lake, respectively, at the end of the depuration phase of the study (i.e., day 144). There were
significantly greater concentrations of selenium in June suckers at Lily Pond than North Pond
or Utah Lake (p = 0.001) during the depuration phase of the study. Concentration of
selenium in June suckers did not approach either of the whole-body thresholds (4 or 9 ug/g
dry weight) proposed by Lemly (1993) or DeForest et al. (1999).

Concentrations of selenium in whole-body wild fish (i.e., Utah chub, western
mosquitofish) (range 2.62 - 8.90 ug/g dry weight) collected at the Goshen sites were
considerably higher than concentrations in June suckers (Figure 5). Twelve of the fourteen
wild fish analyzed were above the threshold of 4 pug/g dry weight for whole-body fish
proposed by Lemly (1993), but below the threshold of 9 ug/g dry weight proposed by
DeForest et al. (1999). Selenium concentrations (1.07 - 2.61 pg/g dry weight) in wild fish
from Utah Lake did not approach either of the proposed thresholds.

Selenium uptake and depuration rates in June suckers were analyzed by cage for all
time periods (days 0, 14, 28, 55, 87, 116, 144); the uptake phase (i.e., days 0, 14, 28, 55, 87)
and the depuration phase (i.e., days 87, 116, 144) (Table 11). Rateswere similar in cages
within each site for all time periods and during the uptake and depuration phases of the study.

We aso found significant uptake ratesin all sites (Table 12) when uptakes were pooled.
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There was a significantly greater uptake rate in June suckers from North Pond than Lily Pond
or Utah Lake (p = 0.0004). The depuration rates for North Pond and Utah Lake were
significant (p = 0.01), however, there was no significant difference in depuration rates

between sites. Small sample size decreased the sensitivity of statistical analyses.

Water

Concentrations of selenium in unfiltered (“total”) and filtered (“ dissolved”) water
samples from Lily Pond, North Pond, Utah Lake and CERC well water are presented in Table
13 and Figure 6. Selenium concentrations (both total and dissolved) in CERC well water were
low and well below the thresholds proposed by Lemly (1993) and DeForest et al. (1999).
Concentrations of total and dissolved selenium in water samples from the same location were
similar for most samples, with the total concentration usually being dightly higher. Utah Lake
water exhibited consistently lower selenium concentrations throughout the collection periods,
with total selenium ranging from 0.52t0 1.94 ng/L.

Concentrations of selenium in al water samples from the Goshen Warm Springs sites
were above the lower end of the toxicity threshold (2 - 5 ng/L) proposed by Lemly (1993),
however they were below the threshold (5- 32 ug/L) proposed by DeForest et al. (1999). Most
of the Utah Lake samples were below the threshold by Lemly (1993).
Sediment

Sediment from Lily and North Ponds had average selenium concentrations ranging
from 2.82 to 6.30 ug/g dry weight (Table 13 and Figure 7). Concentrations of selenium in
sediment from North Pond were above the threshold (4 ng/g dry weight) proposed by Lemly
(1993). Selenium concentrations in sediment from Utah Lake were lower, and ranged from

1.56 to 1.75 pg/g dry weight.
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Zooplankton

Zooplankton collected from Lily and North Ponds had average selenium concentrations
ranging from 2.50 to 5.81 ug/g dry weight (Table 13 and Figure 8). Zooplankton samplesfrom
Utah Lake had lower average concentrations of selenium, ranging from 1.71 to 3.53 ng/g dry
weight. Selenium concentrations in zooplankton from all three sites remained relatively stable
over the 87-d study. There were zooplankton samples from each site that were above the
selenium threshold for zooplankton (3 pg/g dry weight) proposed by Lemly (1993), but only

one was greater than the threshold (10 pg/g dry weight) proposed by DeForest et al. (1999).

Trophic Relationshipsin Bioaccumulation

We compared concentrations of selenium in water, sediment, food-chain organisms (i.e.,
zooplankton) and fish (both June sucker and wild fish) across sites (Figures 9 - 14). We found
that the relationship between zooplankton and wild fish (R* = 0.94) clearly presented the
concept of dietary selenium uptake and increased selenium concentrationsin fish tissue. The
relationship between zooplankton and June suckers (R = 0.26) was not as strong due to the
influence of low selenium in the commercia diet fed to June suckers. Dissolved selenium
concentrations in water were moderately correlated with zooplankton (R* = 0.40) and sediment

(R = 0.59).

Metals in Whole-body Fish Residues

Semi-quantitative metals analyses were conducted on June suckers and wild fish are
presented in Table 14. Concentrations of most elements were comparable among fish
samples between sites. June suckers from FES had lower levels of some elements (i.e.,

manganese, zinc, arsenic, rubidium, strontium, and barium). Aluminum and barium
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concentrations were most elevated in western mosquitofish from Utah Lake. Selenium,
rubidium, silver, and cesium concentrations were highest in Utah chub and western
mosquitofish composites from Lily and North Ponds. All composites exceeded the 4 ug/g

biological effects threshold for selenium (Lemly 1993, 1996).

Water Quality
Overall average temperaturesin Lily Pond, North Pond and Utah Lake for the uptake

phase of the study were 21 °C, 20 °C, and 16 °C, respectively (Table 15). Monthly averages
showed a similar pattern, with Lily Pond having the highest average temperature and lowest
variability. There were statistically significantly differences (p < 0.001) in temperatures
between Lily and North Ponds at all time periods, however these differences were small and
probably not biologically significant. Average water temperatures in Utah Lake were
significantly lower (and had greatest diurnal change) (p < 0.001) at all time periods compared
to the Goshen Warm Springs sites. At the end of the study, the average temperature in Utah
Lake was also lower than the average water temperature at FES (15.6 °C). Average water
temperature of CERC well water (17 °C) is cooler than sites at Goshen Warm Springs,
however it issimilar to overall average water temperatures at Utah Lake (16.5 °C). Lower
water temperature, small numbers of fish, and different light conditions may have reduced
growth of fish during the depuration phase (days 88 - 144) compared to growth rates under
natural conditions.

Additional water quality dataarelisted in Tables 16 and 17. Site waters were well
buffered (215 - 350 mg/L CaCO,) and very hard (346 - 483 mg/L CaCO,). Utah Lake had the

highest pH, which varied between 8.1 and 8.97 diurnally. Conductivity was higher at Lily and
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North Pond (2.2 mS/cm) than Utah Lake (1.4 mS/cm). Dissolved oxygen waslowest in Lily
Pond (2.8 —4.1 mg/L). Dissolved oxygen saturation was generally higher in North Pond (3.5 —
5.1 mg/L) and Utah Lake (3.3—-12.5mg/L). Tota ammonia concentrations werelow (< 0.2
mg/L asN) at al sites, except in Utah Lake on day 87, when concentrations increased to 0.89
mg/L. Thissample wastaken in extremely shallow water (< 10 cm). The sample may represent
the ammonia concentrations that our caged fish were exposed to (since they were dso in very
shallow water), but ammonia concentrationsin the lake were probably much closer to
concentrations found earlier in the summer. Turbidity, POC, and chl-awere an order of
magnitude higher in Utah Lake than Lily or North Ponds. Turbidity, POC, and chl-a declined
over timein Utah Lake.

CERC well water iswell buffered (256 - 259 mg/L CaCO,) and hard (285 - 289 mg/L
CaCO,), which was similar to site waters. Turbidity (0.77 - 1.02) was similar to the Goshen
Warm Springs sites. Chlorophyll aand POC concentrations at CERC were an order of

magnitude lower than site waters.

Sediment Quality

Composition of sediment varied dightly between sites (Table 18 and 19). Sediments
from Lily Pond were comprised mostly of sand (70%) and clay (25%). North Pond sediments
were asand (50%) and clay mixture (40%). Utah Lake sediments were finer, with a mixture of
sand (10%), silt (60%) and clay (30%). Average carbon contents of sediments were similar
across sites (range of TIC = 3.59 - 6.54%; range of TOC 2.79 - 6.50%) and are considered

highly organic.
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Discussion

Growth

Belk (1998) estimated annual total length of June sucker using otoliths collected from
ten adult June suckers caught in Utah Lake after they had died from unknown causes.
Estimated total length of June suckers at 360 d and 720 d were 111 mm and 232 mm,
respectively.

Average total length of 360-d June suckers obtained from the FES for this study was
approximately 50 mm (E. Hansen, personal communication), which is considerably shorter
than those estimated for 360-d wild June suckers by Belk (1998). One of the primary reasons
for building afacility at Goshen Warm Springs isits source of warmer water. The average
water temperature at FES is 15.6 °C while the average summer water temperature at the
Goshen Warm Springs sites during this study was 20.5 °C. The average temperature in Utah
Lake during July and August was approximately 19 °C.

Our dataindicate that growth rates for June suckers would be higher at all three sites
than FES, however, none of the locations would produce June sucker with the target total
length of 216 mm (SCWA 2002) within one growing season. At 87 d, average lengths of
June suckers at Utah Lake, North Pond and Lily Pond increased 29 mm, 19 mm and 12 mm,
respectively. Itisunlikely that June suckers would grow at that rate throughout the year in
Utah Lake because water temperatures would decline in the winter, however, if June suckers
did grow at the rates found in this study, the projected lengths of June suckers after one year
in Utah Lake, North Pond and Lily Pond would be 106 mm, 76 mm, and 48 mm,
respectively. This projected length of June suckersin Utah Lake is close to that estimated by
Belk (1998) for 360-d June suckers (111 mm), whereas the projected length of June sucker in

Lily Pond is close to that obtained at FES (50 mm). Higher growth rates at North Pond (1.5X
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greater than Lily Pond) did occur. Low dissolved oxygen (i.e., generally below 2 mg/L
throughout the study) and poor feeding may have limited growth at Lily Pond.

A limited growing season (i.e., May - September) and declining water levels may
limit the use of Utah Lake as arearing location. We did not move fish cages as water levels
dropped in the lake, which exposed June suckers to very shallow water, however, floating
cages may be an aternative means of rearing fish, if culturing June suckersin Utah Lakeis
considered. High water temperatures (> 28 °C) may aso interacted with other water quality
parameters such as pH and ammoniato impact June sucker growth and survival. The Utah
30-d criterion for total ammonia at temperature = 25 °C and pH = 8.5, is0.43mg/L asN
(UDEQ 2003). Both temperature and pH values are common during the summer in Utah
Lake. Total ammonia concentration in Utah Lake on day 87 exceeded the criterion, however,
this sample was taken in very shallow water (< 10 cm), and probably does not represent
habitats where wild June suckers would have been located. Ammonia concentrationsin Utah

Lake were probably significantly lower (i.e., comparable to earlier sampling periods).

Selenium

The data from this study suggest that thereis alow potentia for selenium to
bioaccumulate at Goshen Warms Springs. We based our findings on whole-body residue
analyses of June suckers which were well below published toxicity thresholds of concern
(Lemly 1993, DeForest et al. 1999), despite finding selenium concentrations in some water,
sediment, zooplankton and wild-fish samples which exceeded published selenium toxicity
thresholds (Lemly 1993, DeForest et al. 1999). Selenium concentrations greater than the
proposed thresholds may be hazardous to the health and long-term survival of fish and wildlife

populations due to the high potential for food-chain bioaccumulation (Lemly 1993, DeForest et
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al. 1999). The Utah 4-d average selenium criterion in water for aquatic wildlifeis5 pg/L
(UDEQ 2003).

Selenium concentrations in filtered water collected from Lily and North Ponds exceeded
2 ng/L and approached 5 pg/L, both of which exceed toxicity thresholds for selenium (Lemly
1993, Deforest et a. 1999). Eight out of 16 sediment samples from Lily and North Pond
exceeded 4 pg/g dry weight. Eighteen out of 24 zooplankton from the Goshen sites samples
exceeded 3 ug/g dry weight, aleve in food-chain organisms reported to be potentially letha to
fish and aguatic birds that consume them (Lemly 1993, Hamilton 2002). Only three out of 14
zooplankton samples collected in Utah Lake exceeded the biological effects threshold of 3 pg/g.
Only one sample from Lily Pond approached the upper toxicity threshold of 9 ug/g for food-
chain organisms (DeForest et al. 1999). Aswater levels drop, selenium in sediment ismore
likely to be disturbed and available for uptake by zooplankton (Lemly 1995).

Lemly (1995) presented a method to assess the potentia for a selenium hazard at each
site. Therating system incorporates five components (e.g., water, sediment, benthic
invertebrates, fish eggs and bird eggs). The ranks for each component are summed and given a
score based on the degree of hazard. High hazard denotes imminent, persistent effects;
moderate hazard indicates a persistent toxic threat to impair but not eliminate reproductive
success, low hazard denotes a periodic or ephemeral toxic threat that could marginally affect the
reproductive success of some sengitive species, and minimal hazard indicates that no toxic threat
isidentified but concentrations of selenium are dightly elevated in one or more components.
Although we did not analyze fish or bird eggs for selenium, the hazard risk ranged from
minimal (Utah Lake) to moderate (North Pond), with Lily Pond exhibiting alow hazard.

Whole-body selenium concentrations in caged June suckers were al below the

proposed toxicity thresholds proposed by Lemly (1993) and DeForest et al. (1999), aswell as
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the proposed USEPA whole-body fish criterion of 7.9 ug/g dry weight (USEPA 2002).
Previous studies (Lemly 1982, Besser et al. 1994) have indicated that fish in this study
should have reached equilibrium in whole-body selenium concentrations. However, an
extended caging experiment lasting for one year, which is the anticipated rearing time that
the June suckers will spend in the ponds prior to transfer to Utah Lake, might provide a better
estimation of the potential for the North and Lily Ponds environments to facilitate selenium
bioaccumulation in June sucker, because the relative exposure mechanism of selenium (food
versus water) may vary over an annual cycle. Also, June suckers feeding on naturally
occurring zooplankton in North and Lily Ponds, instead of a prepared diet, would presumably
biocaccumulate selenium in amore similar fashion to that found in the indigenous
planktivores such as juvenile Utah chubs.

Utah Lake has amuch lower potential for selenium bioaccumulation than the Goshen
Warm Spring sites, based on concentrations of selenium in water, sediment, zooplankton and
indigenous fish found in this study. Since June suckers would not reach sexual maturity for 5
- 10 years after spending only one year being reared at Goshen Warm Springs, any
accumul ated selenium should be largely depurated or mitigated through growth dilution, with
no known detrimental effects on long-term reproductive health. Coyle et al. (1993) found
reduced survival in bluegill fry of adult bluegill that had been exposed to 10 ug/L water-
borne selenium in combination with a dietary exposure of > 15 pg/g dry weight seleno-L-
methionine. These concentrations were much higher than levels found at either of our sites.

Our assessment was made using juvenile (> 360-d old) June suckers. The age of fish
may be important in determining selenium toxicity (Hamilton 2002) due to increased sensitivity
during the early life stages. In addition to mortality, selenium can have sub-lethal effects, such

as reduced growth rates and increases in deformities (Hamilton 2002). Factors such as
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temperature, nutrition, disease and species sensitivity should all be considered in fully ng
the potential for selenium to impact fish population (Hamilton and Hoffman 2002). Providing
adequate nutrition for June suckerswill be critical to limiting any impact water-borne selenium

at arearing facility at Goshen Warm Springs.

Metals in Whole-body Fish Residues

Schmitt et al. (1999) summarized elemental contaminant data from the National
Contaminant Biomonitoring Program (1976 - 1986), and presented means, maximum
concentrations, and the 85" percentile concentrations for seven metals: arsenic, cadmium,
copper, mercury, lead, selenium and zinc. Although the 85" percentile concentrations do not
represent criteria, they do provide alarge contaminant database to compare our metal
analyses in June sucker and indigenous fish. We also evaluated tissue residues against
published effect concentrations summarized by Jarvinen and Ankley (1999).

Zinc concentrations in wild fish from all sites exceeded the 85" for zinc (159 pg/g dry
weight) and arsenic (1.2 ug/g dry weight). Reduced survival and growth in freshwater fish
have occurred with whole-body zinc residues of approximately 360 ng/g dry weight
(Jarvinen and Ankley 1999) more than twice the concentrations found in wild fish. No fish
exceeded the 85" percentile for cadmium (0.20 pg/g dry weight) or mercury (0.9 ng/g dry
weight). Concentrations for cadmium of 2 pug/g dry weight indicate contamination, with 5
ug/g dry weight considered life-threatening (Schmitt et al. 1999), which are two order of
magnitudes higher than measured concentrations. The threshold concentration for adverse

effects of methyl-mercury (typically 90% of mercury in whole fish) ranges from 3.5 - 16.5
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ug/g dry weight depending on taxon and endpoints (Jarvinen and Ankley 1999), whichisan
order of magnitude greater than measured concentrations in this study.

A wild-fish sample from each site exceeded the 85" percentile for lead (1.05 ng/g dry

weight), which is near effects concentration for heme synthesis (1 png/g dry weight) (Schmitt
et al. 1999). In addition to effects on heme synethesis, elevated whole-body lead
concentrations may result in anemia, spinal deformities, and increased mucus production
(Eisler 1988). Dwyer et al. (1987) found decreased erythrocyte enzyme 3-aminolevulinic
acid dehydratase (ALA-D) activity and changes in vertebrate biochemical properties (i.e.,
decrease in phosphorous in bone) in longer sunfish with whole-body lead concentrations of
0.85 ng/g dry weight. Reduced hatchability in brook trout (Salvelinus fontinalis) occurred at
lead whole-body residues near 2 ug/g dry weight (Jarvinen and Ankley 1999), twice the
levelsfound in our study. Reduced growth occurred in larval and juvenile brook trout at lead
whole-body residues greater than 20 ug/g dry weight (Jarvinen and Ankley 1999), an order
of magnitude greater than residuesin this study. Absorption and retention of lead isa
function of age, sex and diet (Eisler 1988). Dietary deficiencies of calcium, zinc, iron,
vitamin E, thiamin and magnesium may enhance the toxic effects of lead (Eisler 1988).

Copper concentrations in June suckers exceeded the 85" percentile for copper (8.5
ng/g dry weight). Wild fish from all sites were below the 85" percentile, except for one
composite sample of western mosquitofish that exceeded the 85" percentile by four times.
Dietary and waterborne exposures both contribute to accumulation of copper in fish tissue.
Reduced survival in larval carp (Cyprinus carpio) with awhole-body residue of

approximately 55 pg/g dry weight (Jarvinen and Ankley 1999).
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Selenium concentrations in June suckers were all below the 85" percentile (3.3 ug/g
dry weight), however wild fish from Lily and North Ponds exceeded the 85" percentile, and
the selenium toxicity threshold for whole-body fish proposed by Lemly (1995).

Collectively, these data indicate that metal concentrationsin caged June suckers and
wild fish occasionally exceed the 85" percentile concentrations for metals (Schmitt et al.

1999), but they are not at levels to effect growth and survival.

Water Quality

The Goshen Warm Springs sites barely met the criterion for average water
temperature of 21 °C (FishPro 2000) during the 87-d study. The average temperature in Utah
Lake (17 °C) during the study did not meet that criterion but still resulted in robust growth.

Alkalinity (200 mg/L) and hardness (300 mg/L) criteria set for construction of the
hatchery were exceeded at all sites (FishPro 2000). Alkaline conditions do contribute to
higher concentrations of selenium in solution (May et a. 2001). Because water quality
criteriafor several metals (i.e., cadmium, copper, lead, nickel and zinc) are based on hardness
(UDEQ 2003), greater water hardness from all sites should be more protective against metal
toxicity. For example, lead isless toxic with increasing hardness because |ead becomes less
bioavailable due to precipitation.

Previous studies (Finger et al. 1994, Hamilton et al. 2002) have shown an inconsistent
correlation of several water quality variables (e.g., conductivity, hardness, calcium,
magnesium, chloride and sulfate) and selenium concentrations. Several water quality
parameters such as particulate organic carbon and chlorophyll a may also influence selenium
concentrations and growth rates in zooplankton and June suckers. Although zooplankton in

Utah Lake had relatively low concentrations of selenium, the potential for bioaccumul ation
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may still be high because of the large number of zooplankton available to June suckers. The
ability to depurate selenium is afunction of chronic exposure of selenium (Coyle et al. 1993),
thus if June suckers were feeding continuously on afood source with low levels of selenium,
aswell as being exposed to selenium in water and sediment, depuration may be slowed.
Additional research into the annual cycle of selenium concentrations in zooplankton
populations would provide a more compl ete assessment of the likelihood of food-chain

transfer of selenium in Utah Lake.

Sediment Quality

Although thereislittle support for sediment-based criterion for selenium (DeForest et al.
1999, Hamilton 2002), sediments do act as“sinks’ (Lemly and Smith 1987) and are thus along-
term source of selenium in aquatic systems. Selenium is removed from solution and
sequestered by adsorption onto clay and organic carbon particles (Lemly and Smith 1987). A
large percentage of sedimentsfrom al three sites were made up of fine particles(i.e, silt and
clay), and were highly organic, which aid in removing selenium from solution and then
sequestering it in the sediment. Indeed, al of the sediment samples collected from North Pond
had selenium concentrations above the sediment threshold proposed by Lemly (1993).
However, these high levels of selenium in sediment did not result in high concentrations of
selenium in June suckers.

Mohilization of selenium from sedimentsisalso likely to occur due to biological activity
(i.e., microbia transformation), and physical perturbation (i.e., wind and wave action). Itis
expected that the hatchery and rearing facility will include hardened raceways or ponds that

would largely remove the potential of dietary selenium by the ingestion of sediment. In
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addition, our studies did not find a strong relationship between sediment and fish concentrations

of selenium.

Future Resear ch Needs

Additional research information is needed regarding the propagation and recovery of
June sucker populations. Datafrom this study indicated that the commercial BioKyowa®
diet is not an optimum diet for June sucker based on weight gains. This may be due to
nutritional inadequacy of the diet or non-preference by June sucker. Additional research
regarding better dietary formations is needed.

Growth rates of June sucker in Utah Lake indicated that cage-culture of juvenile fish
may be an alternative approach for hatchery propagation of June sucker for population
restoration. Our study was isolated to one part of the lake. Other locations may contain
better zooplankton food sources and water quality conditions that could further enhance
growth. In addition, many species of fish show differential growth rates under various
stocking densities. Frequently, growth rates increase with increased density as social
interactions that lead to high-energy expenditure are reduced. Thus, further evaluation of
cage culture in Utah Lake is warranted.

Thereislittle published information regarding selenium or other metal concentrations
in wild adult June suckersin Utah Lake. The use of muscle plugs (Waddell and May 1995)
would provide afairly non-invasive approach to determining the biological significance of
selenium and other metals in adult June suckers. Muscle plugs would have significant
advantages compared to water or food analysis sinceit is very difficult to quantify different
forms (both inorganic and organic) of selenium in the environment (Besser et al. 1993).

Additional research into the availability of selenium compoundsin Goshen Warms Springs

31



and Utah Lake would be valuable in assessing the impact of selenium on June sucker
populations.

Lastly, thereis considerable concern regarding water quality conditions of Utah Lake.
Utah Lake is native habitat for June sucker, and is ultimately where stocking/restoration
efforts are directed. Additional research is needed to examine historic, current, and future

water quality conditions to ensure the success of June sucker restoration efforts.

Conclusions

Fish growth was significantly greater at Utah Lake and North Pond compared to Lily
Pond. Decreased growth of fish at Lily Pond may have resulted from low levels of dissolved
oxygen. Selenium uptake in June sucker was statistically significant at all sites. Significant
selenium depuration occurred following transfer of June Sucker to clean water.

Although our results indicated that selenium was bioaccumulated to statistically
significant levels at both Goshen Warm Springs locations, these concentrations are not likely
to be of concern since they are not at levels known to cause chronic toxicity. Depuration
experiments indicated juvenile June sucker stocked into Utah Lake would reduce
bioaccumulated selenium within three months; therefore, if fish were stocked into Utah Lake
between 360 - 720 d, and recruited to reproductive age in Utah Lake, they should not be
impacted by selenium accumulated during rearing. Anecdotal evidence suggests that the
commercia diet fed to fish in Goshen Warm Springs is not optimum for growth of juvenile
June sucker. Fish appeared to grow rapidly in Utah Lake due to an abundance of natural
plankton even though temperature fluctuated. Further evaluation of Utah Lake as an interim-

rearing site for June sucker should be considered.
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Table 1. Requirements for accuracy, precision and detection limits (APHA 1998).

Estimated Precision

Estimated Precision  Protocol

Accuracy for for each  for each
Parameter  each Matrix  Matrix Matrix Estimated Detection Limit
Chemical M easured Replicate  Analyze Temperature (0.3°C)

valueswithin  values duplicate

95% of Cl or  within at least pH (0.1 unit)

10% of Mean + 250 once per

run Turbidity (1 NTU)

Conductivity (100 umhos/cm)
Dissolved oxygen (0.1 mg/L)
Metals (varies)

Ammonia (20 ug/L)
Chlorophyll a (1 pug/L)
Alkalinity/hardness (2 mg/L)
Total organic carbon (20 ug/L)

GPS (10 m)
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Table 2. Proposed quality assurance samples for various matrices.

Type Matrix Frequency Analysis Rationale
Field Duplicate  Site water 1 per run Selenium, Hydrolab®, M easures precision of
water quality sample collection and degree

of environmental variability

Blank Distilled water 1 per field samples  Selenium Monitors procedura
contamination

Digestion Blank  Tissue 2 - 4 per digestion Selenium Monitors method accuracy

group or block

Reference Tissue, water, 1 - 2 per digestion Selenium Monitors method accuracy

Material zooplankton group or blank

Digestion Tissue, water, 2 per digestion Selenium Monitors method precision

Replicate zooplankton group or blank

Analytica Fish, water, sediment, 1 per 20 analyses Selenium, metals, water Monitors instrumental

Duplicate zooplankton quality, particle sizeanalysis,  precision

Analytical Spike
Laboratory
Control Sample

Cdlibration
Standard

Fish, water, sediment,
zooplankton

Fish, water, sediment,
zooplankton

Fish, water, sediment,
zooplankton

1 per analytical run
per matrix

2 per analytical run

1 per analytical run

total organic carbon
Selenium, metals, ammonia

Selenium, metal's, ammonia,
total organic carbon

Selenium, metals, Hydrolab®
water quality ammonia, total
organic carbon

Monitors instrumental
accuracy

Monitors instrumental
accuracy

Monitors accuracy
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Table 3. Average length (mm) and weight (g) of June sucker during the uptake phase of the
study. Superscripts donate significant differences between sampling periods (number) (P <
0.01) and sites (letter) (P < 0.01). Standard deviations (in parenthesis) and number of samples
[in brackets].

Sampling
Sampling Period Days of

Site Date (mon) Exposure  Length (mm) Weight (g)
Hatchery 07/11/02 0 0 492(5.83)[9] 0.82(0.27)[9]
Lily Pond 07/26/01 05 14 50.3 (5.71) " [13] 1.03 (0.34) “[13]
Lily Pond 08/09/01 1 28 55.0 (4.84)* [8] 1.14 (0.34)“[8]
Lily Pond 09/05/01 2 55 50.5(7.33)“ [4] 1.38(0.22)*[4]
Lily Pond 10/08/01 3 87 62.3(6.85)* [4] 2.38(0.91)*[4]
North Pond  07/26/01 0.5 14 50.2 (6.89) [12] 0.98 (0.44)*[12]
North Pond  08/09/01 1 28 59.0 (7.66)" [7] 1.81(1.11)"[7]
North Pond ~ 09/05/01 2 55 60.3(8.39)" [3] 1.80(0.78) “[3]
North Pond  10/08/01 3 87 74.8(22.8)* [4] 5.03 (3.38)*[4]
UtahLake  07/26/01 0.5 14 49.8 (6.48) [12] 1.15 (0.50)*[12]
UtahLake  08/09/01 1 28 62.0 (10.6)* [5] 2.01(1.17)*[5]
Utah Lake 09/05/01 2 55 68.8 (5.38)” [4] 2.53(0.54)*[4]
Utah Lake 10/07/01 3 86 79.3(3.77)* [4] 4.03(0.66) [4]
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Table 4. Average length (mm) and weight (g) of June sucker during the depuration phase of
the study. Superscripts donate significant differences between sampling periods (number) (P <
0.01) and sites (letter) (P < 0.01). Standard deviations (in parenthesis) and number of samples
[in brackets]. Samples were compared to final concentrations during the uptake phase (i.e., 87
d).

Sampling
Sampling Period Days of

Site Date (mon) Exposure  Length (mm) Weight ()

Lily Pond 10/08/01 3 87 62.3(6.85) “ [4] 2.38(0.91) “[4]
Lily Pond 11/05/01 4 116 61.7 (1.53) “ [3] 2.10(0.10) * [3]
Lily Pond 12/03/01 5 144 61.0 (4.24) “ [2] 1.25(0.78) *[2]
North Pond  10/08/01 3 87 74.8(22.8) ®[4] 5.03(3.38)*[4]
North Pond  11/05/01 4 116 86.7 (3.51)® [3] 7.00 (1.04)* [3]
North Pond  12/03/01 5 144  89.7(11.4)®[13] 7.20(2.80)* [13]
Utah Lake 10/07/01 3 86 79.3(3.77)" [4] 4.03(0.66) *[4]
Utah Lake 11/05/01 4 116 96.7 (8.96)* [3] 7.80(2.25) " [3]
Utah Lake 12/03/01 5 144  94.4(8.70)* [15] 7.39(2.16)* [15]
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Table 5. Growth rates (g/d) for June suckers in each cage. Rates were calculated for the
entire study (i.e., all time periods), and for each segment of the study (i.e., uptake and
depuration).

All Time Periods Uptake Phase Depuration Phase
Day 0- 144 Day 0- 87 Day 88 - 144
Growth Growth Growth
Site Cage Rate P-Value Rate P-Value Rate  P-Value

Lily Pond A 0.010 0.0010 0.009 0.098 0.014 0.7761

Lily Pond B 0.008 0.0158 0.021 <0.0001 -0.027 0.1703
Lily Pond C 0.011 <0.0001 0.011 0.0010 0.014 0.2601
Lily Pond D 0.009 0.0485 0.009 0.0485 No fish
NorthPond E 0.045 <0.0001 0.041 <0.0001 0.027 0.5470
NorthPond F 0.062 < 0.0001 0.079 <0.0001 -0.086 CNC'
NorthPond G 0.046 < 0.0001 0.033 0.0052 0.058 0.1504
NorthPond H 0.027 0.0051 0.027 0.0051 No cage
Utah Lake I 0.033 0.0214 0.033 0.0214 No fish

Utah Lake J 0.048 < 0.0001 0.042 <0.0001 0.045 0.2892
UtahLake K 0.052 < 0.0001 0.031 <0.0001 0.079 0.0230
Utah Lake L 0.040 < 0.0001 0.031 <0.0001 0.049 0.1562

*Could not calculate due to insufficient sample numbers.



Table 6. Growth rates (g/d) for June suckers at each site (i.e., average of cages). Rates were
calculated for each segment of the study (i.e., uptake and depuration). Superscripts denote

significant differences (P < 0.01) between sites.

Uptake Phase Depuration Phase
Day 0 - 87 Day 88 - 144
Site Growth Rate P-Value Growth Rate P-Value
Lily Pond 0.0134" < 0.0001 -0.0116" 0.2856
North Pond 0.0427%° < 0.0001 0.0377" 0.1318
Utah Lake 0.0332° < 0.0001 0.0596" 0.0020




Table 7. Proposed chronic toxicity thresholds for selenium based on water, sediment and
tissue. Sediment, zooplankton and fish are expressed as dry weight.

Matrix Lemly (1993) DeForest et al. (1999)
Water 2-5 ug/L 5-32 ug/L
Sediment 4 uglg NP
Invertebrates 3ug/g 10 ug/g
Whole-body Fish 4 uglg 9ug/g

*NP = none proposed.

Table 8. Concentration of selenium (ug/g dry wt.) in food fed to June suckers.

Sample Day
Food Type (mon) Collected Se (ng/gdry wt.)
BioKyowa B - FFBK700 0 07/11/01 3.40
BioKyowa B- FFBK 700 14 07/26/01 3.55
BioKyowa C - FFKC1000 0 07/11/01 2.39
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Table 9. Means, standard deviations (in parenthesis) and number of samples [in brackets] of
selenium concentrations in June sucker during the uptake phase of the study. Superscripts
denote significant differences between sampling dates (number) and sites (letter). Sampling
dates were compared to initial concentration (1.13 ug/g dry weight). Differences among sites
were compared within given date.

Sampling Days of Se conc. (ug/g

Site Sample Date Period (mon) Exposure dry wt.) % Gain
Hatchery 07/11/02 0 0 1.13 (0.14)"[13] --
Lily Pond 07/26/01 0.5 14 1.14 (0.18)"[13]  0.88
Lily Pond 08/09/01 1 28 1.07 (0.12)“[8]  -5.31
Lily Pond 09/05/01 2 55 1.53 (0.21)*[4] 35.4
Lily Pond 10/07/01 3 87 1.62 (0.20)*[4] 434
North Pond 07/26/01 05 14 140 (0.18)*[12] 239
North Pond 08/09/01 1 28 1.25 (0.25)"[7] 10.6
North Pond 09/05/01 2 55 1.94 (0.31)"[3] 717
North Pond 10/07/01 3 87 1.90 (0.43)*[4] 68.1
Utah Lake 07/26/01 05 14 1.31(0.200[12]  15.9
Utah Lake 08/13/01 1 32 1.21 (0.30)*[5] 7.08
Utah Lake 09/05/01 2 55 1.39 (0.09)*[4] 23.0
Utah Lake 10/07/01 3 87 1.32 (0.04)"®[4] 16.8
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Table 10. Means, standard deviations (in parenthesis), and number of samples [in brackets] of
selenium concentrations in June sucker during the depuration phase of the study. Superscripts
denote significant differences between sampling dates (number) and sites (letter). Sampling
dates were compared to final selenium concentrations from the uptake phase (i.e., 87 d).
Differences among sites were compared within given date.

Sampling Days of Se conc. (ug/g

Site Sample Date Period (mon) Exposure dry wt.) % L oss
Lily Pond 10/07/01 3 87 1.62 (0.20) ™ [4] -
Lily Pond 11/05/01 4 116 1.37 (0.07)* [3] -15.4
Lily Pond 12/03/01 5 144 1.50 (0.18) " [4] -7.41
NorthPond  10/07/01 3 87 1.90 (0.43) “[4] -
NorthPond  11/05/01 4 116 1.47 (0.17) ™ [3] -22.6
NorthPond  12/03/01 5 144 1.18 (0.12)* [8] -37.9
Utah Lake 10/07/01 3 87 1.32 (0.04) ®[4] -
Utah Lake 11/05/01 4 116 1.19 (0.07)® [3] -9.85
Utah Lake 12/03/01 5 144 1.17(0.07) ®[12] -11.4
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Table 11. Selenium uptake and depuration rates (ng/g/d) for June suckers in each cage.
Rates were calculated for the entire study (i.e., all time periods), and for each segment of the

study (i.e., uptake and depuration).

All Time Periods Uptake Data Depuration Data
Day 0-144 Day 0 - 87 Day 88 - 144
Se
Se Uptake Depuration
Site Cage Rate P-Value Rate P-Value Rate P-Value
Lily Pond A 0.002 0.0272 0.003 0.0414 -0.003 CNC*
Lily Pond B 0.003 0.0008 0.006 0.0033 0.0003 0.9364
Lily Pond C 0.005 0.0006 0.007 0.0002 -0.014 0.0695
Lily Pond D 0.005 0.0950 0.005 0.0950 No fish
North Pond E 0.020 0.1293 0.008 0.0005 -0.0041 0.1259
North Pond F 0.007 0.0004 0.010 0.0002 -0.008 CNC
North Pond G 0.002 0.0873 0.010 <0.0001 -0.018 0.0634
North Pond H 0.011 0.0293 0.011 0.0293 No cage
Utah Lake I 0.006 0.0726 0.005 0.0726 No fish
Utah Lake J 0.001 0.5770 0.003 0.0844 -0.003 0.0708
Utah Lake K 0.001 0.4710 0.003 0.0266 -0.004 0.0989
Utah Lake L 0.001 0.3110 0.002  0.24889 -0.002 0.5695

*Could not calculate due to insufficient sample number.
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Table 12. Selenium uptake and depuration rates (ug/g/d) for June suckers at each site (i.e.,
average of cages). Rates were calculated for each segment of the study (i.e., uptake and
depuration). Superscripts denote significant differences (P < 0.01) between sites.

Uptake Data Depuration Data
Day O - 87 Day 88 - 144
Se Uptake Se Depuration
Site Rate P-Value Rate P-Value
Lily Pond 0.0054 ° < 0.0001 -0.0029" 0.3376
North Pond 0.0097" < 0.0001 -0.0126" 0.0051
Utah Lake 0.0030° 0.0005 -0.0027* 0.0055
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Table 13. Means and standard deviations (in parenthesis) of selenium concentrations in
unfiltered (total) water (N = 2), and filtered (dissolved) water (N = 2), zooplankton (N = 3), and

sediment (N = 2).
Water
Zooplankton Sediment
Days of Total Dissolved (no/g (no/g

Site Sample Date Exposure  (ug/L) (ug/L) dry wt.) dry wt.)
Lily Pond 07/11/02 0 3.7(.006) 3.70(0.01) 250(1.63) 2.93(0.14)
Lily Pond 07/26/01 14 3.86 (0.20)" 3.61(0.01)" 3.04 (0.81)* 3.14(0.03)
Lily Pond 08/09/01 28 2.93 (2.30)" 4.05(0.01)" NT® NT
Lily Pond 09/05/01 55 4.05(0.8) 4.20(0.25) 5.81(4.48) 2.82(0.03)
Lily Pond 10/07/01 87 3.79(0.01) 3.81(0.07) 3.60(0.77) 3.11(0.34)
North Pond  07/11/02 0 4.07(0.30) 3.92(0.11) 5.77(1.63) 6.14(0.29)
North Pond  07/26/01 14 3.85(0.02) 3.97(0.13) 4.17(1.01) 6.30(0.84)
North Pond  08/09/01 28 4.41(0.21) 3.89(0.54) NT NT
North Pond  09/05/01 55 4.09(0.24) 4.37(0.01) 451(1.41) 5.70(0.49)
North Pond  10/07/01 87 4.18 (0.06) 4.34(0.13) 4.06(1.06) 5.74(0.44)
UtahLake  07/11/02 0 1.16 (0.20) 0.99(0.13) 1.91(0.87) 1.56(0.11)
UtahLake  07/26/01 14 1.94(0.12) 1.30(0.05) 1.71(0.50) 1.63(0.06)
Utah Lake  08/13/01 28 1.72(0.50) 1.13(0.16) NT NT
UtahLake  09/05/01 55 0.52 (0.10) 0.37(0.10) 2.68(0.62) 1.57(0.13)
Utah Lake 10/07/01 87 0.63(0.12) 0.50(0.08) 3.53(1.10) 1.75(0.07)
CERC
Well Water  10/10/01 116 <0.77(0) <0.77(0) NT NT
CERC
Well Water  12/03/01 144 <0.77(0) <0.77(0) NT NT
"N=3.

? Average = 3.04; standard deviation = 0.81, if high value (10.9) omitted.

*Not taken.
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Table 14. Concentrations of metals (ug/g dry weight) in fish samples. Metal concentrations determined by ICP-MS semi-quantitative
scan for fish samples, except selenium was determined by flow injection hydride generation atomic absorption spectroscopy, and mercury
was determined by cold vapor atomic absorption spectroscopy.

Pre-
Exposure Post-Exposure Wild Fish
Site North
Hatchery LilyPond Pond UtahLake Lily Pond North Pond Utah Lake
Type of
Sample Composite Composite Composite Composite Singlefish Composite Composite Composite Composite Composite
June June June June Utah Western Utah Western  Unknown  Western
Element sucker sucker sucker sucker chub  mosquitofish chub  mosquitofish minnow mosguitofish
Na 4200 5100 5400 5300 4700 6000 4300 5400 3500 3300
Mg 1300 1400 1200 1600 1500 1800 1700 1700 2100 1800
Al 15 8.5 3.8 6.6 16 40 26 45 320 100
K 15000 15000 12000 18000 18000 14000 18000 15000 21000 16000
Ca 33000 42000 25000 42000 40000 58000 39000 54000 40000 51000
Ti <0.1 <01 <01 <0.1 <0.1 <01 <0.1 <0.1 0.22 <0.1
Vv <0.1 <0.1 <0.1 <0.1 0.19 <0.1 <0.1 <0.1 0.61 <0.1
Cr 16 <1 <1 <1 <1 <1 <1 19 <1 <1
Mn 2.3 72 3.8 79 59 16 9.2 16 14 19
Fe 250 390 250 230 230 210 290 270 530 300
Co 0.42 0.6 0.39 0.29 <01 0.17 0.15 0.15 0.12 <0.1
Ni <1 <1 <1 3 <1 <1 <1 <1 <1 <1
Cu 15 11 7.8 6.3 6.6 6 6.8 6.8 6 47
Zn 140 460 280 390 190 270 250 180 150 250
Ga 0.21 0.34 0.13 0.35 0.31 0.45 0.31 0.42 0.56 041
Ge <0.1 <0.1 <0.1 <0.1 0.25 <0.1 <01 <0.1 <0.1 <0.1
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Table 14 (cont.).

Pre-
Exposure Post-Exposure Wild Fish
Site North
Hatchery LilyPond Pond Utah Lake Lily Pond North Pond Utah Lake
Type of
Sample Composite Composite Composite Composite Singlefish Composite Composite Composite Composite Composite
June June June June Utah Western Utah Western  Unknown  Western
Element  sucker sucker sucker sucker chub  mosguitofish  chub  mosqguitofish minnow mosquitofish
As 0.15 0.37 0.60 0.62 1.9 1.50 16 1.60 1.70 0.54
Se 1.33 131 1.41 1.28 5.54 4.38 6.06 5.49 2.61 1.32
Rb 3.6 16 14 13 48 45 41 54 22 19
Sr 30 88 68 230 200 350 170 3320 260 380
Mo <01 0.11 <01 0.17 0.48 0.28 0.17 0.18 0.17 0.14
Ag <0.1 <01 <0.1 <0.1 2.3 1.3 0.21 0.51 <01 <0.1
Cd <01 <01 0.12 <01 <01 0.14 <01 <01 <01 <01
Sn 0.4 <01 <0.1 <0.1 <01 <01 <01 <01 <01 <0.1
Te <0.1 <01 <0.1 <0.1 <0.1 <0.1 0.11 <0.1 <0.1 <0.1
Cs <1 <1 1.2 <1 2.4 8.2 2.8 6 <1 <1
Ba 2.1 3.7 1.7 4.8 49 8.8 5 11 17 16
La <01 <0.1 <01 <01 <01 <01 <01 <01 0.2 <01
Ce <01 <0.1 <01 <01 <01 <01 <01 <01 0.42 <01
Nd <01 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 0.21 <01
Hg 0.41 0.43 0.20 0.19 0.17 0.30 0.08 0.06 0.02 0.02
Pb <1 <1 <1 <1 <1 14 <1 2.1 12 <1

List of elements with no detectable concentrationsin fish: Pd, Sb, Pr, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Tl, Ta, W, Re, Os,
Ir, Pt, Au, Tl (< 0.1 ug/g dry weight); Li, Be, Y, Zr, Nb, Ru, In, Bi, U (< 1 ug/g dry weight).
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Table 15. Average temperatures (°C) and standard deviations (in parenthesis) for all sites.
Temperature measured with Onset® Tibit Temperature Monitors. Superscripts donate

significant differences between sampling intervals (number) (P < 0.001) and sites (letter) (P <
0.001).

Site July August September/October Overall
LilyPond ~ 21.2(0.54)"“ 21.2(0.48) " 20.8 (0.43) * 21.0 (0.51)
N=462 N=743 N=89%4 N=2009
NorthPond  20.1(1.08)™®  20.0(0.75) *® 19.4 (0.81) ® 19.8 (0.91)
N=464 N=743 N=897 N=2104
Utah Lake 19.0(2.63)° 187(3.63)* 13.4(3.55) * 16.5 (4.33)
N=466 N=743 N=876 N=2087
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Table 16. Means and standard deviations (in parenthesis) of field water quality parameters. N
=7 for each sample date, except July 26, 2001, where N = 6.

Dissolved

Sample Daysof Temperature Conductivity  Oxygen
Site Date  Exposure (°C) pH (mS/cm) (mg/L)
Lily Pond  07/11/02 0 21.2 (0) 7.47 (0.02) 2.26 (0) 3.99 (0.17)
Lily Pond  07/26/01 14 21.2(0.01) 7.40(0.04) 229(0.01) 4.15(0.04)
Lily Pond  08/09/01 28 22.0(0.02) 6.90(0.01) 2.27 (0) 4.08 (0.23)
Lily Pond  09/05/01 55 20.8(0.02) 7.53(0.03) 229(0.01) 2.80(0.18)
Lily Pond  10/07/01 87 20.4(0.01) 7.70(0.06) 2.24(0) 3.58 (0.40)
North Pond 07/11/02 0 21.8(0.02) 7.45(0.04) 2.16 (0) 5.07 (0.08)
North Pond 07/26/01 14 20.4(0.14) 7.48(0.03) 2.22(0.01) 3.49(0.21)
North Pond 08/09/01 28 20.9(0.09) 7.00(0.01) 2.19 (0) 4.21 (0.10)
North Pond 09/05/01 55 20.3(0.11) 7.67(0.01) 2.17 (0) 3.61(0.11)
North Pond 10/07/01 87 19.4(0.28) 7.77(0.11) 2.14(0.01) 4.43(0.01)
Utah Lake 07/11/02 0 27.2(0.55) 8.97(0.01) 1.34 (0) 12.45 (0.25)
Utah Lake 07/26/01 14 21.6(0.05) 8.65(0.03) 1.40(0.01) 6.16(0.19)
Utah Lake 08/09/01 28 20.6 (0.03) 8.10(0.03) 1.40(0.01) 3.28(0.04)
Utah Lake 09/05/01 55 22.6(0.20) 832(0.03) 1.51(0.01) 6.25(0.32)
Utah Lake 10/07/01 87 16.4(1.48) 851(0.03) 1.45(0.02) 9.11(0.81)




Table 17. Means and standard deviations (in parenthesis) of laboratory water quality parameters. N =2 for each sample date. Alk =

alkalinity. Hard = hardness. POC = particulate organic carbon.

Sample Days of Alk Hard (mg/L Turbidity Ammonia Chlorophyll a POC
Site Date Exposure (mg/L CaCO.,) CaCO,) (NTU) (mg/L asN) (ng/L) (ng/L)
Lily Pond  07/11/02 0 247 (1.41) 353 (1.41) 8(0) 0.014 (0.006) 3.67 (2.3) 144 (100)
Lily Pond  07/26/01 14 248 (0) 351(1.41) 255(3.04) 0.01(0) 1.06° 2401 (2968)
Lily Pond  08/09/01 28 253 (1.41) 360 (0) 0.55 (0) 0.02 (0) 0.51 (0.40) 240 (26.8)
Lily Pond  09/05/01 55 251(2.31) " 384(6.00)" 0.82(0.38) "' 0.012 (0.003) 1.69 (1.74) 380 (218)
Lily Pond  10/7/2001 87 253 (12.7) 365 (7.07)  0.90(0.84) NT? 2.50 (0.35) 364 (111)
North Pond 07/11/02 0 245 (1.41) 346 (0) 9.5(2.12) 0.015(0.007) 2.49(0.26) 238 (3.09)
North Pond 07/26/01 14 216 (39.6) 347 (4.24) 0.5(0) 0.005(0.007) 1.12(0.22) 227 (35.0)
North Pond 08/09/01 28 252 (2.83) 356 (283) 0.43(0.02) 0.020 (0) 0.20 (0.01) 159 (48.0)
North Pond 09/05/01 55 249 (141)" 383(12.7)' 0.55(0.21) ' 0.015(0.007) 0.24 (0.03) 368 (83.2)
North Pond 10/7/2001 87 249 (9.90) 358 (5.66) 1.75(1.77) NT? 0.93 (0.23) 178 (2.60)
Utah Lake 07/11/02 0 215 (4.24) 346 (8.49) 785(2.12) 0.030(0) 218 (49.6) 17943 (1786)
Utah Lake 07/26/01 14 350 (14.1) 420 (28.3) 250 (0) 0.02(0.014) 199(7.13) 57891 (12029)
Utah Lake 08/09/01 28 276 (22.6) 372(17.00 79.5(4.95) 0.025(0.007) 30.1(4.26) 28542 (2589)°
Utah Lake 09/05/01 55 289 (4.24)*  452(5.66)" 67.5(3.54)' 0.89(0) 32.0(5.32) 12600 (3802)°
Utah Lake 10/7/2001 87 260 (5.66) 483 (4.24) 55.0(36.8) NT? 88.0(3.20) 11382 (6872)
CERC
Well Water 10/10/2001 116 256 (0) 285(1.41) 1.02(0.11) NT 0.03(0.01) 29.8(35.0)°
CERC
Well Water 12/3/2001 144 259 (4.24) 289 (4.24) 0.77 (0.01) NT 0.02(0.01) 49.6(36.4)°

"N=3:?N=Not Tested: *N=1: *N = 4.
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Table 18. Particle size of sediment.

Date

Site Station Duplicate Collected % Sand % Silt % Clay
Lily Pond East 07/11/01 70.1 179 12
Lily Pond East dup 07/11/01 63.3 59 30.8
Lily Pond West 07/11/01 76.2 2.6 21.2
North Pond North 07/11/01 55.4 12.9 317
North Pond South 07/11/01 46.6 13.0 40.4
North Pond South dup 07/11/01 49 8.9 42.1
Utah Lake East 07/11/01 28.9 153 55.8
Utah Lake West 07/11/01 315 12.7 55.8
Utah Lake West dup 07/11/01 32.9 14.7 52.4
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Table 19. Sediment carbon analysis. TC = total carbon per gram of sediment. TIC = inorganic
carbon per gram of sediment. TOC = organic carbon per gram of sediment. %TIC = percent of
inorganic carbon per each gram of sediment. %TOC = percent of organic carbon perr each gram
of sediment.

TC TIC TOC
Site Location Date Rep (ugClg) (ngClg) (ugClg) TIC %TOC

Lily Pond East 07/11/01 1 04188 58949 35238  5.89 3.52
Lily Pond West 07/11/01 1 125022 60042 64980  6.00 6.50

North Pond  North 07/11/01 1 111859 62146 49714 6.21 4.97
North Pond  North  07/11/01 2 109371 65353 44018 6.54 4.40
North Pond  South 07/11/01 1 110036 63562 46475  6.36 4.65
North Pond  South  07/11/01 2 106232 58517 47715  5.85 4.77
Utah Lake East 07/11/01 1 67076 39144 27932 391 2.79
Utah Lake East 07/11/01 2 67238 38862 28375 3.89 2.84
Utah Lake West 07/11/01 1 69019 35916 33103  3.59 331
Utah Lake West 07/11/01 2 86113 36489 49624  3.65 4.96
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Figure 1. Site locations.
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Figure 2. Mean length (mm) of June suckers for each sampling date. See Tables 3 and 4 for number of fish used for each data point.
Vertical line represents the division between the uptake (0 - 87 d) and depuration (88 - 144 d) phases of the study. Bars represent

standard deviations.
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Figure 3. Mean weight (mg) of June suckers for each sampling date. See Tables 3 and 4 for number of fish used for each data point.
Vertical line represents the division between the uptake (0 - 87 d) and depuration (88 - 144 d) phases of the study. Bars represent

standard deviations.
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Figure 4. Selenium concentrations measured in June sucker. Solid horizontal line represents selenium threshold for whole-body fish
proposed by Lemly (1993). DeForest et al. (1999) proposed a threshold for whole-body fish of 9 pug/g dry weight. Vertical line represents
the division between the uptake (0 - 87 d) and depuration (88 — 144 d) phases of the study.
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Figure 5. Selenium concentrations (ug/g dry wt.) measured in wild fish. Solid horizontal line represents selenium threshold for whole-
body fish proposed by Lemly (1993). The dashed line represents selenium threshold for whole-body fish proposed by DeForest et al.
(1999).
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Figure 6. Selenium concentrations (ug/L) measured in water. Solid horizontal line represents the lower limit of the selenium threshold
for water (2-5 ng/L) proposed by Lemly (1993). The dashed horizontal line represents lower limit of the selenium threshold for water (5-
32 ug/L) proposed by DeForest et al. (1999).
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Figure 7. Selenium concentrations (ug/g dry wt.) measured in sediment. Solid horizontal line represents selenium threshold for
sediment proposed by Lemly (1993).
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Figure 8. Selenium concentrations (ug/g dry wt.) measured in zooplankton. The solid horizontal line represents the selenium threshold
for food-chain organisms proposed by Lemly (1993). The dashed line represents the selenium threshold for food-chain organisms
proposed by DeForest et al. (1999).

66



50 e s E T T T T R T R R T T T T T R R T R R T T R R TR R TR R R TR R R EEEE

2

45 R?= 05951

40 ' “
S ]
= 35
=
3 30 4 All Data
g @ LilyPond
§ 2.5 1 ¢ North Pond
é 20 B Utah Lake
% ' = Linear (All Data)
=
o 154
i )

1.0

] ]

00 T T T T T T

0 1 2 3 4 5 6 7

Se in sediment (ug/g dry wt.)

Figure 9. Relationship of selenium concentrations in filtered water (i.e., dissolved) (ug/L) and sediment (ug/g dry wt.). The solid
horizontal line represents the lower limit of the selenium threshold for water (2-5 pg/L) proposed by Lemly (1993). The dashed horizontal
line represents the lower limit of the selenium threshold (5-32 ng/L) proposed by DeForest et al. (1999). The vertical line represents the
selenium threshold for sediment proposed by Lemly (1993).

67



7.0
§ 50 |
= R’ = 0.4021
_87 All Data
~
S 40 2 ® Lily Pond
§ - ' & North Pond
P
& 30 9 B Utah Lake
é’ . ' = | inear (All Data)
£ 204
3 ol

1.0 +

00 T T T T T T T T

0.0 05 1.0 15 2.0 25 3.0 35 40 45 5.0

Se in dissolved water (ug/L)

Figure 10. Relationship of selenium concentrations in zooplankton (ug/g dry wt.) and filtered (i.e., dissolved) water (ug/L). The solid
horizontal line represents selenium threshold for food-chain organisms proposed by Lemly (1993). The solid vertical line represents lower
limit of the selenium threshold for water (2-5 ug/L) proposed by Lemly (1993). The dashed vertical line represents the lower limit of the
selenium threshold for water (5-32 ug/L) proposed by DeForest et al. (1999).
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Figure 11. Relationship of selenium concentrations in zooplankton (ug/g dry wt.) and sediment (ug/g dry wt.). The solid horizontal line
represents selenium threshold for food-chain organisms proposed by Lemly (1993). The vertical line represents the selenium threshold for

sediment proposed by Lemly (1993).

69



R?=0.9382

6 |
P
=
z O
© All Data
=4 ® LilyPond
> . ily Pon
%: ¢ North Pond
= 3 B Utah Lake
= —— Linear (All Data)
= !/
» 2
N

" [

D T T T T T T T T T

0.0 05 1.0 15 2.0 25 3.0 35 40 45 5.0

Se in zooplankton (ug/g dry wt.)

Figure 12. Relationship between selenium concentrations wild fish (ug/g dry wt.) and zooplankton (ug/g dry wt.). The solid horizontal
line represents selenium threshold for fish whole-body proposed by Lemly (1993). DeForest et al. (1999) proposed a threshold for
warmwater fish of 9 ug/g dry wt. The vertical line represents selenium threshold for food-chain organisms proposed by Lemly (1993).
DeForest et al. (1999) proposed a threshold of 10 pug/g dry wt.
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Figure 13. Relationship between selenium concentrations in June sucker (ug/g dry wt.) and filtered (i.e., dissolved) water (ug/L). Lemly
(1993) proposed a selenium threshold for whole-body fish of 4 ug/g dry wt. DeForest et al. (1999) proposed a threshold for warmwater
fish of 10 ug/g dry wt. The solid vertical line represents the lower limit of the selenium threshold for water proposed by Lemly (1993).
The dashed vertical line represents the lower limit of the selenium threshold for water proposed by DeForest et al. (1999).
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Selenium and Metal Analysis Quality Assurance Samples

Where preparation and analysis was conducted by CERC, samples were split into eleven
groups or batches for processing through the chemical preparation and instrumental analysis
flow scheme for the determination of selenium, and ametal's scan plus mercury in an individua
fish sample and fish composites. Typical quality control incorporated in a batch at the digestion
level included blanks, sample replicates, sample spikes, and reference materias. Hydride and
Cold-Vapor AA instrumental quality control included calibration checks, analytical duplicates,
reference solutions, and analysis spikes. Quality control parameters for sample anaysis by ICP-
MS semi-quantitative scan included running the single calibration standard as a sample, a
measurement of precision by repeated runs of areference solution, and the analysis of an
independent-source laboratory control sample. Quality control in each sample batch varied
dightly depending upon digestion and instrumental specifics. Quality control included by
University of Missouri Research Reactor (MURR) included both blind and MURR-incorporated
reference materias. All quaity control results were tabulated to provide an overview of quality

assurance and to facilitate interpretation.

Calibration

For the determination of Se and Hg in samples, independent standard calibration checks
were performed at the beginning and end of each instrumenta determination to verify
calibration (Table 6). Periodic runs of alaboratory control solution served to monitor
calibration throughout the ICP-M S semi-quantitative scan for the fish composites (Table 7). In
addition, separate calibration solutions were also analyzed at the beginning of the fish semi-

guantitative determination, which exhibited recoveries ranging from 90% to 145% (Table 8).



Control Materials

Results from the analysis of control materials areindicated in Tables 9-12. Reference
solutions and materias digested and analyzed by quantitative analysis atomic absorption
spectroscopy for Se with water, sediment, and fish samples and Hg for fish composites and an
individual fish sample exhibited recoveries within the specified limits, except for Sein one
solution being ~2% high (Table 9). Accuracy and precision of the INAA technique were
estimated from MURR's own internal quality control. MURR conducted its own accuracy and
method precision check by theirradiation of 18 samples of NIST Bovine Liver SRM 1577.
Results for these analyses are depicted in Tables 10a and b, indicating values within the certified
limitsfor al but one result, which was 2% high (1.22 ng/g). Reference materials submitted to
MURR by CERC exhibited recoveries ranging from 79% to 103% (Tables 11aand b).
Recoveries of elementsin digested reference tissues analyzed with fish samples by semi-
quantitative ICP-M S ranged from 90% to 132% (Table 12), except for Cr and Fein CERC
striped bass material (187% and 153%), and Fe and Cu in NRCC DORM-2 materia (244% and
150%).
Analytical and Method Precision

Instrumental precision for the ICP-M S semi-quantitative scan on digestates of fish
composites was determined by repeated runs of areference solution, which exhibited percent
relative standard deviation (%RSD) values of < 21% (Table 7). Instrumental precision for the
guantitative determination of Se and Hg, determined by repeated analysis of a standard
throughout the run, was < 4% RSD (Table 13).

Replicates of water, fish food, zooplankton, sediment, and fish prepared in triplicate and
analyzed for Se and fish for Hg exhibited percent relative standard deviations ranging from

0.4% to 30% (Table 14). Replicates of fish determined by ICP-M S semi-quantitative scan



indicated %0RSDs < 30% for most elements for which there was a measurable value (Tables 15-
16). However, occasional poorer agreement was observed for some elements in some replicates
(e.g., Cuand As, Table 15; Al, Cr, and MO, Table 16). Relative percent differences (RPDs)
from the duplicate collection, preparation, and analysis of awater and sediment sample were£
4% (Table 17). Where biomass was available, certain zooplankton samples were analyzed by
INAA and Hydride AA, with the results indicated in Table 18. RPDswere highly variable, with
three samples being < 6%, six samples from 28% to 50%, and the remaining four from 60% to
106%. There was no clear trend of one method producing higher results, asfive results
exhibited higher Se concentrations by hydride AA and eight results were higher by INAA. A
review of MURR and CERC QC results indicated no methodological problems or discrepancies
that would explain the poorer RPDs. However, one factor isthe smaller sample mass measured
by the INAA method. One explanation is sample inhomogeneity, possibly exacerbated by the
inclusion of heavy mineral salts collected with zooplankton. Washing the samples with
deionized water may have improved the reliability of the measurements for smaller mass
samples. Another isthe silicon content of the zooplankton. In INAA, high silicion levels can
produce an excessive Al interference due to an,p reaction on the silicon, which resultsin poorer
counting statistics and thus reduced accuracy.
Fikes

Recoveries of elements spiked into samples prior to digestion areindicated in Tables 19-
21. Water, sediment, fish food, fish, and zooplankton samples spiked with Se and fish with Hg
prior to dry ashing or digestion had recoveries ranging from 97% to 119% and averaging 106%
(Table 19). Recoveries of elements spiked into a blank and fish composite samples analyzed by
semi-quantitative ICP-M S ranged from 77% to 151% and averaged 109% (Tables 20 and 21),

excluding poorer recoveriesfor Ni (271%, Table 20), Be (163%, Tables 20 and 21), and V



(27%, Table 21). Anaysis spikes of samples and sample digestates analyzed for Se and Hg
ranged from 93% to 111% and averaged 102% (Table 22).
Blank Equivalent Concentrations

Blank equivaent concentrations (BEC) were computed for Se and Hg digestion blanks
analyzed with the samples (Table 23). BEC were less than the method detection limits (MDLS)
except for three cases, where BEC were dightly above MDL values. BEC for blanks digested
with fish composites and analyzed by ICP-M S semi-quantitative scan are indicated in Table 24.
For most elements, BEC were generaly below CERC reporting limits for the semi-quantitative
scan (“lessthan” values). None of the data was corrected for any measurable BEC values.
Instrument and Method Detection Limits

Instrument detection limits for Se and Hg are indicated in Table 25, whereas method
detection limits for Se by flow injection atomic absorption spectroscopy, and Hg by cold vapor
atomic spectroscopy, are indicated in Table 26.

Overdl, the quality control was within acceptable limits as specified by CERC.



Table 1. Concentration of selenium (ng/g dry weight) in June sucker.

Date  Sample Se (my/g
Site Collected Interval Cage Fish Fish Species dry wt.) Comments
Hatchery 07/12/01 0 1 June sucker 1.06
Hatchery 07/12/01 0 2 June sucker 0.87
Hatchery 07/12/01 0 3 Junesucker 1.21
Hatchery 07/12/01 0 4 June sucker 1
Hatchery 07/12/01 0 5  June sucker 1.05
Hatchery 07/12/01 0 6 June sucker 1.04
Hatchery 07/12/01 0 7 June sucker 1.23
Hatchery 07/12/01 0 8  Junesucker 1.03
Hatchery 07/12/01 0 9 June sucker 1.12
Hatchery 07/12/01 0 10  Junesucker 1.23
Hatchery 07/12/01 0 11 June sucker 1.34
Hatchery 07/12/01 0 12 Junesucker 1.15
Hatchery 07/12/01 0 June sucker 1.33 Composite=40 fish
Lily Pond 07/26/01 0.5 C 1  Junesucker 0.75
Lily Pond 07/26/01 0.5 C 2  Junesucker 1.36
Lily Pond 07/26/01 0.5 C 3 Junesucker 1.28
Lily Pond 07/26/01 0.5 C 4 June sucker 1.25
Lily Pond 07/26/01 0.5 B 1  Junesucker 0.92
Lily Pond 07/26/01 0.5 B 2 June sucker 1.15
Lily Pond 07/26/01 0.5 B 3 Junesucker 1.31
Lily Pond 07/26/01 0.5 D 1  Junesucker 1.34
Lily Pond 07/26/01 0.5 D 2 June sucker 0.94
Lily Pond 07/26/01 0.5 D 3 Junesucker 1.11
Lily Pond 07/26/01 0.5 A 1  Junesucker 1.21
Lily Pond 07/26/01 0.5 A 2 June sucker 1.18
Lily Pond 07/26/01 0.5 A 3 Junesucker 1.06
Lily Pond 08/09/01 1 A 1 June sucker 1.16
Lily Pond 08/09/01 1 A 2  June sucker 0.99
Lily Pond 08/09/01 1 B 1  Junesucker 1.27
Lily Pond 08/09/01 1 B 2 June sucker 1.03
Lily Pond 08/09/01 1 C 1  Junesucker 1.18
Lily Pond 08/09/01 1 C 2 Junesucker 0.9
Lily Pond 08/09/01 1 D 1  Junesucker 0.96
Lily Pond 08/09/01 1 D 2 Junesucker 1.09
Lily Pond 09/05/01 2 A 1 June sucker 1.33
Lily Pond 09/05/01 2 B 1 Junesucker 1.79




Date  Sample Se (my/g
Site Collected Interval Cage Fish Fish Species dry wt.) Comments

Lily Pond 09/05/01 C 1  Junesucker 14
Lily Pond 09/05/01 D 1 June sucker 1.61
Lily Pond 10/07/01 A 1  Junesucker 14
Lily Pond 10/07/01 B 1  Junesucker 15
Lily Pond 10/07/01 C 1  Junesucker 1.77
Lily Pond 10/07/01 C 2 Junesucker 1.82

Lily Pond 10/11/01 June sucker 1.31 Composite = 2 fish

Lily Pond 11/05/01 June sucker 1.3
Lily Pond 11/05/01 June sucker 1.43
Lily Pond 11/05/01 June sucker 14

June sucker 1.66
June sucker 1.35
June sucker 1.47
June sucker 1.44
June sucker 1.15
June sucker 1.11
June sucker 1.41
June sucker 1.55
June sucker 16

June sucker 1.69
June sucker 1.23
June sucker 1.33
June sucker 1.53
June sucker 13

June sucker 1.6

June sucker 1.36
June sucker 0.97
June sucker 0.94
June sucker 1.23
June sucker 1.15
June sucker 1.48
June sucker 2.09
June sucker 2.14
June sucker 1.58
June sucker 1.51
June sucker 1.88
June sucker 17

June sucker 251

June sucker 1.41 Composite = 2 fish

Lily Pond 12/03/01
Lily Pond 12/03/01
North Pond  07/26/01
North Pond  07/26/01
North Pond  07/26/01
North Pond  07/26/01
NorthPond  07/26/01
North Pond  07/26/01
North Pond  07/26/01
North Pond 07/26/01
North Pond  07/26/01
North Pond  07/26/01
North Pond  07/26/01
North Pond  07/26/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  08/09/01
North Pond  09/05/01
North Pond  09/05/01
North Pond  09/05/01
North Pond  10/07/01
North Pond  10/07/01
North Pond  10/07/01
North Pond  10/07/01

North Pond 10/11/01
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Date  Sample Se (my/g
Site Collected Interval Cage Fish Fish Species dry wt.) Comments
North Pond  11/05/01 4 E 1 June sucker 1.32
North Pond  11/05/01 4 F 1 June sucker 1.66
North Pond  11/05/01 4 G 1 June sucker 1.44
North Pond  12/03/01 5 E 1 June sucker 12
North Pond  12/03/01 5 E 2 June sucker 1.33
North Pond  12/03/01 5 G 1 June sucker 1.02
North Pond  12/03/01 5 G 2 June sucker 1.19
Utah Lake  07/26/01 0.5 K 1 June sucker 1.47
Utah Lake  07/26/01 0.5 K 2 June sucker 1.15
Utah Lake  07/26/01 0.5 K 3 June sucker 141
Utah Lake  07/26/01 0.5 J 1 June sucker 1.32
Utah Lake  07/26/01 0.5 J 2 June sucker 1.43
Utah Lake  07/26/01 0.5 J 3 June sucker 1.24
Utah Lake  07/26/01 0.5 L 1 June sucker 1.31
Utah Lake  07/26/01 0.5 L 2 June sucker 1.31
Utah Lake  07/26/01 0.5 L 3 June sucker 0.85
Utah Lake  07/26/01 0.5 I 1 June sucker 16
Utah Lake  07/26/01 0.5 I 2 June sucker 1.48
Utah Lake  07/26/01 0.5 I 3 June sucker 1.16
Utah Lake  08/13/01 1 I 1 June sucker 1.11
Utah Lake  08/13/01 1 J 1 June sucker 1.74
Utah Lake  08/13/01 1 J 2 June sucker 1.01
Utah Lake  08/13/01 1 K 1 June sucker 1.06
Utah Lake  08/13/01 1 L 1 June sucker 1.15
Utah Lake  09/05/01 2 I 1 June sucker 1.42
Utah Lake  09/05/01 2 J 1 June sucker 1.38
Utah Lake  09/05/01 2 K 1 June sucker 1.48
Utah Lake  09/05/01 2 L 1 June sucker 1.26
Utah Lake  10/07/01 3 J 1 June sucker 1.31
Utah Lake  10/07/01 3 L 1 June sucker 1.27
Utah Lake  10/07/01 3 K 1 June sucker 1.37
Utah Lake  10/07/01 3 K 2 June sucker 1.34
Utah Lake  10/11/01 3 K June sucker 1.28 Composite =2 fish
Utah Lake  11/05/01 4 J 1 June sucker 1.22
Utah Lake  11/05/01 4 K 1 June sucker 11
Utah Lake  11/05/01 4 L 1 June sucker 1.23
Utah Lake  12/03/01 5 J 1 June sucker 1.19
Utah Lake  12/03/01 5 J 2 June sucker 1.12
Utah Lake  12/03/01 5 K 1 June sucker 1.19




Date  Sample Se (my/g
Site Collected Interval Cage Fish Fish Species dry wt.) Comments
Utah Lake  12/03/01 5 K 2 June sucker 1.12
Utah Lake 12/03/01 5 L 1 June sucker 1.08
Utah Lake  12/03/01 5 L 2 June sucker 1.29




Table 2. Concentration of selenium (ny/g dry weight) in wild fish. Western mosquitofish
(mosquitofish) = Gambusia affinis. Utah Chub = Gila atraria.

Sample Se (/g
Site Date  Interval Fish Species  dry wt.) Comments

Lily Pond 08/09/01 mosquitofish 2.85

Lily Pond 09/06/01 Utah chub 3.45
Lily Pond 09/06/01 Utah chub 5.92
Lily Pond 09/06/01 Utah chub 4.4
Lily Pond 09/06/01 Utah chub 5.54

Lily Pond 09/06/01
Lily Pond 09/06/01
Lily Pond 09/06/01
Lily Pond 09/06/01

mosquitofish 3.39
mosquitofish 533
mosquitofish 2.62
mosquitofish 4.38 Composite = 6 fish

North Pond  09/06/01 Utah chub 8.28
North Pond  09/06/01 Utah chub 4.19
North Pond  09/06/01 Utah chub 8.9
North Pond  09/06/01 Utah chub 6.29
North Pond  09/06/01 Utah chub 55
North Pond  09/06/01 Utah chub 3.38
North Pond  09/06/01 Utah chub 6.06 Composite = 2 fish

North Pond  09/06/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01
Utah Lake  10/07/01

mosquitofish 549 Composite =5 fish
mosquitofish 1.14
mosquitofish 1.07
mosquitofish 1.21
mosquitofish 1.32 Composite = 4 fish
unknown cyprinid  1.96
unknown cyprinid  1.78
unknown cyprinid  1.63
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unknown cyprinid  2.61 Composite = 3 fish




Table 3. Concentration of selenium (ng/L) in unfiltered (total) and filtered (dissolved) water.

Date Sample Total Se Dissolved Se
Site Station  Collected Interval Dup (mg/L) (mg/L)
Blank 07/11/01 0 <0.27 <0.27
Blank 07/11/01 0 <0.27 <0.27
Blank 07/26/01 0.5 <0.27 <0.27
Blank 07/27/01 0.5 <0.27
Blank 08/09/01 1 0.56
Blank 08/09/01 1 0.35
Blank 08/09/01 1 <0.29
Blank 08/09/01 1 <0.29
Blank 08/14/01 1 <0.29
Blank 09/05/01 2 <0.16
Blank 09/05/01 2 <0.16 <0.16
Blank 10/08/01 3 <0.16 <0.16
Blank 11/05/01 4 <0.77 <0.77
Blank 12/03/01 5 <0.77 <0.77
Lily Pond East 07/11/01 0 3.74 3.69
Lily Pond East 07/26/01 0.5 3.71 3.62
Lily Pond East 08/09/01 1 4.48 4.04
Lily Pond East 08/09/01 1 dup 4.05
Lily Pond East 08/10/01 1 4.2 4.43
Lily Pond East 08/10/01 1 dup 397
Lily Pond East 09/05/01 2 3.99 4.02
Lily Pond East 10/08/01 3 3.78 3.86
Lily Pond West 07/11/01 0 3.66 3.7
Lily Pond West 07/26/01 0.5 4 3.6
Lily Pond West 08/09/01 1 4.02 4.06
Lily Pond West 08/10/01 1 3.79 3.76
Lily Pond West 09/05/01 2 411 4.37
Lily Pond West 10/08/01 3 3.8 3.76
NorthPond  North 07/11/01 0 4.28 4

NorthPond  North 07/26/01 0.5 3.86 3.83

North Pond North 08/09/01 1 4.38 351
North Pond North 08/09/01 1 dup 4.21

North Pond North 08/10/01 1 4.21 4.02
North Pond North 08/10/01 1 dup 4.1

North Pond North 09/05/01 2 4.26 4.37
North Pond North 10/08/01 3 4.13 4.44
North Pond South 07/11/01 0 3.86 3.84

10



Date Sample Total Se Dissolved Se

Site Station  Collected Interval Dup (mg/L) (mg/L)
NorthPond  South 07/26/01 0.5 3.86 4.07
NorthPond  South 07/26/01 0.5 dup 3.82 4.02
NorthPond  South 08/09/01 1 4.63 4.27
NorthPond  South 08/10/01 1 4.39 4.33
NorthPond  South 09/05/01 2 3.92 4.36
NorthPond  South 10/08/01 3 4.22 4.25
Utah Lake East 07/11/01 0 13 1.08

Utah Lake East 07/26/01 0.5 1.86 1.34

Utah Lake East 08/13/01 1 2.25 1.22
Utah Lake East 08/13/01 1 dup 1.66

Utah Lake East 09/05/01 2 0.59 0.43
Utah Lake North 10/08/01 3 0.55 0.56
Utah Lake East 10/08/01 3 0.72 0.44
Utah Lake West 07/11/01 0 101 0.89

Utah Lake West 07/26/01 0.5 2.03 1.27

Utah Lake West 08/13/01 1 1.26 1.04
Utah Lake West 09/05/01 2 0.45 0.3
Raceway 10 11/05/01 4 <0.77 <0.77
Raceway 11 11/05/01 4 <0.77 <0.77
Raceway 11 12/03/01 5 <0.77 <0.77
Raceway 10 12/03/01 5 <0.77 <0.77
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Table 4. Concentration of selenium (ng/g dry weight) in zooplankton. Cage = sample taken by
cages. Tow =sample taken by towing the zooplankton net.

Sampling Se
Site Station Date Interval Tow (mo/g dry wt.)
Lily Pond Cage 07/11/01 0 2.74
Lily Pond East 07/11/01 0 3.99
Lily Pond West 07/11/01 0 0.76
Lily Pond Cage 07/27/01 0.5 3.58
Lily Pond East 07/27/01 0.5 343
Lily Pond West 07/27/01 0.5 2.1
Lily Pond Cage 09/06/01 2 3.95
Lily Pond East 09/06/01 2 2.55
Lily Pond West 09/06/01 2 10.92
Lily Pond Cage 10/07/01 3 2.88
Lily Pond East 10/07/01 3 351
Lily Pond West 10/07/01 3 4.42
North Pond Cage 07/11/01 0 5.96
North Pond North 07/11/01 0 5.23
North Pond South 07/11/01 0 6.13
North Pond Cage 07/27/01 0.5 3.42
North Pond North 07/27/01 0.5 5.32
North Pond South 07/27/01 0.5 3.78
North Pond Cage 09/06/01 2 3.19
North Pond North 09/06/01 2 4.35
North Pond South 09/06/01 2 5.99
North Pond Cage 10/07/01 3 2.84
North Pond North 10/07/01 3 4.74
North Pond South 10/07/01 3 4.59
Utah Lake Cage 07/11/01 0 1.64
Utah Lake East 07/11/01 0 1.21
Utah Lake West 07/11/01 0 2.88
Utah Lake Cage 07/27/01 0.5 2.29
Utah Lake East 07/27/01 0.5 1.43
Utah Lake West 07/27/01 0.5 141
Utah Lake Tow 09/06/01 2 1 2.9
Utah Lake Tow 09/06/01 2 2 1.98
Utah Lake Tow 09/06/01 2 3 3.15
Utah Lake Tow 10/07/01 3 1 4.48
Utah Lake Tow 10/07/01 3 2 3.8
Utah Lake Tow 10/07/01 3 3 2.32
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Table 5. Concentration of selenium (ng/g dry weight) in sediment.

Site Station SampleInterval Date Collected Se(ng/gdry wt.)
Lily Pond East 0 07/11/01 2.83
Lily Pond West 0 07/11/01 3.03
Lily Pond East 0.5 07/26/01 3.16
Lily Pond West 0.5 07/26/01 3.12
Lily Pond East 2 09/05/01 2.84
Lily Pond West 2 09/05/01 2.80
Lily Pond East 3 10/07/01 3.35
Lily Pond West 3 10/07/01 2.87
North Pond South 0 07/11/01 5.94
North Pond North 0 07/11/01 6.35
North Pond South 0.5 07/26/01 5.70
North Pond North 0.5 07/26/01 6.89
North Pond South 2 09/05/01 5.35
North Pond North 2 09/05/01 6.04
North Pond South 3 10/07/01 5.43
North Pond North 3 10/07/01 6.05
Utah Lake East 0 07/11/01 1.48
Utah Lake West 0 07/11/01 1.63
Utah Lake East 0.5 07/26/01 1.59
Utah Lake West 0.5 07/26/01 1.68
Utah Lake East 2 09/05/01 1.47
Utah Lake West 2 09/05/01 1.66
Utah Lake East 3 10/07/01 1.70
Utah Lake West 3 10/07/01 1.80
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Table 6. Performance of reference solutions used for instrument calibration during selenium and mercury analysis.

Run Ref. Actual M eas Meas % Error % Error 1SOP® Oper

BID? Ele. Date Material Conc Concl Conc?2 1 2 Init.
07/30/01 Se 08/03/01 SPEX CALB® 4 421 4.26 5.3 6.6 P.207 MIW
08/20/01 Se 08/24/01 SPEX CALB 4 4.38 3.89 9.4 2.7 P.207 MJIW
10/22/01 Se 10/26/01 SPEX CALB 4 4.22 431 5.6 7.7 P.207 MIW
11/05/01 Se 11/08/01 SPEX CALB 4 4.25 431 6.1 7.9 P.207 MIW
11/14/01 Se 12/28/01 SPEX CALB 4 4.19 4.28 4.8 7.1 P.207 MJIW
11/26/01 Se 12/31/01 SPEX CALB 4 4.22 4.22 5.4 5.4 pP.207 MIW
01/14/02 Se 01/29/02 SPEX CALB 4 4.22 4.40 55 10.0 P.207 MJIW
01/22/02 Se 01/30/02 SPEX CALB 4 4.26 412 6.5 3.1 P.207 MJIW
01/23/02 Se 01/28/02 SPEX CALB 4 431 3.96 7.8 -0.9 pP.207 MIW
02/19/02 Se 02/26/02 SPEX CALB 4 4.22 4.19 55 4.8 P.207 MJIW
03/06/02 Se 03/12/02 SPEX CALB 4 4.22 431 5.6 7.7 P.207 MJIW
01/17/02 Hg 02/04/02 SPEX CALB® 9 9.14 9.23 1.6 2.6 P.198 MIW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sasmple as a

member of the group or "block."

*ISOP = instrumental standard operating procedure.
°Spex Claritas PPT, Cat No. CLSe2-2Y ; Spex CertiPrep, Metuchen, NJ.
4Spex Claritas PPT, Cat No. CLHGA4-2Y ; Spex CertiPrep, Metuchen, NJ.
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Table 7. Percent relative standard deviation from repeated analyses of trace metals in
drinking water standard® during the semi-quantitative sample run of fish. Results are

expressed in ng/ml unless otherwise noted.

Actual Mean
Element Runl Run2 Run3 Run4 Conc. Conc. SD % RSD
Li 18.6 20.3 20.5 21.0 20 20.1 1.0 52
Be 20.2 235 22.9 235 20 22.5 1.6 7.0
N& 6.26 7.07 7.00 1.77 6 7.0 0.6 8.8
Mg° 9.03 10.7 10.8 11.5 9 10.5 1.1 10.1
Al 128 148 141 152 120 142 10.7 7.5
KP 2.93 3.49 3.29 3.64 25 3.3 0.3 9.3
ca’ 31.8 33.9 32.1 46.3 35 36.0 6.9 19.2
\Y 30.4 30.7 30.5 314 30 30.8 0.4 1.4
Cr 211 21.4 20.2 21.3 20 21.0 0.5 25
Mn 40.2 40.6 39.6 42.9 40 40.8 14 3.5
Fe 112 149 163 175 100 150 27.4 18.3
Co 25.9 27.0 24.2 26.9 25 26.0 1.3 5.0
Ni 59.3 58.7 58.0 61.5 60 59.4 15 2.6
Cu 20.2 21.0 20.3 20.4 20 20.5 0.4 19
Zn 71.8 73.4 735 735 70 73.1 0.8 11
As 81.0 83.0 815 84.5 80 82.5 1.6 1.9
Se 9.98 10.2 10.1 10.0 10 10.1 0.1 0.9
Rb 9.71 9.94 9.71 10.3 10 9.9 0.3 2.8
Sr 260 298 204 304 250 267 45.8 17.2
Mo 100 100 105 98 100 101 2.7 2.7
Ag 1.97 2.00 1.98 2.04 2.0 2.0 0.0 15
Cd 10.4 10.3 10.0 10.1 10 10.2 0.2 1.6
Sb 10.3 10.2 10.4 10.2 10 10.2 0.1 0.9
Te 3.20 3.13 3.05 3.06 3.0 3.1 0.1 2.2
Ba 435 42.8 62.4 60.8 50 52.4 10.7 20.4
Pr 10.4 10.4 10.0 10.3 10 10.3 0.2 18
Tb 10.3 10.2 10.5 10.5 10 10.4 0.2 1.6
m 10.4 10.3 10.4 10.4 10 10.4 0.1 0.5
Ta 11.8 10.6 10.3 10.1 10 10.7 0.8 7.2
Au 10.5 9.8 10.2 9.8 10 10.1 0.4 3.5
Tl 10.2 9.4 9.4 9.5 10 9.6 0.4 4.1
Pb 39.0 36.6 38.0 36.9 40 37.6 11 3.0
Bi 9.02 8.26 841 8.33 10 85 0.3 4.1
U 10.5 11.4 12.0 11.7 10 11.4 0.6 5.6

*High Purity Trace Metalsin Drinking Water, Cat # CRM-TMDW, Charleston, SC.; Pr,
Th, Tm, Ta, and Au manually added to represent rare earth region of the mass spectral

range.
® Concentrations are ppm (ng/mL).
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Table 8. Recovery of elements from laboratory control samples determined with semi-
quantitative analysis of fish composites.

a. SPEX ClaritasPPT®

Actual Meas
Element Conc Conc % Rec

Be 50 61 121
Na 500 562 112
Mg 500 509 102
Al 50 56 112
K 500 635 127
Ca 500 603 121
Ti 50 55 111
\% 50 53 105
Cr 50 53 107
Mn 50 65 130
Fe 500 516 103
Co 50 53 106
Ni 50 55 111
Cu 50 58 116
Zn 50 68 136
As 50 62 125
Se 50 67 134
Sr 50 53 106
Mo 50 50 100
Ag 50 55 109
Cd 50 61 122
Sn 50 72 145
Sb 50 58 117
Ba 50 56 111
TI 50 54 107
Pb 50 54 108

b. SPEX Custom Multielement

Standards’
Actual M eas
Element Conc Conc %Rec

Pr 10 9.0 90
Th 10 9.0 90
Tm 10 9.2 92
Ta 10 12.8 128
Au 10 13.7 137

® amixture of SPEX Custom
Multielement Standards XCERCMO-1
and XCERCMO-2; SPEX CertiPrep,
Inc., Metuchen, NJ; units ng/mL.

famixture of SPEX Claritas PPT Instrument Check Standards 1
(CL-ICS-1), 3 (CL-ICS-3, and 5 (CL-ICS-5); SPEX CertiPrep,
Inc., Metuchen, NJ; units ng/mL.
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Table 9. Measured concentrations of selenium and mercury in reference solutions (ng/ml) and materials (ng/g dry weight).

Meas. Reference Upper Lower Pass Prep Prep Oper.
BID? Ele. QC # Conc. Material Matrix Limit Limit Fail SOP Init. 1SOP® Init.
07/30/01 Se 76 312 QCP-MTLF® Water 333 267 + P.255 MJW P207 MW
07/30/01 Se 77 88 QCP-TMS’ Water 944  75.6 + P.255 MJW P207 MWW
08/20/01 Se 76 306 QCP-MTL Water 333 267 + P.255 MJW P207 MW
08/20/01 Se 77 91 QCP-TMS Water 944  75.6 + P.255 MJW P207 MW
10/22/01 Se 76 328 QCP-MTL Water 333 267 + P.255 MJW P207 MW
10/22/01 Se 77 96.7 QCP-TMS Water 94.4 75.6 - P255 MJIW P207 MJIW
01/23/02 Se 77 923 QCP-TMS Water 944  75.6 + P.255 MJW P207 MWW
11/05/01 Se 89 1.6 NRCC DORM-2° Fillet (Dogfish) 1.63 1.17 + P256 MJW P207 MW
11/05/01 Se 2 2.6 CERC Striped Bass Wholebody Fish  2.69 1.83 + P.256 MJW P207 MW
11/14/01 Se 2 26 CERC Striped Bass Wholebody Fish  2.69 1.83 + P.256 MJW P207 MW
11/14/01 Se 89 16 NRCC DORM-2 Fillet (Dogfish)  1.63 1.17 + P256 MJIW P207 MJIW
11/26/01 Se 48 34 IAEA MA-A-1° Copepod 3.70 2.30 + P256 MJW P207 MW
11/26/01 Se 71 1.2 NIST 2704" Sediment (River) 128  0.96 + P.256 MJW P207 MW
01/14/02 Se 2 26 CERC Striped Bass Wholebody Fish  2.69 1.83 + P256 MJW P207 MW
01/14/02 Se 89 16 NRCC DORM-2  Fillet (Dogfish) 1.63  1.17 + P256 MW P.207 MJIW
01/22/02 Se 2 26 CERC Striped Bass Wholebody Fish  2.69 1.83 + P256 MJW P207 MW
01/22/02 Se 89 15 NRCC DORM-2  Fillet (Dogfish) 1.63  1.17 + P.256 MJW P.207 MW
02/19/02 Se 71 12 NIST 2704 Sediment (River) 1.28 0.96 + P256 MJIW P207 MJIW
02/19/02 Se 97 19 IRMM 414 Plankton 2.03 1.48 + P256 MJW P207 MW
03/06/02 Se 2 25 CERC Striped Bass Wholebody Fish  2.69 1.83 + P.256 MJW P207 MW
03/06/02 Se 71 1.2 NIST 2704 Sediment (River) 128  0.96 + P.256 MJW P207 MW
03/06/02 Se 97 19 IRMM 414 Plankton 2.03 1.48 + P256 MJW P207 MW
01/17/02 Hg 2 2.2 CERC Striped Bass Wholebody Fish  3.00 1.52 + P.510e MJW P.198 MW
01/17/02 Hg 89 45 NRCC DORM-2  Fillet (Dogfish) 536  3.92 + P.510e MJW P.198 MW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the
group or "block."
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®ISOP = instrumental standard operating procedure.

*QCP-MTL = QC Plus" Trace Metals Quality Control Standard, Cat# QCP-MTL (Inorganic Ventures, Inc., Lakewood, NJ); results
expressed as ng/mL.

YQCP-TMS= QC Plus" Trace Metals Quality Control Standard, Cat# QCP-TMS (Inorganic Ventures, Inc., Lakewood, NJ); results

expressed as ng/mL.
*NRCC DORM-2 = National Research Center Canada Dogfish Muscle Certified Reference Material for Trace Metals; ng/g dry

weight.

"CERC Striped Bass = Columbia Environmental Research Center Wholebody Striped Bass Research Material; ng/g dry weight.
91AEA MA-A-1 - International Atomic Energy Agency Reference Material MA-A-1: copepod homogenate.

"NIST 2704 = National Institute of Standards and Technology Standard Reference Material 2704 Buffalo River Sediment; ny/g dry
weight.

'IRMM 414 = Ingtitute for Reference Materials and Measurements Certified Reference Material 414: Trace Elementsin Plankton.
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Table 10. Measured concentrations of selenium in reference materials (ng/g dry weight).
MURR = University of Missouri Research Reactor.

a. MURR internal QC (NIST BovineLiver 1577a%) - Set 1

Position #1 Se
MURR ID Wt(j) SeArea HFArea nglg Mean SD. %CV
BL 740 a 0.04769 2805 301 1.02 1.06 0.03 3.09
BL 739 a 0.04768 2956 196 1.08
BL 738 a 0.04765 2957 267 1.08
Position #3 Se
MURR ID Wt () Se Area HF Area  (ng/g) Mean SD. %CV
BL 737 a 0.04770 698 98 1.15 1.16 0.04 359
BL 736 a 0.04773 728 0 1.20
BL 735a 0.04769 678 0 1.12

2Certified Selevel =1.1 +/- 0.1 nmy/g.

b Position 1 and Position 3 refer to the distance samples are placed from detector (moved away) because of 1)
interferences from other isotopes, or 2) the Se concentration in the sample is great enough to cause adead timein
excess of 20%.

b. CERC blind QC samplesto MURR - Set 1

Reference M eas. Certified %
Material Ele. Matrix Wt (g) conc. conc. Rec

BCR CRM 414* Se Plankton 0.1404 1.90 1.75+/-0.10 103

BCR CRM 422° Se Cod muscle  0.2303 159 1.63+/-0.07 100

NRCCDORM 2° Se Dogfish 0.1395 1.42  1.40+/- 0.09 100
muscle

*BCR CRM 414 = Institute for Reference Methods and M easurements Trace Elementsin
Plankton: CRM 414; Commission of European Communities.

"BCR CRM 422 = Ingtitute for Reference Methods and Measurements Trace Elements in Cod
Muscle: CRM 422; Commission of European Communities.

‘NRCC DORM 2 = National Research Council Canada Dogfish Muscle Certified Reference
Material for trace elements
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Table 11. Measured concentrations of selenium in reference materials (ng/g dry weight).
MURR = University of Missouri Research Reactor.

a. MURR Internal QC (NIST Bovine Liver 1577a) — Sets 2 and 3.
Position #1°

Se
MURRID Wt(g) SeArea HFArea nug M ean S.D. % CV
BL 728 0.04770 4246 118 1.05 1.05 0.03 2.60
BL 729 0.04769 4093 142 1.01
BL 730 004773 4243 150 1.04
BL 731 0.04769 4305 275 1.06
BL 732 0.04765 4395 185 1.08
BL 733 0.04769 4127 378 1.02

2 Certified Selevel = 1.1 + 0.1 ny/g.

b Position 1 and Position 3 refer to the distance samples are placed from detector (moved away) because of 1)
interferences from other isotopes, or 2) the Se concentration in the sasmpleis great enough to cause a dead time
in excess of 20%.

Position #3°

Se
MURRID Wit(g) SeArea HFArea (n0/Q) M ean S.D. % CV

BL 728 0.04770 716 49 1.09 1.17 0.07 5.96
BL 729 0.04769 803 118 1.22
BL 730 0.04773 787 15 1.19
BL 731 0.04769 706 109 1.07
BL 732 0.04765 775 16 1.18
BL 733 0.04769 743 63 1.13

b. CERC QC Samplesto MURR — Sets2 and 3.

Reference Meas.

Material Ele. Matrix Wt(g) Conc. Certified Conc. %Rec
IRMM CRM 422° Se Cod muscle  0.0638  1.60 1.63 +/- 0.07 100
IRMM CRM 422  Se Codmuscle  0.0927 148 1.63 +/- 0.07 95
IRMM CRM 422  Se Cod muscle  0.1069  1.57 1.63 +/- 0.07 100
NRCCDORM-2 Se Dogfishmuscle 0.0679  1.29 1.40 +/- 0.09 98
NRCCDORM-2 Se Dogfishmuscle 0.0460  1.27 1.40 +/- 0.09 97
NRCCDORM-2 Se Dogfish muscle 0.0893 1.30 1.40 +/- 0.09 99
IRMM CRM 414° Se Plankton 0.0945 161 1.75+/-0.1 98
IRMM CRM 414  Se Plankton 0.0985 156 1.75+/-0.1 95
IRMM CRM 414 Se Plankton 0.0930 131 1.75+/-0.1 79
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Table 12. Recoveries of elements from digested reference tissue materials determined by ICP-
MS semi-quantitative analysis of fish samples.

a. CERC Striped Bass®

M eas. Cert. Upper L ower
Element Units conc. M ean Limit Limit % Rec
Al no/g dry 33.9 21.1 25.7 16.5 132
Cr ny/g dry 4.87 1.40 2.60 0.20 187.
Fe ny/g dry 454 269 297 241 153
Ni ny/g dry 0.82 1.80 3.20 0.40 100
Cu no/g dry 6.07 4.20 4,70 3.70 129
Zn no/g dry 525 43.9 459 41.9 114
As ny/g dry 3.95 3.20 3.70 2.70 107
Cd no/g dry 0.36 0.33 0.45 0.21 100
Pb ny/g dry 4.05 3.62 4,79 2.45 100
b. NRCC DORM-2°

M eas. Cert. Upper L ower
Element conc. M ean Limit Limit % Rec
Al no/g dry 8.3 10.9 12.6 9.20 90.
Cr ny/g dry 37.8 34.7 40.2 29.2 100
Mn ny/g dry 472 3.66 4.00 3.32 118
Fe ny/g dry 371. 142. 152. 132 244
Co no/g dry 0.24 0.182 0.21 0.15 114
Ni no/g dry 215 19.4 22.5 16.3 100
Cu ny/g dry 3.75 2.34 2.50 2.18 150
Zn no/g dry 31.0 25.6 27.9 23.3 111
As ny/g dry 23.5 18.1 19.1 17.0 123
Ag no/g dry 0.036 0.041 0.054 0.028 100
Cd no/g dry 0.056 0.043 0.051 0.035 110
Sn no/g dry 0.000 (0.023)
Pb no/g dry 0.083 0.065 0.072 0.058 115.

*CERC Striped Bass = Columbia Environmental Research Center Wholebody Striped
Bass

Research Material.

*NRCC DORM-2 = National Research Council Canada DORM-2 Dogfish Muscle
Certified Reference Materia for Trace Metals.
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Table 13. Instrumental precision within an analytical “run” for selenium and mercury determined by atomic absorption techniques.

Run Std. Vol® Initial Mean # of Oper.
BID? Ele. Date Conc®” (m.) Abs/Read Read" checks SD®  %RSD' ISOP I nit.
07/30/01 Se 08/03/01 4 500 0.129 0.129 10 0.002 1.6 P.207 MJIW
08/20/01 Se 08/24/01 4 500 0.134 0.125 10 0.005 3.8 P.207 MJIW
10/22/01 Se 10/26/01 4 500 0.119 0.124 9 0.002 2.0 P.207 MJIW
11/05/01 Se 11/08/01 4 500 0.115 0.117 8 0.002 1.6 P.207 MJIW
11/14/01 Se 12/28/01 4 500 0.115 0.122 9 0.003 2.7 P.207 MJIW
11/26/01 Se 12/31/01 4 500 0.114 0.117 8 0.002 2.0 P.207 MJIW
01/14/02 Se 01/29/02 4 500 0.125 0.129 7 0.002 15 P.207 MJIW
01/22/02 Se 01/30/02 4 500 0.123 0.124 8 0.002 1.8 p.207 MJIW
01/23/02 Se 01/28/02 4 500 0.114 0.108 4 0.004 39 p.207 MJIW
02/19/02 Se 02/26/02 4 500 0.120 0.121 6 0.002 1.9 P.207 MJIW
03/06/02 Se 03/12/02 4 500 0.105 0.107 5 0.002 1.9 p.207 MJIW
01/17/02 Hg 02/04/02 9 500 0.089 0.090 5 0.001 14 P.198 MJIW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of
the group or "block."

®Std. Conc. = unitsin ppb unless otherwise noted.

‘Vol (m.) = sampleloop size for the FIAS 200 in microliters.

4Mean Read = units are absorbance, concentration, or intensity depending upon instrumentation used.

¢SD = standard deviation.

"06RSD = percent relative standard deviation.
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Table 14. Percent relative standard deviation from triplicate digestion and analysis of samples for selenium and mercury.

Oper.
BID? Ele. Matrix Repl Rep2 Rep3 Mean Units SD° %RSD® PSOP? Init. ISOP® Ir?it.
07/30/01 Se Water 4284 3337 3322 3647 ngmL 0.551 15 P255 MJIW P207 MJIW
07/30/01 Se Water 386 315 3.32 344 ng/mL 0.368 11 P.255 MJW P207 MJIW
08/20/01 Se Water 443 395 4.37 425 ng/mL 0.264 6.2 P.255 MJW P207 MJIW
08/20/01 Se Water 2.25 1.72 121 173 ng/mL 0516 30 P255 MJIW P207 MJIW
10/22/01  Se Water 436  4.16 4.06 419 ng/mL 0.153 3.6 P.255 MJW P207 MJIW
10/22/01 Se Water 3.78 3.62 3.53 364 ng/mL 0.131 3.6 P.255 MJW P207 MJW
01/23/02 Se Water -047 -027 -063 -046 ngmL 0.179 - P.255 MJW P207 MJIW
11/05/01 Se Fish 1.33 1.31 1.35 133 no/lg 0.018 1.3 P256 MJW P207 MJW
11/14/01 Se Fish 285 285 291 287 nmyg 0.036 12 P256 MJW P207 MJIW
11/26/01 Se  FishFood 239 240 2.32 237 ny/g 0.045 1.9 P256 MJW P207 MJW
11/26/01  Se Sediment 570 5.80 5.84 578 nmyg 0.075 1.3 P.256 MJW P207 MJW
01/14/02 Se Fish 1.88 1.89 1.90 1.89 nu/g 0.008 04 P256 MJW P207 MJIW
01/22/02 Se Fish 1.10 1.08 1.13 110 no/lg 0.026 2.4 P.256 MJW P207 MJW
01/22/02 Se Fish 1.02 1.03 1.04 1.03 nu/g 0.007 0.7 P256 MJW P207 MJIW
02/19/02 Se Zooplankton 1.75 1.62 1.70 169 no/lg 0.065 38 P256 MJW P207 MJW
02/19/02 Se Zooplankton 1.54  1.58 1.67 1.60 ng/g 0.071 44 P.256 MJW P207 MJIW
03/06/02 Se Sediment 1.47 1.53 1.55 151 no/lg 0.042 2.8 P256 MJW P207 MJW
01/17/02 Hg Fish 041 041 0.40 041 nu/g 0.006 16 P510e MW P198 MWW
01/17/02 Hg Fish 020 0.20 0.23 021 nyg 0.018 84 P510e MJW P198 MJIW

®BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the
block.

®SD = standard deviation.

“Y%RSD = percent relative standard deviation.

¢PSOP = standard operating procedure used for chemical preparation of sample.

*|SOP = standard operating procedure used for instrumental analysis of sample.

"%RSD invalid due to one or more sample concentrations being less than the method detection limit (see Table 25).
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Table 15. Percent relative standard deviation from the triplicate digestion and analysis of a
fish composite sample.

Element Run 1 Run 2 Run3 Mean Conc. SD % RSD
Li <1 <1 <1 — — —_
Be <1 <1 <1
Na 4200 4400 4100 4233 153 3.6
Mg 1300 1400 1400 1367 57.7 4.2
Al 15 20 15 17 2.9 17
K 15000 14000 14000 14333 577 4.0
Ca 33000 36000 36000 35000 1732 49
Ti <0.1 <0.1 <01 -—- — —
\Y <0.1 <0.1 <0.1
Cr 2 <1 <1
Mn 2 2 2 2. 0.3 12
Fe 250 190 150 197 50.3 26
Co 0 0 0 0 0 50
Ni <1 <1 <1 — — —
Cu 15 7 7 9 4.8 51
Zn 140 140 140 140 0 0
Ga 0 0 0 0 0 7.4
Ge <0.1 <0.1 <0.1 - — —
As 0.2 0.3 <0.1 0 0.1 51
Se 2 2 1 2 0.4 26
Rb 3.6 3.7 3.6 4 0.1 1.6
S 30 31 32 31 1.0 3.2
Y <1 <1 <1 — — —
Zr <1 <1 <1
Nb <1 <1 <1 - — —
Mo <01 <01 <01 — — —
Ru <1 <1 <1
Pd <1 <1 <1 — — —
Ag <01 <01 <01 --- - —-
Cd <01 <01 <0.1 - -—- -
In <] <1 <1
Sn 0.4 <0.1 <0.1
Sb <01 <0.1 <01 - - —
Te <0.1 <01 <01 - - -
Cs <1 <1 <1 - — —
Ba 2 2 2 2 0.1 45
La <0.1 <01 <0.1 - — —
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Element Run 1 Run 2 Run3 Mean Conc. SD % RSD
Ce <01 <01 <01 -—- — —
Pr <0.1 <0.1 <01 — — —
Nd <0.1 <0.1 <0.1 - — —
Sm <0.1 <01 <0.1
Eu <01 <01 <01 -—- — —
Gd <01 <0.1 <01 — — —
Tb <0.1 <01 <01 - - —
Dy <01 <01 <01
Ho <0.1 <0.1 <0.1 --- - -
Er <0.1 <0.1 <01 — — —
m <0.1 <0.1 <01 - - —
Yb <01 <01 <01 - — —
Lu <0.1 <0.1 <0.1 - — —
Hf <01 <01 <0.1 - - -
Ta <0.1 <0.1 <0.1 - — —
W <0.1 <0.1 <0.1 - - -
Re <0.1 <01 <0.1 - — —
Os <01 <0.1 <0.1
Ir <0.1 <01 <0.1
Pt <0.1 <0.1 <0.1 - - -
Au <0.1 <0.1 <0.1 - — —
TI <0.1 <0.1 <0.1 - — —
Pb <1 <1 <1 — — —
Bi <1 <1 <1 - — —
U <1 <1 <1 -—- — —
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Table 16. Percent relative standard deviation from the triplicate digestion and analysis of a
fish composite sample.

Element Run1 Run 2 Run 3 Conc. SD % RSD
Li <1 <1 <1 - -—- -—-
Be <1 <1 <1
Na 5400 5400 5500 5430 57.7 11
Mg 1200 1200 1300 1230 57.7 47
Al 4 6 3 4 1.7 40
K 12000 12000 12000 12000 0 0
Ca 25000 29000 32000 28700 3510 12
Ti <0.1 <01 <0.1
\Y <0.1 <01 <0.1
Cr <1 7 14 11 4.7 44
Mn 4 5 5 5 0.7 15
Fe 250 230 250 243 11.5 47
Co 0 0 0 0 0 7.1
Ni <1 5 6 6 0.8 14
Cu 8 8 7 8 0.3 3.8
Zn 150 150 140 147 5.8 3.9
Ga 0.13 0.14 0.14 0.14 0 4.2
Ge <0.1 <0.1 <0.1
As 0.6 0.7 0.7 1 0.1 8.4
Se 3 3 3 3 0.1 1.8
Rb 14 14 14 14 0.0 0
S 68 83 86 79 9.6 12
Y <1 <1 <1
Zr <1 <1 <1
Nb <1 <1 <1
Mo <01 0.2 0.3 0 0.1 36
Ru <1 <1 <1
Pd <0.1 <0.1 <0.1
Ag <01 <01 <0.1
Cd 0.12 <0.1 <0.1
In <1 <1 <1
Sn <0.1 <01 <0.1
Sb <0.1 <0.1 <0.1
Te <0.1 <01 <0.1
Cs 1.2 1.2 1.2 1.2 0 0
Ba 2 2 2 1.8 0.1 6.5
La <0.1 <0.1 <0.1
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Element Run 1 Run 2 Run 3 Conc. SD % RSD
Ce <01 <01 <01 -—- — —
Pr <0.1 <0.1 <01 — — —
Nd <0.1 <0.1 <0.1 - — —
Sm <0.1 <01 <0.1
Eu <01 <01 <01 -—- — —
Gd <01 <0.1 <01 — — —
Tb <0.1 <01 <01 - - —
Dy <01 <01 <01
Ho <0.1 <0.1 <0.1 --- - -
Er <0.1 <0.1 <01 — — —
m <0.1 <0.1 <01 - - —
Yb <01 <01 <01 - — —
Lu <0.1 <0.1 <0.1 - — —
Hf <01 <01 <0.1 - - -
Ta <0.1 <0.1 <0.1 - — —
W <0.1 <0.1 <0.1 - - -
Re <0.1 <01 <0.1 - — —
Os <01 <0.1 <0.1
Ir <0.1 <01 <0.1
Pt <0.1 <0.1 <0.1 - - -
Au <0.1 <0.1 <0.1 - — —
TI <0.1 <0.1 <0.1 - — —
Pb <1 <1 <1 — — —
Bi <1 <1 <1 - — —
U <1 <1 <1 -—- — —
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Table 17. Relative percent difference for the duplicate preparation and analysis of a water and sediment sample for selenium.

Prep Prep. Oper.
BID? Element Matrix Dupl Dup2 Mean Units Diff” RPD°  SOP I nit. ISOP? Init.

08/20/01 Se Water 4.48 4.67 4.57 ng/mL -0.19 4.0 P.255 MIW P.207 MW
02/19/02 Se  Sediment 1.70 1.69 1.69 no/g 0.003 0.2 P.256 MIW P.207 MIwW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of
the group or “block”.

*Diff = Dup 1 - Dup 2; digestates spiked with mid-range standard prior to analysis.

°RPD = relative percent difference, calculated as Diff/Mean X 100; acceptance criteria +/- 10%.

4|SOP = standard operating procedure used for instrumental analysis of sample (P.241).
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Table 18. Relative percent difference for zooplankton analyzed by INAA and hydride AA.

Hydride
CERC# Matrix INAA AA Mean Units Diff? RPD"
23326 Zooplankton  6.13 5.82 5.97 no/g 0.32 53
23329  Zooplankton 1.64 2.29 1.96 ny/g -0.64 33
23330 Zooplankton  2.88 2.17 2.53 no/g 0.71 28
23331 Zooplankton  1.21 2.02 1.62 ny/g -0.81 50
23442 Zooplankton  3.78 5.61 4.69 no/g -1.83 39
23444  Zooplankton  3.42 5.34 4.38 no/g -1.92 44
23448 Zooplankton  2.29 2.18 2.24 ng/g 0.12 53
23696 Zooplankton  2.90 1.47 2.19 no/g 1.43 65
23697 Zooplankton  1.98 2.05 2.01 no/g -0.07 3.7
23698 Zooplankton  3.15 1.71 2.43 no/g 1.45 60
24533  Zooplankton  4.48 1.38 2.93 ny/g 3.10 106
24534 Zooplankton  3.80 1.29 2.55 ng/g 2.51 99
24535  Zooplankton = 2.32 1.64 1.98 no/g 0.68 34

*Diff = Dup 1 (INAA) - Dup 2 Hydride AA).

*RPD = relative percent difference, calculated as Diff/Mean X 100.
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Table 19. Percent recovery of selenium spiked in pre-digestion water, sediment, food, zooplankton, and selenium and mercury in fish

samples.
Spk Spk Prep

BID® Ele. Spike  Amt” Matrix  Total® Bkgd.’ /Bkdg® /Bkg® % REC' SOP Prep. ISOP Oper.
07/30/01 Se SeMETH 1.0 Water 1.07 0.018 56 362 105 P255 MJwW P207 MJIW
07/30/01 Se Se' 10.0 Water 10.1 0.018 556 3620 101 P255 MJIW P207 MJIW
07/30/01 Se SeMETH 10 Water 1.07 0.017 59 543 105 P255 MJwW P207 MJIW
07/30/01 Se Se' 10.0 Water 105 0.017 588 5440 105 P255 MJwW P207 MJIW
08/20/01 Se SeMETH 1.0 Water 1.05 0.021 48 758 103 P255 MW P207 MJIW
08/20/01 Se Se™ 10.0 Water 10.1 0.021 476 7580 101 P255 MJIW P207 MJIW
08/20/01 Se SeMETH 1.0 Water 1.03 0.009 111 388 103 P255 MJIW P207 MJIW
08/20/01 Se Se' 10.0 Water 10.2 0.009 1111 3880 102 P255 MJIW P207 MJIW
08/20/01 Se SeMETH 1.0 Water 1.05 0.023 43 1530 103 P255 MJW P207 MJIW
10/22/01 Se  SeMETH 0.2 Water 026 0.021 10 262 119 P255 MJIW P207 MJIW
10/22/01 Se Se'® 2.0 Water 215 0.021 95 2620 107 P255 MJwW P207 MJIW
10/22/01 Se  SeMETH 0.2 Water 0.26 0.018 11 306 119 P255 MJW P207 MJIW
10/22/01 Se Se'® 2.0 Water 220 0.018 111 3060 109 P255 MW P207 MJIW
11/05/01 Se  SeMETH 10 Fish 1.47 0.40 2.5 188 107 P256 MJIW P207 MJIW
11/05/01 Se Se' 10.0 Fish 11.36 0.41 24 1830 109 P256 MJIW P207 MJIW
11/14/01 Se  SeMETH 1.0 Fish 1.97 0.87 1.2 188 110 P256 MJIW P207 MJIW
11/14/01 Se Se' 10.0 Fish 11.42 0.87 12 1830 106 P256 MJIW P207 MJIW
11/26/01 Se SeMETH 1.0 Fish Food 1.61 0.596 2 188 102 P256 MJIW P207 MJIW
11/26/01 Se Se'® 100 FishFood 1152 0.593 17 1828 109 P256 MJW P207 MJIW
11/26/01 Se  SeMETH 1.0 Sediment 2.63 1.451 1 188 118 P25 MJIW P207 MJIW
11/26/01 Se Se'® 10.0 Sediment 12.7 1.445 7 1830 113 P256 MJIW P207 MJIW
07/30/01 Se SeMETH 10 Water 1.07 0.018 56 362 105 P255 MJW P207 MJIW
01/23/02 Se SeMETH 1.0 Water 1.1 <0.77 ---9 ---9 108 P255 MJIW P207 MJIW
01/23/02 Se Se' 10.0 Water 9.8 <0.77 ---9 ---9 o8 P255 MJIW P207 MJIW
01/22/02 Se SeMETH 1.0 Fish 16 0.546 2 78 103 P256 MJIW P207 MJIW
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Spk Spk Prep

BID* Ele. Spike  Amt.” Matrix  Total® Bkgd.” /Bkdg® /Bkg® % REC' SOP Prep. ISOP Oper.
01/22/02 Se Se'® 10.0 Fish 115 0552 18 763 109 P256 MJW P207 MJIW
01/22/02 Se SeMETH 10 Fish 15 0.515 2 287 103 P256 MJW P207 MJIW
01/22/02 Se Se'® 10.0 Fish 11.3 0.516 19 2870 108 P256 MJW P207 MJIW
02/19/02 Se SeMETH 1.0 Zooplankton 1.4 0.426 2 61 97 P256 MJW P207 MJIW
02/19/02 Se Se* 10.0 Zooplankton 10.8  0.426 23 613 104 P256 MJIW P207 MIW
02/19/02 Se  SeMETH 10 Sediment 14 0.425 2 1820 101 P256 MJW P207 MJIW
02/19/02 Se Se*® 10.0  Sediment 11.3 0427 23 18100 109 P256 MJW P207 MJIW
03/06/02 Se SeMETH 10 Sediment 14 0.373 3 96 104 P256 MJW P207 MJIW
03/06/02 Se Se'® 10.0  Sediment 11.3 0415 24 870 109 P256 MJW P207 MJIW
01/17/02 Hg Hg™ 10 Fish 1.0 0.002 500 485 99 P.510e MJW P.198 MJIW
01/17/02 Hg Hg™ 10 Fish 11 0.102 10 621 100 P510e MIW P198 MIW
01/17/02 Hg CHHgClI 10.0 Fish 10.2  0.105 95 6020 101 P510e MIW P198 MW
01/17/02 Hg Hg™ 1.0 Fish 1.0 0.054 19 221 100 P510e MIW P198 MW
0V/17/02 Hg CHHgClI 10.0 Fish 103  0.053 189 2220 102 P510e MIW P198 MW

°BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the

group or "block."

®Amt g = the absolute g amount of the spike in the form listed in column 3 which was added to a sample

‘Total ng Meas. = the micrograms (ng) of the anayte in the sample spike measured by the instrument (spike + background).
‘Bkgd (ng) = background amount of the sample in ny.
°Spk/Bkgd = the ratio of the spike amount added (column 4) divided by the mean sample background concentration (column 7).
'%REC = Total ng Meas. (column 6) - Bkgd. ng (column 7) divided by the Amt. ng (column 4) X 100.
9spike/background ratios invalid due to background being less than the method detection limit.
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Table 20. Recovery of elements spiked into a blank and a composite fish sample prior to acid

digestion.

Spike Bkgd Spike/ Spike/ Total

Conc Conc. Bkgd Bkgd Bkgd Conc.
Element (my/g) (mo/g) SD Ratio SD (my/g) % Rec
Blank Spike
Be 0.4 0.001 0.002 300 173. 0.47 117
\Y 0.4 0 0 -2 -2 0.43 107
Cr 4.0 0.093 0.056 43 71 4.32 106
Mn 4.0 0.027 0.008 150 480 4.50 112
Co 0.4 0.001 0.002 300 173 0.43 107
Ni 4.0 0.059 0.043 68 4 4.24 105
Cu 4.0 0.455 0.226 8.8 18 4.44 100
Zn 40. 0.837 0.471 48 85 40.6 99
Mo 0.4 0.019 0.008 21 48 0.39 93
Cd 0.04 0.001 0.002 30 17 0.05 117
Ba 4.0 0.043 0.031 94 129 3.42 85
Tb 0.4 0 0 -2 -2 0.39 98
™m 0.4 0 0 -2 -2 0.39 98
Pb 0.4 0.031 0.014 13 28 0.40 92
CERC# 23451 L ow Spike
Be 0.4 0.03 0.007 14 55 0.6 149
\% 0.4 0 0 -2 -2 0.3 84
Cr 4.0 1.15 0.401 35 10 10.1 -
Mn 4.0 2.08 0.235 1.9 17 8.1 150
Co 0.4 04 0.026 1.0 16 1.0 150
Ni 4.0 -0.01 0.184 279 22 10.8 271
Cu 4.0 9.6 5.052 0.4 1 11.7 -
Zn 40 140 2.345 0.3 17 196 141
Mo 0.4 0.07 0.007 55 60 0.6 131
Cd 0.04 0.02 0.003 19 16 0.1 137
Ba 4.0 2.18 0.111 1.8 36 5.9 93
Tb 0.4 0 0 -2 -2 0.4 103
™™ 0.4 0 0 -2 -2 0.4 103
Pb 0.4 0.15 0.079 2.6 5 0.5 77
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Spike Bkgd Spike/ Spike/ Total

Conc Conc. Bkgd Bkgd Bkgd Conc.
Element (my/g) (nmo/g) SD Ratio SD (mg/g) % Rec
CERCH# 23451 High Spike
Be 39 0.03 0.007 140 534 6.36 163
\Y 39 0 0 -2 4.10 106
Cr 39 1.15 0.401 34 97 454 114
Mn 39 2.08 0.235 19 165 44.5 109
Co 3.9 0.4 0.026 9.4 150 4.54 106
Ni 39 -0.01 0.184 2708 210 42.3 109
Cu 39 9.6 5.052 4.1 8 52.7 -
Zn 388 140 2.345 2.8 165 674 138
Mo 3.9 0.07 0.007 53 586 4.32 110
Cd 0.39 0.02 0.003 18 151 0.53 131
Ba 39 2.18 0.111 18 349 39.0 95
Tb 39 0 0 -2 4.19 108
™™ 3.9 0 0 -2 4.23 109
Pb 39 0.15 0.079 25 49 411 102

#Calculations invalid due to a background of 0.00.

®9%%6Recovery invalid due to a spk/bkgd SD less than or equal to 10.
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Table 21. Recovery of elements spiked into a fish sample composite sample prior to acid
digestion.

Spike Bkgd Spike Spike Total
Conc Conc /Bkgd /Bkgd Conc %
Element (mo/g) (mo/g) Bkgd SD  Ratio SD (mg/g) Recovery

CERC# 25309 L ow Spike

Be 0.4 0.02 0.00005 20.0 8720 0.7 163
Vv 04 0 0.1 27
Cr 4 7.12 6.97 0.6 0.6 45 B
Mn 4 4.54 0.66 0.9 6.0 8.2 -
Co 0.4 0.42 0.0308 0.9 13 0.8 96
Ni 4 381 3.27 1.0 1.2 43 —
Cu 4 8 0.27 0.5 15 12.1 114
Zn 40 144 5.56 0.3 7.1 182 —
Mo 0.4 0.20 0.11 2.0 35 1.0 —
Cd 0.04 0.06 0.0530 0.6 0.7 0.09 P
Ba 4 1.77 0.0899 2.2 44 55 94
Tb 0.4 0 0.4 105
Tm 0.4 0 0.4 104
Pb 04 0.21 0.0477 1.9 8.3 0.6 P

CERC# 25309 High Spike

Be 4.0 0.02 0.00005 201 87600 6.0 151
Vv 4.0 0 -2 -2 -2 4.0 100
Cr 40 7.12 6.97 5.6 5.7 45.5 -
Mn 40 4.54 0.66 8.7 60 49.1 112
Co 4.0 0.42 0.0308 9.5 129 4.8 111
Ni 40 381 3.27 10.4 12 45.5 105
Cu 40 8 0.27 5.2 146 56.4 123
Zn 397 144 5.56 2.7 71 672 133
Mo 4.0 0.20 0.11 199 35 4.2 102
Cd 0.4 0.06 0.0530 6.4 7.5 0.55 -
Ba 40 177 0.0899 22.5 442 38.2 92
Tb 4.0 0 -2 -8 -2 4.2 106
m 4.0 0 -7 -7 -2 4.0 100
Pb 4.0 0.21 0.0477 19.3 83 4.1 99

dCdculationsinvalid due to a background of 0.00.
®9%6Recovery invalid due to a spk/bkgd SD < 10.
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Table 22. Percent recoveries of selenium and mercury in analysis spikes.

Spk Effec. Bkgd Total Prep  Prep. Oper.
BID? Ele. Matrix Units Amt® Vol. Conc® Conc Conc % REC® SOP I nit. |SOP Init.

07/30/01 Se Water ng/mL  0.06 12 5.0 0.26 5.58 107 P255 MW P207 MW
07/30/01 Se Water ng/mL  0.06 12 5.0 0.82 6.14 106 P255 MJW P207 MIW
07/30/01 Se Water ng/mL  0.06 12 5.0 0.78 6.1 107 P255 MJW P207 MWW
08/20/01 Se Water ng/mL 0.06 12 5.0 0.45 5.8 106 P255 MW P207 MJIW
08/20/01 Se Water ng/mL  0.06 12 5.0 0.89 6.17 106 P255 MJW P207 MWW
08/20/01 Se Water ng/mL  0.06 12 5.0 0.30 5.6 106 P255 MJW P207 MWW
10/22/01 Se Water ng/mL 0.06 12 5.0 0.15 5.6 110 P255 MW P207 MJIW
10/22/01  Se Water ng/mL  0.06 12 5.0 0.78 6.3 111  P255 MJW P207 MWW
10/22/01  Se Water ng/mL  0.06 12 5.0 0.88 6.4 110 P255 MW P207 MW
01/23/02 Se Water ng/mL  0.06 12 5.0 0.02 55 109 P255 MW P207 MW
11/05/01  Se Fish ng/mL  0.06 12 5.0 3.65 8.8 103 P256 MJIW P207 MIW
11/05/01  Se Fish ng/mL  0.06 12 5.0 4.47 9.6 102 P256 MW P207 MW
11/05/01  Se Fish ng/mL  0.06 12 5.0 3.60 8.8 105 P256 MW P207 MW
11/14/01  Se Fish ng/mL  0.06 12 5.0 3.55 8.3 9 P256 MW P207 MJIW
11/14/01 Se Fish ng/mL 0.06 12 5.0 3.87 9.1 105 P256 MW P207 MJIW
11/26/01 Se  FishFood ng/mL  0.06 12 5.0 4.63 9.5 98 P256 MW P207 MJW
11/26/01 Se  Sediment ng/mL  0.06 12 5.0 391 8.9 100 P256 MJW P207 MWW
11/26/01 Se Zooplankton ng/mL  0.06 12 5.0 281 7.8 100 P.256 MWW P207 MJIW
01/14/02 Se Fish ng/mL  0.06 12 5.0 3.26 8.1 98 P256 MWW P207 MJW
01/14/02 Se Fish ng/mL  0.06 12 5.0 3.46 8.2 94 P256 MW P207 MJW
01/14/02 Se Fish ng/mL  0.06 12 5.0 3.06 8.1 101 P256 MW P207 MW
01/22/02 Se Fish ng/mL  0.06 12 5.0 3.88 8.8 98 P256 MW P207 MJW
01/22/02 Se Fish ng/mL  0.06 12 5.0 5.45 10.2 95 P256 MWW P207 MW
01/22/02 Se Fish ng/mL  0.06 12 5.0 5.65 10.3 93 P256 MWW P207 MW
02/19/02 Se  Sediment ng/mL  0.06 12 5.0 3.58 85 99 P256 MW P207 MJIW
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Spk Effec. Bkgd Total Prep  Prep. Oper.
BID? Ele. Matrix Units Amt® Vol. Conc® Conc Conc % REC® SOP I nit. |SOP I nit.

02/19/02 Se Zooplankton ng/mL  0.06 12 5.0 2.74 7.7 100 P256 MWW P207 MW

03/06/02 Se Sediment ng/mL  0.06 12 5.0 4.41 9.6 104 P256 MW P207 MW
03/06/02 Se Zooplankton ng/mL  0.06 12 5.0 3.53 8.7 103 P256 MW P207 MW
0V/17/02 Hg Fish ng/mL 0.12 12 10.0 0.17 10.3 101 P510e MJW P.198 MJIW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the
group.

®Spk Amt = the absolute ng amount of the spike added to a sample.

“Effec Conc = Spk Amt in ng divided by the volume (mL); units ng/mL.

4Total Conc = ng/mL (Se, As, Hg) of the analyte in the sample spike measured by the instrument (spike + background).

°%REC = Total Conc - Bkgd Conc divided by the Spk Amt. X 100.
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Table 23. Blank equivalent concentrations (BEC) of selenium and mercury for procedural blank solutions digested and analyzed as part of
a sample group or “block”.

Mean BEC
Sample BEC SD
Soln Solnl Soln2 Soln3 Dil. Mean Wt. ng/mL ng/mL Prep Prep. Oper.

BID? Ele. Matrix Units Conc. Conc. Conc. Vol. Conc” Vol°® orng/gor ng/g SOP Init. ISOP |Init.

07/30/01 Se  Water ng/mL 0.062 0.064 0.043 100 0.056 20.0 0.0003 0.0001 P.255 MJW P.207 MJIW
08/20/01 Se  Water ng/mL 0.047 0.042 0.056 100 0.048 10.0 0.0005 0.0001 P.255 MJW P.207 MJIW
10/22/01 Se  Water ng/mL 0.028 0.021 0.034 100 0.028 20.0 0.0001 0.0000 P.255 MJIW P.207 MJIW
01/23/02 Se  Water ng/mL 0.050 0.041 0.034 100 0.042 20.0 0.0002 0.0000 P.255 MJW P.207 MJIW
11/05/01 Se Fish ng/mL 0.077 0.035 0.042 100 0.051 0.30 0.0172 0.0076 P.256 MJIW P.207 MIW
11/05/01 Se Fish ng/mL 0.103 0.103 0.065 100 0.090 0.30 0.0301 0.0073 P.256 MJIW P.207 MIW
11/14/01 Se Fish ng/mL 0.056 0.046 0.054 100 0.052 0.30 0.0173 0.0018 P.256 MJIW P.207 MIW
11/14/01 Se Fish ng/mL 0.044 0.054 0.035 100 0.044 0.30 0.0148 0.0032 P.256 MJIW P.207 MIW
01/14/02 Se Fish ng/mL 0.054 0.040 0.041 100 0.045 050 0.0091 0.0015 P.256 MJIW P.207 MJIW
01/22/02 Se Fish ng/mL 0.033 0.012 0.014 100 0.020 0.50 0.0039 0.0024 P.256 MJIW P.207 MIW
11/26/01 Se Sediment ng/mL 0.094 0.027 0.019 100 0.047 025 0.0186 0.0164 P.256 MJIW P.207 MJIW
02/19/02 Se Sediment ng/mL 0.030 0.014 0.012 100 0019 025 0.0076 0.0040 P.256 MJW P.207 MJIW
03/06/02 Se Sediment ng/mL 0.068 0.033 0.043 100 0048 025 0.0191 0.0072 P.256 MJW P.207 MJIW
01/17/02 Hg Fish ng/mL 0.036 -0.006 0.016 100 0.015 0.25 0.0060 0.0083 P.510e MJW P.198 MJIW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the
group.

®Mean Conc. = the mean solution concentration of the procedural blanks for ablock, n = 3; units ng/mL.

“Sample Wt. or Vol = weight (g) or Vol (mL) used for BEC calculation.
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Table 24. Blank equivalent concentrations (ng/g) of elements in digestion
blanks prepared and analyzed with the fish composite sample set.

BEC BEC BEC
Element Blk 1 Blk 2 Blk 3
Li <1 <1 <1
Be <1 <1 <1
Na 0.26 <01 <0.1
Mg 0.78 5.6 2.4
Al 0.77 2.1 1.3
K <01 <01 <0.1
Ca 31 6.6 10
Ti 0.16 0.41 <0.1
\Y <01 <01 <01
Cr <1 <1 <1
Mn <0.1 <01 <01
Fe 12 15 13
Co <0.1 <0.1 <0.1
Ni <1 <1 <1
Cu <1 <1 <1
n <1 1.2 1
Ga <0.1 <0.1 <0.1
Ge <01 <01 <01
As <01 <0.1 <0.1
Rb <01 <01 <01
S <1 <1 <1
Y <1 <1 <1
Zr <1 <1 <1
Nb <1 <1 <1
Mo <01 <01 <0.1
Ru <1 <1 <1
Pd <0.1 <0.1 <0.1
Ag <01 <01 <01
Cd <0.1 <0.1 <0.1
In <1 <1 <1
Sn 0.1 0.1 <0.1
Sb <0.1 <0.1 <0.1
Te <0.1 <01 <01
Cs <1 <1 <1
Ba <1 <1 <1
La <01 <0.1 <0.1
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BEC BEC BEC

Element Blk 1 Blk 2 Blk 3
Ce <0.1 <01 <0.1
Pr <0.1 <0.1 <0.1
Nd <0.1 <01 <0.1
Sm <0.1 <0.1 <0.1
Eu <0.1 <01 <0.1
Gd <0.1 <0.1 <0.1
Tb <0.1 <01 <0.1
Dy <0.1 <0.1 <0.1
Ho <0.1 <01 <0.1
Er <01 <01 <01
m <0.1 <0.1 <0.1
Yb <01 <01 <01
Lu <0.1 <0.1 <0.1
Hf <01 <01 <01
Ta <0.1 <0.1 <0.1
w <0.1 <01 <01
Re <0.1 <0.1 <0.1
Os <0.1 <01 <0.1
Ir <0.1 <0.1 <0.1
Pt <0.1 <01 <0.1
Au <0.1 <0.1 <0.1
TI <0.1 <01 <0.1
Pb <1 <1 <1
Bi <1 <1 <1
U <1 <1 <1
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Table 25. Instrument detection limits for selenium and mercury.

Run Std Std Std Std Oper.
BID Date® Ele. Conc’ SD1° SD2 SD3 IDLY Units SOP Init.

11/14/00 02/14/01  Se 050 0.0224 0.0270 0.0287 0.078 ng/mL E.059 MJIW
09/26/01 10/02/01  Se 0.50 0.0186 0.0140 0.0230 0.056 ng/mL E.059 MJIW
02/05/02 02/07/02 Hg 0.25 0.0267 00208 0.0165 0.064 ng/mL E.059 MJIW

4Date of 3rd consecutive day analysis, following which IDL was computed.

P Concentration of low level standard used in analysis, in ppb.
¢Standard deviation from analysis of standard seven consecutive timesin one day, on three non-
consecutive days (SD1, SD2, SD3).

4IDL = instrument detection limit, computed as three times the mean of standard deviations.
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Table 26. Method detection limits for selenium and mercury.

Sample Prep Prep.
BID? Element Matrix ~ W/D/L" SD Blk SD MDL® SOP [ nit. ISOP Inst. Init. Units
07/30/01 Se Water L 0.0673  0.0577 0.27 p.255 MIW p.207 MJIW ng/mL
08/20/01 Se Water L 0.0797 0.0710 0.32 p.255 MIW p.207 MJIW ng/mL
10/22/01 Se Water L 0.0440 0.0321 0.16 P.255 MIW P.207 MJIW ng/mL
01/23/02 Se Water L 0.2539  0.0409 0.77 p.255 MIW p.207 MJIW ng/mL
11/05/01 Se Fish D 0.0038 0.0073 0.02 P.256 MIW P.207 MJIW no/g
11/14/01 Se Fish D 0.0028 0.0017 0.01 P.256 MIW p.207 MJIW ng/g
01/14/02 Se Fish D 0.0023 0.0015 0.01 P.256 MIW p.207 MJIW no/g
01/22/02 Se Fish D 0.0015 0.0023 0.01 P.256 MIW P.207 MJIW no/g
11/26/01 Se Sediment D 0.0073 0.0164 0.05 P.256 MIW p.207 MJIW no/g
02/19/02 Se Sediment D 0.0037  0.0040 0.02 P.256 MIW P.207 MJIW no/g
03/06/02 Se Sediment D 0.0049 0.0072 0.03 P.256 MIW p.207 MJIW no/g
01/17/02 Hg Fish D 0.0117  0.0083 0.04 P.510e MIW P.198 MJIW no/g

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify the sample as a member of the
group or "block."

"W/DJ/L = state of starting sample: wet (W), dry (D), or liquid (L).

°MDL = method limit of detection, computed as 3 X (SD,? + SDZ)"*where SD,, = standard deviation of a blank (n = 3) and

SD, = standard deviation of alow level sample or spiked sample (n = 3).
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Table 27. GPS coordinates of the three study sites.

North West
Elevation Error
L ocation Date Deg Min Sec Deg Min Sec  Time (m) (xm)
North Pond 07/09/01 39 57 20.44 111 51 2397 1225 1378 8.1
Lily Pond 07/09/01 39 57 11.65 111 51 22.67 1500 1384 8.1
Utah Lake 07/10/01 40 11 5557 111 43 791 1158 1370 7.9
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Table 28. Length (mm) and weight (g) data for June sucker.

Total Total
Date  Sample Cage Fish length weight
Location Collected Interval No. No. (mm) (g) Comments

Hatchery  07/12/01 0 1 59 1.4 selenium and metal/Hg
anaysis

Hatchery  07/12/01 0 2 57 0.7 selenium and metal/Hg
analysis

Hatchery 07/12/01 0 3 48 0.8 sdlenium and metal/Hg
analysis

Hatchery 07/12/01 0 4 45 0.5 sdlenium and metal/Hg
analysis

Hatchery 07/12/01 0 5 50 1  sdlenium and metal/Hg
analysis

Hatchery  07/12/01 0 6 46 0.6 sdlenium and metal/Hg
anaysis

Hatchery 07/12/01 0 7 49 0.9 selenium and metal/Hg
analysis

Hatchery 07/12/01 0 8 40 0.6 selenium and metal/Hg
analysis

Hatchery  07/12/01 0 9 49 0.9 sdlenium and metal/Hg
analysis

North Pond 07/26/01 0.5 G 1 53 0.9

North Pond 07/26/01 0.5 G 2 47 0.8

North Pond 07/26/01 0.5 G 3 42 0.6

North Pond 07/26/01 0.5 F 1 40 0.2

North Pond 07/26/01 0.5 F 2 54 1.3

North Pond 07/26/01 0.5 F 3 39 0.6

North Pond 07/26/01 0.5 H 1 51 12

North Pond 07/26/01 0.5 H 2 62 1.7

North Pond 07/26/01 0.5 H 3 55 0.7

North Pond 07/26/01 0.5 E 1 52 1

North Pond 07/26/01 0.5 E 2 55 16

North Pond 07/26/01 0.5 E 3 52 12

Lily Pond 07/26/01 0.5 C 1 48 0.6

Lily Pond 07/26/01 0.5 C 2 52 1.3

Lily Pond 07/26/01 0.5 C 3 45 0.7

Lily Pond 07/26/01 0.5 C 4 56 1.3

Lily Pond 07/26/01 0.5 B 1 44 0.9

Lily Pond 07/26/01 0.5 B 2 60 1.4

Lily Pond 07/26/01 0.5 B 3 53 11
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Date

Total Total
Sample Cage Fish length weight

Location Collected Interval No. No. (mm) (g) Comments

Lily Pond 07/26/01 0.5 D 1 50 1.2

Lily Pond 07/26/01 0.5 D 2 49 0.7

Lily Pond 07/26/01 0.5 D 3 54 1

Lily Pond 07/26/01 0.5 A 1 39 0.6

Lily Pond 07/26/01 0.5 A 2 48 0.9

Lily Pond 07/26/01 0.5 A 3 56 1.7

Utah Lake 07/26/01 0.5 K 1 48 1.8

Utah Lake 07/26/01 0.5 K 2 42 0.6

Utah Lake 07/26/01 0.5 K 3 48 11

Utah Lake 07/26/01 0.5 J 1 61 1.8

Utah Lake 07/26/01 0.5 J 2 52 0.9

Utah Lake 07/26/01 0.5 J 3 40 0.5

Utah Lake 07/26/01 0.5 L 1 61 2

UtahLake 07/26/01 0.5 L 2 50 13

Utah Lake 07/26/01 0.5 L 3 53 11

Utah Lake 07/26/01 0.5 | 1 47 11

Utah Lake 07/26/01 0.5 I 2 51 1

UtahLake 07/26/01 0.5 I 3 45 0.6

Hatchery 08/06/01 45 1 gm, no lengths taken;
selenium and metal/Hg
analysis

North Pond 08/09/01 1 E 1 56 1.45 lengths taken after frozen

North Pond 08/09/01 1 E 2 52 1.12 lengths taken after frozen

North Pond 08/09/01 1 F 1 72 4.22 lengths taken after frozen

North Pond 08/09/01 1 G 1 49 0.89 lengths taken after frozen

North Pond 08/09/01 1 G 2 63 1.84 lengths taken after frozen

North Pond 08/09/01 1 H 1 62 1.48 lengths taken after frozen

North Pond 08/09/01 1 H 2 59 1.69 lengths taken after frozen

Lily Pond  08/09/01 1 A 1 54 1.06 lengths taken after frozen

Lily Pond  08/09/01 1 A 2 52 0.85 lengths taken after frozen

Lily Pond  08/09/01 1 B 1 57 1.31 lengths taken after frozen

Lily Pond  08/09/01 1 B 2 57 1.18 lengths taken after frozen

Lily Pond  08/09/01 1 C 1 64 1.84 lengths taken after frozen

Lily Pond  08/09/01 1 C 2 49 1.16 lengths taken after frozen;
tail broken

Lily Pond  08/09/01 1 D 1 50 0.74 lengths taken after frozen

Lily Pond  08/09/01 1 D 2 57 1.01 lengths taken after frozen

Utah Lake 08/09/01 1 I 1 77 3.86




Date

Total Total
Sample Cage Fish length weight

Location Collected Interval No. No. (mm) (g) Comments

Utah Lake 08/09/01 1 J 1 54 1.28

Utah Lake 08/09/01 1 J 2 51 0.96

Utah Lake 08/09/01 1 K 1 60 1.53

Utah Lake 08/09/01 1 L 1 68 2.4

Lily Pond  09/05/01 2 A 1 57 16 parasite; anus

Lily Pond  09/05/01 2 B 1 58 1.3 parasite; anus

Lily Pond  09/05/01 2 C 1 53 1.1

Lily Pond  09/05/01 2 D 1 70 15 parasite; anus

North Pond (09/05/01 2 E 1 55 1.3

North Pond 09/05/01 2 F 1 70 2.7

North Pond (09/05/01 2 G 1 56 14

Utah Lake (09/05/01 2 I 1 62 1.9

Utah Lake 09/05/01 2 J 1 75 32

Utah Lake 09/05/01 2 K 1 68 2.4

Utah Lake 09/05/01 2 L 1 70 2.6

Utah Lake 10/07/01 3 J 1 84 4.8

Utah Lake 10/07/01 3 K 1 80 4.3

Utah Lake 10/07/01 3 K 2 78 3.7 fish taken because no fish in
cagel

Utah Lake 10/07/01 3 L 1 75 3.3

North Pond 10/08/01 3 E 1 80 5.7 growth on dorsd fin
(fungus?)

North Pond 10/08/01 3 F 1 95 8.9

North Pond 10/08/01 3 G 1 82 4.8 growth by left pectoral fin
fish taken because no fish in

North Pond 10/08/01 3 G 2 42 0.7 cage H, mouth deformity

Lily Pond  10/08/01 3 A 1 62 2.2

Lily Pond  10/08/01 3 B 1 72 3.7

Lily Pond  10/08/01 3 C 1 58 1.7 growth on dorsdl fin
(fungus?)

Lily Pond  10/08/01 3 C 2 57 19 ectoparsite at anus

Lily Pond 10/11/01 3 A 1 55 1  metal/Hg sample

Lily Pond 10/11/01 3 B 1 65 1.9 metal/Hg sample

North Pond 10/11/01 3 G 1 9 8.3 metal/Hg sample

North Pond 10/11/01 3 G 2 56 1.3 metal/Hg sample

Utah Lake 10/11/01 3 K 1 74 3  meta/Hg sample

Utah Lake 10/11/01 3 K 2 79 3.2 meta/Hg sample
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Total Total
Date  Sample Cage Fish length weight
Location Collected Interval No. No. (mm) (g) Comments

Lily Pond  11/05/01 4 1 63 2 raceway 10

Lily Pond 11/05/01 60 21 raceway 11

Lily Pond 11/05/01 62 2.2 raceway 10, lighter in color

North Pond 11/05/01 87 6.4 raceway 11

North Pond 11/05/01 83 6.4 Raceway 10, Learnae-
pectoral, anal, and caudal
fins

North Pond 11/05/01 4 G 1 90 8.2 Raceway 10, Learnae fungus
on dorsal fin, hemorraging
around anus

ADMNDDN
mmoO >
el o

Utah Lake 11/05/01 4 J 1 91 6.6 Raceway 11

Utah Lake 11/05/01 4 K 1 107 104 Raceway 11

Utah Lake 11/05/01 4 L 1 92 6.4 Raceway 10

Lily Pond  12/03/01 5 B 1 64 1.8 Raceway 11

Lily Pond  12/03/01 5 B 2 58 0.7 Raceway 11

North Pond 12/03/01 5 E 1 101 11.7 Raceway 11

North Pond 12/03/01 5 E 2 86 5.7 Raceway 11

North Pond 12/03/01 5 G 1 100 10.8 Raceway 10; Learnae on
dorsal, fungus too

North Pond 12/03/01 5 G 2 92 8.4 Raceway 10

Utah Lake 12/03/01 5 J 1 102 9.3 Raceway 11

Utah Lake 12/03/01 5 J 2 100 7.7 Raceway 11

Utah Lake 12/03/01 5 K 1 99 7.7 Raceway 11

Utah Lake 12/03/01 5 K 2 91 6.5 Raceway 11
Raceway 10; truncated

Utah Lake 12/03/01 5 L 1 83 51 operculum

Utah Lake 12/03/01 5 L 2 85 54 Raceway 10

North Pond 12/03/01 5 E 3 90 6.1 Raceway 11

North Pond 12/03/01 5 E 4 100 10 Raceway 11:Learnaeon
dorsa fin

North Pond 12/03/01 5 E 5 82 4.8 Raceway 11; shortened

operculum; red below eye

North Pond 12/03/01 5 E 6 86 5.7 Raceway 11, shortened
operculum

North Pond 12/03/01 5 E 7 90 6.4 Raceway 11

North Pond 12/03/01 5 G 3 99 9.7 Raceway 10

North Pond 12/03/01 5 G 4 87 4.4 Raceway 10; Learnae on
ana fin

North Pond 12/03/01 5 G 5 95 7.7 Raceway 10

North Pond 12/03/01 5 G 6 58 2.2 Raceway 10
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Total Total
Date  Sample Cage Fish length weight
Location Collected Interval No. No. (mm) (g) Comments

Utah Lake 12/03/01 5 J 3 103 10.1 Raceway 11; split tail

Utah Lake 12/03/01 5 J 4 89 5.9 Raceway 11; shortened
operculum

Utah Lake 12/03/01 5 J 5 80 45 Raceway 11; split tall

Utah Lake 12/03/01 5 K 3 110 122 Raceway 11

Utah Lake 12/03/01 5 K 4 100 8.6 Raceway 11

Utah Lake 12/03/01 5 K 5 87 56 Raceway 11

Utah Lake 12/03/01 5 L 3 97 7.9 Raceway 10; shortened
operculum

Utah Lake 12/03/01 5 L 4 101 8.8 Raceway 10

Utah Lake 12/03/01 5 L 5 89 55 Raceway 10; shortened

operculum
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Table 29. Quality assurance samples for total carbon analysis of sediment.

Total Carbon Standard Measured Total Carbon

Date of Analysis (mg Clg) (mg C/g)
03/28/02 125 129
03/28/02 125 124
03/28/02 250 264
03/28/02 250 256
03/28/02 500 474
03/28/02 500 503
03/28/02 1000 1024
03/28/02 1000 989
03/28/02 2000 1968
03/28/02 2000 1952
03/28/02 4000 3810
03/28/02 4000 3878
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Table 30. Water quality collected in-situ using the Hydrolab DataSonde Water Quality
Monitoring unit. Depth was measured at the same locations the water sample was taken.
Temp = temperature. Cond = conductivity. Sal = salinity.

Dissolved
Temp Cond Sal Oxygen Depth
Location Station Date Time (°C) pH (mscm) (ppt) (mg/L) (cm)

LilyPond East 7/12/010 832 2115 748 2260 120 411 88
Lily Pond West 7/11/01 838 2115 745 2260 1.20 3.87 86
Lily Pond A 7/26/01 850 2115 7.36 2.29 12 4.17
Lily Pond B 7/26/01 845 2117 741 2.28 12 411
Lily Pond C 7/26/01 841 2117 7.42 2.28 1.2 4.12
Lily Pond D 7/26/01 854 2114 745 2.29 12 4.2
LilyPond East 7/26/01 835 2117 7.36 2.3 12 4.2 83
LilyPond West 7/26/01 849 2117 7.38 2.28 12 4.13 86
LilyPond East 8/9/01 1255 2198 691 2274 12 4.24
LilyPond West 8/9/01 1250 22.01 689 2.268 12 3.91
LilyPond East 9/501 708 20.78 7.51 2.28 12 2.67 82
LilyPond West 9/501 718 20.81 7.55 2.29 12 2.92 85
LilyPond East 10/7/010 823 2039 7.74 2.24 12 3.55 79
LilyPond West 10/7/01 828 2041 7.66 2.24 12 3.61 86
North Pond North 7/12/01 1142 21.78 747 2160 120 5.01 68
North Pond South 7/11/01 1133 2181 742 2160 120 5.13 78
NorthPond E 7/26/01 719 2025 7.45 221 12 3.32
NorthPond F 7/26/01 711 20.3 1.47 2.22 12 3.22
NorthPond G 7/26/01 714 2042 7.47 221 12 3.57
NorthPond H 7/26/01 717 2034  7.47 2.22 12 3.42
North Pond North 7/26/01 707 2035 7.49 2.22 12 3.83 71
North Pond South 7/26/01 705  20.64 7.53 2.23 12 3.55 82
North Pond North 8/9/01 1045 20.85 6.99 2193 12 4.28
North Pond South 8/9/01 1040 2098 7.01 2194 1.2 4.14
North Pond North 9/5/01 849 20.26 7.67 2.17 12 3.53 66
NorthPond South 9/5/01 840 2042 7.66 2.17 12 3.69 74
North Pond North 10/7/01 923 1918 7.69 2.15 11 4.42 70
North Pond South 10/7/01 918 1957 7.84 2.14 11 4.44 78
UtahLake East 7/11/01 1417 26.81 897 1338 0.70 12.27 60
Utah Lake West 7/12/01 1414 2759 896 1342 0.70 12.63 58
UtahLake East 7/26/01 1204 2156 859 1414 0.7 6.45 51
Utah Lake I 7/26/01 1220  21.7 866  1.399 0.7 6.23
Utah Lake J 7/26/01 1225 21.67 867 1399 0.7 6.06
Utah Lake K 7/26/01 1228 21.68 8.67 1397 0.7 6.11
Utah Lake L 7/26/01 1223 21.68 8.68  1.398 0.7 5.9
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Dissolved
Temp Cond Sal Oxygen Depth
Location Station Date Time (°C) pH (mscm) (ppt) (mg/L) (cm)

UtahLake West 7/26/01 1214 21.61 864 1407 0.7 6.22 51
UtahLake East 8/13/01 922 2057 812 1395 0.7 3.25

UtahLake West 8/13/01 920 20.61 808 1.408 0.7 331 33
UtahLake East 9/501 1137 2245 834 1.52 0.8 6.48 19
UtahLake West 9/5/01 1145 22.73 8.3 15 0.8 6.02 18
Utah Lake North 10/7/01 1138 1548 849 1.47 0.8 8.54 0.5
Utah Lake South 10/7/01 1142 1743 854 1436 0.8 9.69 0.5
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Table 31. Water quality data collected from grab samples. Analyses conducted at CERC
within 24-hr of collection. Turb = turbidity. Temp = temperature. Cond = conductivity. Alk =
alkalinity (measured as CaCO;). Hard = hardness (measured as CaC0;).

Date Turb Temp Cond Alk Hard
Site Station Collected (NTU) (°C) (mslcm) pH (mg/L) (mg/L)
Lily Pond East 07/11/01 8 18 2.57 7.6 248 352
Lily Pond West 07/11/01 8 18.2 2.56 7.65 246 354
Lily Pond  West 07/26/01 4.7 189 2.56 7.7 248 350
Lily Pond East 07/26/01 0.4 18.2 2.61 7.66 248 352
Lily Pond  West 08/09/01 0.55 19.1 2.55 7.78 254 360
Lily Pond East 08/09/01 0.55 17.9 2.61 7.82 252 360
Lily Pond East 09/05/01 1.2 19.6 2.51 8 252 384
Lily Pond East 09/0501 0.8 21.8 2.39 8.04 252 390
Lily Pond  West 09/05/01 0.45 20.6 2.47 797 248 378
Lily Pond  West 10/08/01 0.3 17.3 2.66 7.94 262 370
Lily Pond East 10/08/01 15 17.2 2.67 7.98 244 360
North Pond North 07/17/01 11 18 2.57 7.71 244 346
North Pond South 07/11/01 8 18.2 2.44 7.9 246 346
North Pond South 07/26/01 0.5 17.8 2.52 7.79 188 344
North Pond North  07/26/01 0.5 19.7 241 7.74 244 350
North Pond North 08/09/01 0.45 18 2.52 7.82 254 358
North Pond South 08/09/01 0.42 18 2.52 7.96 250 354
North Pond North 09/05/01 0.7 19.3 2.40 8.11 248 374
North Pond North 09/05/01 0.4 19.7 2.38 8.12 250 392
North Pond North  10/08/01 3 17.7 2.52 8.16 242 354
North Pond South 10/08/01 0.5 17 2.57 8.03 256 362
UtahLake East 07/11/01 77 189 1.47 9.18 212 340
UtahLake West 07/12/01 80 189 1.47 9.04 218 352
UtahLake West 07/26/01 250 18.6 1.49 8.75 360 440
UtahLake East 07/26/01 250 19 1.50 8.7 340 400
UtahLake West 08/13/01 76 19.7 1.52 8.41 260 360
UtahLake East 08/13/01 83 16.6 1.61 8.43 292 384
UtahLake West 09/05/01 65 19.7 1.64 85 286 448
UtahLake East 09/05/01 70 20.6 1.63 8.52 292 456
Utah Lake North 10/08/01 81 17.3 1.79 8.32 264 480
UtahLake East 10/08/01 29 17.2 1.82 8.35 256 486
Raceway 10 11/05/01 0.95 23.3 0.67 8.22 256 286
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Date Turb Temp Cond Alk Hard
Site Station Collected (NTU)  (°C) (ms/cm) pH (mg/L) (mg/L)

Raceway 11 11/05/01 11 23.2 0.67 8.28 256 284
Raceway 10 12/03/01 0.76 20.2 0.71 8.29 256 286
Raceway 11 12/03/01  0.77 20.2 0.71 8.36 262 292
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Table 32. Quality assurance data for water quality measurements taken at CERC. Temp =
temperature. Cond = conductivity. Alk = alkalinity (measured as CaCQ,). Hard = hardness
(measured as CaCO).

Date Turb Temp Cond Alk Hard
Site Collected (NTU) (°C) (msem) pH (mg/L) (mg/L)
Alk Standard (250) 07/11/01 10.66 248
Alk Standard (250) 07/11/01 10.66 248
Alk Standard (250) 07/12/01 240
Alk Standard (250) 07/12/01 240
Alk Standard (250) 08/09/01 10.71 256
Alk Standard (250) 08/09/01 250
Alk Standard (250) 08/13/01 10.73 260
Alk Standard (150) 09/06/01 9.78 142
Alk Standard (250) 10/10/01 10.57 252
Alk Standard (200) 11/05/01 204
Alk Standard (250) 12/03/01 10.81 252
Cond Standard (1) 07/11/01 23.1 1.04
Cond Standard (1) 07/12/01 219 0.91
Cond Standard (1) 08/09/01 2408 1.02
Cond Standard (1) 08/13/01 22.8 1.03
Cond Standard (1.137) 10/10/01 20.9 1.22
Cond Standard (1.137)  10/10/01 21.2 1.23
Cond Standard (1.137) 11/05/01 21.9 121
Cond Standard (1.137) 12/03/01 20.5 1.26
Cond Standard (2) 07/11/01 21.9 1.39
Cond Standard (2) 07/11/01 23.1 197
Cond Standard (2) 08/09/01 24,08 1.93
Cond Standard (2) 09/06/01 22.9 1.97
Hard Standard (100) 10/10/01 98
Hard Standard (100) 11/05/01 96
Hard Standard (100) 12/03/01 102
Hard Standard (200) 09/06/01 222
Hard Standard (300) 07/12/01 282
Hard Standard (300) 07/27/01 288
Hard Standard (300) 08/09/01 298
Hard Standard (300) 08/09/01 294
Hard Standard (300) 08/13/01 300
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Date Turb Temp Cond Alk Hard

Site Collected (NTU) (°C) (msem) pH (mg/L) (mg/L)
CERC Wdll 07/11/01 10 204 0.73 8.79 254 40
CERC Wdll 07/27/01 14 22.6 0.66 7.83 264 286
CERC Wdll 08/09/01 0.75 22.6 0.67 10.39 262 284
CERC Wdll 08/09/01  0.88 7.88 250 284
CERC Wdll 08/09/01 7.8 254 290
CERC Wdll 08/14/01 0.54 22.6 0.66 7.86 248 284
CERC Wdll 09/05/01 0.84 23.3 0.66 7.87 252 292
CERC Wdll 10/10/01 0.85 19.8 1.00 7.88 252 282
CERC Wdll 12/03/01 18.5 0.73
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Table 33. Chlorophyll a data from water samples. Quality assurance samples are listed at the
end of the table.

Site Station Datecollected  Chlorophyll a (nmg/L)
Lily Pond East 07/11/01 5.30
Lily Pond West 07/11/01 2.03
Lily Pond East 07/26/01 1.27
Lily Pond West 07/26/01 40.6
Lily Pond East 08/09/01 0.226
Lily Pond West 08/09/01 0.790
Lily Pond East 09/05/01 2.19
Lily Pond West 09/05/01 0.199
Lily Pond East 10/08/01 2.75
Lily Pond West 10/08/01 2.26
North Pond North 07/11/01 2.67
North Pond South 07/11/01 2.30
North Pond North 07/26/01 1.28
North Pond South 07/26/01 0.971
North Pond North 08/09/01 0.211
North Pond South 08/09/01 0.203
North Pond North 09/05/01 0.263
North Pond South 09/05/01 0.222
North Pond North 10/08/01 0.670
North Pond South 10/08/01 1.02
Utah Lake East 07/11/01 253
Utah Lake West 07/11/01 183
Utah Lake East 07/26/01 194
Utah Lake West 07/26/01 84.9
Utah Lake East 08/13/01 33.1
Utah Lake West 08/13/01 27.1
Utah Lake East 09/05/01 28.2
Utah Lake West 09/05/01 35.7
Utah Lake North 10/08/01 90.3
Utah Lake East 10/08/01 85.8
Raceway 10 11/05/01 0.032
Raceway 10 12/03/01 0.021
Raceway 11 11/05/01 0.037
Raceway 11 12/03/01 0.025
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Site

Station

Date collected

Chlorophyll a (ng/L)

Pre-filtered Blank
Post-filtered Blank
Pre-filtered Blank
Post-filtered Blank
Pre-filtered Blank
Post-filtered Blank
Pre-filtered Blank
Post-filtered Blank
Pre-filtered Blank
Mid-filtered blank
Post-filtered Blank
Pre-filtered Blank
Post-filtered Blank

07/11/01
07/11/01
07/26/01
07/26/01
08/09/01
08/09/01
08/13/01
08/13/01
09/07/01
09/07/01
09/07/01
10/10/01
10/10/01

0.055
0.073
0.055
0.097
0.000
0.021
0.026
0.043
0.007
0.013
0.053
0.059
0.033
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Table 34. Ammonia data (measured as total ammonia as N) from grab water samples and field
blanks.

Site Station Date Collected Duplicate NH,-N (mg/L)
Lily Pond East 07/11/01 0.01
Lily Pond West 07/11/01 0.01
Lily Pond East 07/26/01 0.01
Lily Pond West 07/26/01 0.01
Lily Pond East 08/09/01 0.02
Lily Pond West 08/09/01 0.02
Lily Pond East 09/05/01 0.01
Lily Pond East 09/05/01 dup 0.02
Lily Pond West 09/05/01 0.01
North Pond North 07/11/01 0.02
North Pond South 07/11/01 0.01
North Pond North 07/26/01 0
North Pond South 07/26/01 0.01
North Pond North 08/09/01 0.02
North Pond South 08/09/01 0.02
North Pond North 09/05/01 0.02
North Pond South 09/05/01 0.01
Utah Lake East 07/11/01 0.03
Utah Lake West 07/11/01 0.03
Utah Lake East 07/26/01 0.03
Utah Lake West 07/26/01 0.01
Utah Lake East 08/13/01 0.02
Utah Lake West 08/13/01 0.03
Utah Lake East 09/05/01 0.89
Utah Lake West 09/05/01 0.89
Pre-filter blank 07/11/01 0.02
Post-filter blank 07/11/01 0
Pre-filter blank 07/26/01 0.01
Post-filter blank 07/26/01 0.01
Pre-filter blank 08/09/01 0.02
Post-filter blank 08/09/01 0
Pre-filter blank 08/13/01 0
Post-filter blank 08/13/01 0
Pre-filter blank 09/05/01 0
Post-filter blank 09/05/01 0.02
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Table 35. Quality assurance samples for ammonia (measured as total ammonia as N).

Nominal
Site/ Date Date Concentrati  Spike Ammonia
Sample Station  Collected Analyzed on(mg/L) (mg/L asN (mg/L asN)
Blank 07/30/01  07/30/01 0 0.01
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0.01
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0
Blank 07/30/01  07/30/01 0 0
Blank 09/12/01  09/12/01 0 0
Blank 09/12/01  09/12/01 0 0
Blank 09/12/01  09/12/01 0 0
Blank 09/12/01  09/12/01 0 0
Blank 09/12/01  09/12/01 0 0
Blank 09/12/01  09/12/01 0 0.01
Standard 07/30/01  07/30/01 1 1.01
Standard 07/30/01  07/30/01 1 1
Standard 07/30/01  07/30/01 1 0.97
Standard 07/30/01  07/30/01 1 0.96
Standard 07/30/01  07/30/01 1 1.01
Standard 07/30/01  07/30/01 1 1.01
Standard 07/30/01  07/30/01 10.7 11.23
Standard 07/30/01  07/30/01 10.7 11.52
Standard 09/12/01  09/12/01 1 1.07
Standard 09/12/01  09/12/01 1 1.07
Standard 09/12/01  09/12/01 1 1.07
Standard 09/12/01  09/12/01 1 1
Standard 09/12/01  09/12/01 1 1.08
Standard 09/12/01  09/12/01 1 1.06
Standard 09/12/01  09/12/01 10.7 11.53
North Pond South 07/11/01  07/30/01 0.01 0.26 0.29
Lily Pond East 07/11/01  07/30/01 0.01 0.26 0.29
Utah Lake East 07/11/01  07/30/01 0.03 0.26 0.31
Didtilled
Water 07/26/01  07/26/01 0 0.26 0.27
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Table 36. Average particulate carbon (ng/L) measured in grab water samples. POC =
particulate organic carbon.

Site Station Date Collected Ave POC (ng/L)
Lily Pond East 07/11/01 128
Lily Pond West 07/11/01 57
Lily Pond East 07/26/01 218
Lily Pond West 07/26/01 4560
Lily Pond East 08/09/01 128
Lily Pond West 08/09/01 174
Lily Pond East 09/06/01 608
Lily Pond East 09/06/01 348
Lily Pond West 09/06/01 142
Lily Pond East 10/08/01 367
Lily Pond West 10/08/01 204
North Pond North 07/11/01 169
North Pond South 07/11/01 150
North Pond North 07/26/01 116
North Pond South 07/26/01 167
North Pond North 08/09/01 36
North Pond South 08/09/01 106
North Pond North 09/06/01 228
North Pond South 09/06/01 350
North Pond North 10/08/01 95
North Pond South 10/08/01 91
Utah Lake East 07/11/01 19577
Utah Lake West 07/11/01 19569
Utah Lake East 07/26/01 39740
Utah Lake West 07/26/01 53450
Utah Lake East 08/13/01 30349
Utah Lake West 08/13/01 27886
Utah Lake East 09/06/01 12724
Utah Lake West 09/06/01 13059
Utah Lake North 10/08/01 16612
Utah Lake East 10/08/01 6653
CERC Raceway 10 11/05/01 0
CERC Raceway 11 11/05/01 0
CERC Raceway 10 12/03/01 0
CERC Raceway 11 12/03/01 0
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Table 37. Quality assurance for particulate organic carbon analysis.

Position in

Analysis Analysis Standard Measured Std. Dev./
Date “Run” (mg C) (mgC) %Recovery Mean/Date  Date
01/23/02 Pre-samples 125 124.81 99.85 127 7.49
01/23/02 Mid-samples 125 125.33 100.26

01/23/02 Post-samples 125 146.3 117.04

01/24/02 Pre-samples 125 123.24 98.59

01/25/02 Pre-samples 125 121.67 97.34

01/25/02 Mid-samples 125 133.84 107.07

01/25/02 Post-samples 125 124.42 99.54

01/29/02 Pre-samples 125 122.95 98.36

01/29/02 Mid-samples 125 125.75 100.60

01/29/02 Post-samples 125 123.62 98.90

01/23/02 Pre-samples 250 247.39 98.96 249 6.70
01/23/02 Mid-samples 250 254.98 101.99

01/23/02 Post-samples 250 264.56 105.82

01/24/02 Pre-samples 250 249.65 99.86

01/25/02 Pre-samples 250 241.53 96.61

01/25/02 Post-samples 250 246.57 98.63

01/29/02 Pre-samples 250 245.52 98.21

01/29/02 Mid-samples 250 246.8 98.72

01/29/02 Post-samples 250 247.8 99.12

01/23/02 Pre-samples 500 493.84 98.77 499 8.91
01/23/02 Mid-samples 500 496.8 99.36

01/23/02 Post-samples 500 508.69 101.74

01/24/02 Pre-samples 500 501.95 100.39

01/25/02 Pre-samples 500 516.9 103.38

01/25/02 Mid-samples 500 495.53 99.11

01/25/02 Post-samples 500 484.71 96.94

01/29/02 Pre-samples 500 501.84 100.37

01/29/02 Mid-samples 500 493.5 98.70

01/29/02 Post-samples 500 496.78 99.36

01/23/02 Pre-samples 1000 996.05 99.61 996 13.06
01/23/02 Mid-samples 1000 994.42 99.44

01/24/02 Pre-samples 1000 1022.88 102.29

01/25/02 Pre-samples 1000 986.26 98.63

01/25/02 Mid-samples 1000 1001.64 100.16

01/25/02 Post-samples 1000 997.95 99.80

01/29/02 Pre-samples 1000 990.65 99.07

01/29/02 Post-samples 1000 978.39 97.84
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Position in

Analysis Analysis Standard Measured Std. Dev./
Date “Run” (mg C) (mgC) %Recovery Mean/Date  Date
01/25/02 Pre-samples 2000 1953.29 97.66 1946 7.99
01/25/02 Mid-samples 2000 1955.42 97.77

01/25/02 Post-samples 2000 1945.95 97.30

01/29/02 Pre-samples 2000 1940.81 97.04

01/29/02 Mid-samples 2000 1945.84 97.29

01/29/02 Post-samples 2000 1933.72 96.69

01/29/02 Post-samples 3000 2871.72 95.72
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Table 38. Temperature data collected using temperature monitoring.

North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) °C) (°C) (°C)
7/12/2001 13:00 18.95
7/12/2001 14:00 20.46
7/12/2001 15:00 22.28 21.38
7/12/2001 16:00 22.28 22.62
7/12/2001 17:00 21.87 22.59 20.46
7/12/2001 18:00 21.87 22.28 19.86
7/12/2001 19:00 21.56 21.97 19.55
7/12/2001 20:00 21.25 21.97 18.95
7/12/2001 21:00 20.94 21.67 21.07
7/12/2001 22:00 20.63 21.36 19.25
7/12/2001 23:00 20.33 21.36 19.55
7/13/2001 0:00 20.03 21.05 19.25
7/13/2001 1.00 20.03 21.05 19.25
7/13/2001 2:00 20.03 21.05 18.95
7/13/2001 3:00 20.03 21.05 18.35
7/13/2001 4:00 19.73 20.74 18.35
7/13/2001 5:00 19.73 20.74 18.06
7/13/2001 6:00 19.43 20.74 18.65
7/13/2001 7:00 19.43 20.74 17.76
7/13/2001 8:00 19.43 20.74 18.35
7/13/2001 9:00 19.43 21.05 18.35
7/13/2001 10:00 19.73 21.36 18.95
7/13/2001 11:00 20.33 21.36 18.95
7/13/2001 12:00 20.94 21.97 19.86
7/13/2001 13:00 21.25 21.97 20.16
7/13/2001 14:00 21.56 22.28 21.38
7/13/2001 15:00 21.56 21.97 22.62
7/13/2001 16:00 21.56 21.97 22.93
7/13/2001 17:00 21.56 21.67 23.24
7/13/2001 18:00 21.56 21.36 22.62
7/13/2001 19:00 21.56 21.67 21.99
7/13/2001 20:00 20.94 21.36 21.68
7/13/2001 21:00 20.63 21.36 21.07
7/13/2001 22:00 20.63 21.36 20.16
7/13/2001 23:00 20.03 21.05 19.55
7/14/2001 0:00 20.03 21.05 18.95
7/14/2001 1:00 20.03 21.05 18.35
7/14/2001 2:00 20.03 21.05 17.76
7/14/2001 3:00 20.03 21.05 17.46
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/14/2001 4:00 19.73 21.05 17.16
7/14/2001 5:00 19.73 20.74 16.86
7/14/2001 6:00 19.73 20.74 16.27
7/14/2001 7:00 19.73 20.74 16.27
7/14/2001 8:00 19.73 20.74 16.27
7/14/2001 9:00 19.73 21.05 15.98
7/14/2001 10:00 19.73 21.36 16.27
7/14/2001 11:00 20.33 21.36 16.86
7/14/2001 12:00 20.63 21.67 17.76
7/14/2001 13:00 20.63 21.36 18.06
7/14/2001 14:00 20.33 21.05 18.35
7/14/2001 15:00 20.33 21.36 18.95
7/14/2001 16:00 20.63 21.67 19.25
7/14/2001 17:00 21.25 21.67 19.55
7/14/2001 18:00 20.94 21.36 19.86
7/14/2001 19:00 20.33 21.05 19.55
7/14/2001 20:00 20.33 21.05 18.95
7/14/2001 21:00 20.03 21.05 18.06
7/14/2001 22:00 20.03 21.05 17.46
7/14/2001 23:00 19.73 20.74 16.86
7/15/2001 0:00 19.73 20.74 16.27
7/15/2001 1:.00 19.43 20.74 15.98
7/15/2001 2:00 19.43 20.74 15.69
7/15/2001 3:00 19.13 20.74 15.69
7/15/2001 4:00 18.83 20.44 15.11
7/15/2001 5:00 18.83 20.44 14.81
7/15/2001 6:00 18.83 20.74 14.52
7/15/2001 7:00 18.83 20.44 14.52
7/15/2001 8:00 18.83 20.44 14.23
7/15/2001 9:00 18.83 20.74 14.52
7/15/2001 10:00 19.13 20.74 14.81
7/15/2001 11:00 19.43 21.05 15.69
7/15/2001 12:00 20.03 21.67 16.27
7/15/2001 13:00 20.33 21.97 17.16
7/15/2001 14:00 20.63 21.36 19.25
7/15/2001 15:00 20.63 21.36 18.65
7/15/2001 16:00 20.63 21.67 19.25
7/15/2001 17:00 20.94 21.67 19.25
7/15/2001 18:00 21.25 21.67 19.86
7/15/2001 19:00 21.25 21.36 20.16
7/15/2001 20:00 20.94 21.36 19.55
7/15/2001 21:00 20.63 21.05 19.25

63



North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/15/2001 22:00 20.03 20.74 18.65
7/15/2001 23:00 19.73 20.74 18.06
7/16/2001 0:00 19.43 20.74 17.76
7/16/2001 1:.00 18.83 20.44 16.86
7/16/2001 2:00 18.53 20.44 16.57
7/16/2001 3:00 18.53 20.44 16.27
7/16/2001 4:00 18.23 20.44 15.69
7/16/2001 5:00 17.94 20.14 15.11
7/16/2001 6:00 17.94 20.14 14.52
7/16/2001 7:00 17.94 20.14 13.65
7/16/2001 8:00 17.94 20.44 13.65
7/16/2001 9:00 17.94 20.44 13.65
7/16/2001 10:00 18.53 20.74 14.23
7/16/2001 11:00 18.83 20.74 15.11
7/16/2001 12:00 19.43 21.36 16.27
7/16/2001 13:00 19.73 21.67 16.57
7/16/2001 14:00 20.33 21.67 17.76
7/16/2001 15:00 20.94 21.67 18.35
7/16/2001 16:00 21.25 21.67 19.25
7/16/2001 17:00 21.56 21.67 19.55
7/16/2001 18:00 21.56 21.67 19.86
7/16/2001 19:00 21.56 21.36 19.25
7/16/2001 20:00 21.25 21.05 18.95
7/16/2001 21:00 20.63 21.05 18.35
7/16/2001 22:00 20.33 20.74 18.06
7/16/2001 23:00 19.73 20.74 17.76
7/17/2001 0:00 19.43 20.74 17.76
7/17/2001 1.00 19.13 20.44 16.86
7/17/2001 2:00 18.83 20.44 16.27
7/17/2001 3:00 18.53 20.44 15.69
7/17/2001 4:00 18.23 20.44 15.39
7/17/2001 5:00 18.23 20.44 14.81
7/17/2001 6:00 18.23 20.44 14.23
7/17/2001 7:00 18.23 20.44 13.65
7/17/2001 8:00 18.23 20.44 13.36
7/17/2001 9:00 18.23 20.44 13.07
7/17/2001 10:00 18.53 20.74 13.94
7/17/2001 11:00 18.83 20.74 14.52
7/17/2001 12:00 19.43 21.36 15.98
7/17/2001 13:00 19.73 21.67 16.86
7/17/2001 14:00 20.33 21.67 18.06
7/17/2001 15:00 20.94 21.67 18.65
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/17/2001 16:00 21.25 21.67 18.95
7/17/2001 17:00 21.56 21.67 19.25
7/17/2001 18:00 21.87 21.67 19.55
7/17/2001 19:00 21.56 21.36 19.25
7/17/2001 20:00 21.25 21.05 19.25
7/17/2001 21:00 20.63 21.05 18.65
7/17/2001 22:00 20.33 21.05 18.06
7/17/2001 23:00 20.03 20.74 17.76
7/18/2001 0:00 19.43 20.74 17.16
7/18/2001 1:.00 19.13 20.44 16.86
7/18/2001 2:00 18.83 20.44 16.57
7/18/2001 3:00 18.53 20.44 16.27
7/18/2001 4:00 18.23 20.44 15.98
7/18/2001 5:00 18.23 20.44 15.69
7/18/2001 6:00 17.94 20.14 15.39
7/18/2001 7:00 17.94 20.14 15.11
7/18/2001 8:00 17.94 20.44 14.81
7/18/2001 9:00 17.94 20.44 15.11
7/18/2001 10:00 18.23 20.74 16.27
7/18/2001 11:00 18.83 21.05 17.76
7/18/2001 12:00 19.73 21.36 16.27
7/18/2001 13:00 19.73 21.67 16.57
7/18/2001 14:00 20.33 21.67 19.25
7/18/2001 15:00 20.94 21.67 20.16
7/18/2001 16:00 21.56 21.67 20.77
7/18/2001 17:00 21.87 21.67 21.07
7/18/2001 18:00 21.87 21.67 21.68
7/18/2001 19:00 21.87 21.67 21.68
7/18/2001 20:00 21.25 21.36 21.38
7/18/2001 21:00 20.94 21.36 20.77
7/18/2001 22:00 20.33 21.05 20.16
7/18/2001 23:00 20.33 21.05 19.86
7/19/2001 0:00 20.03 20.74 19.55
7/19/2001 1.00 19.73 20.74 18.95
7/19/2001 2:00 19.43 20.74 18.35
7/19/2001 3:00 19.13 20.74 17.76
7/19/2001 4:00 19.13 20.74 17.46
7/19/2001 5:00 18.83 20.74 16.86
7/19/2001 6:00 18.83 20.44 16.27
7/19/2001 7:00 18.83 20.44 15.39
7/19/2001 8:00 18.83 20.44 14.81
7/19/2001 9:00 18.83 20.74 15.11
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/19/2001 10:00 18.83 21.05 15.39
7/19/2001 11:00 19.43 21.05 17.46
7/19/2001 12:00 20.03 21.67 16.86
7/19/2001 13:00 20.03 21.97 18.06
7/19/2001 14:00 20.94 21.67 22.93
7/19/2001 15:00 21.56 21.97 20.77
7/19/2001 16:00 21.87 21.97 18.35
7/19/2001 17:00 22.18 21.97 21.99
7/19/2001 18:00 22.18 21.67 22.31
7/19/2001 19:00 21.87 21.67 22.62
7/19/2001 20:00 21.56 21.36 22.31
7/19/2001 21:00 20.94 21.36 21.38
7/19/2001 22:00 20.63 21.05 21.07
7/19/2001 23:00 20.63 21.05 20.46
7/20/2001 0:00 20.33 20.74 19.86
7/20/2001 1:.00 19.73 20.74 18.95
7/20/2001 2:00 19.43 20.74 18.06
7/20/2001 3:00 19.43 20.74 17.46
7/20/2001 4:00 19.13 20.44 16.57
7/20/2001 5:00 18.83 20.74 16.57
7/20/2001 6:00 18.83 20.74 15.98
7/20/2001 7:00 18.83 20.44 15.11
7/20/2001 8:00 18.83 20.44 15.11
7/20/2001 9:00 18.83 20.74 15.11
7/20/2001 10:00 19.13 21.05 15.39
7/20/2001 11:00 19.43 21.05 16.27
7/20/2001 12:00 20.03 21.67 17.46
7/20/2001 13:00 20.63 21.97 18.35
7/20/2001 14:00 21.25 21.97 19.25
7/20/2001 15:00 21.56 21.97 20.46
7/20/2001 16:00 22.18 21.97 20.77
7/20/2001 17:00 22.18 21.97 21.38
7/20/2001 18:00 22.18 21.97 21.99
7/20/2001 19:00 21.87 21.67 21.99
7/20/2001 20:00 21.56 21.36 21.07
7/20/2001 21:00 20.94 21.36 20.46
7/20/2001 22:00 20.63 21.05 20.16
7/20/2001 23:00 20.63 21.05 19.86
7/21/2001 0:00 20.03 20.74 19.55
7/21/2001 1:00 19.73 20.74 18.95
7/21/2001 2:00 19.43 20.74 18.06
7/21/2001 3:00 19.13 20.74 17.76
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/21/2001 4:00 19.13 20.44 16.86
7/21/2001 5:00 18.83 20.74 16.27
7/21/2001 6:00 18.83 20.44 15.98
7/21/2001 7:00 18.83 20.44 15.11
7/21/2001 8:00 18.53 20.44 14.81
7/21/2001 9:00 18.53 20.44 15.11
7/21/2001 10:00 18.83 21.05 15.39
7/21/2001 11:00 19.13 21.05 16.57
7/21/2001 12:00 19.73 21.67 18.06
7/21/2001 13:00 20.33 21.97 18.65
7/21/2001 14:00 20.94 21.97 18.35
7/21/2001 15:00 21.56 21.97 18.95
7/21/2001 16:00 21.87 21.97 20.77
7/21/2001 17:00 22.18 21.97 21.38
7/21/2001 18:00 22.18 21.97 21.38
7/21/2001 19:00 21.87 21.67 22.62
7/21/2001 20:00 21.25 21.36 21.07
7/21/2001 21:00 20.94 21.36 20.46
7/21/2001 22:00 20.63 21.05 19.86
7/21/2001 23:00 20.63 21.05 19.86
7/22/2001 0:00 20.03 20.74 18.95
7/22/2001 1:.00 19.73 20.74 18.65
7/22/2001 2:00 19.43 20.74 18.06
7/22/2001 3:00 19.13 20.44 17.46
7/22/2001 4:00 18.83 20.44 17.16
7/22/2001 5:00 18.83 20.44 16.57
7/22/2001 6:00 18.53 20.44 15.98
7/22/2001 7:00 18.53 20.44 15.69
7/22/2001 8:00 18.53 20.44 15.39
7/22/2001 9:00 18.53 20.74 15.69
7/22/2001 10:00 18.83 21.05 15.98
7/22/2001 11:00 19.13 21.05 16.27
7/22/2001 12:00 19.73 21.67 16.57
7/22/2001 13:00 20.33 21.97 16.86
7/22/2001 14:00 20.94 21.97 18.65
7/22/2001 15:00 21.56 21.97 20.16
7/22/2001 16:00 21.87 21.97 21.38
7/22/2001 17:00 21.87 21.97 20.77
7/22/2001 18:00 21.87 21.97 23.24
7/22/2001 19:00 21.87 21.67 23.24
7/22/2001 20:00 21.87 21.67 21.68
7/22/2001 21:00 21.25 21.36 22.93
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/22/2001 22:00 20.63 21.36 21.68
7/22/2001 23:00 20.33 21.05 21.07
7/23/2001 0:00 20.33 21.05 20.46
7/23/2001 1:.00 20.03 21.05 19.86
7/23/2001 2:00 20.03 20.74 18.95
7/23/2001 3:00 19.73 20.74 18.06
7/23/2001 4:00 19.43 20.74 17.46
7/23/2001 5:00 19.43 20.44 17.16
7/23/2001 6:00 19.13 20.44 16.27
7/23/2001 7:00 19.13 20.44 15.69
7/23/2001 8:00 18.83 20.44 15.39
7/23/2001 9:00 18.83 20.74 15.69
7/23/2001 10:00 19.13 21.05 16.27
7/23/2001 11:00 19.73 21.36 17.76
7/23/2001 12:00 20.03 21.67 17.76
7/23/2001 13:00 20.63 21.67 18.35
7/23/2001 14:00 21.25 21.97 20.16
7/23/2001 15:00 21.56 21.97 20.77
7/23/2001 16:00 21.56 21.97 21.99
7/23/2001 17:00 21.56 22.28 22.31
7/23/2001 18:00 21.56 21.97 21.38
7/23/2001 19:00 21.25 21.97 22.31
7/23/2001 20:00 20.94 21.67 21.99
7/23/2001 21:00 20.63 21.36 21.38
7/23/2001 22:00 20.33 21.05 21.07
7/23/2001 23:00 20.33 21.05 20.16
7/24/2001 0:00 20.03 21.05 19.25
7/24/2001 1.00 20.03 20.74 18.95
7/24/2001 2:00 19.73 20.74 18.65
7/24/2001 3:00 19.73 20.74 18.06
7/24/2001 4:00 19.43 20.74 17.76
7/24/2001 5:00 19.43 20.74 17.46
7/24/2001 6:00 19.13 20.44 17.16
7/24/2001 7:00 19.13 20.44 16.57
7/24/2001 8:00 19.13 20.44 16.57
7/24/2001 9:00 18.83 20.74 16.27
7/24/2001 10:00 19.13 21.05 16.57
7/24/2001 11:00 19.73 21.36 16.86
7/24/2001 12:00 20.03 21.97 16.86
7/24/2001 13:00 20.63 22.28 17.76
7/24/2001 14:00 21.25 21.97 18.35
7/24/2001 15:00 21.56 22.28 20.77
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/24/2001 16:00 21.87 22.28 22.93
7/24/2001 17:00 21.87 22.28 23.24
7/24/2001 18:00 21.87 22.28 25.16
7/24/2001 19:00 21.56 21.97 26.13
7/24/2001 20:00 21.25 21.67 25.81
7/24/2001 21:00 20.63 21.67 25.16
7/24/2001 22:00 20.63 21.36 24.19
7/24/2001 23:00 20.33 21.05 23.56
7/25/2001 0:00 20.33 21.05 22.62
7/25/2001 1:.00 20.03 21.05 21.38
7/25/2001 2:00 20.03 20.74 20.46
7/25/2001 3:00 19.73 20.74 20.16
7/25/2001 4:00 19.73 20.74 19.55
7/25/2001 5:00 19.43 20.74 18.95
7/25/2001 6:00 19.13 20.74 18.35
7/25/2001 7:00 19.13 20.44 17.76
7/25/2001 8:00 19.13 20.74 17.16
7/25/2001 9:00 19.13 20.74 17.76
7/25/2001 10:00 19.13 21.05 18.06
7/25/2001 11:00 19.73 21.36 18.35
7/25/2001 12:00 20.03 21.67 18.35
7/25/2001 13:00 20.63 21.67 19.86
7/25/2001 14:00 20.94 21.67 20.77
7/25/2001 15:00 20.94 21.67 21.99
7/25/2001 16:00 20.94 21.67 22.62
7/25/2001 17:00 21.25 21.67 22.93
7/25/2001 18:00 21.25 21.36 23.24
7/25/2001 19:00 21.25 21.36 22.93
7/25/2001 20:00 20.94 21.36 22.93
7/25/2001 21:00 20.63 21.05 22.62
7/25/2001 22:00 20.33 21.05 21.99
7/25/2001 23:00 20.03 21.05 21.38
7/26/2001 0:00 20.03 20.74 21.38
7/26/2001 1.00 19.73 20.74 20.77
7/26/2001 2:00 19.43 20.74 20.77
7/26/2001 3:00 19.43 20.74 20.16
7/26/2001 4:00 19.43 20.74 19.25
7/26/2001 5:00 19.13 20.74 18.95
7/26/2001 6:00 19.13 20.74 18.65
7/26/2001 7:00 19.13 20.74 17.76
7/26/2001 8:00 19.13 20.74 17.46
7/26/2001 9:00 19.43 21.05 17.46
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/26/2001 10:00 19.43 20.74 17.46
7/26/2001 11:00 19.43 21.05 17.46
7/26/2001 12:00 19.43 21.05 18.35
7/26/2001 13:00 19.73 21.36 18.65
7/26/2001 14:00 20.33 21.36 19.55
7/26/2001 15:00 20.63 21.67 19.86
7/26/2001 16:00 20.94 21.67 20.46
7/26/2001 17:00 21.25 21.36 20.46
7/26/2001 18:00 21.25 21.67 20.77
7/26/2001 19:00 21.25 21.36 21.07
7/26/2001 20:00 20.94 21.36 21.38
7/26/2001 21:00 20.94 21.05 21.07
7/26/2001 22:00 20.33 21.05 20.46
7/26/2001 23:00 20.03 21.05 20.16
7/27/2001 0:00 19.73 20.74 19.25
7/27/2001 1:.00 19.73 20.74 18.95
7/27/2001 2:00 19.43 20.74 18.06
7/27/2001 3:00 19.43 20.74 17.76
7/27/2001 4:00 19.43 20.74 16.86
7/27/2001 5:00 19.13 20.74 16.57
7/27/2001 6:00 19.13 20.74 15.98
7/27/2001 7:00 19.13 20.44 15.39
7/27/2001 8:00 18.83 20.44 15.11
7/27/2001 9:00 18.83 20.74 15.11
7/27/2001 10:00 18.83 21.05 15.39
7/27/2001 11:00 19.73 21.05 18.06
7/27/2001 12:00 20.33 21.36 18.35
7/27/2001 13:00 20.63 21.67 17.76
7/27/2001 14:00 21.56 21.97 20.77
7/27/2001 15:00 21.56 21.97 20.46
7/27/2001 16:00 21.56 21.97 24.52
7/27/2001 17:00 21.56 22.28 24.52
7/27/2001 18:00 21.25 21.97 24.84
7/27/2001 19:00 20.94 21.67 24.52
7/27/2001 20:00 20.63 21.67 24.84
7/27/2001 21:00 20.33 21.36 23.88
7/27/2001 22:00 20.33 21.36 23.56
7/27/2001 23:00 20.03 21.05 22.93
7/28/2001 0:00 20.03 21.05 22.31
7/28/2001 1:00 20.03 21.05 21.68
7/28/2001 2:00 19.73 20.74 20.77
7/28/2001 3:00 19.73 20.74 19.86
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/28/2001 4:00 19.43 20.74 19.55
7/28/2001 5:00 19.43 20.74 18.65
7/28/2001 6:00 19.43 20.74 18.35
7/28/2001 7:00 19.13 20.74 17.76
7/28/2001 8:00 19.13 20.74 17.16
7/28/2001 9:00 19.13 20.74 17.46
7/28/2001 10:00 19.43 21.05 17.46
7/28/2001 11:00 19.73 21.05 17.46
7/28/2001 12:00 20.03 21.67 19.25
7/28/2001 13:00 20.63 21.67 20.16
7/28/2001 14:00 21.25 21.67 20.77
7/28/2001 15:00 21.56 21.97 21.38
7/28/2001 16:00 21.87 21.67 23.88
7/28/2001 17:00 21.56 21.67 24.52
7/28/2001 18:00 21.56 21.67 24.19
7/28/2001 19:00 21.56 21.67 23.56
7/28/2001 20:00 21.56 21.36 23.56
7/28/2001 21:00 20.94 21.36 22.93
7/28/2001 22:00 20.63 21.05 22.62
7/28/2001 23:00 20.33 21.05 21.99
7/29/2001 0:00 20.03 21.05 21.68
7/29/2001 1:.00 19.73 20.74 21.07
7/29/2001 2:00 19.43 20.74 20.46
7/29/2001 3:00 19.43 20.74 20.16
7/29/2001 4:00 19.13 20.74 19.55
7/29/2001 5:00 19.13 20.74 19.25
7/29/2001 6:00 19.13 20.74 18.65
7/29/2001 7:00 19.13 20.74 18.35
7/29/2001 8:00 19.13 20.74 18.06
7/29/2001 9:00 19.13 20.74 18.06
7/29/2001 10:00 19.13 21.05 18.35
7/29/2001 11:00 20.03 21.36 18.65
7/29/2001 12:00 20.33 21.67 19.25
7/29/2001 13:00 20.94 21.67 19.86
7/29/2001 14:00 21.56 21.97 20.77
7/29/2001 15:00 21.87 21.97 21.38
7/29/2001 16:00 21.87 22.28 23.56
7/29/2001 17:00 21.87 21.97 23.88
7/29/2001 18:00 22.49 21.97 24.52
7/29/2001 19:00 21.87 21.67 24.84
7/29/2001 20:00 21.56 21.36 23.88
7/29/2001 21:00 21.25 21.36 23.24
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/29/2001 22:00 20.94 21.05 22.62
7/29/2001 23:00 20.33 21.05 21.99
7/30/2001 0:00 20.03 20.74 21.07
7/30/2001 1:.00 19.43 20.74 20.46
7/30/2001 2:00 19.13 20.74 20.16
7/30/2001 3:00 19.13 20.44 19.25
7/30/2001 4:00 18.83 20.44 18.95
7/30/2001 5:00 18.83 20.44 18.35
7/30/2001 6:00 18.53 20.44 18.35
7/30/2001 7:00 18.53 20.44 17.76
7/30/2001 8:00 18.53 20.44 17.46
7/30/2001 9:00 18.53 20.44 17.76
7/30/2001 10:00 18.83 21.05 18.35
7/30/2001 11:00 19.43 21.05 19.25
7/30/2001 12:00 19.73 21.36 20.16
7/30/2001 13:00 20.33 21.67 21.07
7/30/2001 14:00 21.25 21.97 21.99
7/30/2001 15:00 21.87 21.97 23.24
7/30/2001 16:00 22.18 21.97 24.19
7/30/2001 17:00 22.49 21.97 24.19
7/30/2001 18:00 22.18 21.67 23.24
7/30/2001 19:00 22.18 21.67 22.93
7/30/2001 20:00 21.56 21.36 22.62
7/30/2001 21:00 21.25 21.05 21.99
7/30/2001 22:00 20.63 21.05 21.38
7/30/2001 23:00 20.33 21.05 20.77
7/31/2001 0:00 20.03 21.05 19.86
7/31/2001 1.00 20.03 21.05 19.25
7/31/2001 2:00 19.73 20.74 18.35
7/31/2001 3:00 19.73 20.74 17.46
7/31/2001 4:00 19.43 20.74 16.86
7/31/2001 5:00 19.43 20.74 16.27
7/31/2001 6:00 19.43 20.74 16.27
7/31/2001 7:00 19.43 20.74 15.69
7/31/2001 8:00 19.13 20.74 15.69
7/31/2001 9:00 19.13 20.74 15.11
7/31/2001 10:00 19.43 21.05 15.69
7/31/2001 11:00 20.03 21.36 15.98
7/31/2001 12:00 20.33 21.36 16.86
7/31/2001 13:00 20.63 21.67 18.95
7/31/2001 14:00 21.25 21.97 18.65
7/31/2001 15:00 21.56 22.28 22.62
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
7/31/2001 16:00 21.56 22.28 21.38
7/31/2001 17:00 21.87 22.28 23.56
7/31/2001 18:00 21.56 21.97 22.31
7/31/2001 19:00 21.25 21.67 22.93
7/31/2001 20:00 20.94 21.67 20.46
7/31/2001 21:00 20.63 21.36 19.86
7/31/2001 22:00 20.33 21.05 19.55
7/31/2001 23:00 20.03 21.05 19.25
8/1/2001 0:00 20.03 21.05 18.95
8/1/2001 1:.00 20.03 20.74 18.35
8/1/2001 2:00 19.73 20.74 18.06
8/1/2001 3:00 19.73 20.74 17.46
8/1/2001 4:00 19.43 20.74 17.16
8/1/2001 5:00 19.43 20.74 16.86
8/1/2001 6:00 19.13 20.74 16.57
8/1/2001 7:00 19.13 20.44 15.98
8/1/2001 8:00 19.13 20.44 15.39
8/1/2001 9:00 19.13 20.74 15.39
8/1/2001 10:00 19.13 21.05 16.27
8/1/2001 11:00 20.03 21.36 17.76
8/1/2001 12:00 20.33 21.36 17.76
8/1/2001 13:00 20.63 21.67 19.25
8/1/2001 14:00 21.56 21.97 20.46
8/1/2001 15:00 21.56 21.97 22.31
8/1/2001 16:00 21.87 22.28 22.62
8/1/2001 17:00 21.87 22.28 21.99
8/1/2001 18:00 21.87 21.97 24.52
8/1/2001 19:00 21.87 21.97 23.24
8/1/2001 20:00 21.25 21.67 23.56
8/1/2001 21:00 20.94 21.67 23.56
8/1/2001 22:00 20.63 21.36 22.93
8/1/2001 23:00 20.33 21.36 21.99
8/2/2001 0:00 20.03 21.05 20.77
8/2/2001 1.00 20.03 21.05 20.46
8/2/2001 2:00 20.03 20.74 19.86
8/2/2001 3:00 19.73 20.74 19.25
8/2/2001 4:00 19.73 20.74 18.95
8/2/2001 5:00 19.43 20.74 18.65
8/2/2001 6:00 19.43 20.74 18.06
8/2/2001 7:00 19.43 20.74 17.46
8/2/2001 8:00 19.43 20.74 17.46
8/2/2001 9:00 19.43 20.74 17.46
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/2/2001 10:00 19.43 21.05 17.76
8/2/2001 11:00 20.03 21.36 18.65
8/2/2001 12:00 20.63 21.67 19.86
8/2/2001 13:00 20.94 21.67 21.68
8/2/2001 14:00 21.25 21.97 21.99
8/2/2001 15:00 21.56 22.28 24.19
8/2/2001 16:00 21.56 21.97 26.46
8/2/2001 17:00 20.94 21.97 27.12
8/2/2001 18:00 20.94 21.97 26.46
8/2/2001 19:00 20.94 21.67 26.46
8/2/2001 20:00 20.63 21.36 25.48
8/2/2001 21:00 20.33 21.36 24.52
8/2/2001 22:00 20.33 21.36 23.56
8/2/2001 23:00 20.03 21.05 22.62
8/3/2001 0:00 20.03 21.05 21.99
8/3/2001 1:.00 20.03 21.05 21.07
8/3/2001 2:00 20.03 21.05 20.46
8/3/2001 3:00 20.03 21.05 19.25
8/3/2001 4:00 19.73 20.74 18.95
8/3/2001 5:00 19.73 20.74 18.35
8/3/2001 6:00 19.43 20.74 18.06
8/3/2001 7:00 19.43 20.74 17.46
8/3/2001 8:00 19.43 20.74 17.46
8/3/2001 9:00 19.43 21.05 18.06
8/3/2001 10:00 19.73 21.05 18.35
8/3/2001 11:00 20.03 21.36 18.95
8/3/2001 12:00 20.33 21.36 19.55
8/3/2001 13:00 20.63 21.36 20.16
8/3/2001 14:00 20.63 21.36 21.38
8/3/2001 15:00 20.63 21.67 20.77
8/3/2001 16:00 20.63 21.36 21.68
8/3/2001 17:00 20.63 21.36 21.99
8/3/2001 18:00 20.63 21.36 21.68
8/3/2001 19:00 20.33 21.36 21.68
8/3/2001 20:00 20.33 21.36 21.07
8/3/2001 21:00 20.33 21.05 20.46
8/3/2001 22:00 20.03 21.05 19.86
8/3/2001 23:00 20.03 21.05 19.55
8/4/2001 0:00 20.03 21.05 18.65
8/4/2001 1:00 19.73 20.74 18.35
8/4/2001 2:00 19.43 20.74 17.76
8/4/2001 3:00 19.43 20.74 17.16
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/4/2001 4:00 19.43 20.74 16.86
8/4/2001 5:00 19.13 20.74 16.57
8/4/2001 6:00 19.13 20.74 16.27
8/4/2001 7:00 19.13 20.74 15.98
8/4/2001 8:00 19.13 20.74 15.98
8/4/2001 9:00 19.13 20.74 15.69
8/4/2001 10:00 19.43 21.05 17.46
8/4/2001 11:00 20.03 21.36 19.55
8/4/2001 12:00 20.63 21.67 19.86
8/4/2001 13:00 20.94 21.67 21.07
8/4/2001 14:00 21.87 21.97 22.93
8/4/2001 15:00 22.18 21.97 23.56
8/4/2001 16:00 22.18 21.97 23.56
8/4/2001 17:00 22.18 21.97 25.81
8/4/2001 18:00 22.18 21.97 25.81
8/4/2001 19:00 21.56 21.67 25.81
8/4/2001 20:00 20.94 21.36 25.81
8/4/2001 21:00 20.94 21.36 24.84
8/4/2001 22:00 20.63 21.05 23.88
8/4/2001 23:00 20.33 21.05 22.62
8/5/2001 0:00 20.03 21.05 21.07
8/5/2001 1:.00 20.03 21.05 20.16
8/5/2001 2:00 19.73 20.74 19.55
8/5/2001 3:00 19.43 20.74 18.95
8/5/2001 4:00 19.43 20.74 18.06
8/5/2001 5:00 19.43 20.74 17.46
8/5/2001 6:00 19.13 20.74 16.57
8/5/2001 7:00 19.13 20.74 16.57
8/5/2001 8:00 19.13 20.74 16.27
8/5/2001 9:00 19.13 20.74 16.27
8/5/2001 10:00 19.43 21.05 17.16
8/5/2001 11:00 20.03 21.36 17.46
8/5/2001 12:00 20.63 21.67 17.76
8/5/2001 13:00 20.63 21.97 18.06
8/5/2001 14:00 21.25 22.28 19.86
8/5/2001 15:00 21.56 22.28 21.38
8/5/2001 16:00 21.56 22.28 22.93
8/5/2001 17:00 21.87 22.28 25.81
8/5/2001 18:00 21.87 22.28 25.81
8/5/2001 19:00 21.87 21.97 26.79
8/5/2001 20:00 21.56 21.67 27.12
8/5/2001 21:00 20.94 21.36 25.81
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/5/2001 22:00 20.33 21.36 24.52
8/5/2001 23:00 20.33 21.05 23.56
8/6/2001 0:00 20.03 21.05 22.93
8/6/2001 1:.00 20.03 21.05 21.68
8/6/2001 2:00 20.03 21.05 20.46
8/6/2001 3:00 19.73 20.74 20.16
8/6/2001 4:00 19.73 20.74 19.55
8/6/2001 5:00 19.43 20.74 19.25
8/6/2001 6:00 19.43 20.74 18.65
8/6/2001 7:00 19.43 20.74 18.35
8/6/2001 8:00 19.43 20.74 18.35
8/6/2001 9:00 19.43 20.74 18.35
8/6/2001 10:00 19.43 21.05 18.35
8/6/2001 11:00 19.73 21.05 18.95
8/6/2001 12:00 20.03 21.36 19.25
8/6/2001 13:00 20.33 21.36 19.25
8/6/2001 14:00 20.63 21.67 20.16
8/6/2001 15:00 20.63 21.67 21.07
8/6/2001 16:00 20.94 21.67 21.07
8/6/2001 17:00 20.94 21.97 21.38
8/6/2001 18:00 21.25 21.67 21.68
8/6/2001 19:00 20.63 21.36 22.31
8/6/2001 20:00 20.33 21.36 21.99
8/6/2001 21:00 20.33 21.36 21.68
8/6/2001 22:00 20.03 21.36 21.38
8/6/2001 23:00 20.03 21.36 21.07
8/7/2001 0:00 20.03 21.05 20.46
8/7/2001 1.00 20.03 21.05 19.86
8/7/2001 2:00 20.03 21.05 19.25
8/7/2001 3:00 20.03 21.05 19.25
8/7/2001 4:00 20.03 21.05 18.65
8/7/2001 5:00 19.73 20.74 18.35
8/7/2001 6:00 19.73 20.74 18.06
8/7/2001 7:00 19.73 20.74 17.76
8/7/2001 8:00 19.73 20.74 17.46
8/7/2001 9:00 19.43 20.74 17.76
8/7/2001 10:00 19.73 21.05 18.35
8/7/2001 11:00 20.03 21.36 18.35
8/7/2001 12:00 20.63 21.67 18.95
8/7/2001 13:00 20.63 21.97 19.55
8/7/2001 14:00 21.25 22.28 19.86
8/7/2001 15:00 21.25 22.28 22.31
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/7/2001 16:00 21.56 22.28 24.19
8/7/2001 17:00 21.56 22.28 25.48
8/7/2001 18:00 21.25 21.97 25.48
8/7/2001 19:00 20.94 21.67 24.84
8/7/2001 20:00 20.63 21.67 23.56
8/7/2001 21:00 20.33 21.36 23.24
8/7/2001 22:00 20.03 21.36 22.62
8/7/2001 23:00 20.03 21.05 21.99
8/8/2001 0:00 20.03 21.05 21.38
8/8/2001 1:.00 20.03 21.05 20.46
8/8/2001 2:00 20.03 21.05 20.16
8/8/2001 3:00 20.03 21.05 19.55
8/8/2001 4:00 19.73 21.05 18.65
8/8/2001 5:00 19.73 21.05 18.06
8/8/2001 6:00 19.73 20.74 17.76
8/8/2001 7:00 19.73 20.74 17.46
8/8/2001 8:00 19.43 20.74 16.86
8/8/2001 9:00 19.43 21.05 17.16
8/8/2001 10:00 19.73 21.05 17.76
8/8/2001 11:00 20.03 21.36 18.65
8/8/2001 12:00 20.63 21.67 21.07
8/8/2001 13:00 20.94 21.97 23.24
8/8/2001 14:00 21.25 22.28 21.99
8/8/2001 15:00 21.56 22.28 23.88
8/8/2001 16:00 21.56 22.59 22.93
8/8/2001 17:00 21.25 22.28 22.31
8/8/2001 18:00 20.94 21.97 23.24
8/8/2001 19:00 20.63 21.67 24.52
8/8/2001 20:00 20.63 21.67 23.56
8/8/2001 21:00 20.33 21.36 21.99
8/8/2001 22:00 20.33 21.05 21.68
8/8/2001 23:00 20.03 21.05 21.07
8/9/2001 0:00 20.03 21.05 20.46
8/9/2001 1.00 19.73 20.74 19.55
8/9/2001 2:00 19.43 20.74 19.25
8/9/2001 3:00 19.43 20.74 18.65
8/9/2001 4:00 19.43 20.74 18.65
8/9/2001 5:00 19.43 20.74 17.76
8/9/2001 6:00 19.13 20.74 17.16
8/9/2001 7:00 19.13 20.74 16.86
8/9/2001 8:00 19.13 20.74 16.86
8/9/2001 9:00 19.13 20.74 17.16
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/9/2001 10:00 19.43 21.05 17.46
8/9/2001 11:00 20.03 21.36 18.06
8/9/2001 12:00 20.33 21.67 18.35
8/9/2001 13:00 20.63 21.97 19.55
8/9/2001 14:00 21.25 22.28 19.86
8/9/2001 15:00 21.25 22.28 20.46
8/9/2001 16:00 20.94 21.67 20.16
8/9/2001 17:00 20.63 21.67 23.24
8/9/2001 18:00 20.63 21.67 20.77
8/9/2001 19:00 20.33 21.36 20.16
8/9/2001 20:00 20.33 21.36 19.55
8/9/2001 21:00 20.33 21.05 19.25
8/9/2001 22:00 20.03 21.05 19.25
8/9/2001 23:00 19.73 21.05 18.35
8/10/2001 0:00 19.73 21.05 18.06
8/10/2001 1:.00 19.73 20.74 18.06
8/10/2001 2:00 19.43 20.74 17.76
8/10/2001 3:00 19.43 20.74 17.76
8/10/2001 4:00 19.43 20.74 17.16
8/10/2001 5:00 19.43 20.74 16.57
8/10/2001 6:00 19.43 20.74 16.27
8/10/2001 7:00 19.43 20.74 15.98
8/10/2001 8:00 19.43 20.74 15.39
8/10/2001 9:00 19.43 20.74 16.27
8/10/2001 10:00 19.43 21.05 16.57
8/10/2001 11:00 20.03 21.36 18.65
8/10/2001 12:00 20.33 21.67 18.65
8/10/2001 13:00 20.63 21.97 19.55
8/10/2001 14:00 20.94 21.97 21.38
8/10/2001 15:00 20.94 21.67 20.77
8/10/2001 16:00 20.94 21.97 22.62
8/10/2001 17:00 20.94 21.97 21.99
8/10/2001 18:00 20.94 21.97 22.31
8/10/2001 19:00 20.94 21.67 23.24
8/10/2001 20:00 20.63 21.67 22.62
8/10/2001 21:00 20.33 21.36 21.68
8/10/2001 22:00 20.03 21.05 21.07
8/10/2001 23:00 20.03 21.05 20.46
8/11/2001 0:00 20.03 21.05 20.16
8/11/2001 1:00 20.03 21.05 19.55
8/11/2001 2:00 19.73 20.74 18.65
8/11/2001 3:00 19.73 20.74 17.76
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/11/2001 4:00 19.43 20.74 17.16
8/11/2001 5:00 19.43 20.74 16.57
8/11/2001 6:00 19.43 20.74 15.69
8/11/2001 7:00 19.13 20.74 15.39
8/11/2001 8:00 19.13 20.74 15.11
8/11/2001 9:00 19.13 20.74 15.39
8/11/2001 10:00 19.13 21.05 15.69
8/11/2001 11:00 19.73 21.05 16.57
8/11/2001 12:00 20.33 21.67 17.16
8/11/2001 13:00 20.63 21.97 18.35
8/11/2001 14:00 20.94 21.97 20.16
8/11/2001 15:00 20.94 21.67 19.25
8/11/2001 16:00 20.63 21.67 19.55
8/11/2001 17:00 20.63 21.67 19.55
8/11/2001 18:00 20.63 21.67 21.99
8/11/2001 19:00 20.94 21.67 22.62
8/11/2001 20:00 20.63 21.36 21.38
8/11/2001 21:00 20.33 21.05 21.38
8/11/2001 22:00 20.03 21.05 20.16
8/11/2001 23:00 20.03 21.05 19.86
8/12/2001 0:00 20.03 21.05 18.95
8/12/2001 1:.00 19.73 20.74 18.35
8/12/2001 2:00 19.73 20.74 18.06
8/12/2001 3:00 19.43 20.74 18.06
8/12/2001 4:00 19.43 20.74 17.46
8/12/2001 5:00 19.43 20.74 16.57
8/12/2001 6:00 19.13 20.74 15.98
8/12/2001 7:00 19.13 20.74 15.69
8/12/2001 8:00 19.13 20.74 1511
8/12/2001 9:00 19.13 20.74 15.39
8/12/2001 10:00 19.13 21.05 16.27
8/12/2001 11:00 19.43 21.05 16.86
8/12/2001 12:00 20.03 21.36 17.16
8/12/2001 13:00 20.63 21.97 17.76
8/12/2001 14:00 20.94 21.97 19.55
8/12/2001 15:00 21.25 22.28 20.46
8/12/2001 16:00 21.25 21.97 20.77
8/12/2001 17:00 21.25 21.97 20.46
8/12/2001 18:00 20.94 21.67 23.56
8/12/2001 19:00 20.63 21.67 23.24
8/12/2001 20:00 20.63 21.36 22.93
8/12/2001 21:00 20.33 21.05 20.77
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/12/2001 22:00 20.33 21.05 20.77
8/12/2001 23:00 20.03 21.05 18.95
8/13/2001 0:00 20.03 21.05 19.25
8/13/2001 1:.00 20.03 21.05 18.35
8/13/2001 2:00 19.73 20.74 18.06
8/13/2001 3:00 19.73 21.05 17.76
8/13/2001 4:00 19.73 20.74 18.06
8/13/2001 5:00 19.73 20.74 17.76
8/13/2001 6:00 19.43 20.74 17.16
8/13/2001 7:00 19.43 20.74 16.86
8/13/2001 8:00 19.43 20.74 16.57
8/13/2001 9:00 19.43 21.05 16.57
8/13/2001 10:00 19.43 21.05 16.86
8/13/2001 11:00 19.73 21.05 17.46
8/13/2001 12:00 19.73 21.05 18.06
8/13/2001 13:00 20.03 21.05 18.65
8/13/2001 14:00 20.33 21.36 20.16
8/13/2001 15:00 20.33 21.67 20.16
8/13/2001 16:00 20.63 21.36 20.46
8/13/2001 17:00 20.63 21.36 21.07
8/13/2001 18:00 20.33 21.36 19.55
8/13/2001 19:00 20.33 21.36 19.25
8/13/2001 20:00 20.33 21.36 18.35
8/13/2001 21:00 20.03 21.05 17.76
8/13/2001 22:00 20.03 21.05 16.57
8/13/2001 23:00 20.03 21.05 15.69
8/14/2001 0:00 19.73 21.05 15.11
8/14/2001 1.00 19.73 21.05 14.52
8/14/2001 2:00 19.73 20.74 14.23
8/14/2001 3:00 19.43 20.74 13.94
8/14/2001 4:00 19.43 20.74 13.94
8/14/2001 5:00 19.43 20.74 13.65
8/14/2001 6:00 19.13 20.74 13.07
8/14/2001 7:00 19.13 20.74 12.78
8/14/2001 8:00 19.13 20.74 12.49
8/14/2001 9:00 19.13 20.74 12.78
8/14/2001 10:00 19.13 21.05 14.52
8/14/2001 11:00 19.43 21.05 1511
8/14/2001 12:00 20.03 21.36 16.57
8/14/2001 13:00 20.63 21.97 18.65
8/14/2001 14:00 20.94 21.97 18.65
8/14/2001 15:00 21.25 22.28 19.86

80



North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/14/2001 16:00 21.25 22.28 19.86
8/14/2001 17:00 21.25 22.28 21.68
8/14/2001 18:00 21.25 21.97 21.99
8/14/2001 19:00 20.63 21.97 20.77
8/14/2001 20:00 20.33 21.67 20.16
8/14/2001 21:00 20.33 21.36 19.86
8/14/2001 22:00 20.03 21.05 19.55
8/14/2001 23:00 20.03 21.05 18.65
8/15/2001 0:00 20.03 21.05 17.16
8/15/2001 1:.00 20.03 21.05 16.57
8/15/2001 2:00 19.73 20.74 16.27
8/15/2001 3:00 19.73 20.74 15.69
8/15/2001 4:00 19.43 20.74 15.39
8/15/2001 5:00 19.43 20.74 15.11
8/15/2001 6:00 19.13 20.74 14.81
8/15/2001 7:00 19.13 20.74 14.23
8/15/2001 8:00 19.13 20.74 13.65
8/15/2001 9:00 19.13 20.74 14.23
8/15/2001 10:00 19.13 20.74 14.52
8/15/2001 11:00 19.43 21.05 15.98
8/15/2001 12:00 19.73 21.36 16.86
8/15/2001 13:00 20.33 21.67 20.16
8/15/2001 14:00 20.63 21.97 19.25
8/15/2001 15:00 20.94 21.97 22.31
8/15/2001 16:00 20.94 21.67 22.62
8/15/2001 17:00 20.94 21.97 24.19
8/15/2001 18:00 21.25 21.67 24.19
8/15/2001 19:00 20.94 21.67 22.62
8/15/2001 20:00 20.33 21.36 21.99
8/15/2001 21:00 20.33 21.36 21.68
8/15/2001 22:00 20.03 21.05 21.07
8/16/2001 23:00 20.03 21.05 20.16
8/16/2001 0:00 20.03 21.05 19.55
8/16/2001 1.00 19.73 21.05 19.25
8/16/2001 2:00 19.73 20.74 17.46
8/16/2001 3:00 19.73 20.74 16.57
8/16/2001 4:00 19.43 20.74 16.27
8/16/2001 5:00 19.43 20.74 15.69
8/16/2001 6:00 19.43 20.74 15.39
8/16/2001 7:00 19.13 20.74 14.81
8/16/2001 8:00 19.13 20.74 14.81
8/16/2001 9:00 19.13 20.74 14.81
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/16/2001 10:00 19.13 21.05 15.69
8/16/2001 11:00 19.73 21.05 17.16
8/16/2001 12:00 20.03 21.36 18.06
8/16/2001 13:00 20.63 21.97 18.95
8/16/2001 14:00 20.94 21.97 22.62
8/16/2001 15:00 21.25 22.28 23.88
8/16/2001 16:00 21.25 21.97 25.81
8/16/2001 17:00 20.94 21.97 25.48
8/16/2001 18:00 20.94 21.97 25.48
8/16/2001 19:00 20.63 21.67 24.84
8/16/2001 20:00 20.33 21.67 23.56
8/16/2001 21:00 20.33 21.36 22.93
8/16/2001 22:00 20.03 21.05 21.68
8/16/2001 23:00 20.03 21.05 20.77
8/17/2001 0:00 20.03 21.05 20.16
8/17/2001 1:.00 20.03 20.74 18.95
8/17/2001 2:00 19.73 20.74 18.35
8/17/2001 3:00 19.43 20.74 17.76
8/17/2001 4:00 19.43 20.74 17.16
8/17/2001 5:00 19.13 20.74 16.27
8/17/2001 6:00 19.13 20.74 15.98
8/17/2001 7:00 19.13 20.74 15.39
8/17/2001 8:00 19.13 20.74 14.81
8/17/2001 9:00 19.13 20.74 15.11
8/17/2001 10:00 19.13 21.05 15.98
8/17/2001 11:00 19.43 21.05 17.16
8/17/2001 12:00 20.03 21.36 18.35
8/17/2001 13:00 20.33 21.97 20.46
8/17/2001 14:00 20.63 21.97 22.31
8/17/2001 15:00 20.94 21.97 23.88
8/17/2001 16:00 21.25 21.97 27.45
8/17/2001 17:00 21.25 21.97 27.12
8/17/2001 18:00 21.25 21.97 27.45
8/17/2001 19:00 20.94 21.67 26.46
8/17/2001 20:00 20.63 21.36 25.48
8/17/2001 21:00 20.33 21.36 24.52
8/17/2001 22:00 20.03 21.05 23.56
8/17/2001 23:00 20.03 21.05 21.99
8/18/2001 0:00 20.03 21.05 20.77
8/18/2001 1:00 19.73 20.74 19.86
8/18/2001 2:00 19.73 20.74 19.25
8/18/2001 3:00 19.43 20.74 18.65
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/18/2001 4:00 19.43 20.74 18.06
8/18/2001 5:00 19.13 20.74 17.16
8/18/2001 6:00 19.13 20.74 16.27
8/18/2001 7:00 19.13 20.74 15.69
8/18/2001 8:00 19.13 20.74 15.11
8/18/2001 9:00 19.13 20.74 15.11
8/18/2001 10:00 19.13 21.05 15.11
8/18/2001 11:00 19.43 21.05 16.86
8/18/2001 12:00 20.03 21.36 18.35
8/18/2001 13:00 20.33 21.67 22.31
8/18/2001 14:00 20.94 21.97 22.93
8/18/2001 15:00 21.25 21.97 25.16
8/18/2001 16:00 21.25 21.97 26.79
8/18/2001 17:00 21.56 21.97 26.79
8/18/2001 18:00 21.25 21.97 26.46
8/18/2001 19:00 20.94 21.67 25.81
8/18/2001 20:00 20.63 21.67 24.52
8/18/2001 21:00 20.33 21.36 23.24
8/18/2001 22:00 20.03 21.36 22.62
8/18/2001 23:00 20.03 21.05 21.68
8/19/2001 0:00 20.03 21.05 20.77
8/19/2001 1:.00 19.73 20.74 19.55
8/19/2001 2:00 19.73 20.74 19.25
8/19/2001 3:00 19.43 20.74 18.65
8/19/2001 4:00 19.43 20.74 18.35
8/19/2001 5:00 19.13 20.74 17.46
8/19/2001 6:00 18.83 20.74 16.57
8/19/2001 7:00 18.83 20.74 15.98
8/19/2001 8:00 18.83 20.74 15.39
8/19/2001 9:00 18.83 20.74 15.69
8/19/2001 10:00 19.13 20.74 16.57
8/19/2001 11:00 19.43 21.05 18.35
8/19/2001 12:00 19.73 21.36 19.55
8/19/2001 13:00 20.33 21.67 21.07
8/19/2001 14:00 20.94 21.67 22.93
8/19/2001 15:00 20.94 21.67 24.19
8/19/2001 16:00 20.94 21.36 23.56
8/19/2001 17:00 20.63 21.36 22.93
8/19/2001 18:00 20.63 21.05 22.62
8/19/2001 19:00 20.33 21.05 20.77
8/19/2001 20:00 20.03 21.05 19.55
8/19/2001 21:00 20.03 21.05 18.65
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/19/2001 22:00 19.73 20.74 17.76
8/19/2001 23:00 19.43 20.74 16.86
8/20/2001 0:00 19.13 20.74 16.57
8/20/2001 1:.00 19.13 20.74 15.98
8/20/2001 2:00 19.13 20.74 15.69
8/20/2001 3:00 18.83 20.44 15.11
8/20/2001 4:00 18.83 20.74 14.81
8/20/2001 5:00 18.83 20.74 14.81
8/20/2001 6:00 18.83 20.44 14.23
8/20/2001 7:00 18.53 20.44 13.94
8/20/2001 8:00 18.53 20.74 13.94
8/20/2001 9:00 18.83 20.74 14.23
8/20/2001 10:00 19.13 20.74 14.81
8/20/2001 11:00 19.43 21.05 15.98
8/20/2001 12:00 19.43 21.05 16.86
8/20/2001 13:00 19.73 21.05 17.46
8/20/2001 14:00 19.73 21.36 18.35
8/20/2001 15:00 20.03 21.36 18.95
8/20/2001 16:00 20.33 21.36 19.25
8/20/2001 17:00 20.33 21.36 19.55
8/20/2001 18:00 20.63 21.36 19.55
8/20/2001 19:00 20.33 21.05 19.25
8/20/2001 20:00 20.33 21.05 18.95
8/20/2001 21:00 20.03 21.05 18.65
8/20/2001 22:00 20.03 21.05 16.86
8/20/2001 23:00 19.73 20.74 11.34
8/21/2001 0:00 19.43 20.74 15.39
8/21/2001 1.00 19.43 20.74 15.11
8/21/2001 2:00 19.43 20.74 14.81
8/21/2001 3:00 19.13 20.74 13.65
8/21/2001 4:00 19.13 20.74 13.07
8/21/2001 5:00 19.13 20.74 12.49
8/21/2001 6:00 19.13 20.74 12.49
8/21/2001 7:00 19.13 20.74 12.21
8/21/2001 8:00 19.13 20.74 11.91
8/21/2001 9:00 19.13 20.74 12.21
8/21/2001 10:00 19.13 21.05 13.36
8/21/2001 11:00 19.43 21.05 14.52
8/21/2001 12:00 19.73 21.36 15.11
8/21/2001 13:00 20.33 21.67 18.35
8/21/2001 14:00 20.63 21.67 17.76
8/21/2001 15:00 20.63 21.67 20.77
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/21/2001 16:00 20.63 21.36 20.16
8/21/2001 17:00 20.33 21.05 17.16
8/21/2001 18:00 20.03 21.05 18.35
8/21/2001 19:00 20.03 21.05 17.16
8/21/2001 20:00 19.73 20.74 16.27
8/21/2001 21:00 19.73 20.74 15.69
8/21/2001 22:00 19.43 20.74 15.11
8/21/2001 23:00 19.43 20.74 14.52
8/22/2001 0:00 19.43 20.74 13.94
8/22/2001 1:.00 19.13 20.74 13.36
8/22/2001 2:00 19.13 20.74 12.78
8/22/2001 3:00 19.13 20.74 12.49
8/22/2001 4:00 19.13 20.74 12.21
8/22/2001 5:00 18.83 20.44 11.91
8/22/2001 6:00 18.83 20.44 11.63
8/22/2001 7:00 18.83 20.44 11.05
8/22/2001 8:00 18.83 20.44 11.34
8/22/2001 9:00 18.83 20.74 11.63
8/22/2001 10:00 18.83 20.74 12.78
8/22/2001 11:00 19.13 21.05 14.23
8/22/2001 12:00 19.43 21.36 16.57
8/22/2001 13:00 20.03 21.67 17.76
8/22/2001 14:00 20.63 21.67 18.95
8/22/2001 15:00 20.94 21.67 21.99
8/22/2001 16:00 21.25 21.97 24.19
8/22/2001 17:00 21.25 21.97 24.52
8/22/2001 18:00 21.25 21.97 24.52
8/22/2001 19:00 20.94 21.67 23.24
8/22/2001 20:00 20.33 21.36 22.62
8/22/2001 21:00 20.33 21.36 20.46
8/22/2001 22:00 20.03 21.05 18.65
8/22/2001 23:00 20.03 21.05 17.16
8/23/2001 0:00 20.03 20.74 15.98
8/23/2001 1.00 19.73 20.74 15.11
8/23/2001 2:00 19.43 20.74 14.23
8/23/2001 3:00 19.43 20.74 13.36
8/23/2001 4:00 19.13 20.74 12.78
8/23/2001 5:00 19.13 20.74 11.91
8/23/2001 6:00 18.83 20.44 11.91
8/23/2001 7:00 18.83 20.44 11.34
8/23/2001 8:00 18.83 20.44 11.05
8/23/2001 9:00 18.83 20.44 11.63
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/23/2001 10:00 18.83 20.74 12.78
8/23/2001 11:00 19.43 21.05 14.81
8/23/2001 12:00 19.73 21.36 16.86
8/23/2001 13:00 20.33 21.67 19.25
8/23/2001 14:00 20.94 21.67 20.46
8/23/2001 15:00 21.25 21.97 22.62
8/23/2001 16:00 21.56 21.97 24.84
8/23/2001 17:00 21.56 21.97 26.13
8/23/2001 18:00 21.25 21.97 25.16
8/23/2001 19:00 20.94 21.67 24.84
8/23/2001 20:00 20.63 21.36 23.56
8/23/2001 21:00 20.33 21.36 22.31
8/23/2001 22:00 20.03 21.05 20.46
8/23/2001 23:00 20.03 21.05 18.95
8/24/2001 0:00 20.03 20.74 18.06
8/24/2001 1:.00 19.73 20.74 17.16
8/24/2001 2:00 19.43 20.74 16.27
8/24/2001 3:00 19.43 20.74 15.11
8/24/2001 4:00 19.13 20.74 14.81
8/24/2001 5:00 19.13 20.74 14.23
8/24/2001 6:00 19.13 20.74 13.65
8/24/2001 7:00 19.13 20.74 12.78
8/24/2001 8:00 19.13 20.74 12.78
8/24/2001 9:00 19.13 20.74 12.78
8/24/2001 10:00 19.13 20.74 13.07
8/24/2001 11:00 19.43 21.05 13.94
8/24/2001 12:00 19.73 21.36 15.11
8/24/2001 13:00 20.03 21.36 15.69
8/24/2001 14:00 20.33 21.36 18.35
8/24/2001 15:00 20.94 21.67 18.35
8/24/2001 16:00 20.94 21.67 20.16
8/24/2001 17:00 21.25 21.67 20.77
8/24/2001 18:00 20.94 21.67 21.38
8/24/2001 19:00 20.63 21.67 22.31
8/24/2001 20:00 20.33 21.36 21.38
8/24/2001 21:00 20.03 21.05 20.16
8/24/2001 22:00 20.03 21.05 19.25
8/24/2001 23:00 20.03 21.05 18.06
8/25/2001 0:00 19.73 20.74 16.57
8/25/2001 1:00 19.43 20.74 15.69
8/25/2001 2:00 19.43 20.74 14.81
8/25/2001 3:00 19.13 20.74 14.52
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/25/2001 4:00 19.13 20.44 13.94
8/25/2001 5:00 18.83 20.44 13.07
8/25/2001 6:00 18.83 20.44 12.78
8/25/2001 7:00 18.83 20.44 12.21
8/25/2001 8:00 18.83 20.44 11.91
8/25/2001 9:00 18.83 20.44 11.91
8/25/2001 10:00 18.83 20.74 13.36
8/25/2001 11:00 19.13 21.05 13.94
8/25/2001 12:00 19.73 21.36 15.69
8/25/2001 13:00 20.33 21.97 17.76
8/25/2001 14:00 20.63 21.97 18.65
8/25/2001 15:00 20.94 21.97 21.07
8/25/2001 16:00 21.25 21.97 23.24
8/25/2001 17:00 21.25 21.97 22.93
8/25/2001 18:00 21.25 21.97 22.93
8/25/2001 19:00 20.63 21.67 22.31
8/25/2001 20:00 20.63 21.36 21.07
8/25/2001 21:00 20.33 21.05 19.86
8/25/2001 22:00 20.03 21.05 18.65
8/25/2001 23:00 20.03 21.05 17.76
8/26/2001 0:00 20.03 20.74 16.86
8/26/2001 1:.00 19.73 20.74 15.98
8/26/2001 2:00 19.43 20.74 1511
8/26/2001 3:00 19.43 20.74 14.52
8/26/2001 4:00 19.13 20.74 14.23
8/26/2001 5:00 19.13 20.44 13.36
8/26/2001 6:00 18.83 20.44 12.49
8/26/2001 7:00 18.83 20.44 12.21
8/26/2001 8:00 18.83 20.44 11.34
8/26/2001 9:00 18.83 20.44 12.21
8/26/2001 10:00 18.83 20.74 13.07
8/26/2001 11:00 19.13 21.05 14.52
8/26/2001 12:00 19.73 21.36 16.86
8/26/2001 13:00 20.33 21.97 18.65
8/26/2001 14:00 20.63 21.97 19.86
8/26/2001 15:00 20.94 21.97 20.77
8/26/2001 16:00 21.25 21.97 21.38
8/26/2001 17:00 21.25 21.97 25.16
8/26/2001 18:00 21.25 21.97 26.13
8/26/2001 19:00 21.25 21.67 24.84
8/26/2001 20:00 20.94 21.36 23.56
8/26/2001 21:00 20.63 21.36 21.99
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/26/2001 22:00 20.03 21.05 20.46
8/26/2001 23:00 20.03 21.05 18.95
8/27/2001 0:00 20.03 21.05 17.76
8/27/2001 1:.00 19.73 20.74 17.46
8/27/2001 2:00 19.73 20.74 16.57
8/27/2001 3:00 19.43 20.74 15.98
8/27/2001 4:00 19.43 20.74 1511
8/27/2001 5:00 19.13 20.74 14.52
8/27/2001 6:00 19.13 20.44 13.94
8/27/2001 7:00 18.83 20.44 13.07
8/27/2001 8:00 18.83 20.44 12.21
8/27/2001 9:00 18.83 20.74 12.21
8/27/2001 10:00 19.13 20.74 13.65
8/27/2001 11:00 19.43 21.05 15.11
8/27/2001 12:00 20.03 21.36 17.46
8/27/2001 13:00 20.33 21.67 19.86
8/27/2001 14:00 20.94 21.97 24.19
8/27/2001 15:00 20.94 21.97 25.48
8/27/2001 16:00 21.25 21.97 26.79
8/27/2001 17:00 20.94 21.67 27.12
8/27/2001 18:00 20.63 21.67 25.48
8/27/2001 19:00 20.63 21.36 23.88
8/27/2001 20:00 20.33 21.36 22.62
8/27/2001 21:00 20.03 21.05 21.07
8/27/2001 22:00 20.03 21.05 20.16
8/27/2001 23:00 20.03 21.05 19.25
8/28/2001 0:00 19.73 20.74 18.35
8/28/2001 1.00 19.73 20.74 17.76
8/28/2001 2:00 19.43 20.74 16.86
8/28/2001 3:00 19.43 20.74 16.27
8/28/2001 4:00 19.13 20.74 15.39
8/28/2001 5:00 19.13 20.74 14.81
8/28/2001 6:00 18.83 20.44 14.52
8/28/2001 7:00 18.83 20.44 13.94
8/28/2001 8:00 18.83 20.44 13.36
8/28/2001 9:00 18.83 20.74 13.36
8/28/2001 10:00 18.83 20.74 14.52
8/28/2001 11:00 19.13 21.05 15.69
8/28/2001 12:00 19.73 21.36 16.86
8/28/2001 13:00 20.03 21.67 19.55
8/28/2001 14:00 20.63 21.97 21.38
8/28/2001 15:00 20.94 21.97 22.31
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/28/2001 16:00 21.25 21.97 23.88
8/28/2001 17:00 21.25 21.97 25.81
8/28/2001 18:00 20.94 21.67 24.52
8/28/2001 19:00 20.63 21.67 23.24
8/28/2001 20:00 20.33 21.36 21.99
8/28/2001 21:00 20.03 21.05 20.16
8/28/2001 22:00 20.03 21.05 19.55
8/28/2001 23:00 20.03 21.05 19.25
8/29/2001 0:00 20.03 21.05 18.35
8/29/2001 1:.00 19.73 20.74 18.06
8/29/2001 2:00 19.73 20.74 17.46
8/29/2001 3:00 19.43 20.74 16.57
8/29/2001 4:00 19.43 20.74 15.98
8/29/2001 5:00 19.43 20.74 14.52
8/29/2001 6:00 19.13 20.74 14.52
8/29/2001 7:00 19.13 20.74 14.52
8/29/2001 8:00 19.13 20.74 13.65
8/29/2001 9:00 19.13 20.74 13.65
8/29/2001 10:00 19.13 20.74 14.23
8/29/2001 11:00 19.13 21.05 16.57
8/29/2001 12:00 19.43 21.36 19.86
8/29/2001 13:00 20.03 21.67 21.38
8/29/2001 14:00 20.33 21.67 21.99
8/29/2001 15:00 20.63 21.67 22.31
8/29/2001 16:00 20.94 21.67 23.24
8/29/2001 17:00 20.94 21.67 24.52
8/29/2001 18:00 20.94 21.67 24.19
8/29/2001 19:00 20.63 21.36 22.93
8/29/2001 20:00 20.63 21.36 21.38
8/29/2001 21:00 20.33 21.05 18.65
8/29/2001 22:00 20.03 21.05 17.76
8/29/2001 23:00 20.03 21.05 17.16
8/30/2001 0:00 20.03 21.05 15.98
8/30/2001 1.00 19.73 20.74 15.39
8/30/2001 2:00 19.73 20.74 15.11
8/30/2001 3:00 19.43 20.74 14.52
8/30/2001 4:00 19.43 20.74 14.23
8/30/2001 5:00 19.43 20.74 13.65
8/30/2001 6:00 19.43 20.74 13.36
8/30/2001 7:00 19.13 20.74 13.07
8/30/2001 8:00 19.13 20.74 12.78
8/30/2001 9:00 19.43 20.74 13.07
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
8/30/2001 10:00 19.43 21.05 13.36
8/30/2001 11:00 19.73 21.05 13.36
8/30/2001 12:00 20.03 21.05 14.81
8/30/2001 13:00 20.03 21.36 16.86
8/30/2001 14:00 20.33 21.36 18.95
8/30/2001 15:00 20.63 21.36 20.46
8/30/2001 16:00 20.63 21.36 19.86
8/30/2001 17:00 20.33 21.36 19.86
8/30/2001 18:00 20.33 21.05 20.16
8/30/2001 19:00 20.33 21.05 19.55
8/30/2001 20:00 20.03 21.05 18.95
8/30/2001 21:00 20.03 21.05 17.46
8/30/2001 22:00 20.03 21.05 16.27
8/30/2001 23:00 19.73 20.74 15.98
8/31/2001 0:00 19.73 20.74 15.69
8/31/2001 1:.00 19.73 20.74 15.69
8/31/2001 2:00 19.43 20.74 15.11
8/31/2001 3:00 19.43 20.74 14.81
8/31/2001 4:00 19.43 20.74 14.52
8/31/2001 5:00 19.13 20.74 14.23
8/31/2001 6:00 19.13 20.74 13.65
8/31/2001 7:00 19.13 20.74 13.07
8/31/2001 8:00 19.13 20.74 12.78
8/31/2001 9:00 19.13 20.74 12.78
8/31/2001 10:00 19.13 20.74 12.78
8/31/2001 11:00 19.43 21.05 13.36
8/31/2001 12:00 19.73 21.36 15.98
8/31/2001 13:00 20.03 21.67 17.46
8/31/2001 14:00 20.63 21.67 20.46
8/31/2001 15:00 20.94 21.67 22.31
8/31/2001 16:00 20.94 21.97 23.24
8/31/2001 17:00 20.94 21.97 24.52
8/31/2001 18:00 20.94 21.67 23.88
8/31/2001 19:00 20.63 21.67 23.24
8/31/2001 20:00 20.33 21.36 22.62
8/31/2001 21:00 20.33 21.36 21.07
8/31/2001 22:00 20.03 21.05 20.46
8/31/2001 23:00 20.03 21.05 19.55
9/1/2001 0:00 20.03 21.05 18.35
9/1/2001 1:00 19.73 20.74 17.16
9/1/2001 2:00 19.73 20.74 15.98
9/1/2001 3:00 19.43 20.74 15.39
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/1/2001 4:00 19.43 20.74 14.81
9/1/2001 5:00 19.13 20.74 14.23
9/1/2001 6:00 19.13 20.74 13.36
9/1/2001 7:00 18.83 20.44 12.78
9/1/2001 8:00 18.83 20.44 12.21
9/1/2001 9:00 18.83 20.44 12.21
9/1/2001 10:00 18.83 20.74 13.65
9/1/2001 11:00 19.13 21.05 14.81
9/1/2001 12:00 19.73 21.36 16.27
9/1/2001 13:00 20.33 21.67 20.77
9/1/2001 14:00 20.63 21.67 22.62
9/1/2001 15:00 20.94 21.67 23.88
9/1/2001 16:00 20.94 21.97 25.48
9/1/2001 17:00 21.25 21.97 25.81
9/1/2001 18:00 21.56 21.36 25.81
9/1/2001 19:00 20.33 21.36 23.24
9/1/2001 20:00 20.03 21.05 21.07
9/1/2001 21:00 20.03 21.05 20.46
9/1/2001 22:00 20.03 21.05 19.25
9/1/2001 23:00 20.03 21.05 18.06
9/2/2001 0:00 19.73 20.74 16.57
9/2/2001 1:.00 19.73 20.74 15.39
9/2/2001 2:00 19.43 20.74 14.52
9/2/2001 3:00 19.43 20.74 13.94
9/2/2001 4:00 19.13 20.74 12.78
9/2/2001 5:00 19.13 20.74 11.91
9/2/2001 6:00 18.83 20.44 11.63
9/2/2001 7:00 18.83 20.44 10.76
9/2/2001 8:00 18.83 20.44 10.47
9/2/2001 9:00 18.83 20.44 11.05
9/2/2001 10:00 18.83 20.74 12.21
9/2/2001 11:00 19.13 21.05 14.23
9/2/2001 12:00 19.73 21.36 16.27
9/2/2001 13:00 20.03 21.67 20.16
9/2/2001 14:00 20.63 21.67 22.93
9/2/2001 15:00 20.94 21.67 24.52
9/2/2001 16:00 21.25 21.97 26.13
9/2/2001 17:00 21.25 21.97 26.79
9/2/2001 18:00 21.25 21.67 25.81
9/2/2001 19:00 21.25 21.36 24.84
9/2/2001 20:00 20.63 21.36 23.56
9/2/2001 21:00 20.33 21.05 22.31

91



North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/2/2001 22:00 20.03 21.05 21.07
9/2/2001 23:00 20.03 21.05 19.55
9/3/2001 0:00 20.03 20.74 18.35
9/3/2001 1:.00 19.73 20.74 17.46
9/3/2001 2:00 19.73 20.74 16.57
9/3/2001 3:00 19.43 20.74 15.69
9/3/2001 4:00 19.43 20.74 14.81
9/3/2001 5:00 19.13 20.74 14.52
9/3/2001 6:00 19.13 20.44 13.65
9/3/2001 7:00 18.83 20.44 13.07
9/3/2001 8:00 18.83 20.44 12.21
9/3/2001 9:00 18.83 20.74 11.91
9/3/2001 10:00 18.83 20.74 12.49
9/3/2001 11:00 19.13 21.05 13.94
9/3/2001 12:00 19.43 21.05 16.86
9/3/2001 13:00 19.73 21.67 21.38
9/3/2001 14:00 20.33 21.36 22.62
9/3/2001 15:00 20.33 21.36 22.62
9/3/2001 16:00 20.63 21.67 22.62
9/3/2001 17:00 20.63 21.67 23.24
9/3/2001 18:00 20.63 21.67 22.62
9/3/2001 19:00 20.63 21.36 22.93
9/3/2001 20:00 20.33 21.05 22.31
9/3/2001 21:00 20.33 21.05 21.07
9/3/2001 22:00 20.03 21.05 20.46
9/3/2001 23:00 20.03 21.05 19.25
9/4/2001 0:00 20.03 20.74 18.06
9/4/2001 1.00 19.73 20.74 17.16
9/4/2001 2:00 19.73 20.74 16.57
9/4/2001 3:00 19.43 20.74 15.69
9/4/2001 4:00 19.43 20.74 14.81
9/4/2001 5:00 19.13 20.74 13.94
9/4/2001 6:00 19.13 20.44 13.36
9/4/2001 7:00 18.83 20.44 12.49
9/4/2001 8:00 18.83 20.44 12.21
9/4/2001 9:00 18.83 20.44 12.21
9/4/2001 10:00 18.83 20.74 13.36
9/4/2001 11:00 19.13 21.05 14.52
9/4/2001 12:00 19.73 21.36 17.46
9/4/2001 13:00 20.03 21.67 19.86
9/4/2001 14:00 20.33 21.67 21.38
9/4/2001 15:00 20.94 21.97 21.07
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/4/2001 16:00 20.94 21.36 22.31
9/4/2001 17:00 20.63 21.36 22.93
9/4/2001 18:00 20.33 21.36 21.38
9/4/2001 19:00 20.33 21.36 19.86
9/4/2001 20:00 20.03 21.05 17.46
9/4/2001 21:00 20.03 21.05 17.46
9/4/2001 22:00 20.03 21.05 16.57
9/4/2001 23:00 20.03 20.74 15.69
9/5/2001 0:00 19.73 20.74 15.39
9/5/2001 1:.00 19.73 20.74 14.81
9/5/2001 2:00 19.43 20.74 13.94
9/5/2001 3:00 19.43 20.74 13.65
9/5/2001 4:00 19.43 20.74 13.36
9/5/2001 5:00 19.13 20.74 12.78
9/5/2001 6:00 19.13 20.74 12.78
9/5/2001 7:00 19.13 20.74 12.21
9/5/2001 8:00 19.13 20.74 11.91
9/5/2001 9:00 19.13 20.74 11.91
9/5/2001 10:00 19.13 20.74 13.36
9/5/2001 11:00 19.13 21.05 15.39
9/5/2001 12:00 19.43 21.36 17.76
9/5/2001 13:00 20.03 21.36 20.46
9/5/2001 14:00 20.33 21.36 21.68
9/5/2001 15:00 20.63 21.36 21.99
9/5/2001 16:00 20.63 21.67 22.93
9/5/2001 17:00 21.25 21.67 23.24
9/5/2001 18:00 21.25 21.36 22.31
9/5/2001 19:00 20.94 21.36 21.68
9/5/2001 20:00 20.63 21.05 20.77
9/5/2001 21:00 20.33 21.05 19.55
9/5/2001 22:00 20.03 21.05 17.16
9/5/2001 23:00 19.73 20.74 17.16
9/6/2001 0:00 19.73 20.74 16.57
9/6/2001 1.00 19.73 20.74 15.98
9/6/2001 2:00 19.43 20.74 15.39
9/6/2001 3:00 19.43 20.74 14.52
9/6/2001 4:00 19.43 20.74 9.04
9/6/2001 5:00 19.13 20.44 7.02
9/6/2001 6:00 19.13 20.44 8.46
9/6/2001 7:00 18.83 20.44 7.59
9/6/2001 8:00 18.83 20.44 7.31
9/6/2001 9:00 18.83 20.44 7.31
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/6/2001 10:00 18.53 20.44 8.17
9/6/2001 11:00 18.83 20.74 9.9
9/6/2001 12:00 19.43 21.05 12.78
9/6/2001 13:00 19.73 21.36 14.81
9/6/2001 14:00 20.03 21.36 15.69
9/6/2001 15:00 20.33 21.36 16.57
9/6/2001 16:00 20.33 21.36 14.23
9/6/2001 17:00 20.63 21.36 15.98
9/6/2001 18:00 20.63 21.05 15.69
9/6/2001 19:00 20.33 21.05 15.39
9/6/2001 20:00 20.03 20.74 14.81
9/6/2001 21:00 20.03 20.74 13.65
9/6/2001 22:00 19.73 20.74 12.78
9/6/2001 23:00 19.43 20.74 11.91
9/7/2001 0:00 19.13 20.44 11.34
9/7/2001 1:.00 19.13 20.44 10.76
9/7/2001 2:00 18.83 20.44 10.19
9/7/2001 3:00 18.83 20.44 9.61
9/7/2001 4:00 18.53 20.44 9.32
9/7/2001 5:00 18.53 20.44 8.75
9/7/2001 6:00 18.53 20.44 8.46
9/7/2001 7:00 18.23 20.14 8.17
9/7/2001 8:00 18.23 20.14 7.59
9/7/2001 9:00 18.23 20.44 7.59
9/7/2001 10:00 18.23 20.44 7.59
9/7/2001 11:00 18.53 20.74 7.88
9/7/2001 12:00 18.83 21.05 8.75
9/7/2001 13:00 19.43 21.67 9.61
9/7/2001 14:00 20.03 21.36 11.05
9/7/2001 15:00 20.33 21.36 12.78
9/7/2001 16:00 20.63 21.36 14.81
9/7/2001 17:00 20.63 21.36 16.27
9/7/2001 18:00 20.63 21.36 17.16
9/7/2001 19:00 20.63 21.05 17.76
9/7/2001 20:00 20.33 21.05 17.76
9/7/2001 21:00 19.73 20.74 16.27
9/7/2001 22:00 19.43 20.44 13.65
9/7/2001 23:00 19.13 20.44 11.63
9/8/2001 0:00 19.13 20.44 11.34
9/8/2001 1:00 18.83 20.44 11.63
9/8/2001 2:00 18.83 20.44 11.34
9/8/2001 3:00 18.83 20.44 10.47
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/8/2001 4:00 18.53 20.44 9.61
9/8/2001 5:00 18.53 20.44 9.32
9/8/2001 6:00 18.53 20.44 8.75
9/8/2001 7:00 18.23 20.14 8.46
9/8/2001 8:00 18.23 20.14 8.17
9/8/2001 9:00 18.23 20.44 7.59
9/8/2001 10:00 18.23 20.44 7.59
9/8/2001 11:00 18.83 20.74 7.88
9/8/2001 12:00 19.13 21.05 8.75
9/8/2001 13:00 19.73 21.67 10.19
9/8/2001 14:00 20.03 21.36 11.91
9/8/2001 15:00 20.33 21.36 13.94
9/8/2001 16:00 20.63 21.36 15.98
9/8/2001 17:00 20.63 21.36 16.86
9/8/2001 18:00 20.63 21.05 17.16
9/8/2001 19:00 20.33 21.05 16.57
9/8/2001 20:00 20.03 20.74 15.39
9/8/2001 21:00 19.73 20.44 13.94
9/8/2001 22:00 19.43 20.44 12.78
9/8/2001 23:00 19.13 20.44 12.21
9/9/2001 0:00 18.83 20.44 11.63
9/9/2001 1:.00 18.83 20.44 11.05
9/9/2001 2:00 18.53 20.44 10.19
9/9/2001 3:00 18.53 20.14 9.32
9/9/2001 4:00 18.53 20.14 8.75
9/9/2001 5:00 18.23 20.14 8.46
9/9/2001 6:00 18.23 20.14 7.59
9/9/2001 7:00 18.23 20.14 7.02
9/9/2001 8:00 17.94 20.14 6.73
9/9/2001 9:00 17.94 20.14 6.15
9/9/2001 10:00 18.23 20.44 5.86
9/9/2001 11:00 18.53 20.74 6.15
9/9/2001 12:00 19.13 21.05 7.02
9/9/2001 13:00 19.73 21.67 8.17
9/9/2001 14:00 20.03 21.36 9.61
9/9/2001 15:00 20.33 21.36 11.34
9/9/2001 16:00 20.63 21.67 13.07
9/9/2001 17:00 20.63 21.36 14.52
9/9/2001 18:00 20.63 21.36 15.98
9/9/2001 19:00 20.33 21.05 16.86
9/9/2001 20:00 20.03 21.05 16.86
9/9/2001 21:00 20.03 20.74 16.27
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/9/2001 22:00 19.73 20.74 15.39
9/9/2001 23:00 19.43 20.44 14.81
9/10/2001 0:00 19.13 20.44 13.94
9/10/2001 1:.00 18.83 20.44 13.07
9/10/2001 2:00 18.83 20.44 11.91
9/10/2001 3:00 18.53 20.44 11.34
9/10/2001 4:00 18.53 20.44 10.76
9/10/2001 5:00 18.53 20.14 10.19
9/10/2001 6:00 18.23 20.14 9.61
9/10/2001 7:00 18.23 20.14 9.32
9/10/2001 8:00 18.23 20.14 8.46
9/10/2001 9:00 18.23 20.44 8.17
9/10/2001 10:00 18.23 20.44 7.88
9/10/2001 11:00 18.83 20.74 8.17
9/10/2001 12:00 19.43 21.05 9.04
9/10/2001 13:00 19.73 21.67 10.19
9/10/2001 14:00 20.33 21.67 12.21
9/10/2001 15:00 20.63 21.67 13.65
9/10/2001 16:00 20.94 21.67 15.39
9/10/2001 17:00 20.94 21.36 16.86
9/10/2001 18:00 20.94 21.36 18.06
9/10/2001 19:00 20.63 21.05 18.35
9/10/2001 20:00 20.33 21.05 18.65
9/10/2001 21:00 20.03 21.05 18.35
9/10/2001 22:00 20.03 20.74 17.76
9/10/2001 23:00 19.73 20.74 16.86
9/11/2001 0:00 19.43 20.74 16.27
9/11/2001 1.00 19.43 20.74 15.69
9/11/2001 2:00 19.13 20.44 15.11
9/11/2001 3:00 19.13 20.44 14.52
9/11/2001 4:00 19.13 20.44 13.65
9/11/2001 5:00 18.83 20.44 13.36
9/11/2001 6:00 18.83 20.44 12.78
9/11/2001 7:00 18.83 20.44 12.21
9/11/2001 8:00 18.83 20.44 11.91
9/11/2001 9:00 18.83 20.44 11.34
9/11/2001 10:00 18.83 20.74 11.05
9/11/2001 11:00 19.13 21.05 11.34
9/11/2001 12:00 19.73 21.05 11.91
9/11/2001 13:00 20.03 21.67 12.78
9/11/2001 14:00 20.63 21.67 14.52
9/11/2001 15:00 20.94 21.67 15.98
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/11/2001 16:00 21.25 21.67 17.16
9/11/2001 17:00 20.94 21.67 18.35
9/11/2001 18:00 20.94 21.36 19.25
9/11/2001 19:00 20.63 21.36 19.55
9/11/2001 20:00 20.33 21.05 19.55
9/11/2001 21:00 20.33 21.05 19.25
9/11/2001 22:00 20.03 21.05 18.95
9/11/2001 23:00 19.73 20.74 18.35
9/12/2001 0:00 19.73 20.74 17.76
9/12/2001 1:.00 19.73 20.74 17.16
9/12/2001 2:00 19.43 20.74 16.57
9/12/2001 3:00 19.43 20.74 16.27
9/12/2001 4:00 19.43 20.74 15.69
9/12/2001 5:00 19.13 20.74 15.39
9/12/2001 6:00 19.13 20.74 14.81
9/12/2001 7:00 19.13 20.74 14.52
9/12/2001 8:00 19.13 20.74 14.23
9/12/2001 9:00 19.13 20.74 13.94
9/12/2001 10:00 19.43 20.74 13.65
9/12/2001 11:00 19.43 21.05 13.36
9/12/2001 12:00 19.73 21.36 13.65
9/12/2001 13:00 20.33 21.36 13.65
9/12/2001 14:00 20.63 21.36 14.23
9/12/2001 15:00 20.63 21.36 15.39
9/12/2001 16:00 20.63 21.36 16.27
9/12/2001 17:00 20.63 21.05 16.86
9/12/2001 18:00 20.33 21.05 17.16
9/12/2001 19:00 20.03 21.05 17.46
9/12/2001 20:00 20.03 21.05 17.46
9/12/2001 21:00 20.03 20.74 16.57
9/12/2001 22:00 19.73 20.74 16.27
9/12/2001 23:00 19.73 20.74 15.69
9/13/2001 0:00 19.43 20.74 15.39
9/13/2001 1.00 19.43 20.74 15.11
9/13/2001 2:00 19.43 20.74 14.81
9/13/2001 3:00 19.13 20.74 14.23
9/13/2001 4:00 19.13 20.74 13.65
9/13/2001 5:00 19.13 20.74 13.36
9/13/2001 6:00 19.13 20.44 13.07
9/13/2001 7:00 18.83 20.44 12.78
9/13/2001 8:00 18.83 20.44 12.49
9/13/2001 9:00 18.83 20.44 12.21
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/13/2001 10:00 19.13 20.74 12.21
9/13/2001 11:00 19.43 21.05 12.21
9/13/2001 12:00 19.73 21.36 12.78
9/13/2001 13:00 20.33 21.67 13.65
9/13/2001 14:00 20.63 21.67 15.11
9/13/2001 15:00 20.63 21.36 16.57
9/13/2001 16:00 20.63 21.36 17.76
9/13/2001 17:00 20.94 21.36 18.65
9/13/2001 18:00 20.63 21.36 19.25
9/13/2001 19:00 20.63 21.05 19.55
9/13/2001 20:00 20.33 21.05 18.95
9/13/2001 21:00 20.33 21.05 18.35
9/13/2001 22:00 20.03 20.74 17.46
9/13/2001 23:00 19.73 20.74 17.16
9/14/2001 0:00 19.73 20.74 16.57
9/14/2001 1:.00 19.43 20.74 16.27
9/14/2001 2:00 19.43 20.74 15.69
9/14/2001 3:00 19.13 20.74 15.11
9/14/2001 4:00 19.13 20.44 14.81
9/14/2001 5:00 19.13 20.44 14.23
9/14/2001 6:00 18.83 20.44 13.94
9/14/2001 7:00 18.83 20.44 13.65
9/14/2001 8:00 18.83 20.44 13.07
9/14/2001 9:00 18.83 20.44 12.78
9/14/2001 10:00 18.83 20.74 12.49
9/14/2001 11:00 19.43 21.05 12.49
9/14/2001 12:00 19.73 21.36 12.78
9/14/2001 13:00 20.03 21.36 13.36
9/14/2001 14:00 20.63 21.67 14.23
9/14/2001 15:00 20.94 21.67 15.39
9/14/2001 16:00 20.94 21.67 16.57
9/14/2001 17:00 21.25 21.67 17.46
9/14/2001 18:00 20.94 21.36 18.35
9/14/2001 19:00 20.94 21.36 18.65
9/14/2001 20:00 20.63 21.05 18.35
9/14/2001 21:00 20.33 21.05 17.46
9/14/2001 22:00 20.03 20.74 16.86
9/14/2001 23:00 19.73 20.74 16.57
9/15/2001 0:00 19.43 20.74 15.98
9/15/2001 1:00 19.43 20.74 15.69
9/15/2001 2:00 19.13 20.44 15.39
9/15/2001 3:00 19.13 20.44 14.81
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/15/2001 4:00 19.13 20.44 14.23
9/15/2001 5:00 18.83 20.44 13.94
9/15/2001 6:00 18.83 20.44 13.36
9/15/2001 7:00 18.83 20.44 13.07
9/15/2001 8:00 18.83 20.44 12.49
9/15/2001 9:00 18.83 20.44 11.91
9/15/2001 10:00 18.83 20.74 11.63
9/15/2001 11:00 19.13 21.05 11.63
9/15/2001 12:00 19.43 21.05 1191
9/15/2001 13:00 20.03 21.67 12.21
9/15/2001 14:00 20.33 21.67 13.07
9/15/2001 15:00 20.94 21.67 13.94
9/15/2001 16:00 20.94 21.67 14.81
9/15/2001 17:00 21.25 21.67 15.98
9/15/2001 18:00 21.25 21.36 16.86
9/15/2001 19:00 20.94 21.05 17.46
9/15/2001 20:00 20.63 21.05 17.76
9/15/2001 21:00 20.33 21.05 17.76
9/15/2001 22:00 20.03 20.74 17.16
9/15/2001 23:00 19.73 20.74 16.86
9/16/2001 0:00 19.43 20.74 16.57
9/16/2001 1:.00 19.43 20.74 15.98
9/16/2001 2:00 19.13 20.74 15.69
9/16/2001 3:00 19.13 20.74 15.11
9/16/2001 4:00 19.13 20.74 14.81
9/16/2001 5:00 19.13 20.44 14.52
9/16/2001 6:00 19.13 20.44 13.94
9/16/2001 7:00 18.83 20.44 13.65
9/16/2001 8:00 18.83 20.44 13.07
9/16/2001 9:00 18.83 20.44 12.78
9/16/2001 10:00 19.13 20.74 12.78
9/16/2001 11:00 19.43 21.05 12.78
9/16/2001 12:00 19.73 21.36 12.78
9/16/2001 13:00 20.03 21.36 13.36
9/16/2001 14:00 20.63 21.36 13.94
9/16/2001 15:00 20.63 21.36 15.11
9/16/2001 16:00 20.63 21.36 15.98
9/16/2001 17:00 20.63 21.36 16.86
9/16/2001 18:00 20.63 21.36 16.86
9/16/2001 19:00 20.33 21.05 16.86
9/16/2001 20:00 20.33 21.05 16.57
9/16/2001 21:00 20.03 20.74 16.27
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/16/2001 22:00 19.73 20.74 15.69
9/16/2001 23:00 19.73 20.74 15.11
9/17/2001 0:00 19.43 20.74 14.52
9/17/2001 1:.00 19.43 20.74 13.94
9/17/2001 2:00 19.13 20.44 13.65
9/17/2001 3:00 19.13 20.44 13.36
9/17/2001 4:00 19.13 20.44 12.78
9/17/2001 5:00 18.83 20.44 12.49
9/17/2001 6:00 18.83 20.44 12.21
9/17/2001 7:00 18.83 20.44 11.91
9/17/2001 8:00 18.83 20.44 11.34
9/17/2001 9:00 18.83 20.44 11.05
9/17/2001 10:00 18.83 20.74 11.05
9/17/2001 11:00 19.13 21.05 11.05
9/17/2001 12:00 19.43 21.05 11.34
9/17/2001 13:00 20.03 21.36 11.91
9/17/2001 14:00 20.03 21.05 13.07
9/17/2001 15:00 20.03 21.36 14.52
9/17/2001 16:00 20.33 21.36 15.98
9/17/2001 17:00 20.33 21.36 16.86
9/17/2001 18:00 20.33 21.05 17.46
9/17/2001 19:00 20.03 21.05 17.76
9/17/2001 20:00 20.03 20.74 17.46
9/17/2001 21:00 19.73 20.74 16.86
9/17/2001 22:00 19.73 20.74 15.98
9/17/2001 23:00 19.43 20.74 15.39
9/18/2001 0:00 19.13 20.44 14.81
9/18/2001 1.00 19.13 20.44 14.23
9/18/2001 2:00 19.13 20.44 13.94
9/18/2001 3:00 18.83 20.44 13.65
9/18/2001 4:00 18.83 20.44 13.07
9/18/2001 5:00 18.83 20.44 12.78
9/18/2001 6:00 18.53 20.44 12.21
9/18/2001 7:00 18.53 20.44 11.91
9/18/2001 8:00 18.53 20.44 11.34
9/18/2001 9:00 18.53 20.44 11.05
9/18/2001 10:00 18.53 20.44 10.76
9/18/2001 11:00 18.83 20.74 10.76
9/18/2001 12:00 19.43 21.05 11.05
9/18/2001 13:00 19.73 21.67 11.34
9/18/2001 14:00 20.33 21.36 12.21
9/18/2001 15:00 20.63 21.67 13.65
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/18/2001 16:00 20.63 21.36 14.81
9/18/2001 17:00 20.63 21.36 15.98
9/18/2001 18:00 20.63 21.36 16.86
9/18/2001 19:00 20.33 21.05 17.16
9/18/2001 20:00 20.03 21.05 17.16
9/18/2001 21:00 20.03 20.74 16.86
9/18/2001 22:00 19.73 20.74 16.57
9/18/2001 23:00 19.43 20.74 16.27
9/19/2001 0:00 19.43 20.44 15.98
9/19/2001 1:.00 19.13 20.44 15.39
9/19/2001 2:00 19.13 20.44 14.81
9/19/2001 3:00 18.83 20.44 14.23
9/19/2001 4:00 18.83 20.44 13.65
9/19/2001 5:00 18.83 20.44 13.07
9/19/2001 6:00 18.53 20.44 12.49
9/19/2001 7:00 18.53 20.44 12.21
9/19/2001 8:00 18.53 20.44 11.63
9/19/2001 9:00 18.53 20.44 11.34
9/19/2001 10:00 18.53 20.74 11.05
9/19/2001 11:00 19.13 20.74 11.05
9/19/2001 12:00 19.43 21.05 11.05
9/19/2001 13:00 19.73 21.67 11.63
9/19/2001 14:00 20.33 21.67 12.49
9/19/2001 15:00 20.63 21.67 13.65
9/19/2001 16:00 20.94 21.67 14.81
9/19/2001 17:00 20.94 21.36 15.69
9/19/2001 18:00 20.63 21.36 16.57
9/19/2001 19:00 20.33 21.05 16.86
9/19/2001 20:00 20.03 21.05 17.16
9/19/2001 21:00 20.03 20.74 16.86
9/19/2001 22:00 19.73 20.74 16.57
9/19/2001 23:00 19.43 20.74 16.27
9/20/2001 0:00 19.43 20.44 15.69
9/20/2001 1.00 19.13 20.44 15.39
9/20/2001 2:00 19.13 20.44 14.81
9/20/2001 3:00 18.83 20.44 14.23
9/20/2001 4:00 18.83 20.44 13.65
9/20/2001 5:00 18.83 20.44 13.36
9/20/2001 6:00 18.53 20.44 12.78
9/20/2001 7:00 18.53 20.44 12.49
9/20/2001 8:00 18.53 20.44 11.91
9/20/2001 9:00 18.53 20.44 11.63
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/20/2001 10:00 18.53 20.74 11.34
9/20/2001 11:00 18.83 20.74 11.05
9/20/2001 12:00 19.43 21.05 11.34
9/20/2001 13:00 19.73 21.67 11.63
9/20/2001 14:00 20.33 21.36 12.21
9/20/2001 15:00 20.63 21.67 13.07
9/20/2001 16:00 20.63 21.67 14.23
9/20/2001 17:00 20.63 21.36 15.11
9/20/2001 18:00 20.63 21.36 15.98
9/20/2001 19:00 20.33 21.05 16.27
9/20/2001 20:00 20.03 21.05 16.27
9/20/2001 21:00 20.03 20.74 15.98
9/20/2001 22:00 19.73 20.74 15.69
9/20/2001 23:00 19.43 20.74 15.39
9/21/2001 0:00 19.43 20.74 1511
9/21/2001 1:.00 19.13 20.44 14.81
9/21/2001 2:00 19.13 20.44 14.23
9/21/2001 3:00 18.83 20.44 13.94
9/21/2001 4:00 18.83 20.44 13.36
9/21/2001 5:00 18.83 20.44 13.07
9/21/2001 6:00 18.83 20.44 12.49
9/21/2001 7:00 18.53 20.44 12.21
9/21/2001 8:00 18.53 20.44 1191
9/21/2001 9:00 18.53 20.44 11.34
9/21/2001 10:00 18.83 20.74 11.34
9/21/2001 11:00 19.13 20.74 11.05
9/21/2001 12:00 19.43 21.36 11.34
9/21/2001 13:00 20.03 21.67 11.91
9/21/2001 14:00 20.33 21.36 12.49
9/21/2001 15:00 20.63 21.67 13.65
9/21/2001 16:00 20.63 21.36 15.11
9/21/2001 17:00 20.63 21.36 16.27
9/21/2001 18:00 20.63 21.36 16.86
9/21/2001 19:00 20.33 21.05 17.46
9/21/2001 20:00 20.33 21.05 17.16
9/21/2001 21:00 20.03 20.74 16.86
9/21/2001 22:00 19.73 20.74 16.27
9/21/2001 23:00 19.43 20.74 15.98
9/22/2001 0:00 19.43 20.44 15.39
9/22/2001 1:00 19.13 20.44 1511
9/22/2001 2:00 19.13 20.44 14.52
9/22/2001 3:00 18.83 20.44 13.94
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/22/2001 4:00 18.83 20.44 13.65
9/22/2001 5:00 18.83 20.44 13.07
9/22/2001 6:00 18.53 20.44 12.78
9/22/2001 7:00 18.53 20.44 12.49
9/22/2001 8:00 18.53 20.44 11.91
9/22/2001 9:00 18.53 20.44 11.34
9/22/2001 10:00 18.53 20.74 11.05
9/22/2001 11:00 19.13 20.74 11.05
9/22/2001 12:00 19.43 21.36 11.05
9/22/2001 13:00 19.73 21.67 11.34
9/22/2001 14:00 20.33 21.36 11.91
9/22/2001 15:00 20.63 21.36 12.78
9/22/2001 16:00 20.63 21.67 13.65
9/22/2001 17:00 20.63 21.36 14.52
9/22/2001 18:00 20.63 21.36 15.11
9/22/2001 19:00 20.33 21.05 15.39
9/22/2001 20:00 20.33 20.74 15.11
9/22/2001 21:00 20.03 20.74 14.81
9/22/2001 22:00 19.73 20.74 14.52
9/22/2001 23:00 19.43 20.74 14.23
9/23/2001 0:00 19.43 20.44 13.94
9/23/2001 1:.00 19.13 20.44 13.65
9/23/2001 2:00 19.13 20.44 13.36
9/23/2001 3:00 18.83 20.44 13.07
9/23/2001 4:00 18.83 20.44 12.49
9/23/2001 5:00 18.83 20.44 12.21
9/23/2001 6:00 18.53 20.44 11.91
9/23/2001 7:00 18.53 20.44 11.63
9/23/2001 8:00 18.53 20.44 11.34
9/23/2001 9:00 18.53 20.44 10.76
9/23/2001 10:00 18.53 20.44 10.76
9/23/2001 11:00 18.83 20.74 10.47
9/23/2001 12:00 19.13 21.36 10.76
9/23/2001 13:00 19.73 21.36 10.76
9/23/2001 14:00 20.03 21.36 11.34
9/23/2001 15:00 20.33 21.36 12.49
9/23/2001 16:00 20.63 21.36 13.36
9/23/2001 17:00 20.63 21.36 14.23
9/23/2001 18:00 20.63 21.05 14.81
9/23/2001 19:00 20.33 21.05 15.69
9/23/2001 20:00 20.03 21.05 15.98
9/23/2001 21:00 20.03 20.74 15.98
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/23/2001 22:00 19.73 20.74 15.98
9/23/2001 23:00 19.43 20.74 15.69
9/24/2001 0:00 19.43 20.44 15.39
9/24/2001 1:00 19.13 20.44 1511
9/24/2001 2:00 18.83 20.44 14.81
9/24/2001 3:00 18.83 20.44 14.23
9/24/2001 4:00 18.83 20.44 13.94
9/24/2001 5:00 18.53 20.44 13.36
9/24/2001 6:00 18.53 20.44 13.07
9/24/2001 7:00 18.53 20.44 12.49
9/24/2001 8:00 18.53 20.44 12.21
9/24/2001 9:00 18.23 20.44 11.63
9/24/2001 10:00 18.53 20.44 11.34
9/24/2001 11:00 18.83 20.74 11.34
9/24/2001 12:00 19.13 21.36 11.34
9/24/2001 13:00 19.73 21.36 11.63
9/24/2001 14:00 20.03 21.36 12.21
9/24/2001 15:00 20.33 21.36 12.78
9/24/2001 16:00 20.63 21.67 13.94
9/24/2001 17:00 20.63 21.36 14.81
9/24/2001 18:00 20.63 21.36 15.69
9/24/2001 19:00 20.33 21.05 15.98
9/24/2001 20:00 20.33 21.05 16.27
9/24/2001 21:00 20.03 20.74 16.27
9/24/2001 22:00 19.73 20.74 16.27
9/24/2001 23:00 19.43 20.74 15.98
9/25/2001 0:00 19.43 20.44 15.69
9/25/2001 1.00 19.13 20.44 15.39
9/25/2001 2:00 19.13 20.44 14.81
9/25/2001 3:00 18.83 20.44 14.52
9/25/2001 4:00 18.83 20.44 13.94
9/25/2001 5:00 18.53 20.44 13.65
9/25/2001 6:00 18.53 20.44 13.07
9/25/2001 7:00 18.53 20.44 12.78
9/25/2001 8:00 18.53 20.44 12.21
9/25/2001 9:00 18.53 20.44 11.91
9/25/2001 10:00 18.53 20.74 11.63
9/25/2001 11:00 18.83 20.74 11.34
9/25/2001 12:00 19.43 21.36 11.63
9/25/2001 13:00 19.73 21.36 1191
9/25/2001 14:00 20.03 21.36 12.49
9/25/2001 15:00 20.63 21.36 13.36
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/25/2001 16:00 20.63 21.36 14.52
9/25/2001 17:00 20.63 21.05 15.11
9/25/2001 18:00 20.63 21.05 15.69
9/25/2001 19:00 20.33 21.05 16.27
9/25/2001 20:00 20.03 20.74 16.57
9/25/2001 21:00 19.73 20.74 16.57
9/25/2001 22:00 19.43 20.74 16.57
9/25/2001 23:00 19.13 20.44 16.27
9/26/2001 0:00 18.83 20.44 15.69
9/26/2001 1:.00 18.83 20.44 15.11
9/26/2001 2:00 18.53 20.44 14.52
9/26/2001 3:00 18.53 20.44 13.94
9/26/2001 4:00 18.83 20.44 13.36
9/26/2001 5:00 18.53 20.44 13.07
9/26/2001 6:00 18.53 20.44 12.49
9/26/2001 7:00 18.53 20.44 12.21
9/26/2001 8:00 18.53 20.44 11.91
9/26/2001 9:00 18.53 20.44 11.34
9/26/2001 10:00 18.53 20.74 11.34
9/26/2001 11:00 19.13 20.74 11.05
9/26/2001 12:00 19.43 21.36 11.34
9/26/2001 13:00 19.73 21.36 11.63
9/26/2001 14:00 20.33 21.36 12.21
9/26/2001 15:00 20.63 21.36 13.07
9/26/2001 16:00 20.63 21.36 13.65
9/26/2001 17:00 20.63 21.36 14.23
9/26/2001 18:00 20.63 21.05 14.81
9/26/2001 19:00 20.63 21.05 15.11
9/26/2001 20:00 20.33 21.05 15.11
9/26/2001 21:00 20.03 20.74 15.11
9/26/2001 22:00 19.73 20.74 15.11
9/26/2001 23:00 19.43 20.44 14.81
9/27/2001 0:00 19.43 20.44 14.52
9/27/2001 1.00 19.13 20.44 14.23
9/27/2001 2:00 19.13 20.44 13.65
9/27/2001 3:00 18.83 20.44 13.07
9/27/2001 4:00 18.83 20.44 12.78
9/27/2001 5:00 18.53 20.44 12.21
9/27/2001 6:00 18.53 20.44 11.91
9/27/2001 7:00 18.53 20.44 11.63
9/27/2001 8:00 18.53 20.14 11.34
9/27/2001 9:00 18.23 20.44 10.76
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/27/2001 10:00 18.53 20.74 10.47
9/27/2001 11:00 18.83 20.74 10.47
9/27/2001 12:00 19.43 21.36 10.76
9/27/2001 13:00 19.73 21.36 11.05
9/27/2001 14:00 20.03 21.36 11.63
9/27/2001 15:00 20.63 21.36 12.49
9/27/2001 16:00 20.63 21.36 13.36
9/27/2001 17:00 20.63 21.36 13.94
9/27/2001 18:00 20.63 21.36 14.23
9/27/2001 19:00 20.33 21.05 14.52
9/27/2001 20:00 20.33 21.05 14.52
9/27/2001 21:00 19.73 20.74 14.52
9/27/2001 22:00 19.73 20.74 14.52
9/27/2001 23:00 19.43 20.44 14.52
9/28/2001 0:00 19.13 20.44 13.94
9/28/2001 1:.00 18.83 20.44 13.65
9/28/2001 2:00 18.83 20.44 13.36
9/28/2001 3:00 18.53 20.44 12.78
9/28/2001 4:00 18.53 20.44 12.49
9/28/2001 5:00 18.53 20.44 11.91
9/28/2001 6:00 18.53 20.44 11.63
9/28/2001 7:00 18.23 20.44 11.34
9/28/2001 8:00 18.23 20.14 10.76
9/28/2001 9:00 18.23 20.44 10.47
9/28/2001 10:00 18.53 20.74 10.19
9/28/2001 11:00 18.83 20.74 10.19
9/28/2001 12:00 19.43 21.36 10.47
9/28/2001 13:00 19.73 21.36 10.76
9/28/2001 14:00 20.03 21.36 11.34
9/28/2001 15:00 20.63 21.36 11.91
9/28/2001 16:00 20.63 21.36 12.78
9/28/2001 17:00 20.63 21.36 13.36
9/28/2001 18:00 20.63 21.05 13.65
9/28/2001 19:00 20.33 21.05 13.94
9/28/2001 20:00 20.03 20.74 13.94
9/28/2001 21:00 19.73 20.74 14.23
9/28/2001 22:00 19.73 20.74 14.23
9/28/2001 23:00 19.43 20.74 14.23
9/29/2001 0:00 19.43 20.44 13.94
9/29/2001 1:00 19.13 20.44 13.65
9/29/2001 2:00 19.13 20.44 13.36
9/29/2001 3:00 19.13 20.44 13.07
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/29/2001 4:00 19.13 20.44 12.49
9/29/2001 5:00 18.83 20.44 12.21
9/29/2001 6:00 18.83 20.44 11.91
9/29/2001 7:00 18.83 20.44 11.91
9/29/2001 8:00 18.53 20.44 11.63
9/29/2001 9:00 18.83 20.44 11.34
9/29/2001 10:00 18.83 20.74 11.34
9/29/2001 11:00 19.13 21.05 11.34
9/29/2001 12:00 19.43 21.36 11.63
9/29/2001 13:00 19.73 21.36 11.91
9/29/2001 14:00 20.03 21.36 12.21
9/29/2001 15:00 20.33 21.36 12.78
9/29/2001 16:00 20.33 21.36 13.36
9/29/2001 17:00 20.33 21.36 13.94
9/29/2001 18:00 20.33 21.05 14.23
9/29/2001 19:00 20.03 20.74 14.23
9/29/2001 20:00 19.73 20.74 14.23
9/29/2001 21:00 19.73 20.74 13.94
9/29/2001 22:00 19.43 20.74 13.65
9/29/2001 23:00 19.43 20.44 13.36
9/30/2001 0:00 19.13 20.44 13.07
9/30/2001 1:.00 19.13 20.44 12.78
9/30/2001 2:00 18.83 20.44 12.49
9/30/2001 3:00 18.83 20.44 12.21
9/30/2001 4:00 18.83 20.44 11.91
9/30/2001 5:00 18.53 20.44 11.34
9/30/2001 6:00 18.53 20.44 11.05
9/30/2001 7:00 18.53 20.14 10.76
9/30/2001 8:00 18.53 20.14 10.47
9/30/2001 9:00 18.53 20.44 10.19
9/30/2001 10:00 18.53 20.44 10.19
9/30/2001 11:00 18.83 20.74 10.19
9/30/2001 12:00 19.13 21.36 10.47
9/30/2001 13:00 19.73 21.36 10.76
9/30/2001 14:00 20.03 21.36 11.05
9/30/2001 15:00 20.33 21.36 11.63
9/30/2001 16:00 20.33 21.36 1191
9/30/2001 17:00 20.63 21.36 12.49
9/30/2001 18:00 20.33 21.05 12.78
9/30/2001 19:00 20.33 21.05 13.07
9/30/2001 20:00 20.03 20.74 13.36
9/30/2001 21:00 19.73 20.74 13.36
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
9/30/2001 22:00 19.43 20.74 13.07
9/30/2001 23:00 19.43 20.44 13.07
10/1/2001 0:00 19.13 20.44 12.78
10/1/2001 1:.00 19.13 20.44 12.78
10/1/2001 2:00 18.83 20.44 12.49
10/1/2001 3:00 18.83 20.44 12.21
10/1/2001 4:00 18.53 20.44 11.91
10/1/2001 5:00 18.53 20.44 11.63
10/1/2001 6:00 18.53 20.44 11.34
10/1/2001 7:00 18.53 20.44 11.05
10/1/2001 8:00 18.53 20.14 10.76
10/1/2001 9:00 18.53 20.44 10.47
10/1/2001 10:00 18.53 20.74 10.19
10/1/2001 11:00 18.83 20.74 10.19
10/1/2001 12:00 19.13 21.05 10.47
10/1/2001 13:00 19.73 21.36 10.76
10/1/2001 14:00 20.03 21.36 11.05
10/1/2001 15:00 20.33 21.36 11.63
10/1/2001 16:00 20.33 21.36 11.91
10/1/2001 17:00 20.33 21.36 12.49
10/1/2001 18:00 20.33 21.05 12.78
10/1/2001 19:00 20.03 21.05 13.07
10/1/2001 20:00 20.03 20.74 13.07
10/1/2001 21:00 19.73 20.74 13.07
10/1/2001 22:00 19.43 20.74 13.07
10/1/2001 23:00 19.43 20.44 12.78
10/2/2001 0:00 19.13 20.44 12.78
10/2/2001 1.00 19.13 20.44 12.49
10/2/2001 2:00 18.83 20.44 12.21
10/2/2001 3:00 18.83 20.44 11.91
10/2/2001 4:00 18.53 20.44 11.63
10/2/2001 5:00 18.53 20.44 11.34
10/2/2001 6:00 18.53 20.44 11.05
10/2/2001 7:00 18.53 20.44 10.76
10/2/2001 8:00 18.23 20.44 10.76
10/2/2001 9:00 18.23 20.44 10.47
10/2/2001 10:00 18.53 20.44 10.19
10/2/2001 11:00 18.83 20.74 10.19
10/2/2001 12:00 19.13 21.05 10.47
10/2/2001 13:00 19.73 21.36 10.76
10/2/2001 14:00 20.03 21.36 11.05
10/2/2001 15:00 20.33 21.36 11.34
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
10/2/2001 16:00 20.33 21.36 1191
10/2/2001 17:00 20.33 21.05 12.21
10/2/2001 18:00 20.03 21.05 12.49
10/2/2001 19:00 20.03 20.74 12.49
10/2/2001 20:00 19.73 20.74 12.21
10/2/2001 21:00 19.43 20.44 11.91
10/2/2001 22:00 19.43 20.44 11.63
10/2/2001 23:00 19.13 20.44 11.63
10/3/2001 0:00 18.83 20.44 11.34
10/3/2001 1:.00 18.83 20.44 11.05
10/3/2001 2:00 18.53 20.44 10.47
10/3/2001 3:00 18.53 20.14 10.19
10/3/2001 4:00 18.23 20.14 9.61
10/3/2001 5:00 18.23 20.14 9.32
10/3/2001 6:00 18.23 20.14 9.04
10/3/2001 7:00 18.23 20.14 8.46
10/3/2001 8:00 17.94 20.14 8.17
10/3/2001 9:00 17.94 20.14 7.88
10/3/2001 10:00 17.94 20.44 7.59
10/3/2001 11:00 18.53 20.74 7.59
10/3/2001 12:00 18.83 21.05 7.88
10/3/2001 13:00 19.43 21.05 8.17
10/3/2001 14:00 19.73 21.05 8.75
10/3/2001 15:00 20.03 21.36 9.04
10/3/2001 16:00 20.33 21.05 9.61
10/3/2001 17:00 20.33 21.05 10.19
10/3/2001 18:00 20.03 21.05 10.47
10/3/2001 19:00 20.03 20.74 10.76
10/3/2001 20:00 19.73 20.74 11.05
10/3/2001 21:00 19.43 20.44 11.05
10/3/2001 22:00 19.13 20.44 10.76
10/3/2001 23:00 19.13 20.44 10.76
10/4/2001 0:00 18.83 20.44 10.47
10/4/2001 1.00 18.53 20.44 10.47
10/4/2001 2:00 18.53 20.14 9.9
10/4/2001 3:00 18.53 20.14 9.61
10/4/2001 4:00 18.23 20.14 9.32
10/4/2001 5:00 18.23 20.14 8.75
10/4/2001 6:00 18.23 20.14 8.46
10/4/2001 7:00 17.94 20.14 7.88
10/4/2001 8:00 17.94 20.14 7.59
10/4/2001 9:00 17.94 20.14 7.31
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
10/4/2001 10:00 17.94 20.44 7.02
10/4/2001 11:00 18.23 20.74 7.31
10/4/2001 12:00 18.83 21.05 7.31
10/4/2001 13:00 19.43 21.05 7.88
10/4/2001 14:00 19.73 21.05 8.46
10/4/2001 15:00 20.03 21.36 9.04
10/4/2001 16:00 20.03 21.05 9.61
10/4/2001 17:00 20.33 21.05 10.19
10/4/2001 18:00 20.03 20.74 10.47
10/4/2001 19:00 20.03 20.74 10.47
10/4/2001 20:00 19.73 20.74 10.47
10/4/2001 21:00 19.43 20.44 10.19
10/4/2001 22:00 19.13 20.44 10.19
10/4/2001 23:00 18.83 20.44 10.19
10/5/2001 0:00 18.83 20.44 9.9
10/5/2001 1:.00 18.53 20.44 9.61
10/5/2001 2:00 18.53 20.14 9.04
10/5/2001 3:00 18.53 20.14 8.75
10/5/2001 4:00 18.23 20.14 8.46
10/5/2001 5:00 18.23 20.14 8.17
10/5/2001 6:00 18.23 20.14 8.17
10/5/2001 7:00 18.23 20.14 7.88
10/5/2001 8:00 18.23 20.14 7.59
10/5/2001 9:00 17.94 20.14 7.31
10/5/2001 10:00 18.23 20.44 7.31
10/5/2001 11:00 18.53 20.74 7.02
10/5/2001 12:00 18.83 21.05 7.31
10/5/2001 13:00 19.43 21.05 7.59
10/5/2001 14:00 19.73 21.05 8.17
10/5/2001 15:00 20.03 21.05 8.46
10/5/2001 16:00 20.03 21.05 9.04
10/5/2001 17:00 20.03 21.05 9.61
10/5/2001 18:00 20.03 20.74 9.9
10/5/2001 19:00 19.73 20.74 9.9
10/5/2001 20:00 19.73 20.74 9.9
10/5/2001 21:00 19.43 20.44 9.9
10/5/2001 22:00 19.13 20.44 9.61
10/5/2001 23:00 18.83 20.44 9.61
10/6/2001 0:00 18.83 20.44 9.32
10/6/2001 1:00 18.53 20.44 9.04
10/6/2001 2:00 18.53 20.14 8.75
10/6/2001 3:00 18.23 20.14 8.46
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature

Date (hr:min) (°C) (°C) (°C)
10/6/2001 4:00 18.23 20.14 8.17
10/6/2001 5:00 18.23 20.14 7.88
10/6/2001 6:00 17.94 20.14 7.59
10/6/2001 7:00 17.94 20.14 7.31
10/6/2001 8:00 17.94 20.14 7.02
10/6/2001 9:00 17.94 20.14 6.73
10/6/2001 10:00 18.23 20.44 6.73
10/6/2001 11:00 18.23 20.74 6.44
10/6/2001 12:00 18.83 20.74 6.73
10/6/2001 13:00 19.13 20.74 7.31
10/6/2001 14:00 19.43 20.74 7.88
10/6/2001 15:00 19.43 20.74 8.17
10/6/2001 16:00 19.73 21.05 8.75
10/6/2001 17:00 19.73 20.74 9.32
10/6/2001 18:00 19.43 20.74 9.61
10/6/2001 19:00 19.43 20.74 10.19
10/6/2001 20:00 19.13 20.44 10.19
10/6/2001 21:00 18.83 20.44 10.19
10/6/2001 22:00 18.53 20.44 10.19
10/6/2001 23:00 18.23 20.44 9.9
10/7/2001 0:00 18.23 20.44 9.9
10/7/2001 1:.00 18.23 20.14 9.61
10/7/2001 2:00 18.23 20.14 9.32
10/7/2001 3:00 17.94 20.14 9.04
10/7/2001 4:00 17.94 20.14 8.75
10/7/2001 5:00 17.94 20.14 8.46
10/7/2001 6:00 17.94 20.14 8.17
10/7/2001 7:00 17.94 20.14 7.88
10/7/2001 8:00 17.94 20.14 7.59
10/7/2001 9:00 17.94 20.14 7.31
10/7/2001 10:00 17.94 20.14 7.02
10/7/2001 11:00 18.23 20.44 7.31
10/7/2001 12:00 18.53 20.74 7.59
10/7/2001 13:00 19.13 21.05

10/7/2001 14:00 19.43 21.05

10/7/2001 15:00 19.73 21.05

10/7/2001 16:00 20.03 21.05

10/7/2001 17:00 20.03 21.05

10/7/2001 18:00 20.03 20.74

10/7/2001 19:00 20.03 20.74

10/7/2001 20:00 19.73 20.74

10/7/2001 21:00 19.43 20.44
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North Pond Lily Pond Utah Lake
Time Temperature  Temperature  Temperature
Date (hr:min) (°C) (°C) (°C)
10/7/2001 22:00 19.13 20.44
10/7/2001 23:00 19.13 20.44
10/8/2001 0:00 18.83 20.44
10/8/2001 1:.00 18.53 20.44
10/8/2001 2:00 18.53 20.14
10/8/2001 3:00 18.23 20.14
10/8/2001 4:00 18.23 20.14
10/8/2001 5:00 17.94 20.14
10/8/2001 6:00 17.94 20.14
10/8/2001 7:00 20.14
10/8/2001 8:00 20.14
10/8/2001 9:00 20.14
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Table 39. Water quality data collected using the Hydrolab DataSonde Water Quality

Monitoring Units. Missing values (blanks) occurred when sonde came out of the water.

Time Temp Cond DO
Site Date (hr:min) (°C) pH (mscm) Sal (ppt) DO% (mg/L)

NorthPond 07/11/01 14:00 21.49 7.39 2.214 12 62.0 4.68
NorthPond 07/11/01 14:30 21.79 7.39 2211 12 62.3 4.68
NorthPond 07/11/01 15.00 22.02 7.40 2.208 12 63.1 472
NorthPond 07/11/01 1530 22.18 7.43 221 12 65.7 4.89
NorthPond 07/17/01 16:.00 22.39 7.39 2.207 12 61.5 4.56
NorthPond 07/17/01 16:30 2250 741 2.214 12 63.7 472
NorthPond 07/11/01 17.00 2254 7.37 2.209 12 62.0 4.59
NorthPond 07/11/01 17:30 2252 7.37 2.208 12 66.2 4.90
NorthPond 07/11/01 18:.00 2245 7.31 2.208 12 60.6 4.49
NorthPond 07/11/01 1830 22.38 7.36 2.212 12 62.9 4.67
NorthPond 07/11/01 19:.00 22.22 7.37 2.211 12 63.5 4.73
NorthPond 07/11/01 19:30 22.07 7.35 2.209 12 62.7 4.68
NorthPond 07/11/01 20:00 21.88 7.36 2.207 12 60.4 4.53
NorthPond 07/12/01 20:30 21.49 7.33 2.208 12 61.7 4.65
NorthPond 07/11/01 21:.00 2140 7.39 2.213 12 62.9 4.76
NorthPond 07/11/01 21:30 21.22 7.33 2.211 12 55.2 4.19
NorthPond 07/11/01 22:.00 21.12 7.33 2.21 12 56.7 4.32
NorthPond 07/11/01 22:30 20.84 7.29 2.213 12 55.3 4.23
NorthPond 07/12/01 23.00 20.64 7.31 2.211 12 53.7 412
NorthPond 07/17/01 23:30 20.50 7.35 2.21 12 52.2 4.02
NorthPond 07/12/01  0:00 20.35 7.31 2.214 12 52.3 4.04
North Pond 07/12/01  0:30 20.19 7.35 2.213 12 534 4.14
North Pond 07/12/01  1:00 20.07 7.32 2.206 12 50.1 3.89
NorthPond 07/12/01  1:30 19.84 7.33 2.21 12 51.8 4.04
North Pond 07/12/01  2:00 19.81 7.32 2.204 12 49.7 3.88
North Pond 07/12/01 2:30 19.55 7.34 2.207 12 49.8 3.90
NorthPond 07/12/01  3:00 19.30 7.36 2.206 12 50.0 3.94
North Pond 07/12/01  3:30 19.15 7.37 2.21 12 49.1 3.89
North Pond 07/12/01  4:00 19.17 7.36 2.205 12 47.6 3.76
NorthPond 07/12/01  4:30 19.06 7.35 2.204 12 47.3 3.75
North Pond 07/12/01  5:00 18.87 7.36 2.208 12 48.6 3.87
NorthPond 07/12/01  5:30 18.77 7.37 2.208 12 47.6 3.79
North Pond 07/12/01  6:00 18.75 7.36 2.207 12 46.3 3.69
North Pond 07/12/01 630 1886 7.35 2208 1.2 458 3.65
NorthPond 07/12/01  7:00 18.81 7.34 2.208 12 45.9 3.65
North Pond 07/12/01  7:30 18.77 7.34 2.208 12 454 3.62
North Pond 07/12/01  8:00 18.91 7.33 2.203 12 47.1 3.74
NorthPond 07/12/01  8:30 18.93 7.33 2.203 12 46.1 3.66
North Pond 07/12/01  9:00 18.86 7.33 2.202 12 48.5 3.86
North Pond 07/12/01  9:30 18.93 7.34 2.203 1.2 50.2 3.98
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

NorthPond 07/12/01 10:00 19.20 734 2199 1.2 51.9 4.10
North Pond 07/12/01 10:30 19.29 7.36 2.2 1.2 53.6 4.23
NorthPond 07/12/01 11:00 19.65 7.38 2203 1.2 55.5 4.34
NorthPond 07/12/01 11:30 20.03 7.38 2.2 1.2 57.0 4.43
North Pond 07/12/01 12:.00 20.33 740 2208 1.2 59.0 4.56
NorthPond 07/12/01 12:30 20.59 744 2211 1.2 64.9 4.99
North Pond 07/12/01 13:00 20.92 746  2.208 1.2 67.1 512
North Pond 07/12/01 13:30 21.26 747 2212 1.2 68.8 5.22
NorthPond 07/12/01 14:.00 21.63 7.51 221 1.2 714 5.37
NorthPond 07/12/01 14:30 2191 71.45 2.213 12 69.7 5.22
NorthPond 07/12/01 15.00 22.18 7.55 2.21 12 75.8 5.65
NorthPond 07/12/01 15:30 22.30 751 2212 1.2 735 5.46
North Pond 07/12/01 16:00 2252 744 2208 1.2 69.9 5.18
NorthPond 07/12/01 16:30 2243 7.33 2207 1.2 62.1 4.60
NorthPond 07/12/01 17:.00 2241 728 2207 1.2 58.3 4.32
North Pond 07/12/01 17:30 2252 729 2203 1.2 58.4 4.32
NorthPond 07/12/01 1800 22.16 718 2193 1.2 50.6 3.77
NorthPond 07/12/01 1830 22.20 716 2187 1.2 45.3 3.37
North Pond 07/12/01 19:00 22.07 721 2197 1.2 49.7 3.71
NorthPond 07/12/01 19:30 21.58 711 2186 1.2 389 2.93
North Pond 07/12/01 20:00 21.58 712 2186 1.2 38.0 2.86
North Pond 07/12/01 20:30 21.28 710 2183 1.2 35.8 2.71
NorthPond 07/12/01 21:00 21.13 709 2181 1.2 324 2.46
North Pond 07/12/01 21:30 21.17 710 2182 1.2 31.3 2.38
North Pond 07/12/01 22:.00 21.13 710 2187 1.2 315 2.40
NorthPond 07/12/01 22:30 21.21 7.36 2205 1.2 61.1 4.64
North Pond 07/12/01 23:.00 21.01 729 2203 1.2 55.9 4.26
NorthPond 07/12/01 23:30 20.84 725 2202 1.2 50.1 3.83
NorthPond 07/13/01 0:00 20.68 726 2206 1.2 50.5 3.87
NorthPond 07/13/01 0:30 20.57 727 2205 1.2 50.3 3.87
NorthPond 07/13/01 1:.00 2042 727 2209 1.2 49.0 3.78
NorthPond 07/13/01 1:30 20.35 728 2208 1.2 48.6 3.75
North Pond 07/13/01 2:.00 20.22 728 2207 1.2 48.2 3.73
NorthPond 07/13/01 2:30  20.15 7.30 2207 1.2 46.6 3.61
North Pond 07/13/01 3:.00 20.03 7.30 2.2 1.2 47.1 3.66
North Pond 07/13/01 3:30 20.05 7.29 2.2 1.2 45.3 3.52
NorthPond 07/13/01 4:00  20.00 728 2205 1.2 43.3 3.37
North Pond 07/13/01 4:30  19.96 726 2199 1.2 40.7 3.17
North Pond 07/13/01 5:00 19.88 726 2193 1.2 40.9 3.19
NorthPond 07/13/01 530  19.81 727 2198 1.2 41.4 3.23
North Pond 07/13/01 6:00 19.72 726 2197 1.2 41.1 321
NorthPond 07/13/01 6:30  19.67 726 2197 1.2 394 3.08
NorthPond 07/13/01 7:00  19.67 725 2197 1.2 38.5 3.01
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

NorthPond 07/13/01 7:30  19.63 725 2191 1.2 38.0 2.98
NorthPond 07/13/01 800  19.62 725 2191 1.2 38.3 3.00
NorthPond 07/13/01 830  19.60 725 2191 1.2 38.9 3.05
NorthPond 07/13/01 9:00 19.62 724 2191 1.2 40.5 3.17
NorthPond 07/13/01 9:30  19.67 725 2191 1.2 42.3 331
NorthPond 07/13/01 10:00 19.88 726 2187 1.2 444 3.46
North Pond 07/13/01 10:30 20.01 7.28  2.188 1.2 50.8 3.95
North Pond 07/13/01 11:00 20.05 732 2194 1.2 54.1 4.20
NorthPond 07/13/01 11:30 20.35 734 2197 1.2 58.9 4.55
NorthPond 07/13/01 12:.00 20.70 7.37 2.194 12 58.4 4.48
North Pond 07/13/01 12:30 21.06 7.39 2198 1.2 60.6 4.61
NorthPond 07/13/01 13:00 21.40 741 2196 1.2 62.3 4.71
North Pond 07/13/01 13:30 21.77 7.43 2.2 1.2 62.5 4.69
NorthPond 07/13/01 14:00 22.09 744 2197 1.2 64.8 4.83
NorthPond 07/13/01 14:30 22.38 737 2201 1.2 66.8 4.96
North Pond 07/13/01 15:.00 22.64 742 2198 1.2 67.2 4.96
North Pond 07/13/01 15:30 22.61 732 2204 1.2 62.8 4.64
NorthPond 07/13/01 16:00 22.79 7.30 2206 1.2 62.7 4.62
North Pond 07/13/01 16:30 22.88 7.35 2201 1.2 63.8 4.69
NorthPond 07/13/01 17:00 23.06 7.33 2203 1.2 62.2 4.56
NorthPond 07/13/01 17:30 2281 7.25 2.194 12 58.0 4.27
North Pond 07/13/01 18:.00 22.48 7.21 2.19 1.2 54.0 4.00
NorthPond 07/13/01 1830 2243 7.23 2.19 1.2 54.8 4.06
North Pond 07/13/01 19:00 22.34 726 2195 1.2 57.1 4.24
North Pond 07/13/01 19:30 22.14 721 2192 1.2 53.2 397
NorthPond 07/13/01 20:00 21.61 712 2186 1.2 40.7 3.07
North Pond 07/13/01 20:30 21.40 711 2184 1.2 374 2.83
NorthPond 07/13/01 21:00 21.22 710 2182 1.2 33.2 2.52
NorthPond 07/13/01 21:30 21.12 709 2181 1.2 30.7 2.34
North Pond 07/13/01 22:.00 21.26 714 2183 1.2 21.7 2.10
NorthPond 07/13/01 22:30 21.38 734 2195 1.2 444 3.36
NorthPond 07/13/01 23:.00 21.13 728 2199 1.2 55.2 4.20
North Pond 07/13/01 23:30 20.98 726 2197 1.2 51.9 3.96
NorthPond 07/14/01 0:00 20.84 725 2196 1.2 51.0 3.90
North Pond 07/14/01 0:30 20.71 7.26 2.2 1.2 47.5 3.64
North Pond 07/14/01 1:.00 20.56 726  2.199 1.2 49.0 3.77
NorthPond 07/14/01 1:30  20.47 725 2204 1.2 45.9 3.54
North Pond 07/14/01 2:00 20.38 725 2197 1.2 44.9 3.46
North Pond 07/14/01 2:30 20.21 729 2201 1.2 48.3 3.74
NorthPond 07/14/01 3:00  20.05 7.28 2.2 1.2 46.8 3.64
North Pond 07/14/01 3:30 19.86 729  2.198 1.2 46.9 3.66
NorthPond 07/14/01 4:.00  19.82 731 2198 1.2 45.8 3.57
NorthPond 07/14/01 4:30  19.86 729 2198 1.2 44.7 3.49
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

NorthPond 07/14/01 5.00  19.79 729 2198 1.2 42.1 3.29
North Pond 07/14/01 530 19.74 728 2197 1.2 40.9 3.20
NorthPond 07/14/01 6:00  19.70 728 2197 1.2 40.0 3.13
NorthPond 07/14/01 6:30  19.70 727 2197 1.2 39.2 3.07
North Pond 07/14/01 7:00  19.69 726 2197 1.2 39.7 3.10
NorthPond 07/14/01 7:30  19.65 726 2191 1.2 389 3.05
North Pond 07/14/01 800  19.65 726 2197 1.2 39.1 3.06
North Pond 07/14/01 830  19.62 727 2196 1.2 39.9 312
NorthPond 07/14/01 9:00  19.63 726 2191 1.2 43.1 3.38
North Pond 07/14/01  9:30 19.75 1.27 2.186 12 43.7 341
North Pond 07/14/01 10:00 20.01 728 2194 1.2 47.3 3.68
NorthPond 07/14/01 10:30  20.07 7.30 2189 1.2 49.9 3.87
North Pond 07/14/01 11:00 20.33 7.32 2197 1.2 51.7 3.99
NorthPond 07/14/01 11:30  20.70 7.34 2.2 1.2 57.8 4.43
NorthPond 07/14/01 12:.00 20.91 7.38 2196 1.2 61.1 4.67
North Pond 07/14/01 12:30 21.36 737 2201 1.2 62.6 4.74
NorthPond 07/14/01 13:00 21.65 738 2204 1.2 61.1 4.60
NorthPond 07/14/01 13:30 22.02 736 2202 1.2 60.2 4.50
North Pond 07/14/01 14:.00 22.29 7.39 2.2 1.2 65.8 4.89
NorthPond 07/14/01 14:30 22.50 7.39 2202 1.2 68.4 5.07
North Pond 07/14/01 15.00 22.73 735 2199 1.2 62.9 4.64
North Pond 07/14/01 1530 22.79 7.31 2.2 1.2 64.4 4.74
NorthPond 07/14/01 16:00 22.99 737 2202 1.2 66.3 4.86
North Pond 07/14/01 16:30 22.90 730 2201 1.2 59.4 4.36
North Pond 07/14/01 17:.00 23.06 7.30 2203 1.2 61.3 4.49
NorthPond 07/14/01 17:30 22.95 724 2196 1.2 58.6 4.30
North Pond 07/14/01 18.00 22.27 7.12 2.182 12 45.9 341
NorthPond 07/14/01 1830 22.34 714 2183 1.2 45.7 3.40
NorthPond 07/14/01 19:00 21.86 711 2183 1.2 41.3 3.09
NorthPond 07/14/01 19:30 21.74 7.11 2.182 12 41.1 3.09
NorthPond 07/14/01 20:00 21.52 7.11 2.18 1.2 39.1 2.95
NorthPond 07/14/01 20:30 21.38 711 2184 1.2 35.9 2.72
North Pond 07/14/01 21:00 21.19 710 2182 1.2 315 2.39
NorthPond 07/14/01 21:30 21.13 710 2181 1.2 30.0 2.28
North Pond 07/14/01 22:00 21.22 712 2182 1.2 275 2.09
North Pond 07/14/01 22:30 21.36 7.33 2201 1.2 52.4 3.96
NorthPond 07/14/01 23:.00 21.15 726 2199 1.2 50.2 3.81
North Pond 07/14/01 23:30 20.98 724 2203 1.2 48.4 3.69
North Pond 07/15/01 0:00 20.84 727 2202 1.2 48.3 3.69
NorthPond 07/1501 0:30 20.73 726 2201 1.2 46.3 3.55
North Pond 07/15/01 1:.00 20.61 727 2205 1.2 48.2 3.70
NorthPond 07/15/01 1:30 2047 728 2204 1.2 47.3 3.64
NorthPond 07/15/01 2:00  20.29 7.27 2202 1.2 46.4 3.59
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

NorthPond 07/1501 2:30 20.21 727 2196 1.2 45.2 3.50
North Pond 07/15/01 3:00 20.05 729 2206 1.2 46.8 3.64
NorthPond 07/1501 3:30 19.96 730 2199 1.2 46.2 3.60
NorthPond 07/1501 4:.00  19.93 728 2205 1.2 45.2 3.52
North Pond 07/15/01 430  19.77 730 2.198 1.2 44.4 347
NorthPond 07/15/01 5.00  19.72 730 2197 1.2 44.0 3.44
North Pond 07/15/01 5:30  19.67 729 2197 1.2 41.5 3.25
North Pond 07/15/01 6:00  19.67 729 2197 1.2 42.5 3.32
NorthPond 07/1501 6:30  19.60 7.30 2196 1.2 42.0 3.29
North Pond 07/15/01 7:00  19.56 729 2196 1.2 41.0 321
North Pond 07/15/01 7:30  19.56 729 2196 1.2 40.8 3.20
NorthPond 07/1501 800  19.56 729 2196 1.2 41.0 321
North Pond 07/15/01 830  19.55 7.29 2.19 1.2 41.3 3.24
NorthPond 07/1501 9:00  19.53 7.29 2.19 1.2 445 3.49
NorthPond 07/1501 9:30  19.53 7.30 2.19 1.2 475 3.72
North Pond 07/15/01 10:00 19.69 7.32 2191 1.2 51.1 4.00
NorthPond 07/15/01 10:30 19.84 734 2193 1.2 529 4.13
NorthPond 07/15/01 11:00 20.21 735 2201 1.2 54.3 4.21
NorthPond 07/15/01 11:30 20.47 7.36 2.198 12 56.5 4.35
NorthPond 07/15/01 12:.00 20.77 7.38 2201 1.2 57.9 4.44
NorthPond 07/15/01 12:30 21.15 7.39 2.199 12 58.9 447
North Pond 07/15/01 13:00 21.56 741 2203 1.2 60.3 4,54
NorthPond 07/15/01 13:30 21.89 747 2201 1.2 63.9 4.79
North Pond 07/15/01 14:00 22.25 750 2205 1.2 64.7 4.82
North Pond 07/15/01 14:30 2255 745 2203 1.2 69.9 5.17
NorthPond 07/15/01 15:.00 22.66 7.38 2204 1.2 66.3 4.89
North Pond 07/15/01 15:30 22.64 730 2204 1.2 62.3 4.60
NorthPond 07/15/01 16:00 22.82 7.32 2.2 1.2 61.4 451
NorthPond 07/15/01 16:30 22.77 722 219 1.2 57.1 4.21
NorthPond 07/15/01 17:.00 2275 1.17 2.188 12 514 3.79
NorthPond 07/15/01 17:30 22.34 714 2183 1.2 45.3 3.36
NorthPond 07/15/01 18:.00 22.25 714 2182 1.2 45.6 3.39
North Pond 07/15/01 1830 22.16 714 2187 1.2 46.8 3.49
NorthPond 07/15/01 19:00 21.93 713 2184 1.2 42.2 3.16
NorthPond 07/15/01 19:30 21.74 7.14 2.182 12 42.5 3.19
North Pond 07/15/01 20:00 21.72 714 2182 1.2 41.8 314
NorthPond 07/15/01 20:30 21.42 713 2184 1.2 37.3 2.82
North Pond 07/15/01 21:00 21.38 712 2184 1.2 35.1 2.66
North Pond 07/15/01 21:30 21.36 713 2184 1.2 30.8 2.33
NorthPond 07/15/01 22:.00 21.40 728 2201 1.2 50.5 3.82
North Pond 07/15/01 22:30 21.29 7.28  2.206 1.2 56.7 4.30
NorthPond 07/15/01 23:.00 21.13 728 2205 1.2 50.9 3.87
NorthPond 07/15/01 23:30  21.03 720 2192 1.2 31.2 2.38

117



Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

NorthPond 07/16/01 0:00  20.80 724 2201 1.2 47.0 3.60
North Pond 07/16/01 0:30  20.66 7.25 2206 1.2 46.2 354
NorthPond 07/16/01 1:.00  20.49 725 2204 1.2 46.4 3.57
NorthPond 07/16/01 1:30 20.35 727 2203 1.2 46.0 3.55
North Pond 07/16/01 2:00 20.28 728 2202 1.2 47.4 3.66
NorthPond 07/16/01 2:30 20.22 726 2202 1.2 454 351
North Pond 07/16/01 3:.00  20.08 727 2206 1.2 45.4 3.53
North Pond 07/16/01 3:30 19.95 729 2199 1.2 47.3 3.68
NorthPond 07/16/01 4:.00 19.74 732 2197 1.2 46.9 3.67
North Pond 07/16/01 4:30  19.70 7.32 2197 1.2 46.6 3.65
North Pond 07/16/01 5:00 19.63 731 2202 1.2 44.6 3.50
NorthPond 07/16/01 530  19.62 731 2196 1.2 42.6 3.34
North Pond 07/16/01 6:00  19.62 729 2196 1.2 40.8 3.20
NorthPond 07/16/01 6:30  19.62 729 2196 1.2 40.3 3.16
NorthPond 07/16/01 7:00  19.63 728 2191 1.2 37.2 2.92
North Pond 07/16/01 7:30  19.55 7.28 2.19 1.2 41.0 321
NorthPond 07/16/01 800  19.49 7.29 2.19 1.2 41.3 3.24
NorthPond 07/16/01 830  19.36 730 2.19% 1.2 435 3.43
North Pond 07/16/01 9:00 19.43 731 2189 1.2 43.3 341
NorthPond 07/16/01 9:30  19.53 7.30 2.19 1.2 44.2 3.47
North Pond 07/16/01 10:00 19.74 731 2186 1.2 46.5 3.63
North Pond 07/16/01 10:30 19.89 7.32 2187 1.2 48.4 3.77
NorthPond 07/16/01 11:00 20.12 733 2189 1.2 50.0 3.88
North Pond 07/16/01 11:30 20.42 7.35 2198 1.2 51.9 4.00
North Pond 07/16/01 12:00 20.87 7.35 2196 1.2 53.6 4.10
Lily Pond 07/1/01 800 20.35 761  0.605 0.3 53.6 4.17
Lily Pond 07/11/01 830 20.71 757  0.606 0.3 53.4 411
Lily Pond 07/1/01 9:00 19.32 7.10  0.0007 0 70.6 5.61
Lily Pond 07/11/01 9:30 21.12 701 2447 1.3 28.6 2.17
Lily Pond 07/11/01 10:.00 21.12 7.00 2442 1.3 28.9 2.20
Lily Pond 07/1/01 10:30 21.29 7.09 2293 1.2 52.3 3.96
Lily Pond 07/11/01 11:.00 21.29 7.00 2438 1.3 34.4 2.60
Lily Pond 07/11/01 11:30 21.38 700 2439 1.3 31.2 2.35
Lily Pond 07/11/01 12:.00 21.75 712 2292 1.2 57.1 4.29
Lily Pond 07/11/01 12:30 21.84 713 2288 1.2 46.0 3.45
Lily Pond 07/11/01 13:00 2197 714 2289 1.2 47.0 3.52
Lily Pond 07/11/01 13:30 22.04 714 2284 1.2 48.7 3.64
Lily Pond 07/11/01 14.00 22.05 7.14 2.284 12 50.2 3.75
Lily Pond 07/11/01 14:30 21.84 714  2.288 1.2 445 3.33
Lily Pond 07/11/01 15:.00 21.79 712 2287 1.2 41.3 3.10
Lily Pond 07/11/01 1530 21.98 714 2283 1.2 45.2 3.38
Lily Pond 07/11/01 16:00 21.84 714 2288 1.2 43.1 3.23
Lily Pond 07/11/01 16:30 21.82 714 2287 1.2 41.7 3.13
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/11/01 17:.00 21.75 713 2287 1.2 41.4 311
Lily Pond 07/11/01 17:30 21.66 712 2286 1.2 38.9 2.92
Lily Pond 07/11/01 1800 21.56 711 2284 1.2 37.8 2.85
Lily Pond 07/11/01 1830 21.40 711 2288 1.2 35.6 2.69
Lily Pond 07/11/01 19:00 21.31 710 2293 1.2 345 2.61
Lily Pond 07/11/01 19:30 21.26 710 2293 1.2 32.2 2.44
Lily Pond 07/11/01 20:00 21.24 7.09 2287 1.2 32.9 2.49
Lily Pond 07/11/01 20:30 21.21 7.09 2286 1.2 324 2.46
Lily Pond 07/11/01 21:.00 21.15 7.08 2286 1.2 31.7 2.40
Lily Pond 07/11/01 21:30 21.12 7.08 2285 1.2 30.3 2.30
Lily Pond 07/11/01 22:.00 21.08 7.08 2285 1.2 29.5 2.25
Lily Pond 07/11/01 22:30 21.05 7.08 2285 1.2 28.9 2.20
Lily Pond 07/11/01 23:.00 21.03 7.08 2.29 1.2 28.6 2.18
Lily Pond 07/11/01 23:30 21.01 7.07 2.29 1.2 28.2 2.15
Lily Pond 07/12/01 0:00 20.98 7.07 2.29 1.2 27.9 2.12
Lily Pond 07/12/01 0:30  20.96 7.06  2.289 1.2 27.1 2.07
Lily Pond 07/12/01 1:.00 20.92 7.06  2.289 1.2 27.0 2.06
Lily Pond 07/12/01 1:30 20.92 7.06 2289 1.2 27.0 2.06
Lily Pond 07/12/01 2:00 20.91 7.06  2.289 1.2 27.1 2.07
Lily Pond 07/12/01 2:30 20.89 7.06  2.289 1.2 27.3 2.08
Lily Pond 07/12/01 3:00 20.87 7.06  2.289 1.2 27.0 2.06
Lily Pond 07/12/01 3:30 20.87 7.06 2289 1.2 26.8 2.05
Lily Pond 07/12/01 4:.00 20.85 7.07 2288 1.2 27.3 2.08
Lily Pond 07/12/01 430 20.84 707 229 1.2 26.8 2.05
Lily Pond 07/12/01 5:00 20.84 7.07 2288 1.2 27.1 2.07
Lily Pond 07/12/01 530 20.82 7.07 2288 1.2 26.8 2.05
Lily Pond 07/12/01 6:00  20.80 707 2288 1.2 27.3 2.09
Lily Pond 07/12/01 6:30 20.78 7.07 2288 1.2 27.1 2.08
Lily Pond 07/12/01 7:00 20.80 707  22% 1.2 27.6 2.11
Lily Pond 07/12/01 7:30 20.82 7.08 2288 1.2 29.3 2.24
Lily Pond 07/12/01 800  20.82 7.08 2288 1.2 31.3 2.39
Lily Pond 07/12/01 830  20.87 7.09 2289 1.2 322 2.46
Lily Pond 07/12/01 9:00 20.92 710 2.289 1.2 34.0 2.59
Lily Pond 07/12/01 9:30 21.06 711 2291 1.2 36.9 2.81
Lily Pond 07/12/01 10:00 21.13 711 2291 1.2 39.6 3.01
Lily Pond 07/12/01 10:30 21.22 712 2292 1.2 40.5 3.07
Lily Pond 07/12/01 11:.00 21.36 712 2288 1.2 43.2 3.27
Lily Pond 07/12/01 11:30 21.54 7.14 2.29 12 449 3.38
Lily Pond 07/12/01 12:00 21.66 7.14 2.291 12 47.3 3.55
Lily Pond 07/12/01 12:30 21.79 715 2293 1.2 48.3 3.62
Lily Pond 07/12/01 13:00 21.89 7.15 2.294 12 49.5 3.71
Lily Pond 07/12/01 13:30 22.02 7.15 2.29 1.2 51.0 3.81
Lily Pond 07/12/01 14:.00 22.13 716 2291 1.2 51.1 3.81
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/12/01 14:30 2222 716 2292 1.2 51.7 3.85
Lily Pond 07/12/01 15.00 22.25 7.15 2.292 12 50.7 3.77
Lily Pond 07/12/01 15:30 22.30 715 2293 1.2 50.4 3.75
Lily Pond 07/12/01 16:.00 2247 716 2289 1.2 55.1 4.08
Lily Pond 07/12/01 16:30 2252 7.16 2.29 1.2 52.6 3.90
Lily Pond 07/12/01 17:.00 2252 7.16 2.29 1.2 53.0 3.92
Lily Pond 07/12/01 17:30 22.50 7.16 2.29 1.2 53.6 3.96
Lily Pond 07/12/01 18:.00 2241 716 229 1.2 51.9 3.85
Lily Pond 07/12/01 1830 2229 714 2293 1.2 49.8 3.70
Lily Pond 07/12/01 19:.00 2214 7.13 2.291 12 46.5 3.47
Lily Pond 07/12/01 19:30 22.02 712 2295 1.2 42.9 321
Lily Pond 07/12/01 20:00 21.91 711 229 1.2 40.3 3.02
Lily Pond 07/12/01 20:30 2181 710 2293 1.2 37.3 2.80
Lily Pond 07/12/01 21:00 21.68 7.09 2297 1.2 34.9 2.62
Lily Pond 07/12/01 21:30 21.54 7.09 2296 1.2 33.3 2.51
Lily Pond 07/12/01 22:.00 21.43 7.08 2295 1.2 314 2.38
Lily Pond 07/12/01 22:30 21.36 708 22% 1.2 30.5 2.31
Lily Pond 07/12/01 23.00 21.33 7.08 2293 1.2 30.7 2.32
Lily Pond 07/12/01 23:30 21.26 707 2293 1.2 29.3 2.22
Lily Pond 07/13/01 0:00 21.21 707 2292 1.2 29.5 2.24
Lily Pond 07/13/01 0:30 21.17 707 2292 1.2 28.4 2.16
Lily Pond 07/13/01 1.00 21.12 707 2291 1.2 28.6 2.17
Lily Pond 07/13/01 1:30 21.08 7.06 2291 1.2 28.5 2.16
Lily Pond 07/13/01 2:00 21.03 7.06 2.29 1.2 28.5 2.17
Lily Pond 07/13/01 2:30  20.99 7.06 2.29 1.2 28.2 2.15
Lily Pond 07/13/01 3:00 20.98 7.06 2295 1.2 27.6 2.10
Lily Pond 07/13/01 3:30 20.96 7.06  2.295 1.2 274 2.09
Lily Pond 07/13/01 4:00 20.94 7.06  2.295 1.2 27.3 2.08
Lily Pond 07/13/01 4:30 20.92 7.06 2295 1.2 27.4 2.09
Lily Pond 07/13/01 5:00 20.89 7.06 2295 1.2 27.4 2.09
Lily Pond 07/13/01 530  20.87 706 22% 1.2 27.1 2.07
Lily Pond 07/13/01 6:00 20.85 706 22% 1.2 27.3 2.08
Lily Pond 07/13/01 6:30 20.85 707 229 1.2 27.6 2.11
Lily Pond 07/13/01 7:00 20.84 707  22% 1.2 28.0 2.14
Lily Pond 07/13/01 7:30  20.85 707 229 1.2 29.1 2.22
Lily Pond 07/13/01 800 20.85 7.08 229 1.2 311 2.38
Lily Pond 07/13/01 830  20.87 709 22% 1.2 32.3 2.47
Lily Pond 07/13/01 9:00 20.96 7.09 2295 1.2 34.8 2.65
Lily Pond 07/13/01 9:30 21.05 711 2296 1.2 38.1 2.90
Lily Pond 07/13/01 10:00 21.15 712 2297 1.2 40.5 3.08
Lily Pond 07/13/01 10:30 21.29 713 2293 1.2 42.9 3.25
Lily Pond 07/13/01 11:00 21.45 714 2295 1.2 45.6 3.45
Lily Pond 07/13/01 11:30  21.56 714 2296 1.2 46.2 3.48
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/13/01 12:.00 21.72 714 2292 1.2 49.1 3.69
Lily Pond 07/13/01 12:30 21.82 715 2293 1.2 50.4 3.78
Lily Pond 07/13/01 13:00 21.93 715 22% 1.2 51.1 3.83
Lily Pond 07/13/01 13:30 22.00 715 2289 1.2 51.4 3.84
Lily Pond 07/13/01 14:.00 22.16 716 2291 1.2 52.9 3.9
Lily Pond 07/13/01 14:30 22.05 7.16 2.29 1.2 51.1 3.82
Lily Pond 07/13/01 15:.00 21.95 7.14 2.295 12 457 3.42
Lily Pond 07/13/01 1530 21.95 7.14 2.289 12 47.6 3.56
Lily Pond 07/13/01 16:00 21.93 714 2289 1.2 46.0 3.44
Lily Pond 07/13/01 16:30 21.84 714 2293 1.2 45.7 342
Lily Pond 07/13/01 17.00 21.74 7.13 2.292 12 41.3 3.10
Lily Pond 07/13/01 17:30 21.54 710 2296 1.2 39.5 2.98
Lily Pond 07/13/01 18:.00 21.59 711 2.296 1.2 40.7 3.07
Lily Pond 07/13/01 1830 21.63 712 2297 1.2 44.2 3.33
Lily Pond 07/13/01 19:00 21.58 712 2296 1.2 44.7 3.37
Lily Pond 07/13/01 19:30 21.54 712 2296 1.2 41.8 3.15
Lily Pond 07/13/01 20:00 21.49 711 2295 1.2 39.1 2.95
Lily Pond 07/13/01 20:30 21.42 710 22% 1.2 339 2.56
Lily Pond 07/13/01 21:.00 21.38 709 229 1.2 31.8 2.40
Lily Pond 07/13/01 21:30 21.35 709 22% 1.2 30.9 2.34
Lily Pond 07/13/01 22:.00 21.31 7.09 2293 1.2 30.2 2.29
Lily Pond 07/13/01 22:30 21.26 7.09 2293 1.2 28.6 2.17
Lily Pond 07/13/01 23:.00 21.26 7.08 2293 1.2 27.5 2.09
Lily Pond 07/13/01 23:30 21.28 7.08 2293 1.2 274 2.07
Lily Pond 07/14/01 0:00 21.24 7.08 2292 1.2 27.2 2.06
Lily Pond 07/14/01 0:30 21.21 7.08 2292 1.2 27.4 2.08
Lily Pond 07/14/01 1.00 21.17 7.09 2292 1.2 274 2.08
Lily Pond 07/14/01 1:30 21.12 7.08 2291 1.2 27.8 2.12
Lily Pond 07/14/01 2:00 21.08 7.08 2291 1.2 27.1 2.06
Lily Pond 07/14/01 2:30 21.05 7.07 2.29 1.2 26.3 2.00
Lily Pond 07/14/01 3:00 21.01 707 2296 1.2 25.3 1.92
Lily Pond 07/14/01 3:30 20.99 707 2296 1.2 26.0 1.98
Lily Pond 07/14/01 4:00  20.98 707 2295 1.2 25.6 1.95
Lily Pond 07/14/01 4:30  20.96 707 2295 1.2 25.7 1.96
Lily Pond 07/14/01 5.00 20.94 707 2295 1.2 25.1 1.92
Lily Pond 07/14/01 530 20.94 7.07 2295 1.2 26.0 1.99
Lily Pond 07/14/01 6:00 20.92 707 2295 1.2 26.6 2.03
Lily Pond 07/14/01 6:30 20.92 7.08 2295 1.2 26.8 2.05
Lily Pond 07/14/01 7:00 20.92 7.08 2295 1.2 27.0 2.06
Lily Pond 07/14/01 7:30 20.94 7.08 2295 1.2 28.0 2.14
Lily Pond 07/14/01 800  20.96 7.09 2295 1.2 29.5 2.25
Lily Pond 07/14/01 830  20.96 710 2295 1.2 329 2.51
Lily Pond 07/14/01 9:00  20.98 711 2.295 1.2 33.8 2.58
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/14/01 9:30 21.08 712 2297 1.2 36.9 2.80
Lily Pond 07/14/01 10:00 21.24 713 2292 1.2 38.8 2.94
Lily Pond 07/14/01 10:30 21.29 714 2293 1.2 43.1 3.26
Lily Pond 07/14/01 11:.00 2142 715 229% 1.2 46.9 3.54
Lily Pond 07/14/01 11:30 21.49 7.16 2.295 12 49.1 3.71
Lily Pond 07/14/01 12:.00 21.45 715 2295 1.2 47.8 3.61
Lily Pond 07/14/01 12:30 2142 715 2294 1.2 48.7 3.68
Lily Pond 07/14/01 13:.00 21.35 714 229 1.2 46.0 3.48
Lily Pond 07/14/01 13:30 21.29 715 2293 1.2 46.9 3.55
Lily Pond 07/14/01 14:.00 21.21 714 2292 1.2 44.6 3.39
Lily Pond 07/14/01 14:30 21.17 715 2292 1.2 43.9 3.33
Lily Pond 07/14/01 15.00 21.33 716 2293 1.2 475 3.60
Lily Pond 07/14/01 1530 2152 7.18 2.29 1.2 52.0 3.92
Lily Pond 07/14/01 16:00 21.61 718 2291 1.2 52.3 3.9
Lily Pond 07/14/01 16:30 21.63 718 2291 1.2 51.4 3.87
Lily Pond 07/14/01 17:00 21.66 7.18 2.291 12 50.5 3.80
Lily Pond 07/14/01 17:30 21.58 716 2296 1.2 47.3 3.56
Lily Pond 07/14/01 18.00 2145 714 2295 1.2 39.7 3.00
Lily Pond 07/14/01 1830 21.31 713 2293 1.2 35.1 2.66
Lily Pond 07/14/01 19:00 21.19 712 2286 1.2 33.6 2.55
Lily Pond 07/14/01 19:30 21.06 712 2291 1.2 33.0 2.52
Lily Pond 07/14/01 20:00 21.05 711 2285 1.2 31.8 2.42
Lily Pond 07/14/01 20:30 21.03 7.09 2.29 1.2 30.0 2.28
Lily Pond 07/14/01 21:00 21.03 7.09 2.29 1.2 28.5 2.17
Lily Pond 07/14/01 21:30 21.05 7.09 2.29 1.2 27.8 2.12
Lily Pond 07/14/01 22:.00 21.03 7.09 2.29 1.2 27.9 2.12
Lily Pond 07/14/01 22:30 20.99 7.09 2.29 1.2 28.5 2.17
Lily Pond 07/14/01 23:00 20.94 7.09 2289 1.2 28.0 2.14
Lily Pond 07/14/01 23:30 20.89 7.09 2289 1.2 27.9 2.13
Lily Pond 07/15/01 0:00 20.85 7.09 2288 1.2 27.9 2.13
Lily Pond 07/15/01 0:30 20.84 709 22% 1.2 27.9 2.13
Lily Pond 07/15/01 1:.00 20.84 710 2288 1.2 27.3 2.08
Lily Pond 07/15/01 1:30  20.77 710 2293 1.2 28.2 2.16
Lily Pond 07/15/01 2:00 20.73 710 2293 1.2 28.1 2.15
Lily Pond 07/15/01 2:30 20.73 710 2293 1.2 28.2 2.16
Lily Pond 07/15/01 3:00 20.73 710 2287 1.2 28.4 2.17
Lily Pond 07/15/01 3:30 20.68 711 2292 1.2 28.4 2.18
Lily Pond 07/15/01 4:.00 20.63 711 2292 1.2 29.6 2.27
Lily Pond 07/15/01 4:30  20.59 711 2292 1.2 29.9 2.30
Lily Pond 07/15/01 500 20.61 711 2292 1.2 304 2.33
Lily Pond 07/15/01 5:30 20.68 711 2287 1.2 29.6 2.27
Lily Pond 07/15/01 6:00 20.70 711 2287 1.2 29.3 2.25
Lily Pond 07/15/01 6:30  20.66 711 2286 1.2 30.4 2.33
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/15/01 7:00 20.66 712 2292 1.2 30.5 2.34
Lily Pond 07/15/01 7:30  20.68 712 2292 1.2 317 2.43
Lily Pond 07/15/01 800  20.66 712 2292 1.2 33.0 2.53
Lily Pond 07/15/01 830 20.71 713 2293 1.2 34.8 2.67
Lily Pond 07/15/01 9:00 20.71 713 2293 1.2 36.3 2.78
Lily Pond 07/15/01 9:30 20.82 714 229 1.2 394 3.01
Lily Pond 07/15/01 10:00 20.92 716 2289 1.2 43.0 3.28
Lily Pond 07/15/01 10:30 20.98 7.16 2.29 1.2 42.9 3.27
Lily Pond 07/15/01 11:00 21.06 717 2291 1.2 46.4 3.53
Lily Pond 07/15/01 11:30 21.24 718 2292 1.2 49.8 3.78
Lily Pond 07/15/01 12:.00 21.49 719 2289 1.2 51.6 3.89
Lily Pond 07/15/01 12:30 21.61 719 2291 1.2 53.2 4.01
Lily Pond 07/15/01 13:.00 21.75 7.19 2.287 12 54.4 4.08
Lily Pond 07/15/01 13:30 21.52 7.17 2.29 1.2 51.9 391
Lily Pond 07/15/01 14:.00 21.28 715 2293 1.2 44.2 3.35
Lily Pond 07/15/01 14:30 21.19 7.14 2.286 12 41.4 3.15
Lily Pond 07/15/01 15:00 21.33 716 2288 1.2 45.1 341
Lily Pond 07/15/01 15:30 21.38 716 2288 1.2 47.0 3.56
Lily Pond 07/15/01 16:00 21.58 7.18 2.29 1.2 51.2 3.86
Lily Pond 07/15/01 16:30 21.63 718 2291 1.2 50.9 3.83
Lily Pond 07/15/01 17.00 21.74 7.18 2.292 12 52.9 3.97
Lily Pond 07/15/01 17:30 21.66 7.18 2.291 12 534 4.01
Lily Pond 07/15/01 18.00 21.63 717 2291 1.2 50.0 3.76
Lily Pond 07/15/01 18:30 21.58 7.17 2.29 1.2 50.2 3.78
Lily Pond 07/15/01 19:00 21.47 7.16 2.295 12 48.4 3.65
Lily Pond 07/15/01 19:30 21.35 715 229% 1.2 44.9 3.40
Lily Pond 07/15/01 20:00 21.26 713  2.293 1.2 41.4 314
Lily Pond 07/15/01 20:30 21.21 713 2292 1.2 37.8 2.87
Lily Pond 07/15/01 21:00 21.10 712 2291 1.2 34.9 2.65
Lily Pond 07/15/01 21:30 20.98 7.12 2.29 1.2 334 2.54
Lily Pond 07/15/01 22:00 20.91 712 2289 1.2 32.3 2.47
Lily Pond 07/15/01 22:30 20.84 711 2288 1.2 31.1 2.38
Lily Pond 07/15/01 23:.00 20.78 711 2293 1.2 30.5 2.33
Lily Pond 07/15/01 23:30 20.73 712 2293 1.2 30.8 2.36
Lily Pond 07/16/01 0:00  20.68 712 2292 1.2 30.7 2.35
Lily Pond 07/16/01 0:30 20.64 712 2292 1.2 30.7 2.35
Lily Pond 07/16/01 1:.00 2057 712 2291 1.2 31.3 2.41
Lily Pond 07/16/01 1:30 20.52 713 2291 1.2 31.6 2.43
Lily Pond 07/16/01 2:00  20.50 713 2291 1.2 30.9 2.37
Lily Pond 07/16/01 2:30  20.50 713 2291 1.2 31.2 2.40
Lily Pond 07/16/01 3:00 20.49 7.13 2.29 1.2 30.9 2.38
Lily Pond 07/16/01 3:30 20.43 7.13 2.29 1.2 31.0 2.39
Lily Pond 07/16/01 4:00  20.40 7.13 2.29 1.2 32.3 2.49
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Lily Pond 07/16/01 4:30  20.40 7.13 2.29 1.2 31.2 241
Lily Pond 07/16/01 5:00 20.36 713 2289 1.2 31.2 2.41
Lily Pond 07/16/01 530  20.36 713 2289 1.2 30.9 2.38
Lily Pond 07/16/01 6:00 20.33 713 2289 1.2 314 2.42
Lily Pond 07/16/01 6:30 20.33 713 2289 1.2 30.6 2.36
Lily Pond 07/16/01 7:00 20.36 713 2289 1.2 31.2 241
Lily Pond 07/16/01 7:30 20.42 7.14 2.29 1.2 32.7 2.52
Lily Pond 07/16/01 800  20.40 7.14 2.29 1.2 33.2 2.56
Lily Pond 07/16/01 830 2042 7.14 2.29 1.2 34.9 2.69
Lily Pond 07/16/01 9:00  20.49 7.16 2.29 1.2 37.3 2.87
Lily Pond 07/16/01 9:30 20.57 717 2291 1.2 41.6 3.20
Lily Pond 07/16/01 10:00 20.68 718 2292 1.2 44.9 3.45
Lily Pond 07/16/01 10:30 20.78 719 2293 1.2 47.2 3.61
Lily Pond 07/16/01 11:00 20.92 720 2289 1.2 48.7 3.72
Lily Pond 07/16/01 11:30 21.06 720 2291 1.2 50.9 3.88
Lily Pond 07/16/01 12:00 21.17 721 2292 1.2 52.9 4.02
UtahLake 07/22/01 22:00 25.09 8.63 1.376 0.7 85.5 6.05
UtahLake 07/22/01 22:30 24.50 8.63 1.378 0.7 89.7 6.42
Utah Lake 07/22/01 23:.00 24.20 8.63 1.374 0.7 88.4 6.35
UtahLake 07/22/01 23:30 23.95 8.59 1.378 0.7 93.0 6.72
UtahLake 07/23/01 0:00 23.60 8.58 1.378 0.7 90.9 6.61
UtahLake 07/23/01 0:30 23.33 8.57 1.39 0.7 87.9 6.43
UtahLake 07/23/01 1.00 22.72 8.57 1.412 0.7 84.3 6.23
UtahLake 07/23/01 1:30 22.22 8.52 1.38 0.7 81.6 6.09
UtahLake 07/23/01 2:.00 21.84 8.53 1.403 0.7 76.8 5.77
UtahLake 07/23/01 2:30 21.36 844 1371 0.7 66.6 5.05
UtahLake 07/23/01 3:.00 21.01 844 1375 0.7 66.3 5.07
UtahLake 07/23/01 330 20.92 8.47 1.409 0.7 64.9 4.97
UtahLake 07/23/01 4:.00 20.49 8.43 1.386 0.7 62.5 4.83
Utah Lake 07/23/01 4:30 20.42 8.41 1.4 0.7 59.0 4.56
UtahLake 07/23/01 500  20.07 8.39 14 0.7 57.9 451
UtahLake 07/23/01 530  19.17 8.37 1.404 0.7 61.4 4.87
UtahLake 07/23/01 6:00 1941 834  1.39% 0.7 53.1 4.19
UtahLake 07/23/01 6:30 18.84 8.30 1.423 0.8 55.6 4.44
UtahLake 07/23/01 7:00 18.84 834 1407 0.7 60.6 4.84
UtahLake 07/23/01 7:30 1851 8.31 1.406 0.7 57.3 4.61
UtahLake 07/23/01 800 1843 8.30 1.405 0.7 55.8 4.49
UtahLake 07/23/01 830 1841 8.27 1.398 0.7 51.8 4.17
UtahLake 07/23/01 9:00 19.29 8.39 1.347 0.7 59.9 4.74
UtahLake 07/23/01 930 19.37 8.38 1.347 0.7 57.7 4.56
Utah Lake 07/23/01 10:.00 19.25 8.31 1.352 0.7 51.7 4.10
UtahLake 07/23/01 10:30 19.25 8.31 1.355 0.7 40.6 321
UtahLake 07/23/01 11:00 20.01 8.38 1.348 0.7 59.6 4.65
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

UtahLake 07/23/01 11:30 20.71 8.45 1.346 0.7 60.3 4.63
Utah Lake 07/23/01 12:.00 20.56 8.40 1.368 0.7 58.5 451
UtahLake 07/23/01 12:30 20.82 8.37 1.366 0.7 53.0 4.07
UtahLake 07/23/01 13:00 21.45 8.40 1.367 0.7 65.0 4.93
UtahLake 07/23/01 13:30 21.77 8.48 1.38 0.7 61.2 4.61
UtahLake 07/23/01 14:00 22.88 8.53 1.38 0.7 68.0 5.01
Utah Lake 07/23/01 14:30 23.98 8.56 1.371 0.7 67.0 4.84
Utah Lake 07/23/01 15:00 23.75 8.52 1.368 0.7 64.9 4.70
UtahLake 07/23/01 1530 2451 8.55 1.366 0.7 58.9 4.21
UtahLake 07/23/01 16:00 25.09 8.55 1.363 0.7 80.4 5.69
UtahLake 07/23/01 16:30 25.16 8.55 1.36 0.7 76.8 5.42
UtahLake 07/23/01 17:00 25.03 8.56 1.37 0.7 77.1 5.46
Utah Lake 07/23/01 17:30 24.53 8.52 1.354 0.7 65.7 4.70
UtahLake 07/23/01 18:00 24.26 8.45 1.338 0.7 56.9 4.09
UtahLake 07/23/01 18:30 24.02 8.48 1.34 0.7 56.2 4.06
Utah Lake 07/23/01 19:00 24.46 8.52 1.36 0.7 54.0 3.86
UtahLake 07/23/01 19:30 25.10 8.60 1.372 0.7 72.3 511
UtahLake 07/23/01 20:00 24.86 8.68 1.37 0.7 84.5 6.00
Utah Lake 07/23/01 20:30 24.92 8.66 1.386 0.7 87.5 6.21
UtahLake 07/23/01 21:.00 24.62 864 1375 0.7 79.8 5.69
Utah Lake 07/23/01 21:30 24.29 8.62 1.381 0.7 85.0 6.10
Utah Lake 07/23/01 22:00 23.87 8.60 1.376 0.7 87.3 6.32
UtahLake 07/23/01 22:30 23.64 8.60 1.371 0.7 77.4 5.63
Utah Lake 07/23/01 23:.00 23.36 8.59 1.37 0.7 76.4 5.58
Utah Lake 07/23/01 23:30 22.86 8.56 1.362 0.7 74.4 5.49
UtahLake 07/24/01 0:.00 22.38 8.53 1.356 0.7 735 5.47
Utah Lake 07/24/01 0:30 21.98 8.51 1.352 0.7 68.3 513
UtahLake 07/24/01 1:.00 22.09 8.50 1.373 0.7 67.7 5.07
UtahLake 07/24/01 1:30 21.93 8.48 1.389 0.7 65.3 4.90
Utah Lake 07/24/01 2:.00 21.66 8.47 1.389 0.7 59.8 451
UtahLake 07/24/01 2:30 2143 8.44 1.39 0.7 57.6 4.36
UtahLake 07/24/01 3:.00 21.31 8.43 14 0.7 54.7 4.16
Utah Lake 07/24/01 330 21.12 8.45 1.379 0.7 62.7 4.78
UtahLake 07/24/01 4.00 20.92 8.41 1.381 0.7 56.5 4.33
Utah Lake 07/24/01 4:30  20.63 8.40 1.394 0.7 55.1 4.24
UtahLake 07/24/01 500 20.56 8.37 1.408 0.7 48.5 3.74
UtahLake 07/24/01 530 20.36 8.35 1.416 0.7 47.2 3.65
UtahLake 07/24/01 6:.00 20.31 8.32 1.385 0.7 45.4 351
Utah Lake 07/24/01 6:30 19.98 8.31 1.387 0.7 46.8 3.65
UtahLake 07/24/01 7:00 19.89 8.31 1.372 0.7 49.3 3.86
Utah Lake 07/24/01 7:30  19.60 8.28 1.39 0.7 47.3 3.72
UtahLake 07/24/01 800  19.30 8.27 1.406 0.7 46.5 3.67
UtahLake 07/24/01 830  19.30 8.31 1.376 0.7 54.5 4.31

125



Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

UtahLake 07/24/01 9:.00 19.36 8.29 1.397 0.7 43.8 3.46
UtahLake 07/24/01 9:30  19.46 824 1415 0.7 41.6 3.28
Utah Lake 07/24/01 10:00 19.53 8.25 1411 0.7 35.2 2.77
Utah Lake 07/24/01 10:30 19.53 8.22 1.42 0.8 37.1 2.92
Utah Lake 07/24/01 11:.00 19.84 8.25 1.414 0.7 43.8 343
UtahLake 07/24/01 11:30 19.89 8.27 1.407 0.7 48.3 3.77
Utah Lake 07/24/01 12:.00 20.15 834 1398 0.7 54.9 4.27
Utah Lake 07/24/01 12:30 20.26 8.35 1.391 0.7 49.2 3.82
UtahLake 07/24/01 13:00 20.49 8.36 1.399 0.7 51.4 3.97
Utah Lake 07/24/01 13:30 21.05 8.39 1.419 0.8 61.2 4.67
Utah Lake 07/24/01 14:.00 21.35 8.40 1.447 0.8 52.2 397
UtahLake 07/24/01 14:30 22.30 8.45 1.454 0.8 64.9 4.83
Utah Lake 07/24/01 15:.00 2355 8.56 1.452 0.8 68.8 5.01
UtahLake 07/24/01 15:30 23.29 8.52 1.477 0.8 75.1 5.49
Utah Lake 07/24/01 16:00 24.18 8.56 1.454 0.8 72.4 521
Utah Lake 07/24/01 16:30 24.13 8.47 1.461 0.8 721 5.19
Utah Lake 07/24/01 17:00
UtahLake 07/24/01 17:30 25.70 8.58 1.443 0.8 64.4 4.50
Utah Lake 07/24/01 18:.00 27.22 8.67 1.422 0.8 94.9 6.46
Utah Lake 07/24/01 18:30
Utah Lake 07/24/01 19:00 26.97 8.65 1.486 0.8 95.4 6.52
Utah Lake 07/24/01 19:30 27.76 8.69 1.474 0.8
Utah Lake 07/24/01 20:00 28.28 8.73 1.422 0.8 85.3 5.70
Utah Lake 07/24/01 20:30 28.63 8.86 1.392 0.7
Utah Lake 07/24/01 21:.00 28.28 884 1393 0.7
Utah Lake 07/24/01 21:30 27.85 8.81 1.383 0.7
Utah Lake 07/24/01 22:.00 27.25 8.78 1.378 0.7
UtahLake 07/24/01 22:30 26.74 8.75 1.376 0.7
Utah Lake 07/24/01 23:00 26.44 8.72 1.384 0.7
Utah Lake 07/24/01 23:30 26.04 8.70 1.393 0.7
UtahLake 07/25/01 0:.00 2551 8.69 1.388 0.7
UtahLake 07/25/01 0:30 24.92 864 1431 0.8 96.5 6.85
UtahLake 07/25/01 1:.00 24.37 8.62 1.435 0.8 91.3 6.54
UtahLake 07/25/01 1:30 23.82 8.56 1.443 0.8 84.1 6.09
Utah Lake 07/25/01 2:00 23.47 8.51 1451 0.8 65.4 4.77
UtahLake 07/25/01 230 23.24 854 1418 0.8 73.8 5.40
UtahLake 07/25/01 3:.00 2311 8.49 1.431 0.8 59.4 4.36
UtahLake 07/25/01 3:30 22.99 8.49 1.39 0.7 62.5 4.60
Utah Lake 07/25/01 4:.00 2257 8.46 1.396 0.7 60.5 4.49
UtahLake 07/25/01 4:30 22.47 8.49 1.346 0.7 63.0 4.68
UtahLake 07/25/01 5:.00 21.97 844 1374 0.7 54.6 4.10
UtahLake 07/25/01 530 21.28 8.38 1.43 0.8 49.0 3.73
UtahLake 07/25/01 6:00 21.35 8.38 1.391 0.7 35.4 2.69
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

UtahLake 07/25/01 6:30 21.17 8.36 1.39 0.7 43.7 3.33
UtahLake 07/25/01 7:00 20.94 8.31 1.398 0.7 40.7 312
UtahLake 07/25/01 7:30  20.66 8.30 1.392 0.7 40.0 3.08
UtahLake 07/25/01 800  20.28 824 1418 0.8 37.2 2.89
UtahLake 07/25/01 830  20.31 8.26 1.406 0.7 34.7 2.69
UtahLake 07/25/01 9:00 21.06 8.41 1.323 0.7 55.1 4.21
UtahLake 07/2501 9:30 21.06 8.40 1.332 0.7 49.1 3.75
Utah Lake 07/25/01 10:.00 21.10 8.37 1.338 0.7 37.2 2.84
UtahLake 07/25/01 10:30 21.13 8.32 1.346 0.7 26.3 2.01
UtahLake 07/25/01 11:.00 21.22 8.31 1.348 0.7 30.6 2.33
Utah Lake 07/25/01 11:30 21.65 8.36 1.342 0.7 38.3 2.89
UtahLake 07/25/01 12:00 21.58 834 1344 0.7 27.9 2.11
Utah Lake 07/25/01 12:30 22.00 8.36 1.342 0.7 24.0 1.80
UtahLake 07/25/01 13:00 22.48 8.40 1.349 0.7 375 2.78
UtahLake 07/25/01 13:30 2254 8.38 1.35 0.7 30.6 2.27
Utah Lake 07/25/01 14:.00 23.04 8.41 1.353 0.7 46.5 342
UtahLake 07/25/01 14:30 23.75 8.45 1.365 0.7 56.9 412
UtahLake 07/25/01 15:00 24.68 8.53 1.393 0.7 72.0 5.13
UtahLake 07/25/01 15:30 25.42 8.52 1.387 0.7 65.2 4.58
UtahLake 07/25/01 16:00 25.98 8.55 1.429 0.8 75.4 5.24
UtahLake 07/25/01 16:30 25.93 8.60 1.437 0.8 715 4.98
UtahLake 07/25/01 17:00 26.04 8.63 1.43 0.8 76.1 5.29
UtahLake 07/25/01 17:30 26.55 8.73 14 0.7
UtahLake 07/25/01 18:.00 26.38 8.75 1.408 0.7
Utah Lake 07/25/01 18:30 26.23 8.72 1.412 0.7
UtahLake 07/25/01 19:00 26.23 8.73 1.401 0.7
Utah Lake 07/25/01 19:30 26.13 8.71 1.401 0.7 88.9 6.17
UtahLake 07/25/01 20:00 26.10 874 1356 0.7 97.6 6.78
UtahLake 07/25/01 20:30 26.13 8.81 1.326 0.7 90.3 6.27
Utah Lake 07/25/01 21:.00 25.89 8.78 1.328 0.7 90.8 6.33
UtahLake 07/25/01 21:30 25.33 8.73 1.351 0.7 85.3 6.01
UtahLake 07/25/01 22:00 25.27 8.68 1.367 0.7 74.9 5.28
Utah Lake 07/25/01 22:30 24.83 8.62 1.391 0.7 71.0 5.05
UtahLake 07/25/01 23:00 24.75 8.60 1.357 0.7 73.7 5.25
UtahLake 07/25/01 23:30 24.59 8.62 1.36 0.7 67.5 4.82
UtahLake 07/26/01 0:00 24.39 8.59 1.368 0.7 67.1 4.81
UtahLake 07/26/01 0:30 23.89 8.59 1.463 0.8 75.7 5.47
UtahLake 07/26/01 1:.00 23.89 8.52 1.436 0.8 56.1 4.05
UtahLake 07/26/01 1:30  23.93 8.59 1.351 0.7 63.3 4.58
UtahLake 07/26/01 2:.00 23.82 8.59 1.342 0.7 71.6 5.19
Utah Lake 07/26/01 2:.30  23.47 854 1363 0.7 63.4 4.62
UtahLake 07/26/01 3:.00 23.13 8.50 1.378 0.7 61.6 4.52
UtahLake 07/26/01 3:30  22.88 8.46 1.375 0.7 58.8 4.33
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

UtahLake 07/26/01 4:.00 22.48 8.42 1.384 0.7 56.6 4.20
Utah Lake 07/26/01 4:30  22.63 8.57 1.328 0.7 64.1 4.75
UtahLake 07/26/01 500 22.13 8.46 1.353 0.7 55.3 4.14
UtahLake 07/26/01 5:30 21.79 8.40 1.35 0.7 52.1 3.92
UtahLake 07/26/01 6:00 21.79 8.52 1.33 0.7 65.4 4,92
UtahLake 07/26/01 6:30 21.10 8.35 1.362 0.7 56.1 4.28
UtahLake 07/26/01 7:00 20.61 8.18 1.38 0.7 43.4 3.35
UtahLake 07/26/01 7:30  20.77 8.37 1.369 0.7 48.6 3.73
UtahLake 07/26/01 800 20.52 8.26 1.359 0.7 50.7 391
UtahLake 07/26/01 830  20.56 8.30 1.35 0.7 53.1 4.10
UtahLake 07/26/01 9:00  20.49 824 1366 0.7 54.7 4.22
UtahLake 07/26/01 9:30 20.50 8.25 1.351 0.7 56.2 4.34
Utah Lake 07/26/01 10:.00 20.61 8.18 1.414 0.7 55.7 4.29
UtahLake 07/26/01 10:30 20.57 8.22 1.404 0.7 58.2 4.48
UtahLake 07/26/01 11:.00 20.64 8.30 1.354 0.7 61.7 4.75
Utah Lake 07/26/01 11:30 21.03 844 1323 0.7 67.0 512
UtahLake 07/26/01 12:00 21.22 8.48 1.33 0.7 69.1 5.26
UtahLake 07/26/01 12:30 21.52 8.53 1.314 0.7 67.7 5.13
Utah Lake 07/26/01 13:00 21.77 8.57 1.302 0.7 73.6 5.54
UtahLake 07/26/01 13:30 22.09 8.58 1.305 0.7 75.6 5.66
Utah Lake 07/26/01 14:.00 2255 8.52 1.318 0.7 74.8 5.55
Utah Lake 07/26/01 14:30 22.73 8.46 1.351 0.7 61.7 4.56
UtahLake 07/26/01 15:00 23.04 8.38 1.411 0.7 49.3 3.63
UtahLake 07/26/01 15:30 23.49 8.49 1.356 0.7 60.7 4.42
Utah Lake 07/26/01 16:00 2351 8.53 1.338 0.7 60.1 4.38
UtahLake 07/26/01 16:30 23.55 8.55 1.331 0.7 61.1 4.45
Utah Lake 07/26/01 17:.00 23.69 8.63 1.317 0.7 80.0 5.81
UtahLake 07/26/01 17:30 23.71 8.66 1.311 0.7 84.0 6.10
UtahLake 07/26/01 18:00 23.96 8.66 1.313 0.7 70.8 5.12
UtahLake 07/26/01 18:30 23.96 854  1.366 0.7 85.6 6.18
UtahLake 07/26/01 19:00 24.07 854  1.356 0.7 64.8 4.67
UtahLake 07/26/01 19:30 24.26 8.51 1.394 0.7 75.4 5.42
Utah Lake 07/26/01 20:00 24.31 844 1409 0.7 56.0 4.02
UtahLake 07/26/01 20:30 24.35 8.49 1.401 0.7 91.2 6.54
Utah Lake 07/26/01 21:.00 24.17 8.41 1.367 0.7 7.7 5.59
Utah Lake 07/26/01 21:30 23.87 8.48 1.332 0.7 79.3 5.74
UtahLake 07/26/01 22:00 23.75 8.58 1.329 0.7 79.0 5.73
Utah Lake 07/26/01 22:30 23.47 8.56 1.377 0.7 89.2 6.51
Utah Lake 07/26/01 23:.00 23.18 8.48 1.396 0.7 84.4 6.18
UtahLake 07/26/01 23:30 22.95 844 1404 0.7 82.7 6.09
Utah Lake 07/27/01 0:00 22.48 8.48 1.343 0.7 72.7 5.40
UtahLake 07/27/01 0:30 2241 8.41 1411 0.7 77.1 574
UtahLake 07/27/01 1:.00 21.86 8.40 1.407 0.7 72.3 5.44
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)
UtahLake 07/27/01 1:30 21.63 8.41 1.388 0.7 715 5.40
UtahLake 07/27/01 2:.00 21.22 8.35 1.401 0.7 63.3 4.82
UtahLake 07/27/01 2:30 20.87 8.50 1.325 0.7 68.6 5.26
UtahLake 07/27/01 3:.00 20.63 8.49 1.322 0.7 68.3 5.26
UtahLake 07/27/01 330 20.29 8.42 1.327 0.7 58.7 4.55
UtahLake 07/27/01 4:.00 20.08 8.48 1.319 0.7 65.9 5.13
UtahLake 07/27/01 4:30 19.75 8.39 1.323 0.7 60.7 4.75
UtahLake 07/27/01 500 19.55 8.38 1.324 0.7 57.2 4.50
UtahLake 07/27/01 530  19.17 8.35 1.318 0.7 58.9 4.67
UtahLake 07/27/01 6:00  19.05 834 1324 0.7 54.5 4.33
Utah Lake 07/27/01 6:30  18.57 8.28 1.327 0.7 52.5 4.21
UtahLake 07/27/01 7:.00 18.63 8.41 1.284 0.7 62.0 4.97
Utah Lake 07/27/01 7:30  18.29 8.38 1.294 0.7 54.3 4.39
UtahLake 07/27/01 800  18.07 8.32 1.306 0.7 57.1 4.63
UtahLake 07/27/01 830  18.38 844 1276 0.7 64.1 5.17
UtahLake 07/27/01 9:00 18.33 8.36 1.299 0.7 52.3 4.22
UtahLake 07/27/01 9:30 1857 8.38 1.298 0.7 54.5 4.38
UtahLake 07/27/01 10:00 18.72 8.34 1.3 0.7 32.0 2.56
Utah Lake 07/27/01 10:30 19.70 8.41 1.292 0.7 445 3.49
UtahLake 07/27/01 11:.00 20.31 8.42 1.292 0.7 28.0 2.17
UtahLake 07/27/01 11:30 20.22 8.40 1.293 0.7 14.0 1.09
Utah Lake 07/27/01 12:00 20.82 8.43 1.297 0.7 18.2 1.40
UtahLake 09/05/01 13:00 26.62 8.38 1.419 0.8 88.7 6.1
Utah Lake 09/05/01 14:00 26.74 8.69 1.528 0.8 1379  9.46
Utah Lake 09/05/01 15:00 27.22 8.85 1.47 0.8 159.4  10.85
UtahLake 09/05/01 16:00 284 8.79 1.472 0.8 1714 1142
Utah Lake 09/05/01 17:00 28.18 8.71 1.389 0.7 1475  9.87
Utah Lake 09/05/01 18:00 27.06 8.72 1.283 0.7 1376 9.39
Utah Lake 09/05/01 19:00 26.43 8.68 1.234 0.7 1299 897
Utah Lake 09/05/01 20:00 25.57 8.65 1.301 0.7 115.7 812
Utah Lake 09/05/01 21:.00 24.18 8.45 1.341 0.7 775 5.58
Utah Lake 09/05/01 22:00
Utah Lake 09/05/01 23:00 21.87 8.51 1.121 0.6 62.7 4.72
UtahLake 09/06/01 0:00 21.24 8.36 1.402 0.7 45.2 3.44
UtahLake 09/06/01 1:00 20.78 8.32 1.323 0.7 33.7 2.59
UtahLake 09/06/01 2:00  20.05 8.22 1.417 0.7 26.1 2.03
Utah Lake 09/06/01  3:00
Utah Lake 09/06/01  4:00
Utah Lake 09/06/01 5:00
UtahLake 09/06/01 6:00 13.91 8.65  0.903 05 82.3 7.3
Utah Lake 09/06/01 7:00 12.03 834 1278 0.7 80.2 7.41
Utah Lake 09/06/01  8:00 11.8 8.4 1.326 0.7 84 7.8
UtahLake 09/06/01 9:00 11.92 8.37 1.363 0.7 84.8 7.85
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Time Temp Cond DO
Site Date (hr:min) (°C) pH (mslcm) Sal (ppt) DO% (mg/L)

Utah Lake 09/06/01 10:00 13.14 8.49 1.234 0.7 79.2 7.14
Utah Lake 09/06/01 11:.00 14.46 8.47 1.286 0.7 76.2 6.67
Utah Lake 09/06/01 12:00 17.65 8.63 1.18 0.6 80.6 6.59
UtahLake 09/06/01 13:00 19.7 8.66 1.162 0.6 88.4 6.94
Utah Lake 09/06/01 14:00 20.99 8.67 1.246 0.7 88.6 6.78
Utah Lake 09/06/01 15:00 21.29 852  0.687 0.4 91.3 6.96
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