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1. Introduction
TheSan Francisco Regional #aQuality Control Board (Water Board) has determined that San
Francisco Bay is impaired imercury and PCRhue tothreats to wildlife and human consumers of fish
from the Bay These contaminants persist in teavironmentand accumulag in aquatic food webs
(SEFRWRCB 20@FRWRCB008. The Water Board has identifiedhan runoff from local watersheds
as a pathway for pollutants of concern into the Bengluding mercury and PCB$ieMunicipal Regional
Stormwater PermitfRB SERWRCB, 20@®ntains several provisions requiring studiesrteasure
local watershed loads of mercury and PQBsvisions C.&), as well agther pollutantscovered under
C.13. (copperand povision C.14(e.g.,legacy pesticides, PBDEs, and selejium

Bay Area Stormwater Programs, represented by the Bay Area Stormwater Management Agencies
Association (BASMAA), are collaborating WitleSan Francisco Bay Ragal Monitoring Program
(RMB to develop an alternative strategy allowed by Provision C.8.e of the, kRN as theSmall
Tributaries Loading Strateg@TLS)SFEI, 2009An early versioof the STLBrovidedan initial outline of
the general strategy and activities to addrésar keymanagement questiondQs) that arefound in
MRP provision C.8.e

MQZL1 Which Bay tributaries (including stormwater conveyances) contribute most to Bay
impairment from POCs;

MQ2 What are the annual loads or concentrations of POCs from tributaries to the Bay;

MQ3. What are the decadadcale loading or concentration trends of POCs from small tributaries
to the Bay; and,

MQ4. What are the projected impacts of management acti¢insluding control measures) on
tributaries and where should these management actions be implemented to have the greatest
beneficial impact.

Since then, a MukiearPlan (MYPBASMAA201) has been writterand updatedBASMAA2019.
The MYRrovides a comprehensiviescription ofactivities that will bamplementedover the next 510
yearsto provide informationand complywith the MRP The MYP provides rationale for the methods
and Iacations of proposed activitias answer the four MQs listed above. Activities includedeling
using the regional watershed spreadsheet model (RWSM3¥timate regional scale loadsent and
McKee 2011 Lent et al., 2012Gilbreath et al., in preparatiQnandpollutant characterization anbbads
monitoring of local tributariebeginningWater Year\(VY) 2011 (McKeeet al., in reviewjand continuing
(this report)

Thepurpose of this reporis to describalata cdlected during W}2012 in compliance with MRP
provision C.8.efollowing the standard report content described in provision C.8.@hastudy design
(selected watersheds and sampling locatioasalytes, sampling methodologiasdfrequencie3 as
outlined in the MYRvas developedo asses concentrations and loads in watersheitisit are



http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/sfbaymercury/sr080906.pdf
http://www.waterboards.ca.gov/sanfranciscobay/board_info/agendas/2008/february/tmdl/appc_pcbs_staffrept.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/Municipal/index.shtml
http://www.sfei.org/rmp/stls
http://www.swrcb.ca.gov/rwqcb2/water_issues/programs/stormwater/MRP/2011_AR/BASMAA/B2_2010-11_MRP_AR.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/MRP/2012_AR/BASMAA/BASMAA_2011-12_MRP_AR_POC_APPENDIX_B4.pdf
http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf
http://www.sfei.org/sites/default/files/RWSM_EMC_Year1_report_FINAL.pdf
http://www.sfei.org/sites/default/files/RWSM_EMC_Year2_report_FINAL.pdf
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considered to likely be important watersheds where PCB and mercadyreductions from urban
runoff will be sought (MQ1):

Lower Marsh Creek (Hg)
San Leandro Creek (HQ)
Guadalupe River (Hg and PCRsp
1 Sunnyvale East Channel (PCBs).

=A =4 =4

The loads monitoring wifirovide calibration data for the RWSM (MQ2), asihtended toprovide

baseline data to asseting term loading trendéMQ3) in relation to management actiongdQ4). his

report is structured in a manner that allows annual updates after each subsequent winter season of data
collection (ikelyWY 20132014).

2. Watershed physiography, s ampling location s, and methods
The San Francisco Bay estuary is surrounded by nine highly urbanized counties with a total population
greater than seven million people (US Census Bureau, 280pugh urban runoff fronapproximately
500small tributaries flowing from the adjacent landscape represents abbut6% of the total
freshwater input to the San Francisco Bay, this inputbdraadlybeen identified as a significant source
of pollutants of concern (POCSs) to thewmsty Davis et al 2007; Oram et a] 2008 Davis et al.2012
Gilbreath et al., 2012 Fourwatershedswvere sampled in WY 20XZigure 1 Table Jand two more sites
will come online in WY 2013 he sitesvere distributedthroughout the counties whertads
monitoring arerequired by the MRPThe selected watersheds includeban and industrial land uses,
watersheds where stormwater programs are planning enhanced managesctdahs to reduce PCB
and mercury discharges, and watersheds with historic mercury or PCB occurrences or related
management concerns.

Composite and discrete samples were collected for multiple analytes from the water column over the
rising, peak, and flihg stages of the hydrograph. Composite samples represent average concentrations
of storm runoff over the entire storm event and were collected using the ISCO autosampler at all of the
sites except Guadalupe River, where EFHEHD-95 depth integrating wier quality samplewas used.
Discrete samples were collected using the ISCO as a puatighe sites besides Guadalupe; discrete
mercury and methylmercury samples were collected with thR@Tat all sites, except at Lower Marsh
Creek where samples wereanually takerby dipping an opened bottle from the side of the channel
(Table 1). Tubing for the ISCOs was installed using the clean hands technique, as was the 1 L Teflon
bottle when used in the 885. Samples for dissolveditnients were filtered in thdield within 15

minutes of sample collection while dissolved selenium/dissolved copgraipleswere filtered off site

within 48 hours of collection.

Blind field duplicates were collected using the same methods and filled sequentially. Thus, field
duplicates reflect environmental variability over a short period of time (minutes) as well as other issues
of sample integrity such as inconsistencies in preservation, shipping, storage, and handling prior to


http://www.sfei.org/sites/default/files/Z4LA_Final_2012May15.pdf
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Figure 1Water year 2012amplingwatersheds
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Table 1Sampling locatiosin relation to County programasnd sampling methods at each site

Sampling location

Discharge monitoring

Water sampling for pollutant analysis

method
County Watershed Watershzeglzi Operator STLS creek Turbidity
program name area(km®) . . stage/ ISCO auto
City Latitude Longitude USGS velocity/ FISP US um Manual
(WGS1984)| (WGS1984) ‘ Dos pump grab
discharge sampler’
rating
Contra Marsh Gauge
Costa Creek 99 Brentwood | 37.990723 | -122.16265 ADH Number: X 0Bs500" X X
11337600
San San
Alameda Leandro 8.9 37.726073 | -122.16265 SFEI X 0OBS500 X X
Leandro
Creek
Guadalupe Gauge
Santa Clara . P 236 San Jose 37.373543 | -121.69612 SFEI Number: X DTS12® X
River
11169025
Sunnyvale
Santa Clara East 14.8 Sunnyvale | 37.394487 | -122.01047 SFEI X DTS12* X X
Channel

!Area downstream from reservoirs.
2ysG31337600 MARSH C A BRENTWOOD CA

®USGS 11169025 GUADALUPE R ABV HWY 101 A SAN JOSE CA

“canpbell Scientific OBS00 Turbidity Probe

®Forest Technology Systems BIRSTurbidity Sensor

°FISP US-B5 Depth integrting suspended hand line sampler

"Teledyne 1SCO 6712 Full Size Portable Sampler

*OBS500 malfunctiored during WY 2012 due to low flow water depthDTS12was installedduring WY 2013



http://waterdata.usgs.gov/ca/nwis/uv?dd_cd=01&dd_cd=02&dd_cd=13&format=gif&period=7&site_no=11337600
http://waterdata.usgs.gov/ca/nwis/uv?dd_cd=01&dd_cd=02&dd_cd=13&format=gif&period=7&site_no=11169025
http://www.campbellsci.com/obs500
http://www.ftsenvironmental.com/products/sensors/dts12/
http://water.usgs.gov/fisp/products/4101015.html
http://www.isco.com/products/products3.asp?PL=201101010
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analysis. Lab duplicates were collected for PCBs, PBDEs, and PAHSs to test the precision of the analyses;
the samples were collected sidw-side (simultaneously). Field blanks were collected using the same
methodology as field sampimllection. Field Blanks were collected with ISCO autosamplers by rinsing

and purging the suction with high purity water (HPW) provided by a laboratory, then directly filling the
appropriate analyte bottle with HPW using the autosampler.

3. Laboratory analys is and quality assurance

3.1. Sample preservation and | aboratory analysis methods
All samples were labeled, placed on ice, transferred backkoS NB a LISOGA FS aAr (4,S 2 LISNI
and refrigerated at 4 °C until transport to the laboratory for analyiséboratory methods were chosen
to ensure the highegpracticalratio between method detection limits, accuracy and precisard costs
(BASMAA, 2011; 2012) (Tab)e Ror details on sample I.D., date and time of collection, and media,
please see Apperxiil.

3.2.  Quality Assurance Methods

3.2.1. Sensitivity
The sensitivity review evaluatetthe percentage of field samples that were ndatects as a way to
evaluate if the analytical methods employed were sensitive enough to detect expected environmental
concentations of the targeted parametersén general, if more than 50 % of the samples were ND then
the method may not be sensitive enougb tletect ambient concentrationsHowever, review of
historical data from the same project/matrix/region (assimilar one)helpedto put this evaluation into
perspectivein most casethe labwasalreadyusing a method that is as sensitive as is possible

3.2.2.Blank Contamination
Blank contamination reviewas performed to quantify the amount of targeted analyte in a safpbm
external contamination in the lab or fiel@his metric wa performedon a labbatch basisLab blanks
within a batchwere averaged. When the average blank concentrati@s greater than the method
detection limit (MDL), the field samples, within this batalere qualified as blank contaminatel the
field sampleresultwas less than 3 times the average blank concentrafiocluding thoseeported as
ND) those resultsrerS & O S yaadenbiEePogted or used for any data analyses

3.2.3. Precision
Rather than evaluation by lab batch, precision reviea® performed on a project or dataset level (e.g.,
&SI NJ 2 NJ) so$hhatdhe gk todkitolatcount variation eross batches. Only results that
were greater than 3 times the MDiere evaluated, as results near Mivere expected to be highly
variable. The overarching goahs to review precision using sample results thate most similar in
characteristics and coeatrations to field sample results. Therefore the priority of sample types used in
this reviewwas as follows: labeplicates from field samples, or field replicates (but only if the field
replicates are fairly homogeneousinlikely for wetseason runofevent samples unless collected
simultaneously from a location). Replicates from CRMs, matrix spikes, or spiked blank saenples
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Table 2. Laboratory analysis methods.

Field Field
Analyte Method FiItrI:tion Acidhliecation Laboratory
Carbaryl EPA 632M no no DFG WPCL
Fipronil EPA 619M no no DFG WPCL
Suspended Sediment Concentratiq ASTM D3977 no no EBMUD
Total Phosphorus EBMUD 488 Phosphoru no no EBMUD
Nitrate EPA 300.1 yes no EBMUD
Dissolved OrthoPhosphate EPA 300.1 yes no EBMUD
PAHs AXYS ML-A21 Revi0 no no AXYS Analytical Services Ltd.
PBDEs AXYS ML-A33 Rev 06 no no AXYS Analytical Services Ltd.
PCBs AXYS ML-A10 Rev 11 no no AXYS Analytical Services Ltd.
Pyrethroids AXYS ML-A46 Rev 04 no no AXYS Analytical Services Ltd.
Total Methylmercury EPA 1630M no yes Moss Landing Marine Laboratorie
Total Mercury EPA 1631EM no yes Moss Landing Marine Laboratorie
Copper EPA 1638M no no Brooks Rand Labs LLC
Selenium EPA 1638M no no Brooks Rand Labs LLC
Total Hardness EPA 1638M no no Brooks Randlabs LLC
Total Organic Carbon SM5310C no yes (bottle prepreserved) | Delta Environmental Lab LLC
Toxicity See 2 below no yes Pacific Ecérisk Labs

THardness is a calculated property of wabersed on magnesium and calcium concentratidrte formula isHardness (mg/L) €.497 Ea,
mg/L] + 4.118 [Mg, mg/L])

2Toxicity testing includeshronic algal growth test witBelenastrum capricornutufEPA 821/R2-013)chronic survival & reproduction test
with Ceriodaphnia dubiéEPA 821/R2-013), chronic survival and growth test with fathead minno(EPA 821/R2-013), and10day survival
test with HyalellaAzteca EPA 600/F9-064M)

reviewed next with preference to select the samples that most resembled the targeted ambient samples

in matrix chaacteristics and concentrations. Results outside of the project management quality
202SO0APS davho odzi fSaa (Kawh HwWtish YASE JHHKPES: ta véhS NS @
those outside of 2 times the MQO were censored.

3.2.4.Accuracy
Accuracyreviewwas alsoperformed on a project or dataset leveather thana batch basis) so that the
review takes into account variation across batch@sly results thatvere greater than 3 times the MDL
were evaluatedAgain, the preferencevas for samples masimilar in characteristics and
concentrations to field sample$hus he priority ofsample typesised in this reviewvas as follows:
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Certfied Reference Materials (CRM#en Matix Spikes (MS), then Blank Spike€RMs and M&ere
both reported in he same concentration range, CRMare preferred because of external
validation/certification of expectedoncentrations as well as better integration into the sample matrix
(MS samplesgvere often spiked just before extractionf.both MS andlank spikesamplesvere

reported for an analytethe MSwas preferred due to its more similar and complex matrix. Blank spikes
were usedonly when preferred recovery sample typegre not available (e.g., no CRMs, and
insufficient or unsplittable material for creatj an MS)Results outside the MQ®@ere flagged, and

those outside 2 times the MQO (e.g., >50% deviation from the taxgatentration when the MQO is

KH p7: R Swgefe lcainsor2d/far poor recovery.

3.2.5.Comparison of dissolved and total phases
This reviewwas only conducted on water samples that reported dissolved and particulate fractions. In
most cases the dissolved fractiarasless than the particulate or total fractio®Some allowance is
granted for variation in individual measurements,.axgth an MQO of RPD<25%, a dissolved sample
result might easily be higher than a total result by that amount.

3.2.6.Average and range of field sample versus previous years
Comparinghe average range of the field sample results to comparable data from previous years (either
from the same program or other projectgjovidedconfidence that the reported data do not contain
egregious errors in calculation or reporting (errors in colim@tfactors and/or reporting units)
Comparinghe average, standard deviation, minimum and maximoncentratiors from the past
several years alataaidedin exploring data, for example if a higher averagges driven largely by a
single higher maximurooncentration

3.2.7.Fingerprinting summary
The fingerprinting review evaluatdtie ratios or relative concentrations of analytes within an analysis
For thisreview, we lookedat the reported compoundgo find out if there are unusual ratider
individud samplescompared to expected patterrfsom historic datasets owithin the given dataset

4. Results
The following sections present results from the fonionitored tributaries. In thisection, a summary of
dataquality is initially presented. This is théollowed bysub-sectionsspecific foreach monitoring
locationwhere we reporton flow, SSC and turbidity, POC concentratians toxicity.

4.1.  Project Quality Assurance Summary
Overall the data were acceptable with few data quality issues. The exceptaersPAH and
pyrethroids. Below is a summary of quality assurance and data validation for the data set. QA tables can
be found in Appendix 2.

The PCB data were acceptabdDLs were sufficient for all of the PCBgJuding labreplicates. NDs
werereported for only PCB 170 (2% NDs). There was some laboratory blank contamination but no field
samples were censored. Precision and accuracy metrics were within MQOs
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Total mercury and total methylmercurgsults were generally acceptablDLs were suftient and
there was only one ND for methylmercuiethylmercury was found in blanks for most batches, with
most results qualified but not censored. Two of the 44 methylmercury results (4%) were censored.
Precision and accuracy metrics were witM@QOs

The nutrient data weregenerallyacceptable Concentrations of most analytes were above their MDLSs,
with no NDsThere was no contamination in field or laboratory blank samples. Precision and accuracy
metrics were withilMQOs

The carbaryl and fiprdl data were acceptableViDLs were mostly sufficient except for carbaryl where
26% of samples were negetects Noblank contamination was foundrecision and accuracy metrics
were withinMQOs

The PAH data set was acceptable with some minor QA idglidss wee sufficient, with >50% Ny

for Benz(a)anthracen®ne half of the target analytes were found in laboratory blanks, but only 17
results had field sample concentrations less than 3x those in blanks and required censoring, Biphenyl
and Fluorenes, C1 wearound 40% censore®recision was good with <35% RSD on lab or blank spike
replicates for all analytes. Recovery was good, average <35% from target for all except
Tetramethylnaphthalene, 1,4,6,ivhich was ~40% above target and represents the C4 Naphthalenes,
which was flagged for marginal recovery

The PBDE data weggenerallyacceptable. MDLs were sufficient for most PBDES, with >50%0oNDs
some minor congeners. Some of the congenBBH28,37, 47, 49, 85, 99, 100, 153, 183, 26@)e
found in blanks, but onlBDE37 had half the samples witi3x the blank level and were censored.
Precision and accuracy metrics were witM@Os

The pyrethroid data were acceptable with various QA issues arinad belowThe majority of the
pyrethroid samples/7% (10 of 13), had extensive NDs (>50% NDs for some andyfiexsthrin,
Delta/Tralomethrin, and total Permethrin were the only pyrethroids where the MDLs were sufficient
(<50% NDsFive lab blankeere reported with 73% (11 out of 15) of the pyrethroids having some blank
contamination. Allethrin, total Cyfluthrin, total lambda Cyhalothrin, Delta/Tralomethrin, total
Esfenvalerate/Fenvalerate, Fenpropathri, Phenothrin, Resmethrin, and Tetramb#uit8.3% of
resultscensored. Blank spike samples were used to evaluate accuracy, as no CRMS or matrix spikes were
provided, with the average % Error generally below the target MQO of 35%. Only two pyrethroids
required flagging, Phenothrin and Resmethrinjethwere above 35%, but below 70% % error, and were
flagged with a nofcensoring qualifierThe feld replicates on field samples, and replicates on blank
spikes, were generally good with Bifenthrin, total Cypermethrin, Delta/Tralomettatal Permethrin,

total lambda Cyhalothrin, Fenpropathrin,téd Esfenvalerate/Fenvaleratand total Cyfluthrin having
average RSDs below the target MQO of 35%. Allethrin , Phenothrin, Prallethrin, Resmethrin, and
Tetramethrin had blank spike average R8bsve35%, but below 70%, and were, therefore, flagged
with a noncensoring qualifier.

Overall the other trace elemestdataset was acceptablall of the calcium, copper, magnesium,
seleniumandcomputedhardness results were above the detection limits withNDs reported. N

10
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blank contamination was observed. Precision and accuracy metrics were Wi@®@s The average
dissolved/total ratio fohardness (0.74), calcium (0.83), copper (0.43), magnesium (0.79), and selenium
(0.74)was less than 1. Three indivialudissolved/total ratios (1 copper and 2 selenium) were >1, but the
percent difference for each was <35%.

4.2. Marsh Creek

4.2.1. Marsh Creekflow
The US geological survey has maintained a flow record on Maeshk (rauge number 11337608ince
October 1, 200@13WYs) Reak annual flowsor the previous 12 yearbave ranged between 168 cfs
(1/22/2009) and 1770 cfs1{2/2006). Annualrunoff from Marsh Creek based on tipeevious12 years of
United States Geological Survé&SGBrecords has ranged betweéh03Mm? (WY 2009) and 26 @m?®
(WY 2006)WY 2006nay beconsidered representative afryrarewet conditions(upper 10"
percentile)and WY 2009 iserhapsrepresentative of moderately rare dry conditions (lovl"
percentile)based on longerm recordsthat began inWY 1953t a nearbyEast Bay SG$§auging
location(USGS gauge numb&t182500 San Ramon Creek near San Ramémumber ofrelatively
minor storms occurred during/Y2012(Figure 2)Flow peaked at 174 cfs di21/2012at 1:30amand
then againb1 Y¥2hours laterat 143 cfson 1/23/2012 at 5:00am. Totalrunoff duringWyY2012based on
preliminary USGS data wa83Mm?; dischargeof this magnitude itikely exceeded most years in this
watershed Rainfall data corroborates this assertioainfall duringWY2012 was9% of mean annual
precipitation (MAP) based alongterm recordat Concord Waswater treatment plant (NOAA gauge
number 041967jor the period Climate &ar(CY)19922012

200 -+
180 |
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140 |
120 |
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80 -
60 -
40 - “
20

0 S SN N — k . - l‘LI L IJ_A Mml'

10/1/11 10/31/11 11/30/11 12/30/11 1/29/12 2/28/12 3/29/12 4/28/12

Date

Instantaneous Discharge (cfs)

.

Figure2. Flow characteristics in Marsh Creek during Water Year 2012 based on prelidbmaiyute
dataprovided by the United StaggGeological Survegauge numbefl1337600 with sampling events
plotted in green Note, USGS normally publishes finalized data for the permanent record in the spring
following the end of each Water Year.

11
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4.2.2. Marsh Creekturbidity and suspended sediment concentration
Turbidi®@ A& | YSFadiNBE 2F GKS aOf 2dzRA Yy S anistof whichard G SNJ OF
less than 62.5 pum in size and, for most creeks in the Bay Area, virtually always less than 250 um (USGS
data). In natural flowing rivers and urban creeks arst drains, turbidity usually correlates with the
concentrations of suspended sediments and hydrophobic pollutants. Turbidity generally responded to
rainfall events in a similar manner to runoff. Turbidity peake83#NTU during a late season storm on
4/13/12 at 7 pm Relative to flow magnitude, turbidity remained elevated during all storms and was the
greatest during the last storm despite lower floWheseobservationsand observations made
previously during the RMP reconnaissance studgimum3211NTU; McKee et al., in revieygrovide
evidence that during larger storms and wetter years, k@shCreek watershed isapable of much
greater sediment erosioand transportthan occurredduring WY 2012esulting in greater turbidity and
concentrations dsuspended sediment. The GB0 instrument utilized athis sampling location with a
range of 64000 NTWwill likely be exceededuring medium or larger storms

Suspended sediment concentration, since it was computed from the continuous turbidity data, follows
the same patterns as turbidity in relation to dischar§&(eaked atl312mg/Lduringthe 4/13/12late
season stornat the same time as the turbidity peaRelative to flow magnitudé&SC@emained elevated
during all storms and was the greatest during the last storm despite lower TlbeznaximumSSC
observed during the RMP reconnaissance study (McKee et al., in revés4189mg/L, indicatingthat

in wetter years greaterSSCanbe expeced.

4.2.3. Marsh Creek POC concentrations summary (summary statistics)
Summary statistics (Tab8 help compare Marsh Creek watguality to other Bay Area namban
streams.The maximum PCB concentrations (4ng2L)wassimilar to background concdrations
normally foundin relatively nonurbarareas and maximum mercury concentratio@8Zng/L)were
similar toconcentrations found in mixed land use watersheldsnf and McKee, 20}IMaximum and
mean MeHg concentrations (0.407 ng/L; 0.219 ng/L (n=5)) were greater than the proposed
implementation goal of 0.06 ng/l for methylmenguin ambient water for watershed tributary to the
Central Delta\(Vood et al., 2010: Tde 4.1, page 40Nutrient concentrations appear to be reasonably
typical of other Bay Area watershedddKee and Krottje, 2005As is typical in the Bay Area,
phosphorus cocentrationsappeargreater than elsewhere in the worlethder similar land use
scenarios, an observation perhaps attributable to geological solkéelsee and Krottje, 2005Fa
pollutants sampled at a sufficient frequency for loads analysis (suspended sediments, PCBs, mercury,
organic carbon, and nutrients), concentrations exhibited the typical pattern of median < mean with the
exception of organic carboithus, the comparisoof summary statistics to knowledge from other
watersheds and our conceptual model of the statistical distiin of water quality datgrovided a first
order check on quality assurance.

A similar style of first order quality assurance is also possiblefalytes measured at a lower
frequency.Pollutantssampled at a lesser frequenaypdappropriate for characterizatioanly (copper,
selenium, PAHgarbaryl, fiponil, and PBDEsyere quite low and similar to concentrations found in
watersheds with limied or no urban influence€arbaryl andipronil (not measuredopreviously by RMP
studies) were orthe lower side of the range @eakconcentrations reported in studies across the US
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Table3. Summary ofaboratory measuregbollutant concentrationgn Marsh Creekluring WY 2012

_ Mean Star_ldgrd
. SEUEES) [PIEEi . . Standard Particle Deviation
Analyte Name| Unit | taken detected | Min | Max | Median | Mean _ FWMC . of
() (%) Deviation (maﬁs"’/‘:ﬁsg Particle
Ratios
SSC mg/L 27 96 43 930 215 308 275 154 NA NA
Ht /. ng/L 7 100 0.354| 4.32 1.27| 1.95 1.61 1.15 6.87 2.05
Total Hg ng/L 8 100 8.31| 252 346| 74.3 85.2 38.9 193 58.6
Total MeHg ng/L 5 100 0.090| 0.407| 0.185| 0.219 0.118| 0.763 1.19 0.248
TOC mg/L 8 100 4.60| 12.4 855| 8.34 2.37 8.02 524 41.7
NO3 mg/L 8 100 0.47| 1.10 0.64| 0.68 0.20 0.741 NA NA
Total P mg/L 8 100 0.295| 1.10 0.545| 0.576 0.285| 0.469 2.64 1.52
PO4 mg/L 8 100 0.022| 0.120| 0.056| 0.065 0.030| 0.439 NA NA
Hardness mg/L 2 100 200 203 202 202 2 NA NA NA
Total Cu pg/L 2 100 0.650| 0.784 0.717| 0.717 0.095 NA NA NA
Dissolved Cu | pg/L 2 100 0.483| 0.802 0.643| 0.643 0.226 NA NA NA
Total Se po/L 2 100 13.8| 27.5 20.7| 20.7 9.69 NA NA NA
Dissolved Se | ug/L 2 100 499 | 5.62 531| 531 0.45 NA NA NA
Carbaryl ng/L 2 50 - - - 16 | - NA NA NA
Fipronil ng/L 2 100 7 18 13 13 8 NA NA NA
Ht ! | ng/L 1 100 - - - 494 | - NA NA NA
Ht .59 ng/L 1 100 - - 20.0] - NA NA NA
Delta/ Tralo
methrin ng/L 2 100 0.954| 6.00 3.48| 3.48 3.57 NA NA NA
Fenpropathrin| ng/L 2 0 - - - - - NA NA NA
Esfenvalerate/
Fenvalerate ng/L 2 0 - - - - - NA NA NA
Cypermethrin | ng/L 2 50 - - - 68.0 | - NA NA NA
Cyfluthrin ng/L 2 0 - - - - - NA NA NA
Cyhalothrin
lambda ng/L 2 50 - - - 3.00] - NA NA NA
Permethrin ng/L 2 100 3.81| 17.0 10.4| 104 9.33 NA NA NA
Bifenthrin ng/L 2 100 25.3 257 141 141 164 NA NA NA
Allethrin ng/L 2 0 - - - - - NA NA NA
Prallethrin ng/L 2 0 - - - - - NA NA NA
Phenothrin ng/L 2 0 - - - - NA NA NA
Resmethrin ng/L 2 0 - - - - - NA NA NA

! FWMC = flow weighted mean concentration. Calculation is total annual mass load divided by total annual discharge volume
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based on the individual paired samples and not by regressimsiownin Table 7. PCRtios were not blank corrected.
% Theinterpolation method may have over predicted concentrations during unsampled periods. Subsequent years sampling will

provide improvednterpretation of mean concentrations as well as resulting loads.

and California (fipronil: 7§ 1300 ng/LMoran, 2007 (Carbaryl: DL700 ng/L Ensiminger et al., 20)2

Pyrethroid concentrations of Delta/ Tratoethrin and Cyhaldirin lambda were similar to those

observed in Zone 4 Line A, a small 100% urban tributary in Hayward, whereas concentrations of
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Permethrin were about 5x lower and concentrations of Bifenthrin were about 10x higher; cypermethrin
was not detected in Z4LA&(lbreath et al., 2012 In summary, the statistics indicate pollutant
concentrations typical of a Bay Area nRorban stream; we have no reason to suspect data quality
issues.

4.2.4. Marsh Creek toxicity

Composite water samples were collected at the Marsh Creek station during two storm events in Water
Year 2012. No significant reductions in the survival, reproduction and growth of three of four test
species were observed during thesershs. Significant reductions in the survival of the amphipod
Hyalella aztecavas observed during both storm events. Although limited use of this species has
occurred for the evaluation of toxicity in water, it has consistently been used by scientissetssdhe
toxicity of sediments in receiving waters.

Results from sampling in Marsh Creek are similar to those from recent wet weather monitoring
conducted in Southern California (Riverside County 2007, Weston Solutions 2006), the Imperial Valley
(Phillipset al. 2007), the Central Valley (Weston and Lydy 2010a, b), and the Sacreé®aenioaquin

Delta (Werner et al., 2010), where follow up toxicity identification evaluations indicated that pyrethroid
pesticides were almost certainly the cause of the tdxiobserved. Via studies of toxicity in California
receiving waters (Amweg et al. 2005, Weston and Holmes 2005, Anderson et al. 2010), pyrethroid
pesticides have also been identified as the likely current causes of sediment toxicity in urban creeks. The
toxicity testing results from Water Year 2012 monitoring in Marsh Creek are not unexpected given that
H. aztecds considerably more sensitive to pyrethroids tha@her species tested as part of the POC
monitoring studies

4.3. San Leandro Creek

4.3.1. San Leandro Creekflow
There is no historifftow record onSan Leandro CreeK preliminary rating curve was developed by the
SFEI team based on discharge sampling during WYa2@iEigmented byhea | Yy A y 3 Q.arhist 2 NJY dzf |
rating will be improved in future sampling yeaBased orthis preliminary rating curve dtal runoff
duringWY2012for the period11/7/11 to 4/30/12 was4.13Mm?, although we suspect the rating is low

A series ofelatively minor storms occurred durindfY2012(Figure 3) Flow peaked at21cfs on

1/20/12 22:45 San Lorenzo Creek to the south has been gauged by the USGS in the town of San Lorenzo
(gauge numbei1181040 from WY 196&8 and again from WY 1988esent. Based on these records,
annualpeak flow hasanged betweer800cfs (1971) and103 cfs (1998). During WY 2012, flow

peaked on San Lorenzo Creek at San Lorenk6Qdt cfs on 1/20/2012 &3:0Q aflow that has been

exceeded 65% of the years on recdBased on this evidence alone, we suggest flow in San Leandro

Creek was much lower thaaverage.

In addition to the flow response from rainfall, East Bay Municipal Utility District (EBMUD) made releases
from Chabot Reservoir in the first half of the season indicated by the square and sustained nature of the
hydrograph at the sampling locati, and the corresponding reservoir release data obtained from

EBMUD (presented on the secondargyis of Figure 3). Despite this augmentation, it seems likely that
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Figure3. Preliminary lbw characteristicgprimary y axisin San Leandro Creek at Sasandro Boulevard
during Water Year 201®ith sampling events plotted in greeNote, flow information will be updated
in the future with more velocity sampling and an improved rating curve.

annual flow in San Leandro Creek during WY 2012 was belowgavand would be exceeded in-80%

of years. Rainfall data corroborates this assertion; rainfall during WY 2012 was 19.14 inches, or 75% of
mean annual precipitation (MAP = 25.67 in) based on atenyg record at Upper San Leandro Filter
(gauge number 048B5) for the period 1972010 (Climate Year (CY)). CY 2012 rankBdiri&st in the
available 5#year record (1949resent [Note Ayear datagap during CY 19528]).

Flow data idbased on preliminary 5 minute data generated by a rating relationship betwtsge and
periodic discharge measurements deby the SFEI field teaandaugmented with computations using
al yy Ay 3 QaFore@nparisiah, theelease from Chabot Reservoir is provided on the secondary y
axis It is seen that the flow from Chabot reservoir exceeded the estimated flow from the rating
relationship but at this time we have chosen not@nipulatethe rating.The rating relationship for

this location will be improved in subsequent years with additil field data and will resuin updated

flow and loadsestimate for Water ¥ar 2012that will likely be greater

4.3.2. San Leandro Creek urbidity and suspended sediment concentration
Turbiditygenerallyresponded to rainfall events a similar manner to moff. During the reservoir
release period in the early part of the season, turbidity remained relatively low indicating very little
sedimentiswithin San Leandro Creealndavailable for transporat this magnitude and consistency of
stream power With eaf of the storms that occurred beginning 1/20/2012, maximum storm turbidity
increased in magnitude. Turbidity peakati929 NTU during a late season starm4/13/12 at 5:15am.
These observations provide evidence that during larger storms and wetter yiearSan Leandro Creek
watershed idikely capable of much greater sediment erosion and transport resulting in greater turbidity
and concentrations of suspended sedimeft this time, we have no evidence to suggest thet OBS

lal yyAy3aQa F2NNdzZ I RSFAYySa 'y SYLANROFE NBfFGAZYEAKAL
(Chow, 1959).
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500 instrument utilized athis sampling locatiorfwith a range of 8000 NTYwill not besufficient to
handle most future storms

Suspended sediment concentratigince it was computed from the continuous turbidity data, follows

the same patterns as turbidity in relation to disscge. Suspended sediment concentration peaked at
1324mg/L during the late season storm d/i.3/12 at 5:15am. The maximum concentration observed
during the RMP reconnaissance study (McKee et al., in review) was 965 mg/L but at this time we have
not evaluated the relative storm magnitude between WY 2011 and WY 2012 to determine if the relative
concentrations are logical

4.3.3. San Leandro CreekPOC concentrations summary (summary statistics)
Summary statistics of pollutant concentrations measured in San Leandro Creek in WY 2012 are
presented in Tabld to provide a basic understanding of general water quality and also to provide a first
order judgment of quality assuranceor pollutants samgeld at a sufficient frequency for loads analysis
(suspended sediments, PCBs, mercury, organic carbon, and nutrients), concenfidtonsd the
typical pattern of median < mean with the exception of organic carbon. The range of PCB concentrations
were typical of mixed urban landse watershed¢Lent and McKee, 20)IMaximum mercury
concentrations %77 ng/L)were greater than observed in Zone 4 Line A in Hayw@iithieath et al.,
2012 andof a similar magnitude to those observed in the San Pedro stormdrain draining an older urban
residential area of San JoE®FEI, unpublishedYutrient cncentrationswere in the same range as
measured in in ZLA(Gilbreath et al., 2012 andas is typical in the Bay Area, phosphorus concentrations
appearto begreater thanreported elsewhere in the world under similar land use scenarios, an
observation perhaps attributable to geological sourddsKee and Krottje, 2005We find no reason to
suspect data quality issues since the concentration ranges appear reasonable in relation to our
conceptual models of water qualifgr these analytes

Pollutants sampled at a lesser frequerryd appropriate forwater qualitycharacterizatioronly
(copper,selenium, PAHsarbaryl fipronil, and PBDESs) wemmilar to concentrations observed idlZA
(Gilbreath et al., 2012 Carbaryl anipronil (not measured previously by RMiRudies) were on the
lower side of the range of peak concentrations reported in studisss the US and Californkgronit
70¢ 1300 ng/LMoran, 2007 (Carbaryl: DL700 ng/L,Ensiminger et al., 20)2Pyrethroid
concentratons of Delta/ Tralanethrin, Cyhalothrin lambdaand Bifenthrirwere similar to those
observed in Z4LA whereas concentration®efmethrin were about 10x lowéGilbreath et al., 2012
In summary, mercury concentrations in San Leandro are on the high end of typical Bay Area urban
watersheds, whereasonicentrations of other POCs are either within the range of or below those
measured in other typical Bay Area urban watersh@d® does not appear to be any data quality
issues.

4.3.4. San Leandro Creek toxicity
Composite water samples were collected at the@ $aandro Creek station during four storm events in
Water Year 2012. The survival of the freshwater fish species Pimephales promelas was significantly
reduced during one of the four events. Similar to the results for other POC monitoring stations,
signifiant reductions in the survival of the amphipod Hyalella azteca were observed, in this case in three
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Table4. Summary ofaboratory measuregbollutant concentrationsn San Leandro Creekiring WY
2012

Semples| Proportion Standard parico | S

Analyte Name| Unit taken detected Min Max | Median | Mean Deviation FWM Ratio of Particle

(n) (%) (mass/ .

Mass: Ratios

SSC mg/L 53 98 21.0 590 105 165 144 242 NA NA
Ht /. ng/L 16 100 2.91 29.4 10.5 12.3 8.74 3.76 96.1 51.3
Total Hg ng/L 16 100 119 | 577 89.4 184 203 31.9 965 520
Total MeHg ng/L 9 100 0.164 | 1.48 0.220 | 0.499 0.456 0.432 4.17 2.40
TOC mg/L 16 100 4.50 12.7 8.05 7.98 2.27 8.20 112 108
NO3 mg/L 16 100 0.140 | 0.830| 0.340 | 0.356 0.194 0.334 NA NA
Total P mg/L 16 100 0.200 | 0.760| 0.355 | 0.393 0.176 0.250 3.26 2.43
PO4 mg/L 16 100 0.0570| 0.160| 0.0725 | 0.0866| 0.0282 | 0.070 NA NA
Hardness mg/L 4 100 33.8 | 72.5 56.5 54.8 18.5 NA NA NA
Total Cu pg/L 4 100 12.3 39.5 20.1 23.0 11.8 NA NA NA
Dissolved Cu | pg/L 4 100 6.04 | 10.00| 8.34 8.18 1.99 NA NA NA
Total Se pg/L 4 100 0.112 | 0.292| 0.216 | 0.209 0.085 NA NA NA
Dissolved Se | pg/L 4 100 0.0680| 0.195| 0.131 | 0.131 0.057 NA NA NA
Carbaryl ng/L 4 50 10 14 12 12 2.83 NA NA NA
Fipronil ng/L 4 100 6 10 8 8 1.63 NA NA NA
Ht ! ng/L 2 100 3230 | 5352 | 4291 4291 1501 NA NA NA
Ht .59 ng/L 2 100 64.9 | 82.0 73.5 73.5 12.1 NA NA NA
Delta/ Tralo
methrin ng/L 4 75 0.326 | 1.74 141 1.16 0.740 NA NA NA
Fenpropathrin| ng/L 4 0 - - - - - NA NA NA
Esfenvalerate/
Fenvalerate ng/L 4 0 - - - - - NA NA NA
Cypermethrin | ng/L 4 0 - - - - - NA NA NA
Cyfluthrin ng/L 4 - - - - - NA NA NA
Cyhalothrin
lambda ng/L 4 25 - - - 3.86 - NA NA NA
Permethrin ng/L 4 100 3.35 | 13.1 5.77 7.00 4.45 NA NA NA
Bifenthrin ng/L 4 75 10.2 32.4 14.0 18.9 11.9 NA NA NA
Allethrin ng/L 4 0 - - - - - NA NA NA
Prallethrin ng/L 4 0 - - - - - NA NA NA
Phenothrin ng/L 4 0 - - - - - NA NA NA
Resmethrin ng/L 4 0 - - - - - NA NA NA

! FWMC = flow weighted mean concentration. Calculation is total annual mass load divided by total annual discharge volume.
Wt/ .2 ¢2dFf 132 FyR ¢2aGFt a$1 3 dijofeimednparticldratipsIvere doyigRtedt h / | YR ¢
based on the individual paired samples and not by regressimsi®ownin Table 7. PCRtios were not blank corrected.
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of the four storm events sampled. Although limited use of this species has occurred forafuaton of
toxicity in water, it has consistently been used by scientists to assess the toxicity of sediments in
receiving waters. No significant reductions in the survival, reproduction and growth of the crustacean
Ceriodaphnia dubia or the algae Selstnam capricornutum were observed during these storms.

Results from sampling in San Leandro Creek are similar to those from recent wet weather monitoring
conducted in Southern California (Riverside County 2007, Weston Solutions 2006), the Imperial Valley
(Phillips et al. 2007), the Central Valley (Weston and Lydy 2010a, b), and the Sacré&aanioaquin

Delta (Werner et al., 2010), where follow up toxicity identification evaluations indicated that pyrethroid
pesticides were almost certainly the cause o toxicity to H. azteca. Via studies of toxicity in California
receiving waters (Amweg et al. 2005, Weston and Holmes 2005, Anderson et al. 2010), pyrethroid
pesticides have also been identified as the likely current causes of sediment toxicity in tegbks. The
toxicity testing results from Water Year 2012 monitoring in San Leandro Creek are not unexpected given
that H. azteca is considerably more sensitive to pyrethroids than other species tested as part of the POC
monitoring studies.

4.4. Guadalupe River

44.1. Guadalupe River flow
The US Geologicallseyhas maintained a flow record on low&uadalupe Rivdigauge number
11169000; 11169025ince October 11,930 (82WYs note 1931 is missingPeak annual flows for the
period have ranged betweel25cfs VY 1960) and11000cfs (WY1995. Annuakunoff from
Guadalupe Rivdias ranged betweef.422(WY1933 and241Mm? (WY1983).

DuringWY2012,a seriesf relatively minor storm$occurred(Figure 4)A stormthat causedlow to

escapehe low flow channelnd inundate the irchannel barslid not occur until January 22012, very

late in the seasorsompared to what has generally occurred over the past years of sampling and analysis
for this systemNicKee et al., 200McKee et al., 2009VicKee et al.2006 McKee et al., 201.0Dwens et

al., 201). The flow during this January storm wk220 cfs flows of this magnitude are common in most
years Flow peaked at290cfs on4/13/2012at 7:15am. Total runoff duringVY2012 based on

preliminary USGS data was.8Mm?; discharge of this magnitudeadout62%mean annual runoff

(MAR) based on 81 years of recoathd 46% MARIf we consider the period WI®71-2010 (perhaps

more representative of current climatic conditions given climate charigajnfall data corroborates this
assertion; rainfall during WY 2012 wa@5inches, o47% of mean annual precipitation (MAP14.89

in) based on a lonterm recod at San JoséNOAA gauge numb@4782]) for the period 19712010

(CY)CY 2012 wake driest year in the past 42 yeaand the " driest for the record beginning CY 1875
(138 years)Flow data and resulting loads calculations for this site will be updated once USGS publishes
the official record. Th&JSGS normally publishes finalized data for the permanent record in the spring
following the end of each Water Year.

% A storm is defined as resulting in flow that exceeds bankfull, which, at this location, is 200 cfs, and is separated by
non-storm flow for a minimum of two days.
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Figured. Preliminay flow characteristics in Guadalupe River during Water Year 2012 based on
preliminary 15 minute data provided by théSG%gauge numbef 1169029, with sampling events
plotted in green The fuzzy nature of the low flow data is caused by baseflow discharge fluctuations
likely caused by pump station dischargesr’ the gauge.

4.4.2. Guadalupe River turbidity and suspended sediment concentration
Turbidity generally responded to rainfall events in a similar manner to ru@fédalupe River exhibited
a pronounced first flush during a very minor early season storm wiedative to flow, turbidity was
elevated and reached60FNU. In contrast, the st that produced the greatest flofor the season
that occurred ord/13/2012 hadlower peak turbidity {85FNU). Peakurbidity for the seasorwas388
FNJ during a storm 01i/21/12 at 3:15am. Based on past years of record, turbidity can exceed 1000
FNU at the sampling locati@ndthe FTS DFR? turbidity probe is quite capable of sampling most if not
all future sediment transport conditions for the site

The USGS data record on SSC is nawaalable. Therefore, preliminary estimates were computed by
SFEI using the POC monitoring SSC data, the preliminary USGS turbidity record, and a linear regression
model between instantaneous turbidity and S8@sed on USGS sampling in Guadalupe Riyersit
years, >90% of particles in this system are <62.5 um in sizéAekge et al 2004). Because of these
consistently fine particle sizes, turbidity correlates well with concentrations of suspended sediments
and hydrophobic pollutants (e.iyilcKee et al 2004). Suspended sediment concentration, since it was
computed from the continuous tiidity data, follows the same patterns as turbidity in relation to
discharge. It is estimated that SSC peake4adtmg/L duringthe January21® stormeventat 3:15am.

The maximun8S®bserved duringrevious monitoring yearaas1180mg/Lin 2002 Rainfall intensity
was much greateduring WY 200%han any other year since leading to the hypothesis that
concentrations of this magnitudeill likelyoccur in the futureduring wetter years with greater and
more intense rainfallNicKee et al., 2006

® Pump station discharges actually occur downstream of the gauge; however, the gradieistanea is low
enough that it affects upstream water levels on the hydrograph (pers comm., K. Abusaba, February 2013).
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4.4.3. Guadalupe River POC concentrations summary (summary statistics)
A summary of concentrations is useful for providing comparisons to other systems and also fpa doin
first order quality assurance chedBoncentrationsneasured in Guadalupe River during WY 282
summarized iMable5. The range of PCB concentrations are typical of mixed urban land use watersheds
(Lent and McKee, 20)And maximum concentrations in this watershed were tffehighest measured
of the four locations (Sunnyvale Channel >Guadalupe River >San Leandro Creek >Lower Marsh Creek)
Maximum mercury concerditions L000ng/L) are greater than observed idlZA(Gilbreath et al., 201p
andthe San Pedro stormdrajmvhichdrainsan older urban residential area of San Jdg#s maximum
concentration was higher than the average mercury concentration (690 ng/L) over the period of record
at this location (2002010) Nutrient concentrations werén the same range as measured irZdlLA
(Gilbreath et al., 2012 and typical for théBay Area, phosphorus concentrations appear greater than
elsewhere in the world under similar land use scenarios, perhaps attributable to geological sources
(McKee and Krottje, 2005We have no reason to suspect any data quality issues.

In a similar maner, summary statistics and comparisons were developed for the lower sample
frequency analytesCqper, which was sampled at a lessexquency for characterizatioonly, was
similar to concentrationgreviously observed i{cKee et al., 200McKee et al., 2009McKee et al.,
2006 and similar tahoseobserved inZ4LAGilbreath et al., 2012 Selenium concentrations were
generally2-5 fold greaterthan the otherthree locations; elevated groundwater concentrations have
been observed in Santa Clara County previo{#shglerson, 1998 Carbaryl andipronil were on the
lower side of the range of peak concentrations reported in studies across the US and Cakiproiail(
70¢ 1300 ng/LMoran, 2007 (Carbaryl: DL700 ng/L Ensiminger et al., 20)2Pyrethroid
concentrations of Delta/ Tralmethrin and Cyhalothrin lambda were similar to those observed in Z4LA
whereas oncentrations of Permethriand Bifenthrin were lowerGilbreath et al., 2012 No quality
issues appear from the comparisons.

4.4.4. Guadalupe River toxicity
Composite water samplesere collected at the Guadalupe River station during three storm events in
WY2012. Similar to the results for other POC monitoring stations, no significant reductions in the
survival, reproduction and growth of three of four test speciesenaserved dring storms. Significant
reductions in the survival of the amphipod Hyalella azteca was observed during two of the three storm
events sampled. Although limited use of this species has occurred for the evaluation of toxicity in water,
it has consistently ben used by scientists to assess the toxicityeskiving wateisediments

Results from sampling in Guadalupe River are similar to those from recent wet weather monitoring
conducted in Southern California (Riverside County 2007, Weston Solutions 2@0@ptrial Valley

(Phillips et al. 2007), the Central Valley (Weston and Lydy 2010a, b), and the Sacr&aantoaquin

Delta (Werner et al., 2010), where follow up toxicity identification evaluations indicated that pyrethroid
pesticides werdikely the @use of toxicity Via studies of toxicity in California receiving waters (Amweg

et al. 2005, Weston and Holmes 2005, Anderson et al. 2010), pyrethroid pesticides have also been
identified as the likely current causes of sediment toxicity in urban credlestokicity testing resultéor
WY2012 in the Guadalupe River are not unexpected given that H. azteca is considerably more sensitive
to pyrethroids than other species tested as part of the POC monitoring studies.
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Table5. Summary ofaboratory measuregbollutant concentrations ifcuadalupe River

Analyte Name| Unit taken detected Min Max | Median | Mean Deviation FWM e Ratio of Particle
() (%) (masszl Ratios
masy
SSC mg/L 40 100 9 730 106 203 205 59 NA NA
Ht /. ng/L 11 100 2.702 | 59.08 7.17 17.66 21.46 6.79 97.3 77.4
Total Hg ng/L 13 100 0.14 1000 91.7 247.1 318.7 71.6 1111 428
Total MeHg ng/L 9 100 0.086 | 1.150 | 0.386 | 0.478 0.356 0.522 | 6.20 3.74
TOC mg/L 12 100 4.90 18.0 7.45 8.73 4.03 5.06 81.0 59.2
NO3 mg/L 12 100 0.56 1.90 0.82 0.92 0.38 1.020 NA NA
Total P mg/L 12 100 0.190 | 0.81 0.315 | 0.453 0.247 0.307 | 3.56 2.07
PO4 mg/L 12 100 0.060 | 0.160 | 0.101 0.101 0.032 0.075 NA NA
Hardness mg/L 3 100 133 157 140 143 12 NA NA NA
Total Cu pg/L 3 100 10.7 26.3 24.7 20.6 8.582 NA NA NA
Dissolved Cu | pg/L 3 100 5.07 7.91 5.51 6.16 1.529 NA NA NA
Total Se po/L 3 100 1.2 1.6 1.2 1.3 0.26 NA NA NA
Dissolved Se | pg/L 3 100 0.77 1.32 1.04 1.04 0.27 NA NA NA
Carbaryl ng/L 3 100 13 67 57 46 28.73 NA NA NA
Fipronil ng/L 3 100 7 20 11 13 7 NA NA NA
Ht ! | ng/L 1 100 - - - 2186 - NA NA NA
Ht .59 ng/L 1 100 - - - 34.5 - NA NA NA
Delta/ Tralo
methrin ng/L 3 100 0.704 | 1.90 1.82 1.47 0.67 NA NA NA
Fenpropathrin| ng/L 0 - - - - - NA NA NA
Esfenvalerate/
Fenvalerate ng/L 33 - - - 3.30 - NA NA NA
Cypermethrin | ng/L - - - - - NA NA NA
Cyfluthrin ng/L - - - - - NA NA NA
Cyhalothrin
lambda ng/L 3 33 - - - 1.20 - NA NA NA
Permethrin ng/L 3 100 16.80 | 20.5 19.5 18.9 1.91 NA NA NA
Bifenthrin ng/L 3 67 6.2 13 10 10 5 NA NA NA
Allethrin ng/L 3 0 - - - - - NA NA NA
Prallethrin ng/L 3 0 - - - - - NA NA NA
Phenothrin ng/L 3 0 - - - - - NA NA NA
Resmethrin ng/L 3 0 - - - - - NA NA NA

! FWMC = flow weighted mean concentration. Calculation is total annual mass load divided by total annual discharge volume.

Wt/ . =
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based orthe individual paired samples and not by regressioisahownn Table 7. PCBitios were not blank corrected.
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4.5. Sunnyvale East Channel

45.1. Sunnyvale East Channelflow
Santa Clara Valley Water District (SCVWD) has maintaifileel gauge on Sunnyvale Eaka@nel from
WY 1983 to present. Unfortunately, the record is known tgber quality (pers. comm., Ken Stumpf,
SCVWD), which was apparent when the record was regressed against rafrfal §B)Lent et al.,
2012. The gauge is presently scheduled for improven®nsCVWDn the absence of a reliable agency
record at this timea preliminary rating curve was developed by the SFEI team based on discharge
sampling duing WY 2012 y R a I y y A y. 3ni> dating @ilND€ oaproved in future sampling years
with additional field data and will likely result in uged flow estimate for WY 2012.

A series ofelatively minor storms occurred duringfY2012(Figure 5) Flow paked at227 cfsovernight
on 4/12/12- 4/13/12 at midnight Totalrunoff duringWY2012for the period11/30/11to 4/30/12 was
2.05 Mntbased orour preliminary rating curveGiven thatSCVWD maintains the channel to support a
peak discharge of 800 cfsseems likely that flows observed $unnyvale East Chanmlring WY 2012
were likely below average. Rainfall data corroborates this assertion; rainfall during WY 208 3%vas
inches,58% of mean annual precipitation (MAPL5.25in) based on a longerm record atPalo Alto
(NOAA gauge numb@4664§ for the period 1972010(CY)CY 2012 rankes!” driest in the available
59-year record (194-present).

N N
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o o
I )
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100 - |

a1
o
I

Instantaeous Discharge (cfs)

0 . —_—

10/1/11 10/31/11 11/30/11 12/30/11 1/29/12 2/28/12 3/29/12 4/28/12
Date

Figureb. Preliminary tbw characteristics in Sunnyvdtast Channeht East Ahwanee AvenuiringWyY
2012with sampling events marked in greerhe flow record ikased on preliminar$ minute data
generated by a rating relationship between stage and periodic discharge measuremgmnisated
witha I Y Yy Ay 3 Qéompauateds dife kating relationshiwill be improved in subsequent years

4.5.2. Sunnyvale East Channelturbidity and suspended sediment concentration
Turbidityfor WY 2012 was rejected due pooblems with the installation design and t@BS500
instrumentseeing the bottom of the channel. In VY13 it wageplaced with an FTS DI3 turbidity
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probe (31,600 NTU rangeyhich, based on WY 2012 SSC lab results, should be in range for all storms
Suspended sediment concentraticould not becomputed from the continuous turbidity datand was
alternativelycomputed during WY 2012 as a function of flow

4.5.3. Sunnyvale East ChannelPOC concentrations summary (summary statistics)
A wide range of pollutants were measured in Sunnyvale &aahnel during WY 2012 (Tab)e 6
Concentrationsdr pollutants samfed at a sufficient frequency for loads analysis (suspended sediments,
PCBs, mercury, organic carbon, and nutrients) exhibited the typical pattern of mediaanThe range
of PCB concentrationsere typical of mixed urban land use watershebsrit and McKee, 20}1
Maximum mercury concentration$4.1ng/L)were lessthan observed iZ4LAGilbreath et al., 2012
Nutrient concentrations were also in the same range as measured #Lily(@ilbreath et al., 201and
like the other watersheds here reped, phosphorus concentrationgagreater than elsewhere in the
world under similar land use scenari®ollutants sampled at a lesser frequency appropriate for
characterizatioronly (copper, selenium, PAHsarbaryl fipronil, and PBDESs) were similar to
concentrations observed iMEZA(Gilbreath et al., 2012 Carbaryl anéipronil(not measured previously
by RMP studies) were on the lower side of the range of peak concemtsateported in studies across
the US and Californi&ipronit 70¢ 1300 ng/LMoran, 2007 (Carbaryl: DL700 ng/L Ensiminger et al.,
2012. Pyrethroid concentrations of Bifenthrin weadout 5x lowetthan observed in Z4Land
concentrations of Permethrin were about 10x low&ilpreath et al., 2012 No other pyrethroids were
detected.Based on these first order comparisons, we see no quality issues with the data.

45.4. Sunnyvale East Channel toxicity
Compsite water samples were collected in the Sunnyvale East Channel during two storm ewdivts in
2012. No significant reductions in the survival, reproduction and growth of three of four test species
were observed during storms. Significant reductions inghevival of the amphipod Hyalella azteca was
observed during both storm everftsAlthough limited use of this species has occurred for the evaluation
of toxicity in water, it has consistently been uded assessments ofeceiving water sediment toxicity

Results from sampling in the Sunnyvale East Channel are similar to those from recent wet weather
monitoring conducted in Southern California (Riverside County 2007, Weston Solutions 2006), the
Imperial Valley (Phillips et al. 2007), the Central Vallegsféh and Lydy 2010a, b), and the Sacramento
San Joaquin Delta (Werner et al., 2010), where follow up toxicity identification evaluations indicated
that pyrethroid pesticides were almost certainly the cause of the toxicity observed. Via studies of
toxicity in California receiving waters (Amweg et al. 2005, Weston and Holmes 2005, Anderson et al.
2010), pyrethroid pesticides have also been identified as the likely current causes of sediment toxicity in
urban creeks. The toxicity testing results frovfyY2012monitoring in the Sunnyvale East Channel are

not unexpected given that H. azteca is considerably more sensitive to pyrethroids than other species
tested as part of the POC monitoring studies.

*In one of the two samples where significant toxicity was observed, a holding time violation occurred and
therefore the results shoulte considered in the context of this exceedance of measurement quality objectives.
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Table & Summary ofaboratory measuregollutant concentréions inSunnyvale East Channel

Mean | Standard
' Samples| Proportion _ _ Standard Particle | Deviation
Analyte Name| Unit taken detected Min Max | Median | Mean Deviation FWMC | Ratio of_
(n) (%) (mass/ Particle
masy® Ratios
SSC mg/L 28 96 6.30 370 50.0 84.6 101 22.3 NA NA
Ht /. ng/L 8 100 3.05 119 33.6 41.3 41.5 16.8 476 265
Total Hg ng/L 9 89 6.30 64.1 21.7 27.7 21.7 12.1 427 118
Total MeHg ng/L 5 100 0.045 | 0.558 | 0.267 | 0.300 0.205 0.143 3.66 2.03
TOC mg/L 8 100 4.91 8.60 5.94 6.41 1.40 6.40 255 277
NO3 mg/L 8 100 0.200 | 0.560| 0.280 | 0.309 0.119 0.307 NA NA
Total P mg/L 8 100 0.190 | 0.500| 0.250 | 0.278 0.0975 0.214 7.96 7.10
PO4 mg/L 8 100 0.0670| 0.110| 0.0790 | 0.0849| 0.0191 | 0.0847 NA NA
Hardness mg/L 2 100 51.4 | 61.2 56.3 56.3 6.93 NA NA NA
Total Cu pg/L 2 100 10.8 19.0 14.9 14.9 5.80 NA NA NA
Dissolved Cu | pg/L 2 100 436 | 14.80| 9.58 9.58 7.38 NA NA NA
Total Se po/L 2 100 0.327 | 0.494| 0.411 0.411 0.118 NA NA NA
Dissolved Se | pg/L 2 100 0.308 | 0.325| 0.317 | 0.317 0.0120 NA NA NA
Carbaryl ng/L 2 100 11 21 16 16 7.07 NA NA NA
Fipronil ng/L 2 100 6 12 9 9 4.24 NA NA NA
Ht!l ng/L 1 100 - - - 1289 - NA NA NA
Ht . 59 ng/L 1 100 - - - 4.77 - NA NA NA
Delta/ Tralo
methrin ng/L 1 - - - - - NA NA NA
Fenpropathrin | ng/L - - - - - NA NA NA
Esfenvalerate/
Fenvalerate ng/L - - - - - NA NA NA
Cypermethrin | ng/L 2 - - - - - NA NA NA
Cyfluthrin ng/L - - - - - NA NA NA
Cyhalothrin
lambda ng/L 1 0 - - - - - NA NA NA
Permethrin ng/L 2 100 5.70 | 20.9 13.3 13.3 10.8 NA NA NA
Bifenthrin ng/L 2 50 - - - 8 - NA NA NA
Allethrin ng/L 1 0 - - - - - NA NA NA
Prallethrin ng/L 2 0 - - - - - NA NA NA
Phenothrin ng/L 1 0 - - - - - NA NA NA
Resmethrin ng/L 1 0 - - - - - NA NA NA

! FWMC = flow weighted mean concentration. Calculation is total annual mass load divided by total annual discharge volume.

Wt/ . ¢20lf
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based on the individual paired samples and not by regressimsi®ownin Table 7. PCRtios were not blank corrected.
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5. Estimated Loads
Within the context of limited sampling duriragvery dry yeamater year, les stormswere sampled than
had been planned (2 of 4 stomsiin Marsh Creek and Sunnyvale East Channel, and Safrds in
Guadalupe Riveih addition to limitations with theoriginalsampling design (limited samples collected
that represent base flow cdalitions), loads estimates are presented which will likely be updated when
additional data are collected in subsequent yeditse STLS plans to sample additional storms in
subsequent monitoring years so that overall, on average 4 storms are sampled eachogsis
presented in this report will be updated in future years when improved flow data becomes available at
each site and when a better understanding of dischéargbidity-pollutant relationships is learned as
more data is collected.

5.1.  Marsh Creek prelim inary loading estimates
The following loads computation methods were applied. During sampled stormflow conditions, linear
interpolation using particle ratios was used to estimate total mercury, methylmercury, PCBs, and total
phosphorus concentrations betwea@ sample concentrations that were measured by our laboratories,
and linear interpolation using water concentrations was used to estimate nitrate and phosphate
concentrations between sample concentrations that were measured by our laboratories. During
unsampled storm flow, total mercury, methylmercuryP, TO@Gnd PCB concentrations were computed
using regression equations with S3@ble 7. During base flow, total mercury and PCB concentrations
were computed using regression equations with SSC, whereas the dry weather total methylmercury
O2yOSYy iGN} GA2Y FTNRY (KS tlF0Qa lyrfeara ola FLLIASR
measured during the lowest flow was applied to all base flow conditions. No wet season loads estimates
were reported for nitrate and phosphate because there was insufficient data at this time to speculate on
defensible loads computation methods during reeimpled storm flow and base flow.

Table 7 Regression equations used for loads computations for Marsh Creek during water year 2012.
Note that regression equationsill be reformulatedwith eachfuture wet season of storm sampling

Analyte Slope | Intercept cc?e()f;irg?r?to(r}) Notes

Total PCBs (ng/ng) 0.0047 0.27 0.98 Great correlation despite small number of sampl
Total Mercury (ng/mg) 0.25 0.00 0.93 Forced through zero

Total Methylmercury (ng/mg)| 0.00074| 0.055 0.96 Dryweathermethylmercury sampl@ot included
Total Organic Carbon (mg/m¢ 0.0049 6.8 0.45

Total Phosphorus (mg/mg) | 0.00089 0.29 0.91

'PCB regressions were based on data that were not blank corrected.

Preliminary monthly loading estimates correlate fairly wath monthly discharge (Table.8There are
no data available for October and November because monitoring equipment was not installed until the
end of November. Monthly discharge was greatest in April as were the highest monthly loads for each of
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Table 8Preliminary nonthly loads (if data were sufficient) for Marsh Creek.

Rainfall | Discharge TOC PCBs MeHgT NO3 po4 | Total
Month (mm) (Mm®) S (kg) (9) HgT(9) (9) (k9) (kg) | P (kg)
Oct11 33 0.105 - - - - - - - -
Now11 26 0.038 - - - - - - - -
Decll 6 0.025 0.435 173 0.110 | 0.00359 | 0.0129 - - 8.45
Jan12 51 0.318 64.2 3409 16.1 0.315 0.458 - - 220
Feb12 22 0.078 2.63 541 0.665 | 0.0170 0.0456 - - 28.7
Mar-12 60 0.360 14.9 2536 3.60 0.0802 0.238 - - 145
Apr-12 59 0.646 138 4788 35.0 0.674 0.884 - - 267
Wet
season
total 198 1.43 220 | 11447 | 555 1.09 1.64° - - 669

Rainfall in the lower watershed (Ironhouse Sanitary District, Oakley 1ISD39).
All loads were reported witl minimum of3 significant figures to allow other to post manipulate the dateads are only accurate te2l
significant figures.

! The interpolation method may have over predicted concentrations during unsampled periods. Subsequent years sampling will
provide improved interpretation of mean concentrations as well as resulting loktithyl mercury loads will most likely
decrease with improved information.

the contaminants. The suspended sediment load in March appears to be low relative to rainfall and
discharge; this may be due to the small magnitude of the storms during thattmathis time, all

loads estimate should be considered preliminary. In addition (and, in this case, more importantly), data
collected during WY 2013 will be used to improve our understanding of rainfadff-pollutant

transport processes and used tocedculate and finalize loads for WY 2012. Regardless of these
improvements however, given the very dry flow conditions of WY 2012 (see discussion on flow above),
preliminary loads presented here may be considered representative of very dry conditions.

5.2. San Leandro Creek preliminary loading estimates
The following methals were applied for calculating preliminary loading estimates. During sampled
stormflow conditions, linear interpolation using particle ratios was used to estimate total mercury,
methylmercury, PCBs, and total phosphorus concentrations between sample concentrations that were
measured by our laboratorieSince TOC did not correlatgth SS®@r dischargeloads were not
reported this yeabut data from subsequent sampling years may help to decide better how to
interpolate data sufficiently to estimate monthly loadduring sampled stormflow conditions, linear
interpolation using wateconcentrations was used to estimate nitrate and phosphate between sample
concentrations that were measured by our laboratoriBsiring nonsampled storm flows,
concentrations were computed using regression equations betw&@Bstotal mercury and
methylmercury,and SSCTable 9)Of interestthere is eviénce, that, elative to SSC, total mercury
concentrations are lesser in floderived from the urban areas and PCBs concentrations are greater;
pattern seen before for Guadalupe RivbtgKee et al., 2004icKee et al., 2005During base flows,
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Table 9Regression equations used for loads computationsStor Leandr@reek during water year
2012.Note that regression equations will be reformulateith future wet season storm sampling

Origin of Correlation
Analyte runoff Slope | Intercept coefiicient (P) Notes
Mainl
Total PCBs (ng/mbf tban | 021 0.76 0.86 A combination of rainfall records anf
Mainl professional judgment was used to
Total PCBs (ng/m?g) non—urb);n 0.048 0 0.88 separate the samples. These
Mainl interpretations will be revisited wher
Total Mercury (ng/mgf) y 0.50 5.0 0.97 WY 2013 data become available.
'\ljlrpaln Nonurban PCB regressidorced
Total Mercury (ng/md) nonirr]b);n 1.45 1.58 0.84 through zero.
Total Methylmercury (ng/mg) - 0.0024 0.083 0.98
. Scattershot; additional data might
Total Organic Carbaimg/mg) - - - - iiluminate pattern.
Total Phosphorus (mg/mg) - 0.0011 0.22

'pcB regressions were based on data that were not blank corrected.
’Note the opposite patters of the regressions for PCBs and total merelatyve to SSC based on the origin of water.

PCB concentrations were assumed to be 2.91 ng/L (the lowest measured during the study year). The

choice of base flow PCB concentration had a large impact on the total wet season load due to reservoir
releasethis weakness may not be as important during a wetter year but if reservoir releases are

normal, sampling design may need to be modified in future years. The dry weather total methylmercury
O2yOSYy iGN GAZ2Y FNRY (GKS I 0 Csanbasyfloivéadiigns. 6 a | LILJX A SR

Preliminary monthly loading estimates correlate fairly well with monthly dischaxgept when
reservoir releases were occurring (November and Decen{babje 10. During November and
December, flow conditions were elevated mutspended turbidity and sediment concentrations were
low. Monthly discharge was greatest in April as were the highest monthly loadsgpended sediment
and most pollutantsAt this time, all loads estimageshould be considered preliminarylow data wi be
improvedas therating curveis improvedIn addition (and, in this case, amportantly),pollutant data
collected during WY 2013 will be used to improve our understanding of rainfadff-pollutant

transport processes and used to recalculate findlize loads for WY 201Burther discussion is needed
on the choice of pollutant concentrations to apply during reservoir release periegaréles, given

the very dryconditions,Joads during WY 2012 may be considered representative of very drytiomsdi

5.3.  Guadalupe River preliminary loading estimates
Within the context ofimited sampling during the very dry yedhree out of the four planned storm&)
addition to limitations with the sampling design (limited samples collected that represent loage f
conditions), the following methods were appligguspended sediment concentration was estimated
from the turbidity record using a power relation (SSC = 0.80*turbiidfityOnce the official USGS flow
and SSC record is published, the loads will belcatzed for suspended sediments and other
dependent analytesDuring sampled stormflow conditions, linear interpolation using particle ratios was
used to estimate total mercury, methylmercury, PCBs, and total phosphorus concentrations between
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Table 10Preliminary monthlyloads forSan Leandro Creek

Rainfall | Discharge TOC PCBs MeHgT | NOS3 PO4 | Total P

Month (mm) (Mm’) SS(t) (kg) (9) HgT(9) (9) (kg) (kg) (kg)
Oct11 64 - - - - - - - - -
Now11 37 0.986 3.21 - 2.87 6.22 0.416 326 67.7 225
Decll 0 1.87 12.8 - 5.44 21.4 0.788 617 129 434
Janl2 73 0.384 12.6 - 2.13 155 0.167 139 27.8 98.9
Feb12 22 0.0545 1.56 - 0.164 2.29 0.0226 18.4 3.84 14.0
Mar-12 151 0.350 24.1 - 1.61 31.4 0.135 117 25.5 105
Apr-12 85 0.481 41.3 - 3.33 54.8 0.253 164 35.8 154
Wet season

total 369 4.13 95.6 = 15.5 132 1.78 1380 289 1031

Rainfall data for the lower watershesl from theEstudilleHuff Fire Stngauged2G0007 except in October, in which the data is from the WRCC
San Leandro Fltr statipgauge number 049185
All loads were reported with a minimum of 3 significant figui®§)to allow other to post manipulatelata. Loads are only asate to 1-2 s.f.

sampleconcentrations that were measured by our laboratories. During sampled stormflow conditions,

linear interpolation using water concentrations was used to estimate nitrate and phosphate between

sample concentrations that were measured by our laboratoriesingother storm flows and during

base flow, concentrations were estimated using regression equations between total mercury and
methylmercury, PCBs, and total phosphorus and SSC (Table 11). As found during other dwjcyeses (

et al., 2008, a separation of the data for PCBs and total mercury to form to regression relations based

on origin of flow was not possible with WY 2012 data. During base flow, NO3 andm@4tcations

were estimated using regression equations with flow. The dry weather total methylmercury

O2y OSYGNYX GA2Y FTNRY (KS f106Qa lylfeara 61 & I LLX ASR

Table 11 Regression equations used for loads computation&imadalpe Riverduring water year
2012.Note that regression equations will be reformulated upon future wet season storm sampling.

Analyte Slope | Intercept C;%L?L?;O(?Z) Notes

Total PCBs (ng/ng) 0.0 2.81 0.65 This is lower slope than previousgported.
Total Mercury (ng/mg) 1.24 0 0.9 Forced through zero

Total Methylmercury (ng/mg)| 0.0047 0.26 0.42

Total Organic Carbon (mg/cf{ 0.0109 3.16 0.82 Better corelation with discharge than with SS
Total Phosphorus (mg/mg) | 0.009D 0.25 0.72

"PCB regressions were based on data that were not blank corrected.

Preliminary monthly loading estimates correlate fairly well with monthly discharge ekmepanuary
when the first flush caused elevated SSC relative to flow (Taplé/tihthly dischargevas greatest in
Aprilas were loads of most pollutants (exceptions being suspended sediment and total mercury)
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Table 12Preliminary monthlyoads forGuadalupe River.

Rainfall Discharge PCBs MeHgT| NO3 PO4 | Total P

Month (mm) (Mm®) SSt) | TOQkg) | (9) | HIT(@) | (9) (kg) | (kg) | (kg)
Oct11 19 2.91 140 11232 18.0 173 1.41 3053 191 857
Now11 15 2.88 70.3 10761 13.0 87.0 1.08 3038 187 789
Decll 1 2.73 19.4 9751 9.05 24.0 0.801 | 2893 174 705
Janl2 18 3.85 458 23817 37.2 575 3.15 4015 326 1408
Feb12 14 3.15 170 12697 20.7 210 1.62 3295 211 945
Mar-12 50 5.06 330 28509 39.8 378 2.54 4919 403 1609
Apr-12 44 5.23 325 33784 37.5 402 2.89 5123 444 1609
Wet season

total 161 25.8 1511 | 130551 175 1849 135 26336 | 1937 | 7923

Rainfall for the lower watershefCity of San Jose, SCVWD gauge numbéBR}-
All loads were reported with a minimum of 3 significant figures to allow other to post manipulate the data. Loads areordjedo 12
significant figures.

Compared to previous sampling yeakcKee et al., 200McKee et al., 2009McKee et al., 2006

McKee et al., 201,0wens et al., 2011), loads of total mercury and PCBs wérd@wver. At this time

all loads estimates should be considered preliminary. Once available, USGS official records for flow,
turbidity, and SSC can be substituted for the preliminary data presented here. In addition (and, in this
case, as importantly for nutrients), pollutadata collected during WY 2013 will be used to improve our
understanding of rainfaltunoff-pollutant transport processes and used to recalculate and finalize loads
for WY 2012. Regardless of these improvements, overall, given the very dry flow contbtoissiiuring
WY 2012 may be considered representative of very dry conditions.

5.4.  Sunnyvale East Channel preliminary loading estimates
Within the context of limited sampling during the very dry yeao(out of the four planned storms) in
addition to limitations with the sampling design (limited samples collected that represent base flow
conditions), the following methods were appligdiven hat the turbidity record appearspurious and
unreliable due to optical interference from bottom substrate (note probleow rectified), sispended
sediment concentration was estimated from theschargeecord using dinearrelation (SSGmg/L)=
1.496*discharge (cjsDuring sampled stormflow conditions, linear interpolation using particle ratios
was used to estimate total mercury, methylmercury, PCBs, and total phosphorus concentrations
between sample concentrations that were measured by our laboratories. During sastpteaflow
conditions, linear interpolation using water concentrations was used to estimate nitrate and phosphate
between sample concentrations that were measured by our laboratories. Dunisgmpled storm flow
andbase flow, concentrations were estimateding regression equations between total mercury and
methylmercury, PCBs, and total phosphorus and(F8kle 13)During base flonRPOCNO3 and PO4
concentrations wer@assumed to be the concentrations measured during the lowest flow conditions we
obsened duringstorm® ¢ KS RNE 46SFOGKSN) G201t YSdKef YSNOdzNE
applied to the early season base flow.
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Table 13 Regression equations used for loads computationStomyvale East Chanrtklring water
year 2012Note thatregression equations will be reformulated upon future wet season storm sampling.

Correlation

Analyte Slope | Intercept | coefficient Notes

(r2)
Total PCBs (ng/ny) 0.34 9.3 0.72
Total Mercury (ng/mg) 0.21 7.4 0.8 Great correlatiordespite small number of samples
Total Methylmercury (ng/mg)| 0.0017 0.10 0.92
Total Organic Carbon - - Scattershot; additional data might illuminatgattern.
Total Phosphorus (mg/mg) | 0.0009 0.19 0.93 Great correlation despite small number of sampleg

'pcB regressiongere based on data that were not blank corrected.

Preliminary monthly loading estimates correlate fairly well with monthly discharge (Table 14). Monthly
discharge was greatest in January and April as were loads of most water quality constituents. At this
time, all loads estimate should be considered preliminary. Sampling during WY 2013 should provide data
on velocity during storms. In addition, pollutant data collected during WY 2013 will be used to improve
our understanding of rainfallunoff-pollutant transport processes and be used to recalculate and

finalize loads for WY 2012. Regardless of these improvements, overall, given the very dry flow
conditions, loads during WY 2012 may be considered representative of very dry conditions.

Table 14Preliminarymonthly loadsfor Sunnyvale East Channel

Rainfall Discharge TOC PCBs MeHgT | NO3 PO4 | Total P
Month (mm) (Mm) | SS®) | (ko) (@ | HJT(@) | (9 (kg) (kg) (kg)
Oct11 21 - - - - - - - - -
Now11 - - - - - - - - -
Decll 2 0.377 2.94 - 4.49 3.42 | 0.0443 116 32.0 75.8
Janl2 37 0.442 14.3 - 8.93 6.27 | 0.0704 | 136 37.5 98.7
Feb12 22 0.353 3.76 - 4.55 3.41 | 0.0432 109 29.9 71.9
Mar-12 69 0.441 10.6 - 7.38 5.38 | 0.0641 137 37.7 94.9
Apr-12 39 0.436 14.3 - 9.19 6.43 | 0.0709 134 36.8 97.9
Wet
season
total 169 2.05 45.9 s 34.6 249 | 0293 | 632 174 439

Rairfall data collected at Sunnyvale Hamilton WTP.
All loads were reported with a minimum of 3 significant figures to allow other to post manipulate the data. Loads areordjedo 12
significant figures.

5.5. Comparison of regression slopes and normalized loads estimates between
watersheds
The comparison of loading estimates between watersheds is confounded by variatimasnage area,
climate, and the suitability of the sampling design and the number of available samples codledsed
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These caveats accepted, a preliminary comparison based on d&ated during water year 2012 wa
provided here. We anticipate thalhese comparisons will change as additional data are collected in
subsequent water years, and, should data be sufficient eventually, the best comparisons will be made
with climatically averaged data.

One method of comparing watersheds is facilitated by paring regression slopes based on the
relationship between suspended sediment concentration and the target analyte (FBurhis method

is valid for pollutants that are dominantly transported in a particulate form (total Mercury and the sum

of PCBsireexamples) and whethere is relatively little variation in the particle ratios between water

years Based on particle ratios, raff from San Leandro Creéhkat wasderived mainly from the upper
watershed ad runoff from the Guadalup®iver watershed exhit the greatest particle ratios for total
mercury (Figur&). Given confidence intervals (not shown) and the relatively low numbe@naples
collected during a relatively dry year, the relative nature of these two regression equations may change
in thefuture as more samples are collected. Similarly, Marsh Creek and Sunnyvale East channel appear
to have relatively low particle ratios for total mercury. In contrast, for the sum of PCBs, Sunnyvale East
channel exhibits the highest particle ratios amongstadéour watersheds, with urban sourced raff

from San Leandro Creek and Guadalupe River ranked second and third. Marsh Creek exhibits very low
particle ratios for PCBBven with improved sample mabers,MarshCreekwill likelyretain a low

rankingfor PCB pollutionAt this time, given the very small number of samples, we have chosen not to
report particle ratiodor other analytes These can be computed in the future once additional samples

are available.

An alternative method for ranking watershedsaimelative sense is to compare area normalized loads
(Table 15). This method is much more highly subject to climatic variation then the particle ratio method
for ranking and is ideally done on climatically averaged loads. Despite quite large differenogsun-

off between the watersheds during water year 2012, in a general sense, the relative rankings for
mercury and PCBs still follow the same trends using this method. However, we would anticipate changes
of greater magnitude in the relative nature thfe normalized loads with improved data in subsequent

years. In particular, the relative rankings for suspended sediment loads normalized by unit area could
change substantially with the addition of data from a water year that is closer to the climatiahéor

each watershed. The same would be said for total phosphorus unit loads.

6. Conclusions and lessons learned
Overall, sampling during WY 2012 was reasonably successful. Given the dry conditions, only two of four
storms planned for sampling were moni&at on Lower Marsh Creek and Sunnyvale East Channel, and
three of four were sampled on the Guadalupe River. Also given that Water Year 2012 was the first year
of data collection under the STLS MiY&ar Plan (Plan), the results presented should be viewed a
preliminary. Once implementation of the plan is completed, we intend to have a full set of
representative data for both loads computations and characterization. The main objective this year was
to complete a preliminary review of the data and develop fingt versions of the loads computation
techniques for each analyte and each watershed to support recommendations for improvement. A
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Figure6. Comparison of regression slopes between watershesed on data collected during water
year 2012. Note thee will likely change once additional data is collected in subsequent water years.

Table 15 Area normalizetbads for water year 2018Based on free flowing areas downstream from
reservoirg(see Table 1 for areas used in the computatiohkte, direct cmparison is confounded by
the dry year and differing unit runoff. With additiahyears of samjihg, climaticallyaveraged area
normalized loadsnaybe generated.

I‘LljJnnCI)‘]:cf SS TOC PCBs HgT MeHgT NO3 PO4 Total P

2 2 2 2 2; 2; 2; 2;
(m) (tkm?) | (mg/m?) | (pg/m?) | (ug/m?) | (ug/m?) | (mg/m?) | (mg/m°) | (mg/m°)
Marsh Creek 0.014 2.2 116 0.56 0.011 0.017 - - 6.8
San Leandro Creek 0.46 11 - 1.7 15 0.20 155 33 116
Guadalupe River 0.11 6.4 553 0.74 7.8 0.057 112 8.2 34
Sunnyvale East 0.14 3.1 888 2.3 1.7 0.020 43 12 30
Channel
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preliminary synthesis of the data using two techniques (regression slopes and normalized loads) also
provided a further quality check on the preliminary results. We anticipate the general trends between

g GSNBEBKSRa g2y Qi OKI y 3 Samplumpidisiildsgfueht yebars, Bowevariv do RRA G A
anticipate changes will occur to most of the regression equations and loads estimates. Based on this first
year effort, recommended improvements in the sampling design to increase the quality of data collected

via composite sampling include:

1 A dangefrom flow-based to timebasedsamplingin order tocollect datemore representative
of in-situ organism exposure to pollutants (toxicity sample)

1 A changdrom borosilicate glass containers for selenium/copper to polyethylene to akdper
with analyticalprotocols and

1 A reduced number of aliquots per storm from 24 to 16 in order to increase the accur#ioy of
autosamplers in relation to themeasured atjuot volume

Additionally,the turbidity instrumentwas changed at Sunnyvale Channel due to ther pata

quality during WY2012At this time, comparisorof loads between sites is notdanstructive given
loads are not finalized but more importantly berse WY 2012 was so dry. Variations between sites
for such dry years might be overwhelmed by climatic conditions rather ¥aaiations in surces.
Therefore, our further peliminary recommendationare:

9 Once a second year of data is collected for each simparisons between concentrations and
loadsor more importantly exports (mass per unit area) shouldeealculated,

1 Generally for all sitg two additional grab samples collected during base flow early and late in
the season andnalyzedor, at a minmum, SSC, Hg, PCBs, would improve loads estinTatiss.
would ideally bémplementedin WY 2013 oas soon as budgets allow, and

1 Specifically for San Leandro Creek, at least one sample taken during reservoir aalgase
analyzedor, at a minimum, SSC, HYCBs, would improve loads estimat&hiswould ideallybe
implementedWY 2013 oas soon as budgets allow.
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Appendix 1. Sample ID, sample date, station n ame, and analyte name
As called for in provision C.8.g.0f.the MRP

SamplelD SampleDate Station Name Analyte Name
STSunCk00 11/30/2011 East Sunnyvale Channel Suspended Sediment Concentration
STSunCH00 11/30/2011 East Sunnyval€hannel Mercury, Methyl
STSunCk10 3/24/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCH10 3/24/2012 East Sunnyvale Channel Survival
SFSunCkR10 3/24/2012 East Sunnyvale Channel Total Cell Count
STSunCk10 3/24/2012 EastSunnyvale Channel Calcium
STSunCk10 3/24/2012 East Sunnyvale Channel Magnesium
STSunCk10 3/24/2012 East Sunnyvale Channel Carbaryl
STSunCH10 3/24/2012 East Sunnyvale Channel Copper
STSunCk10 3/24/2012 East Sunnyvale Channel Fipronil
STSunCk10 3/24/2012 East Sunnyvale Channel PYRETHROIDS
STSunCk10 3/24/2012 East Sunnyvale Channel Selenium
STSunCk10 3/24/2012 East Sunnyvale Channel Total Hardness (calc)
STSunCk11 3/24/2012 East Sunnyvale Channel Nitrate as N
STSunCk11 3/24/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCk11 3/24/2012 East Sunnyvale Channel Phosphorus as P
STSunCk11 3/24/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk11 3/24/2012 East Sunnyvale Channel PCB
STSunCk12 3/24/2012 East Sunnyvale Channel Nitrate as N
STFSunCkR12 3/24/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCk12 3/24/2012 East Sunnyvale Channel Phosphorus as P
STSunCk12 3/24/2012 East Sunnyvale Channel Suspended Sedimefoncentration
STSunCk12 3/24/2012 East Sunnyvale Channel PAHs
STSunCk12 3/24/2012 East Sunnyvale Channel PCB
STFSunCk13 3/24/2012 East Sunnyvale Channel Nitrate as N
STSunCk13 3/24/2012 East Sunnyvale Channel OrthoPhosphate as P
STFSunCk13 3/24/2012 East Sunnyvale Channel Phosphorus as P
STSunCk13 3/24/2012 East Sunnyvale Channel Suspended Sediment Concentration
STFSunCH13 3/24/2012 East Sunnyvale Channel PBDPE
SFSunCk213 3/24/2012 East Sunnyvale Channel PCB
STSunCk214 3/25/2012 East Sunnyvale Channel Nitrate as N
STFSunCkR214 3/25/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCkR214 3/25/2012 East Sunnyvale Channel Phosphorus as P
STFSunCkH214 3/25/2012 East Sunnyvale Channel Suspended Sedimefoncentration
STFSunCk214 3/25/2012 East Sunnyvale Channel PCB
STFSunCk15 3/24/2012 East Sunnyvale Channel Suspended Sediment Concentration
SFSunCk15 3/24/2012 East Sunnyvale Channel Mercury
STSunCK216 3/24/2012 East Sunnyvale Channel Suspendedediment Concentration
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STSunCk16 3/24/2012 East Sunnyvale Channel Mercury
STSunCk217 3/24/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk17 3/24/2012 East Sunnyvale Channel Mercury
STSunCk18 3/25/2012 East Sunnyval€hannel Suspended Sediment Concentration
STSunCH18 3/25/2012 East Sunnyvale Channel Mercury
STSunCH20 4/12/2012 East Sunnyvale Channel Survival
SFSunCk20 4/12/2012 East Sunnyvale Channel Total Cell Count
STSunCk20 4/12/2012 East Sunnyval€hannel Calcium
STSunCk20 4/12/2012 East Sunnyvale Channel Carbaryl
STSunCk20 4/12/2012 East Sunnyvale Channel Copper
STSunCk20 4/12/2012 East Sunnyvale Channel Fipronil
STSunCH20 4/12/2012 East Sunnyvale Channel Magnesium
STSunCk20 4/12/2012 East Sunnyvale Channel PYRETHROIDS
STSunCH20 4/12/2012 East Sunnyvale Channel Selenium
STSunCk20 4/12/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCH20 4/12/2012 East Sunnyvale Channel Total Hardness (calc)
STSunCk21 4/12/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk21 4/13/2012 East Sunnyvale Channel Nitrate as N
STSunCk21 4/13/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCk21 4/13/2012 East Sunnyvale Channel Phosphorus as P
STSunCk21 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk21 4/13/2012 East Sunnyvale Channel PCB
STSunCk22 4/13/2012 East Sunnyvale Channel Nitrate as N
STSunCk22 4/13/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCk22 4/13/2012 East Sunnyvale Channel Phosphorus as P
STSunCk222 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
STFSunCH22 4/13/2012 East Sunnyvale Channel PCB
STSunCH223 4/13/2012 East Sunnyval€hannel Nitrate as N
STSunCH23 4/13/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCH23 4/13/2012 East Sunnyvale Channel Phosphorus as P
STFSunCH23 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
SFSunCH223 4/13/2012 East Sunnyvale Channel PCB
STSunCH224 4/13/2012 East Sunnyvale Channel Nitrate as N
STFSunCk224 4/13/2012 East Sunnyvale Channel OrthoPhosphate as P
STSunCH224 4/13/2012 East Sunnyvale Channel Phosphorus as P
STSunCk224 4/13/2012 East Sunnyval€hannel Suspended Sediment Concentration
STFSunCH224 4/13/2012 East Sunnyvale Channel PCB
STFSunCH225 4/12/2012 East Sunnyvale Channel Suspended Sediment Concentration
SFSunCH225 4/12/2012 East Sunnyvale Channel Mercury
STFSunCH225 4/12/2012 EastSunnyvale Channel Mercury, Methyl
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STSunCh26 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCH26 4/13/2012 East Sunnyvale Channel Mercury
STSunCk26 4/13/2012 East Sunnyvale Channel Mercury, Methyl
STSunCk227 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk227 4/13/2012 East Sunnyvale Channel Mercury
STSunCk227 4/13/2012 East Sunnyvale Channel Mercury, Methyl
STSunCk28 4/13/2012 East Sunnyvale Channel Suspended Sediment Concentration
STSunCk228 4/13/2012 East Sunnyvale Channel Mercury
STSunCk28 4/13/2012 East Sunnyvale Channel Mercury, Methyl
STSunCH50 6/13/2012 East Sunnyvale Channel Mercury, Methyl
STSunCH50 6/13/2012 East Sunnyvale Channel Suspended Sedime@oncentration

GR900 11/17/2011 Guadalupe River Mercury, Methyl

GR900 11/17/2011 Guadalupe River Suspended Sediment Concentration
GR910 1/21/2012 Guadalupe River Survival

GR910 1/21/2012 Guadalupe River Total Cell Count

GR910 1/21/2012 GuadalupeRiver Calcium

GR910 1/21/2012 Guadalupe River Carbaryl

GR910 1/21/2012 Guadalupe River Copper

GR910 1/21/2012 Guadalupe River Fipronil

GR910 1/21/2012 Guadalupe River Magnesium

GR910 1/21/2012 Guadalupe River PYRETHROIDS

GR910 1/21/2012 Guadalupe River Selenium

GR910 1/21/2012 Guadalupe River Suspended Sediment Concentration
GR910 1/21/2012 Guadalupe River Total Hardness (calc)
GR911 1/21/2012 Guadalupe River Mercury

GR911 1/21/2012 Guadalupe River Nitrate as N

GR911 1/21/2012 Guadalupe River OrthoPhosphate as P

GR911 1/21/2012 Guadalupe River PCB

GR911 1/21/2012 Guadalupe River Phosphorus as P

GR911 1/21/2012 Guadalupe River Suspended Sediment Concentration
GR912 1/21/2012 Guadalupe River Mercury

GR912 1/21/2012 Guadalupe River Nitrate as N

GR912 1/21/2012 Guadalupe River OrthoPhosphate as P

GR912 1/21/2012 Guadalupe River PAHs

GR912 1/21/2012 Guadalupe River PCB

GR912 1/21/2012 Guadalupe River Phosphorus as P

GR912 1/21/2012 Guadalupe River Suspendedediment Concentration
GR913 1/21/2012 Guadalupe River Mercury

GR913 1/21/2012 Guadalupe River Nitrate as N

GR913 1/21/2012 Guadalupe River OrthoPhosphate as P
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GR913 1/21/2012 Guadalupe River PBDPE
GR913 1/21/2012 Guadalupe River PCB
GR913 1/21/2012 Guadalupe River Phosphorus as P
GR913 1/21/2012 Guadalupe River Suspended Sediment Concentration
GR914 1/21/2012 Guadalupe River Mercury
GR914 1/21/2012 Guadalupe River Nitrate as N
GR914 1/21/2012 Guadalupe River OrthoPhosphate as P
GR914 1/21/2012 Guadalupe River PCB
GR914 1/21/2012 Guadalupe River Phosphorus as P
GR914 1/21/2012 Guadalupe River Suspended Sediment Concentration
GR920 3/16/2012 Guadalupe River Survival
GR920 3/16/2012 Guadalupe River Total Cell Count
GR920 3/16/2012 Guadalupe River Calcium
GR920 3/16/2012 Guadalupe River Carbaryl
GR920 3/16/2012 Guadalupe River Copper
GR920 3/16/2012 Guadalupe River Fipronil
GR920 3/16/2012 Guadalupe River Magnesium
GR920 3/16/2012 Guadalupe River PYRETHROIDS
GR920 3/16/2012 Guadalupe River Selenium
GR920 3/16/2012 Guadalupe River Suspended Sediment Concentration
GR920 3/16/2012 Guadalupe River Total Hardness (calc)
GR921 3/16/2012 Guadalupe River Mercury
GR921 3/16/2012 Guadalupe River Mercury, Methyl
GR921 3/16/2012 Guadalupe River Nitrate as N
GR921 3/16/2012 Guadalupe River OrthoPhosphate as P
GR921 3/16/2012 Guadalupe River PCB
GR921 3/16/2012 Guadalupe River Phosphorus as P
GR921 3/16/2012 Guadalupe River Suspended Sediment Concentration
GR922 3/17/2012 Guadalupe River Mercury
GR922 3/17/2012 Guadalupe River Mercury, Methyl
GR922 3/17/2012 Guadalupe River Nitrate as N
GR922 3/17/2012 Guadalupe River OrthoPhosphate as P
GR922 3/17/2012 Guadalupe River Phosphorus as P
GR922 3/17/2012 Guadalupe River Suspended Sediment Concentration
GR923 3/17/2012 Guadalupe River Mercury
GR923 3/17/2012 Guadalupe River Mercury, Methyl
GR923 3/17/2012 Guadalupe River Nitrate as N
GR923 3/17/2012 Guadalupe River OrthoPhosphate as P
GR923 3/17/2012 Guadalupe River PCB
GR923 3/17/2012 Guadalupe River Phosphorus as P
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GR923 3/17/2012 Guadalupe River Suspended Sediment Concentration
GR924 3/17/2012 Guadalupe River Mercury
GR924 3/17/2012 Guadalupe River Mercury, Methyl
GR924 3/17/2012 Guadalupe River Nitrate as N
GR924 3/17/2012 Guadalupe River OrthoPhosphate as P
GR924 3/17/2012 Guadalupe River PCB
GR924 3/17/2012 Guadalupe River Phosphorus as P
GR924 3/17/2012 Guadalupe River Suspended Sediment Concentration
GR930 3/27/2012 Guadalupe River Total Cell Count
GR930 3/27/2012 Guadalupe River Survival
GR930 3/27/2012 Guadalupe River Calcium
GR930 3/27/2012 Guadalupe River Carbaryl
GR930 3/27/2012 Guadalupe River Copper
GR930 3/27/2012 Guadalupe River Fipronil
GR930 3/27/2012 Guadalupe River Magnesium
GR930 3/27/2012 Guadalupe River PYRETHROIDS
GR930 3/27/2012 Guadalupe River Selenium
GR930 3/27/2012 Guadalupe River Suspended Sediment Concentration
GR930 3/27/2012 Guadalupe River Total Hardness (calc)
GR931 3/27/2012 Guadalupe River Mercury
GR931 3/27/2012 Guadalupe River Mercury, Methyl
GR931 3/27/2012 Guadalupe River Nitrate as N
GR931 3/27/2012 Guadalupe River OrthoPhosphate as P
GR931 3/27/2012 Guadalupe River PCB
GR931 3/27/2012 Guadalupe River Phosphorus as P
GR931 3/27/2012 Guadalupe River Suspended Sediment Concentration
GR932 3/28/2012 Guadalupe River Mercury
GR932 3/28/2012 Guadalupe River Mercury, Methyl
GR932 3/28/2012 Guadalupe River Nitrate as N
GR932 3/28/2012 Guadalupe River OrthoPhosphate as P
GR932 3/28/2012 Guadalupe River PCB
GR932 3/28/2012 Guadalupe River Phosphorus as P
GR932 3/28/2012 Guadalupe River Suspended Sediment Concentration
GR933 3/28/2012 Guadalupe River Mercury
GR933 3/28/2012 Guadalupe River Mercury, Methyl
GR933 3/28/2012 Guadalupe River Nitrate as N
GR933 3/28/2012 Guadalupe River OrthoPhosphate as P
GR933 3/28/2012 Guadalupe River PCB
GR933 3/28/2012 Guadalupe River Phosphorus as P
GR933 3/28/2012 Guadalupe River Suspended Sediment Concentration
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GR934 3/28/2012 Guadalupe River Mercury
GR934 3/28/2012 Guadalupe River Mercury, Methyl
GR934 3/28/2012 Guadalupe River Nitrate as N
GR934 3/28/2012 Guadalupe River OrthoPhosphate as P
GR934 3/28/2012 GuadalupeRiver PCB
GR934 3/28/2012 Guadalupe River Phosphorus as P
GR934 3/28/2012 Guadalupe River Suspended Sediment Concentration
GR950 6/13/2012 Guadalupe River Mercury, Methyl
GR950 6/13/2012 Guadalupe River Suspended Sediment Concentration
SFLMarC¢210 1/20/2012 Lower Marsh Creek Survival
STLMarCs210 1/20/2012 Lower Marsh Creek Total Cell Count
STLMarC¥210 1/21/2012 Lower Marsh Creek Calcium
STLMarC¢210 1/21/2012 Lower Marsh Creek Carbaryl
SFLMarC¢210 1/21/2012 Lower Marsh Creek Copper
STLMarCs210 1/21/2012 Lower Marsh Creek Fipronil
STFLMarC¢210 1/21/2012 Lower Marsh Creek Magnesium
STFLMarCr210 1/21/2012 Lower Marsh Creek PYRETHROIDS
STFLMarCr210 1/21/2012 Lower Marsh Creek Selenium
STLMarC¥210 1/21/2012 Lower MarshCreek Suspended Sediment Concentration
STLMarC¥210 1/21/2012 Lower Marsh Creek Total Hardness (calc)
STLMarC¥210-Dup 1/21/2012 Lower Marsh Creek PYRETHROIDS
SFLMarC¢210-Dup 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarCr211 1/20/2012 Lower Marsh Creek Nitrate as N
SFLMarCe211 1/20/2012 Lower Marsh Creek OrthoPhosphate as P
STFLMarCr211 1/20/2012 Lower Marsh Creek PCB
SFLMarCe211 1/20/2012 Lower Marsh Creek Phosphorus as P
SFLMarCs211 1/20/2012 LowerMarsh Creek Suspended Sediment Concentration
STLMarCs212 1/21/2012 Lower Marsh Creek Nitrate as N
STFLMarCs212 1/21/2012 Lower Marsh Creek OrthoPhosphate as P
STLMarCs212 1/21/2012 Lower Marsh Creek PCB
STFLMarCs212 1/21/2012 Lower Marsh Creek Phosphorus as P
SFLMarCs212 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
STLMarCs213 1/21/2012 Lower Marsh Creek Nitrate as N
SFLMarC¢213 1/21/2012 Lower Marsh Creek OrthoPhosphate as P
STLMarC¢213 1/21/2012 Lower Marsh Creek PCB
SFLMarC¢213 1/21/2012 Lower Marsh Creek Phosphorus as P
SFLMarC¢213 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
STLMarCs214 1/21/2012 Lower Marsh Creek Nitrate as N
STFLMarCs214 1/21/2012 Lower Marsh Creek OrthoPhosphate aB
STLMarCs214 1/21/2012 Lower Marsh Creek PCB
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STFLMarCs214 1/21/2012 Lower Marsh Creek Phosphorus as P
STLMarCs214 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
SFLMarCr215 1/20/2012 Lower Marsh Creek Mercury
STLMarC¢215 1/20/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarCr216 1/21/2012 Lower Marsh Creek Mercury
STLMarCs216 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
SFLMarCr217 1/21/2012 Lower Marsh Creek Mercury
SFLMarCs217 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
SFLMarCr218 1/21/2012 Lower Marsh Creek Mercury
SFLMarC¢218 1/21/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarCe220 3/16/2012 Lower Marsh Creek Survival
STLMarC¥220 3/16/2012 Lower Marsh Creek Total Cell Count
STFLMarCr220 3/17/2012 Lower Marsh Creek Calcium
STLMarC¥220 3/17/2012 Lower Marsh Creek Carbaryl
STLMarC¥220 3/17/2012 Lower Marsh Creek Copper
STFLMarCe220 3/17/2012 Lower Marsh Creek Fipronil
STLMarC¥220 3/17/2012 Lower Marsh Creek Magnesium
STLMarCr220 3/17/2012 Lower Marsh Creek PYRETHROIDS
STFLMarCr220 3/17/2012 Lower Marsh Creek Selenium
STLMarC¥220 3/17/2012 Lower Marsh Creek Suspended Sediment Concentration
STLMarC¢220 3/17/2012 Lower Marsh Creek Total Hardness (calc)

STFLMarC¢220-Dup 3/17/2012 Lower Marsh Creek Carbaryl
STLMarC¢220-Dup 3/17/2012 Lower Marsh Creek Fipronil
STLMarCe221 3/16/2012 Lower Marsh Creek Nitrate as N
STLMarCs221 3/16/2012 Lower MarshCreek OrthoPhosphate as P
STLMarCe221 3/16/2012 Lower Marsh Creek PBDPE
STLMarCs221 3/16/2012 Lower Marsh Creek PCB
SFLMarCs221 3/16/2012 Lower Marsh Creek Phosphorus as P
STFLMarCe221 3/16/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarC¢221-Dup 3/16/2012 Lower Marsh Creek Suspended Sediment Concentration
STLMarCs222 3/16/2012 Lower Marsh Creek Nitrate as N
STFLMarCs222 3/16/2012 Lower Marsh Creek OrthoPhosphate as P
STLMarCs222 3/16/2012 Lower Marsh Creek PAHs
STLMarCs222 3/16/2012 Lower Marsh Creek PCB
STFLMarCs222 3/16/2012 Lower Marsh Creek Phosphorus as P
STFLMarCs222 3/16/2012 Lower Marsh Creek Suspended Sediment Concentration
STLMarC¢223 3/17/2012 Lower Marsh Creek Nitrate as N
STFLMarC¢223 3/17/2012 Lower Marsh Creek OrthoPhosphate as P
STFLMarCs223 3/17/2012 Lower Marsh Creek Phosphorus as P
STFLMarC¢223 3/17/2012 Lower Marsh Creek Suspended Sediment Concentration
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STFLMarC¢224 3/17/2012 Lower Marsh Creek Nitrate as N
STFLMarCr224 3/17/2012 Lower Marsh Creek OrthoPhosphate as P
STFLMarCe224 3/17/2012 Lower Marsh Creek PCB
STFLMarCr224 3/17/2012 Lower Marsh Creek Phosphorus as P
SFLMarCr224 3/17/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarCr225 3/16/2012 Lower Marsh Creek Mercury
STFLMarCe225 3/16/2012 Lower Marsh Creek Mercury, Methyl
SFLMarC¥225 3/16/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarCr226 3/16/2012 Lower Marsh Creek Mercury
STFLMarCe226 3/16/2012 Lower Marsh Creek Mercury, Methyl
STFLMarCr226 3/16/2012 Lower Marsh Creek Suspended Sediment Concentration
SFLMarCr227 3/17/2012 Lower Marsh Creek Mercury
STLMarCs227 3/17/2012 Lower Marsh Creek Mercury, Methyl
SFLMarCr227 3/17/2012 Lower Marsh Creek Suspendedediment Concentration
STLMarCs228 3/17/2012 Lower Marsh Creek Mercury
STFLMarCe228 3/17/2012 Lower Marsh Creek Mercury, Methyl
STLMarC¢228 3/17/2012 Lower Marsh Creek Suspended Sediment Concentration

STLMarC¢228-Dup 3/17/2012 Lower Marsh Creek Mercury
STLMarC¢228-Dup 3/17/2012 Lower Marsh Creek Mercury, Methyl
STLMarC¥240 6/20/2012 Lower Marsh Creek Mercury, Methyl
STLMarC¢240 6/20/2012 Lower Marsh Creek Suspended Sediment Concentration
STFLMarC¢240-Dup 6/20/2012 Lower Marsh Creek Mercury, Methyl
STLMarC#240-Dup 6/20/2012 Lower Marsh Creek Suspended Sediment Concentration
STFSLeaGRO0O 11/21/2011 San Leandro Creek Mercury, Methyl
STSLeaGR0O0 11/21/2011 San Leandro Creek Suspended Sediment Concentration
STSLeaGR11 1/20/2012 San Leandro Creek Nitrate as N
STFSLeaCGR11 1/20/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR11 1/20/2012 San Leandro Creek PCB
STFSLeaCGR11 1/20/2012 San Leandro Creek Phosphorus as P
STFSLeaCGR11l 1/20/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR12 1/20/2012 San Leandro Creek Nitrate as N
SFSLeaGR12 1/20/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR12 1/20/2012 San Leandro Creek PAHs
STSLeaGR12 1/20/2012 San Leandro Creek PCB
STFSLeaCGR12 1/20/2012 San Leandro Creek Phosphorus as P
STFSLeaGR12 1/20/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR13 1/20/2012 San Leandro Creek Nitrate as N
SFSLeaGR13 1/20/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR13 1/20/2012 San Leandro Creek PBDPE
STSLeaGR13 1/20/2012 San Leandro Creek PCB
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STFSLeaCGR13 1/20/2012 San Leandro Creek Phosphorus as P
STSLeaGR13 1/20/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGer14 1/21/2012 San Leandro Creek Nitrate as N
STFSLeaCR14 1/21/2012 San Leandro Creek OrthoPhosphate as P
SFSLeaGr14 1/21/2012 San Leandro Creek PCB
STFSLeaCGR14 1/21/2012 San Leandro Creek Phosphorus as P
STSLeaGR14 1/21/2012 San Leandro Creek Suspendedediment Concentration
STSLeaGR15 1/20/2012 San Leandro Creek Mercury
STSLeaGR15 1/20/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR16 1/20/2012 San Leandro Creek Mercury
STSLeaGR16 1/20/2012 San Leandro Creek Suspendedediment Concentration
STSLeaGR17 1/21/2012 San Leandro Creek Mercury
STSLeaGR17 1/21/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR18 1/21/2012 San Leandro Creek Mercury
STSLeaGR18 1/21/2012 San Leandro Creek Suspendedediment Concentration
STSLeaGR20 2/29/2012 San Leandro Creek Calcium
STSLeaGR20 2/29/2012 San Leandro Creek Magnesium
STSLeaGR20 2/29/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR20 2/29/2012 San Leandro Creek Survival
STSLeaGR20 2/29/2012 San Leandro Creek Total Cell Count
STSLeaGR20 2/29/2012 San Leandro Creek Carbaryl
STFSLeaGR20 2/29/2012 San Leandro Creek Copper
STSLeaGR20 2/29/2012 San Leandro Creek Fipronil
STSLeaGR20 2/29/2012 San Leandro Creek PYRETHROIDS
STSLeaGR20 2/29/2012 San Leandro Creek Selenium
STFSLeaGR20 2/29/2012 San Leandro Creek Total Hardness (calc)
STSLeaGR21 2/29/2012 San Leandro Creek Nitrate as N
STFSLeaGR21 2/29/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR21 2/29/2012 San Leandro Creek PCB
STFSLeaGR21 2/29/2012 San Leandro Creek Phosphorus as P
STFSLeaCGR21 2/29/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR22 2/29/2012 San Leandro Creek Nitrate as N
STFSLeaGR22 2/29/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR22 2/29/2012 San Leandro Creek PCB
STFSLeaGR22 2/29/2012 San Leandro Creek Phosphorus as P
STFSLeaGR22 2/29/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR30 3/14/2012 San Leandro Creek Calcium
STFSLeaGR30 3/14/2012 San Leandro Creek Magnesium
STFSLeaGR30 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR30 3/14/2012 San Leandro Creek Survival
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STSLeaGR30 3/14/2012 San Leandro Creek TotalCell Count
STSLeaGR30 3/14/2012 San Leandro Creek Carbaryl
STSLeaGR30 3/14/2012 San Leandro Creek Copper
STSLeaGR30 3/14/2012 San Leandro Creek Fipronil
STSLeaGR30 3/14/2012 San Leandro Creek PYRETHROIDS
STSLeaGR30 3/14/2012 San Leandr€reek Selenium
STSLeaGR30 3/14/2012 San Leandro Creek Total Hardness (calc)
STSLeaGR31 3/14/2012 San Leandro Creek Nitrate as N
STFSLeaCGR31 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR31 3/14/2012 San Leandro Creek PCB
STFSLeaCGR31 3/14/2012 San Leandro Creek Phosphorus as P
STSLeaGR31 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR32 3/14/2012 San Leandro Creek Nitrate as N
SFSLeaCGR32 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR32 3/14/2012 San Leandro Creek PCB
SFSLeaCGR32 3/14/2012 San Leandro Creek Phosphorus as P
STSLeaGR32 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR33 3/14/2012 San Leandro Creek Nitrate as N
STSLeaGR33 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR33 3/14/2012 San Leandro Creek PCB
STSLeaGR33 3/14/2012 San Leandro Creek Phosphorus as P
SFSLeaGR33 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR34 3/14/2012 San Leandro Creek Nitrate as N
STSLeaCGR34 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaCR34 3/14/2012 San Leandro Creek PCB
STSLeaCGR34 3/14/2012 San Leandro Creek Phosphorus as P
STFSLeaCGR34 3/14/2012 San Leandro Creek Suspendedediment Concentration
STFSLeaGR35 3/14/2012 San Leandro Creek Mercury
STFSLeaGR35 3/14/2012 San Leandro Creek Mercury, Methyl
STFSLeaGR35 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STFSLeaCGR36 3/14/2012 San Leandro Creek Mercury
STFSLeaCGR36 3/14/2012 San Leandro Creek Mercury, Methyl
STFSLeaGR36 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STFSLeaGR37 3/14/2012 San Leandro Creek Mercury
STFSLeaGR37 3/14/2012 San Leandro Creek Mercury, Methyl
STFSLeaGR37 3/14/2012 San Leandro Creek Suspended Sediment Concentration

STFSLeaGR37-Dup 3/14/2012 San Leandro Creek Mercury

STFSLeaGR37-Dup 3/14/2012 San Leandro Creek Mercury, Methyl

STFSLeaGR37-Dup 3/14/2012 San Leandro Creek Suspendedediment Concentration
STFSLeaGR38 3/14/2012 San Leandro Creek Mercury
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STSLeaGR38 3/14/2012 San Leandro Creek Mercury, Methyl
STSLeaGR38 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGer41 3/14/2012 San Leandro Creek Nitrate as N
STFSLeaCGR41 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGer41 3/14/2012 San Leandro Creek PCB
STFSLeaCGR41 3/14/2012 San Leandro Creek Phosphorus as P
STSLeaGR41 3/14/2012 San Leandro Creek Suspended Sedime@oncentration
STSLeaGR42 3/14/2012 San Leandro Creek Nitrate as N
STFSLeaCGR42 3/14/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR42 3/14/2012 San Leandro Creek PCB
STFSLeaCGR42 3/14/2012 San Leandro Creek Phosphorus as P
STSLeaGR42 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR45 3/14/2012 San Leandro Creek Mercury
STSLeaGR45 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR46 3/14/2012 San Leandro Creek Mercury
STSLeaGR46 3/14/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR50 3/16/2012 San Leandro Creek Calcium
STSLeaGR50 3/16/2012 San Leandro Creek Magnesium
STSLeaGR50 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR50 3/16/2012 San Leandro Creek Survival
STSLeaGR50 3/16/2012 San Leandro Creek Total Cell Count
STFSLeaGR50 3/16/2012 San Leandro Creek Carbaryl
STSLeaGR50 3/16/2012 San Leandro Creek Copper
STFSLeaGR50 3/16/2012 San Leandro Creek Fipronil
STSLeaGR50 3/16/2012 San Leandro Creek PYRETHROIDS
STSLeaGR50 3/16/2012 San Leandro Creek Selenium
STFSLeaCGR50 3/16/2012 San Leandro Creek Total Hardness (calc)
STSLeaGR51 3/16/2012 San Leandro Creek Nitrate as N
STFSLeaGR51 3/16/2012 SanLeandro Creek OrthoPhosphate as P
STSLeaGR51 3/16/2012 San Leandro Creek PAHs
STSLeaGR51 3/16/2012 San Leandro Creek PBDPE
STSLeaGR51 3/16/2012 San Leandro Creek PCB
STFSLeaGR51 3/16/2012 San Leandro Creek Phosphorus as P
SFSLeaGR51 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR52 3/16/2012 San Leandro Creek Nitrate as N
STFSLeaGR52 3/16/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR52 3/16/2012 San Leandro Creek PCB
STFSLeaGR52 3/16/2012 SanLeandro Creek Phosphorus as P
STFSLeaGR52 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR53 3/16/2012 San Leandro Creek Nitrate as N
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STFSLeaCGR53 3/16/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR53 3/16/2012 SanlLeandro Creek PCB
STFSLeaCGR53 3/16/2012 San Leandro Creek Phosphorus as P
STSLeaGR53 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGe54 3/16/2012 San Leandro Creek Nitrate as N
STFSLeaCGR54 3/16/2012 San Leandro Creek OrthoPhosphate as P
STSLeaGR54 3/16/2012 San Leandro Creek PCB
STFSLeaCGR54 3/16/2012 San Leandro Creek Phosphorus as P
STSLeaGR54 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR55 3/16/2012 San Leandro Creek Mercury
STSLeaGR55 3/16/2012 San Leandro Creek Mercury, Methyl
STSLeaGR55 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR56 3/16/2012 San Leandro Creek Mercury
STSLeaGR56 3/16/2012 San Leandro Creek Suspended Sedime@oncentration
STSLeaGR57 3/16/2012 San Leandro Creek Mercury
STSLeaGR57 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR58 3/16/2012 San Leandro Creek Mercury
STSLeaGR58 3/16/2012 San Leandro Creek Mercury, Methyl
STSLeaGR58 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR59 3/16/2012 San Leandro Creek Mercury
STSLeaGR59 3/16/2012 San Leandro Creek Mercury, Methyl
STFSLeaGR59 3/16/2012 San Leandro Creek Suspended Sedimefoncentration
STSLeaGR60 3/16/2012 San Leandro Creek Mercury
STFSLeaGR60 3/16/2012 San Leandro Creek Mercury, Methyl
STSLeaGR60 3/16/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR70 4/12/2012 San Leandro Creek Calcium
STFSLeaCGR70 4/12/2012 San Leandro Creek Magnesium
STFSLeaGR70 4/12/2012 San Leandro Creek Suspended Sediment Concentration
STSLeaGR70 4/12/2012 San Leandro Creek Survival
STSLeaGR70 4/12/2012 San Leandro Creek Total Cell Count
STFSLeaGR70 4/12/2012 San Leandro Creek Carbaryl
SFSLeaGR70 4/12/2012 San Leandro Creek Copper
STFSLeaGR70 4/12/2012 San Leandro Creek Fipronil
STSLeaGR70 4/12/2012 San Leandro Creek PYRETHROIDS
STSLeaGR70 4/12/2012 San Leandro Creek Selenium
STFSLeaGR70 4/12/2012 San Leandro Creek Total Hardness (calc)
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Appendix 2. Quality Assurance information

Table Al: Summary of QA data at all sitdss table includethe top eight PAHs found commonly at all
sites, the PBDE congeners that account for 75% of the sum of all PBDE congentns rtime PCB
congeners found at all sites, and the pyrethroids that were detected at any site.

. Percent Percent Recovery
NG Detection Limit Average gﬁD"s;t:Zb lTDSuDls:fa't:éild Recovery of
Analyte Unit g (MDL) Reporting P . P ; of CRM Matrix Spike
Lab Blank . T (% range; % (% range; % . .
(range; mean) Limit (RL) (% range; % (% range; %
mean) mean)
mean) mean)
Carbaryl ug/L 0 0.01:0.01; 0.01 0.02 75.7-75.7, 75.7 | 83.583.5;83.5 NA 67.4120.3; 94.8
Fipronil ug/L 0 0'0820%205; 0.012 NA 0-17.7; 9.5 NA 51.5127.3; 80.9
NH, mg/L 0.002 0'216%22; NA 09.9; 1.9 09.9; 2.4 NA 78.8111.9; 93.9
NO; mg/L 0 0'0820%202; 0.005 0-0; 0 0-0; 0 NA 90-104;98.3
NO, mg/L 0 0'0816%201; 0.005 0-0.7;0.3 0-2.2;0.4 NA 97.6107.6; 99.6
TKN mg/L 0 0.40.4; 0.4 NA 0-47.9; 13.7 0-36.4; 15.6 NA 89.5100.8; 95.6
PQ mg/L 0 0'08%%204; NA 0-1.6; 0.9 0-3.2; 0.9 NA 88.3100.3; 91.5
Total P mg/L 0 0.02:0.1; 0.049 NA 0-2.4;0.8 0-14.2; 4.1 NA 86-100; 94.3
ssc mgiL 0 0.236.8; 3.32 NA NA 0-50.6; 14.9 89'11(')1112'5; NA
Benz(a)anthraceneg .
/ polL 123225 1471120; NA 416854 3.86.9;5.6 NA NA
603.1
Chrysenes, G1
Benz(a)anthracenes .
/ pg/L 170.75 AR NA 8.716.4;126 | 7516.4;95 NA NA
873.3
ChrysenesC2
Fluoranthene pg/L 110 996'2'11‘;;0; NA 1.316; 8.6 1629.3;21.4 NA NA
AT py/L 467.25 | 381-3050; 1322 NA 2.94.4:36 2.920.5; 13 NA NA
Pyrenes, G1
Fluorenes, G3 pg/L 2076 19%23300; NA 0.1-5.4; 2.8 0.1-8.6; 6.5 NA NA
Naphthalenes, G4 |  pgiL 4145.25 1‘;%32070; NA 5911; 8.5 5.978.8; 36.1 NA NA
Phenanthrene/ 534-27100; . .
Anthracene, G4 pg/L 2030.25 6996.9 NA 0-6.4; 3.2 3512.8;7.8 NA NA
Pyrene pg/L 74.65 41222660 NA 1-14.4,7.7 13.431.8; 21 NA NA
PBDE 047 pg/L 18.133 0'36082;07: NA 1.218.2; 9.7 1.213.8; 7 NA NA
PBDE 099 pg/L 19.067 0.4725.6; 2.54 NA 3.99.9;6.9 3.982;7 NA NA
PBDE 209 pg/L 110.333 40é%%%2; NA 2.219.4;10.8 2.1-45.2; 16.9 NA NA
PCB 087 pg/L 0.862 0-12‘;3;3-19: NA 43312;133 | 4.331.2;123 NA NA
PCB 095 pg/L 0.757 0.1844.12; 0.8 NA 3.938; 15.4 3.938; 17.1 NA NA
PCB 110 pg/L 1.228 0-153:;685; NA 3.1-25.6; 11.7 3.1-25.6; 11.1 NA NA
PCRL38 pg/L 0.809 O'Zﬁ;g'g; NA 3-25.4; 13.1 3-25.4; 13.2 NA NA
PCB 149 pg/L 0.366 0.252-;3.1; NA 2-31.1; 12 2-25.8; 13.4 NA NA
PCB 151 pg/L 0.062 0'1(?‘;5;‘7 L NA 0.329.2;9.8 0.339.8; 16.6 NA NA
PCB 153 pgiL 0.587 0'21123'283; NA 12244:112 | 1.2239;132 NA NA
PCB 174 pg/L 0 Ozgigfg; NA 0.336.3; 8.8 0.337; 136 NA NA
PCB 180 pg/L 0.281 0'28;23'9? NA 0.429.5;7.8 0.423.7;9.4 NA NA
Bifenthrin pg/L 274 1502082%20; NA NA 4.835;16.1 NA NA
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o RSD of Lab RSD of Field | Pereent | Percent Recovery
Average Detection Limit Average Duplicates Duplicates Recovery of
Analyte Unit (MDL) Reporting . . of CRM Matrix Spike
Lab Blank . S (% range; % (% range; % . .
(range; mean) Limit (RL) (% range; % (% range; %
mean) mean)
mean) mean)
. 9685290; .
Cypermethrin pa/L 0 2694.533 NA NA 27.627.6; 27.6 NA NA
Delta/
. pg/L 930 185-862; 353.6 NA NA 2332.4;27.7 NA NA
Tralomethrin
0.0420.421; . . 100.7-106.2; .
Total Cu ug/L 0 0.204 0.51 0.2-2.7; 0.9 0.2-2.7;0.9 1025 90.5105.4; 99.1
. Dissolve 0.0420.421; 1.007%1.062; 0.9051.054;
Dissolved Cu d NA 0.204 0.59 NA 0.126 1.025 0.991
Total Hg ug/L 0 0.0002 0.0002 2-7.7,4.9 2-31.1; 10 91.1%10025.8; 93-119.9; 107.5
Total MeHg ng/L 0.015 0‘21&22; 0.011 1-5.9; 3.3 0.7-37.5;9 NA 59-100; 81.4
Totel Se ug/L 0.008 0'0346%224; 0.072 0.3-27;5.8 0.3-33.1; 10.5 92'2'91(;3'8; 80.8121.2;99.1
. Dissolve 0.0240.024; . 0.9261.038; 0.8081.212;
Dissolved Se d NA 0.024 0.072 0.062 0-0.062; 0.021 0.997 0.991
TOC ug/L 0 3535; 35 402.222 NA 0-0; 0 NA 90.492.8; 91.6

Table A2: Field blank data from San Leandro (teekonly site that collected field blank®yote there
is no PCB or PBDE field blank data available diabtoatory error with this sample

AnalyteName Unit | Average MDL| RL Minimum Field Blank| Maximum Field Blank Average Field Blank
Carbaryl ug/L 0.01 0.02 ND ND ND
Fipronil ug/L 0.002 0.01 ND ND ND
Fipronil Desulfinyl ug/L 0.001 0.005 ND ND ND
Fipronil Sulfide ug/L 0.001 0.005 ND ND ND
Fipronil Sulfone ug/L 0.002 0.01 ND ND ND
NH, mg/L 0.01 NA 0.01 0.01 0.01
NG mg/L 0.002 0.005 ND ND ND
NG mg/L 0.00071 0.005 ND ND ND
TKN mg/L 0.4 NA ND ND ND
PQ mg/L 0.0035 NA ND ND ND
Total P mg/L 0.01 NA 0.018 0.018 0.018
Acenaphthene pg/L 130 NA ND ND ND
Acenaphthylene pg/L 118 NA ND ND ND
Anthracene pg/L 309 NA ND ND ND
Benz(a)anthracene pg/L 38.8 NA ND ND ND
Benz(a)anthracenes/Chrysenes-Q pg/L 34.6 NA 69.5 69.5 69.5
Benz(a)anthracenes/Chrysenes-Q pg/L 62.3 NA 393 393 393
Benz(a)anthracenes/Chrysenes-Q pg/L 66 NA 389 389 389
Benz(a)anthracenes/Chrysenes-CQ pg/L 73.3 NA 1030 1030 1030
Benzo(a)pyrene pg/L 190 NA ND ND ND

51




FINAL 201-82-28

AnalyteName Unit | Average MDL RL Minimum Field Blank| Maximum Field Blank Average Field Blank
Benzo(b)fluoranthene pg/L 54.1 NA ND ND ND
Benzo(e)pyrene pg/L 171 NA ND ND ND
Benzo(g,h,i)perylene pg/L 185 NA ND ND ND
Benzo(k)fluoranthene pg/L 110 NA ND ND ND
Biphenyl pg/L 149 NA 552 552 552
Chrysene pa/L 31.6 NA 86.5 86.5 86.5
Dibenz(a,h)anthracene pg/L 113 NA ND ND ND
Dibenzothiophene pg/L 57.2 NA ND ND ND
Dibenzothiophenes, G1 pg/L 64.3 NA ND ND ND
Dibenzothiophenes, G2 pg/L 86.2 NA 278 278 278
Dibenzothiophenes, G3 pg/L 43.1 NA 576 576 576
Dimethylnaphthalene, 2;:6 pg/L 296 NA ND ND ND
Fluoranthene pg/L 34.6 NA 238 238 238
Fluoranthene/Pyrenes, €1 pg/L 79.1 NA 82.8 82.8 82.8
Fluorene pg/L 102 NA ND ND ND
Fluorenes, G1 pg/L 219 NA 2350 2350 2350
Fluorenes, G2 pg/L 199 NA 2730 2730 2730
Fluorenes, G3 pg/L 160 NA 4130 4130 4130
Indeno(1,2,3c,d)pyrene pg/L 43.1 NA ND ND ND
Methylnaphthalene, 1 pg/L 821 NA ND ND ND
Methylnaphthalene, 2 pg/L 853 NA ND ND ND
Methylphenanthrene, 1 pg/L 80.4 NA 89.5 89.5 89.5
Naphthalene po/L 166 NA 2330 2330 2330
Naphthalenes, G1 po/L 152 NA ND ND ND
Naphthalenes, G2 po/L 819 NA 1710 1710 1710
Naphthalenes, G3 po/L 419 NA 3940 3940 3940
Naphthalenes, G4 pg/L 460 NA ND ND ND
Perylene pg/L 221 NA ND ND ND
Phenanthrene pg/L 60.2 NA 469 469 469
Phenanthrene/Anthracene, €1 pg/L 80.4 NA 335 335 335
Phenanthrene/Anthracene, €2 pg/L 71.9 NA 423 423 423
Phenanthrene/Anthracene, €3 pg/L 91.8 NA 872 872 872
Phenanthrene/Anthracene, €4 pg/L 187 NA 1100 1100 1100
Pyrene pg/L 31.4 NA 179 179 179
Trimethylnaphthalene, 2,3;5 pg/L 134 NA 189 189 189
Allethrin pg/L 2790 NA ND ND ND
Bifenthrin pg/L 949 NA ND ND ND
Cyfluthrin, total pg/L 7020 NA ND ND ND
Cyhalothrin, lambda, total pg/L 748 NA ND ND ND
Cypermethrin, total pg/L 997 NA ND ND ND
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