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Friends of Temescal Creek (FOTC) conducted water quality monitoring from 2004
through 2007at several locations along the lower creek, but also including the inlet to
Temescal Lake, testing for multiple water quality parameters and contaminants. This
report documents the background that led to the water quality monitoring, describes
how the montoring was done, identifies what was learned during and through the
monitoring, and provides some suggestions for next steps.
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Oakland and Berkeley residents live and interact with Temescal Creek in multiple
ways: we drive over theulverted creek, walk along the Creek, let our children play in
the Creek water, and participate in seasonal cle@s of the FROG Park greenway
under which the Creek is culverted. Yet the quality of the water in Temescal Creek is
largely unknown.
In 20@-03, members of FOTC became involved in efforts to increase our
1y26f SRIS 2F GKS ljdztAde 2F GKS / NBS1Qa 41 G &
and results of these efforts, we begin with some background about the creek, and about
Friends of Temest Creek.

CreekGeography

Temescal Creek originates in the Berkeley and Oakland hills. Two main branches

(Thornhill and Tunnel) of the creek in the Montclair area flow into Lake Temescal.

Water flowing from the lake joins with water from the Grandvjeg@laremont Canyon

and Uplands areas (the Grandview and Harwood branches, and an unnamed branch). In

the Rockridge district, all creek water converges into one underground culvert that

carries the water through the Temescal district, through Emeryvilld tanthe Bay at

the center of the Emeryville Crescent salt marsh. A portion of creek water is pumped

F02@S 3ANRBdzy R RdzZNAYy 3 GKS Y2y adKa 2F ! LINAE (KNE
in the Rockridgdemescal Greenbelt (FROG Park).

CKS GSNXYI ®OKEILIZN wSYSaoltf / NS5S{T NBFSNER G2
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Lake, joined by the several tributaries, which thence discharges into the Bay.

On Horton Street, paralleling §3treet, creek water, a tree and riparian
vegetation can be seen from a low bridge railing on the west side of the street. After
flowing under a concrete slab, the creek reappears in the rail yard where the flood
control channel rejoins the historic crebled. Temescal Creek is a tidal channel from
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this point west. It is approximately 30 feet wide with vertical concrete walls. The open
channel is bridged many times through the Bay Street shopping center, flowing under
Shellmound Street, past the Marridtbtel. The channel then flows unde80 to the
Bay at the restored salt marsh.

Some of the above description is taken frdmmescal Creek Corridor in
Emeryville: Design Guidelingthe full text of which can be found at
www.temescalcreek.org

Temescal Creek Watershed
Courtesy Oakland Museum Map
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http://www.temescalcreek.org/

A Brief History of Friends of Temescal Creek and the Water Quality Monitoring (WQM)
Program

The Friends of Temescal Creek is a community organization of Temescal Creek
watershed residents, businesses, and supporting organizations. FOTC officially began
with a Creek watershed tour in April, 1997. Representatives of groups, governments,
and busines, along with local residents, spent a day in thoughtful contemplation and
discussion of nature, development issues, and of the varieties of communities from the
headwaters to the watershed delta.

In 2002, Margaret Bowman, an Upper Reach watershed resatehmember of
FoTC, became interested in creek water quality, and organized and conducted water
guality monitoring on the Thornhill Branch from January 2002 through August 2003. A
copy of her final report is appended to this one.

Jeff Hargreaveswagid2 f SR A GK al NAASQa OKSYAOFt
Episcopal Church (which is located on the Thornhill Branch). Joan Marie Wood learned
how to do bacteriological testing during the four sampling series that Margie organized
between fall 2002 andulsnmer 2003Both Jeff and Joan Marie are residents of the
Lower Reach watershed.

One result of the volunteer Upper Reach bacteriological testing during-@802
had important public health implications. Elevated bacterial counts from the fall tests
were reported to the City of Oakland, which then undertook testing of its own. Bacterial
counts 175 times greater than that allowed by the EPA were discovered, and the City
identified several sewer leaks, including one situation in which a property owner had
incorrectly hooked up the sewer line to the storm water drainage line. Thus every time a
toilet was flushed, sewage went directly into the creek. By May 2003, all leaks were
repaired, and test results improved. Included in the Appendix are copik®pfclarion
articles that give further details.

In April 2003, FOTC held a Lower Reach water quality monitoring group
F2NXYEFGAZ2Y YSSGAY3 0 {Gd ' fO0SNIQA t NA2NESZ 2N
We wish to extend our gratitude to the Priory for allowingto meet on their property,
at creekside (as well as to later permit regular sampling at their site). Jeff Hargreaves
volunteered to lead the chemical testing effort and Joan Marie Wood t@iai
bacteriological sampling.

-/ . )4/ 2) . ¢TI

Bacteriological (e. coli) Monitoring Program
The goals for the bacteriological monitoring program were twofold:

1. Within the constraints of a volunteer program, to develop a baseline of data
regarding bacterial concentrations in the Lower Reach ofékaal Creek.



2. To provide data useful toward the end of creating safe conditions for children
playing in the pumpedip creek water in the Rockridgeemescal Greenbelt
(FROG Park).

Procedures and Methods
According to a standardized protocol, FoTQintders took samples at four chosen
sites, held them in a cooler and carried them to Richmond, where sample analysis was
R2yS o0& (KS ! ®o{®d 9t! Qa wS3IA2Y & CASEtR [ 02N
Environmental Scientist, who provided sterile gdimg bottles with labels, an insulated
cooler and record sheets (Chain of Custody Record). He also discussed with us the
{OGF YRIFENR hLISNIGAY3I t NPOSRdAzZNE F2NJ oF OGSNR 2 2
{FYLXS /2yySOGAzy t NP e dads én samylingipko&ess). LILIS Y R A
Throughout the testing periods Mr. Lincoff was available to answer questions, and this
was very helpful. For example, he suggested devising a simple grab using a plastic bottle
and length of string. Joan Marie creataach a grab in order to obtain samples from the
creek water which runs twelve feet below the grate in the culvert at Hardy Park.

Due to sample hold time restrictions and laboratory hours, samples were
required to be collected on the same day each week (Nonthrough Thursday)
between 8 a.m. and 4 p.m. To meet statistical analysis standards, samples had to be
collected in a series of five consecutive weeks at each location. Each sampling effort
took approximately two hours to complete, including travel he tsites, sampling and
documentation, and travel to Richmond and back.

Most sampling sites were located along the Lower Reach, from Temescal Lake to
Shellmound Street, and were chosen for ease of access and appropriateness for goal 2
above. The Shellmourgite was eliminated after the first series, because of difficulty in
interpretation of results due to tidal influence. Four sites were settled on: the inlet to
¢SYSaolt [F1SE wn hl190FHtES 2y GKS 1 FNB22R / NEF
theman®NBES1 = FyR GKS I I NR& tIN] oCwhD t I NJO Odz
private property and required regular interaction of volunteers with Priory
administrators and staff. The Hardy Park site required the presence of Alameda County
Flood Control distct personnel to open the culvert grate in order to obtain sample with
grab. The other two sites were publicly accessible.
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Results and Findings
A total of seven fivaveek sampling sequences were completed between Feb. 04 and
Feb. 07:threein04,oneip0x G662 AY nc FYR 2yS Ay SIENI @& Hn
{ dzYYIFI NB 5F a4 aKSSGoég ¢KS FdzZf Fylftedgao NBadz
from FOTC upon request.

1a OFly ©6S aSSy Ay GKS {dz¥YYINE 6aSS (KS a
TemescaCreek generally meets the State noontact recreation standard. This means
GKFdG G0KS O2dzyd A& 0St2¢ wnnn atb O66KAOK adly
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results are similar to those of other East Bay creeks, according to Mr. Lincoff.

Highch2 NAYyS O2yOSYiN}rdGAz2ya Ay ONBS| oI GSNJ al
FYR IT'FNReé tIN] airidSa 2y CSoOoONHzZ NBE HMI HAanT 68
E. coli Analytic Results for Fabl N Hnn T ¢  AWhenicki&ine frodd&hgtR A E ©
tub, pool, or other source is dumped into a creek, all fish and bugs in the food-chain
thatis, all lifedis kiledd ¢ KA & A& |y FOdziS SFFSOG>X K26SOSND
dissipates quickly, as noted in the EPA commentary. These findings were reported by
FoTC to the City of Oakland Public Works Department.

Comments

Regarding future plans, Andy Lincoff suggested that FOTC could note where the
highest levels are, and then test there once a year. The Upper Reach is important
because it feeds a recreationlake. The Lower Reach at Hardy Park is important
because children wade in the pumpeg faux creek in the summer. He also noted that
East Bay Creek groups often test for a while, share results with their respective cities,
and then take a break, returnirtg test a few years later.

Monitoring Physical and Chemical Parameters

Goals

Our primary goal for the water quality monitorin§vQM)of physical and
chemical parameters was to establish a baseline of these water quality characteristics
over a period ofime which could be used in future studiesdwaluateenvironmental
change. We also thought that the process of conducting tests every month would give
us an opportunity to better understand the creek and surrding habitat. As
mentioned Friends of Tenszal Creek had been undertaking WQM at various points
along Temescal Creek, including the inlet of Lake Temescal, and a site along Thornhill
w2l R aAYyOS FlLff wnnu 0aSS ad .246YIyQa NBLR2NI
YR (KNRdAzZAK b 2 O Samplibgeffort was focliseq & the ifded of Lake
Temescal. We felt it important to be consistent with the sample location, time of day,
and time of year, in order to develop this baseline.

Methods and Results
Water quality monitoring took place the morningon the third Saturday athe month.
Data gathered included the following:
Basic weather observations (current and recent)
Creek flow levels
Air and water temperatures
pH
Dissolved oxygen
Conductivity
Turbidity
Nitrate/Nitrogen
Alkalinity



Phosphate
Ammonia Nitrogen

I [ la200S a2l 0SNJ vdzr t Adeé 9RdzOF 12N a2y AlG2NRY =
equipment pttp://www.lamotte.com/pages/edu/monitor.htm). We added aneter to
test conductivity and a chemical test for ammonia.

Tests were performed by volunteers and results logged. Training for new
volunteers was an ongoing process performed in the field as needed. The testing
typicallytook an hour and a half to congte.

tftSFHasS asSsS at KeaAaolf |yR3I/I WSHNOEEE2 Ry S KK
Appendix.

Discussion

Just as humans and other animals need oxygen to survive on land, fish and
aquatic organisms depend on dissolved oxygen (DO) for their existence underwa
Because oxygen dissolves more easily in cold water, cold water contains more oxygen
than warm water. Water with higher levels of DO supports a greater diversity of aquatic
species. Without enough DO in the water, fish die.
The average temperaturever the three yeargesting periodwas13.2° Cwhile theDO
wastypicallyabove 8.0. The relationship between temperature and DO can be seen in
the graph below, with the period of highest levels of dissolved oxygen corresponding to
the periods of lowest wadr temperature.
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Chart 1¢ Dissolved Oxygen & Water Temp

The pH of water is used to gauge the level of its acidity. Water with a low pH is
acidic. A balanced pH is neutral or 7. Most aquatic organisms cannot survive in water
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with a pH that isat either extreme of the rangeThe pH of water in a stream is

influenced by soil geology and biological processes. Pollution from chemical spills and
sewage can also have a negative impact on the pH of water. The test results at Lake
Temescal wervithin but at the high end of the normally safe 6.5 to 8.5 range.
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Chart 2- pH

Nitrogen and phosphorus are both essential to plants and animals, and occur
naturally in water. Too much of these nutrient®wever, can lead to excess plant and
algae growth whichiecreases the level of dissolved oxygen in the water. Excessive
nitrates can come from decaying plants and animals, human sewage, and animal wastes,
runoff from chemical fertilizers uskeon farms and residential lan@heexpected level
for naturally occuring nitrogen ina freshwater streamis 0.0 to 0.08 ppmiThis range
was often exceededvhich could be an indicator giollution and might warrant further
investigation Theexpectednaturaly occurring level of phosphata water is 0.0 to 0.65
pp. Phosmate readingswvere generally within this range
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Chart 3¢ Nitrate/Nitrogen and Phosphatel



Conductivity measures the level of dissolved salts in the w&enductivity can be
affected by groundwater seepage or a sewer leak among other factbiigh levels of
salinity can adversely affect aquatic biota as well as riparian planTiifgcal level for
California coastal streams is 22000 microhmos/cnor microfemens. Observed levels
fell within the normal range.
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Turbidityis the measure of the amount ofispended particles in the water, the
cloudiness of the water. Higher levels of turbidignresult in higher stream
temperatures (the particles absorb heat) ams$ light penetrating the stream for
photosynthesisWhen the suspended particles finally settle they can damage fish
spawning grounds as well as transport contaminaBtesion, both natural and man
made, is the primargontributor to turbidity.

Temescalreek was generally very clear with a few exceptions immediately
following significant rain.

Turbidity (JTU)
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Chart 5¢ Turbidity (JTU)
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Alkalinitymeasureswvaters ability to absdy acid without an equal change in pH
Levels araffected primarily by the sdiand bedrockypesthat the stream passes
through which contributecarbonate, bicarbonate, and hydroxide compounds to the
water. Total dkalinity values of 2200 ppm are common in freshwater ecosystems.
Alkalinity levels below 10 ppm indicate poorly aréd streams, which are the least
capable of resisting changes in.p#easuredalkalinitylevelsat Temescal creekere a
bit on the high enaf the typical rangébut not of concern.
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Chart 6 Alkalinity (ppm)

Lowlevel ammonia nitrogen may be present in water naturally as a result of the
biological decay of plant and animal matter. Higher concentrations may be found in raw
sewage and industrial effluents. Ammonia is a major component of fertilizers. High
concertrations in surface waters can indicate contamination from waste treatment
facilities, industrial effluents or fertilizer run off. Excessive ammonia concentrations are
toxic to aquatic lifeWe were looking for levels not to exceed 1.2 ppm.
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Bacteriological (e. coli) Monitoring Program
¢KS FLIWSYRSR a9 O2fA {dzYYIFINER 5FdF {KSSG¢é
presence of e. coli in the Lower Reach of Temescal Creek. As noted above, these results
show that Temescalreek water almost always meets the State of California non
contact recreation standard of less than 2000 MPN (Most Probable Number) fecal
coliform (e.coli) per 100 ml.. These results were communicated to FROG in April 2007. In
GKAAa tSOHGSNY 6 BS$ €CauBDt NBPRPOG f SGOSNE Ay ! LI
users are advised to wash hands after playing in the creek and before eating. Also, do
not drink the water! Remember that this is a creek, and that wdi@me illnesses can
be contractedevenNR Y gAf RSNy Saa adNBIl Yaode
In addition, as noted above, a high concentration of chlorine in the creek water
was documented on February 21, 2007. The source of the chlorine is unknown. This
finding was reported to the City of Oakland, but FOTC, after maagnats to follow up,
was unable to obtain information about any investigation into its source.

Physical and Chemical Testing

We have established baselines for the water quality parameters tested. Test
results of temperature and dissolved oxygen sug@esinhospitable environment for
steelhead and trout. Test results of pH at the inlet were at the high end of the safe
range, suggesting an environment of borderline safety for aquatic organisms.

Variable readings for nitrogen may indicate potential piddin. However, the
low readings of phosphate suggest the presence of natural levels of phosphorus
essential to plant and animal life.

2%#/ - - %. $14)/ .3

A. Regarding both bacteriological and chemical testing, we recommend that work be

carried out in team®f two or more volunteers. This is often essential for problem

solving. In addition, since monitoring is an activity in which one is always learning new
GKAy3az YR AlGQa |faz2z Y2NB Syza2z2elofS G2 62N
volunteer motivaton over the long term.

B. Recruitment of volunteers has been angwing issue, especially for the
bacteriological testing program.

1. Regarding bacteriological testing, sample hold times and EPA delivery
requirements limit volunteer hours to weekdayork times: 9 ang 2 pm,
Mondaythrough Thursday. In addition, the use of a car is necessary to transport
samplego the Richmond Field Station. These requiremeutsved to be major
hurdles forvolunteer recruitment. One recommendation would be to mgit

12



among retired people, possibly with a background in science, teaching, water
resources management, etc. A student from an environmental class at Merritt
or other local college might complete the team for one fiveek series.

2. Regarding chenattesting, data gathering at the Temescal Lake inlet on
Saturday mornings proved opportune for involving new vobems. A core of 6
volunteersperformed the majority of the WQM testingver thethree years with
2 to 3 present on any given day

C. Reommendations for further testing on Temescal Creek
1. Our recommendation is to continue bacteriological testing once a year at
Hardy Park and at the Lake inlet. A useful approach may be to test once a year
at thosesites, and, when there is enough uateer interest and availability, to
repeati SAGAY 3 G GKS aA0GS& FNRY GKAOK GKAA N

2. Regarding chemical and physical testing, we suggest:

a. Establish a baseline of aquatic life walperiodicstreamside biosurvey
asawater qualityindicator

b. Perform alditional analysis of data in this repas a mean$o focus
future testing of key indicators

c. Search for and compileistorical flow data from the USGS

d. Installan automatic data collection devi¢gauging stationjor
measuring flow, temperature, conductivity and dissolved oxygen

e. Shift from chemical tests to instrumebased testwherefeasible
1. non-polluting
2. easier to use and calibrate, potentially higher accuracy

f. Certify procedures for use by local and regional agencies

g. Qoordinate with other creek group to leverage resources aindkeas.

13
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E. coliSummaryData Sheet

FoTC EPA Coliform/E.coli Test Results

Inlet Lk

Temescal 20 Oakvale St. Alberts Hardy Park
Date Coliforms* |E.coli* |Coliforms* |E.coli* |Coliforms* |E.coli* |Coliforms* E.coli*
Feb/Mar04 2400 180 7100 510 6900 630
May/Jun04 6200 620 5800 450 14000 1200
Sep/Oct04 >13000 330 >17000 650 >17000 1600
June05 >20000 1600 >24000 530 >8700 810 >19000 810
Jan/Feb06 >10000 1100 >5600 >450 >9800 230 >11000 1000
Jul/Aug06 >22000 730 10000 360 7700 220 >13000 1100
Jan/Feb07 5600 770 2500 300 1100 28 2900 770

*Geometric Mean of Testing Cycle
Over time Coliforms and E.coli are higher in summer verses winter months (as

expected).
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Frog Park Creek Flow Project Letter

Creek Flow Project Report to FROG

Bacteriological Testing of Temescal Creek 2003-07
and Year-Round Flow between Hardy and Redondo

Results of bacteriological (e. coli/coliform) testing done by Friends of Temescal Creek
between 2003 and 2007 show that Temescal Creek almost always meets the State non-
contact recreation standard. This means the count is below 2000 MPN (Most Probably
Number) fecal coliform per 100 ml. “Non-contact” means the water is OK for boating,
tidepool study, putting one’s hands in, etc.. but not for swimming. The State standard for
“contact recreation” (i.e., submerging one’s head, as at Temescal Lake) is 200.

Testing has been carried out at least two times a year, usually winter and summer.
Samples taken from four sites, including Hardy Park, have been collected according to a
standard protocol and tests completed by the EPA at the Richmond Field Station.

The results are similar to those of other East Bay Creeks, and will be made available soon
on the FoTC website. The results indicate that the level of e. coli in the creek should not
be a barrier to pumping up the creek year-round. In fact, the data show that the e. coli
numbers are lower in the winter; that is, bacteriological contamination is less of an issue
in winter.

As part of the year-round flow project, we recommend that bacteriological testing
continue twice a year. It will be important that volunteers be trained and available to
continue this testing. We also recommend that a standing FROG Creek Steward
committee be created, in connection with Friends of Temescal Creek. Among other
tasks the committee will engage in regular community education efforts regarding the
creek.

This can include posted explanations of e. coli testing, and statements such as the
following:

“FROG Park users are advised to wash hands after playing in creek and before eating.
Also, do not drink the water! Remember that this is a creek, and that water-borne
illnesses can be contracted even from wilderness streams.”

5/9/07

Joan Marie Wood

(member of Friends of Temescal Creek)
for the FROG Creek Flow Committee
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Sample of EPA E. coli lab results

SO0y United States Environmental Protection Agency

o) 3 Region 9 Laboratory
iﬂ% 1337 S. 46th Street, Building 201, Richmond, CA 94804

Phone:(510) 412-2300 Fax:(510) 412-2302
Monitoring and Assessment Office Pr-oject: Lower Temescal Creek 2004
75 Hawthorne Street Project Number: R0O4V04 SDG:04057F
San Francisco CA, 94105 Project Manager: Amy Wagner Reported:03/30/04 14:00
GENERAL COMMENTS

The water samples listed above were received from Joan Marie Wood of the Friends of Temescal Creek. The samples came from
Lower Temescal Creek in Oakland. The requested analyses were total coliforms and E. coli.

Five-week geometric mean values were calculated from the bacteria data to allow comparison with federal and state criteria. Ifa result
was a greater than value (eg. >24000), then the value (24000) was used in the calculation and the g tric mean is reported as a
greater than value. If a result was a less than value (eg. <10), then the value (10) was used in the calculation and the geometric mean is
reported as a less than value. The geometric means are listed in a summary table attached to the cover letter of this report.

SAMPLE RECEIPT AND PRESERVATION

The samples were collected and hand-delivered to the laboratory by within approximately one-half hour of collection of the last pl
The required holding time to bacterial analysis for non-compliance surface water samples is 24 hours (SM 20th ed.). All samples were

analyzed within the required holding times.
~ANALYTICAL COMMENTS

The samples were analyzed for bacteria using Colilert for total coliforms and E. coli. Enumerations were performed using the Quamti-
tray 2000 system. Samples were run as 1:10 dilutions to obtain countability for results up to 24000 per 100 mL. The values reported
are corrected for the dilutions used. Laboratory dilution duplicates were run at 1:100 to check for false-positive results.

QA/QC SUMMARY

The results for the field duplicate samples are typical of sequentially collected bacterial samples. Although the field duplicate results
for E. coli at the Oakdale site on 3/4/04 appear far apart, the 95% confidence ranges for the two results overlap, meeting QC criteria.
This occurs most frequently when raw counts are low. In this case the results for the initial and duplicate samples are based on raw
counts of 6 and 1 bacteria, respectively.

The results for lab dilution duplicates are within the expected variability for the method. Although the Relative Percent Difference (
RPD) between the field sample and the E. coli lab dilution duplicate for the St. Albert's site on 2/5/04 exceeds the EPA Region 9
Laboratory’s 65% Warning Limit, the 95% confidence ranges for the two results overlap, meeting QC criteria. This occurs most
frequently when raw counts are low. In this case the result for the 1:100 lab dilution duplicate was based on a raw count of 2 bacteria.

The initial result for total coliforms for the St. Albert's site on 2/26/04 was >24000 /100 mL. The result for both the field and lab
dilution duplicates was 20000 /100mL, which is within the 95% confidence range for the initial result, meeting QC criteria. The total
coliform lab dilution duplicate result is not reported on page 7 of 8 of the Results Report because the Laboratory Information
Management System is currently unable to correctly compare duplicates when the result for the intial sample is beyond the countable
range (i.e., a > or < value).

Nuestions concerning the data can be addressed to Andrew Lincoff at (510) 412-2330.

~—
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_ EPAREGION9LAE ATORY-RICHMOND, CA
SUMMARY OF ANALYTICAL RESULTS

Case Number: ~ R0O4Vo04 Analysis: Total Coliforms, E. coli
Site: Lower Temescal Creek Matrix: Water

SDG: 04036C '

Dates: 2/5 - 3/4/2004

Station Location 20 Oskvale St. Albert's Hardy Park

Analyte (MPN/100mL) Result Q Result Q Result Q Result Q Result Q Result
Total Coliforms (2/572004) 4600 8700 9200

Total Celiforms (2/11/2004) 1500 2800 2400

Total Coliforms (2/19/2004) 3600 20000 24000

Total Coliforms (2/26/2004) ) 2600 >24000 14000

Total Coliforms (3/4/2004) 1200 1500 2100

Geometric Mean Total Collformy 2400 >7100 6900

E.coli (2/572004) 340 460 780

E.coli (2/11/2004) 130 150 140

E.coli (2/19/2004) 430 ; 1700 1100
|E.coli (2726/2004) 180 1900 1800

E.coli (3/4/2004) 63 160 450

Geometric Mean E. coli 180 510 630
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EPA E. coli Analytical Results for Fistar. 2007

SO, United States Environmental Protection Agency
" % Region 9 Laboratory
Mg 1337 S. 46th Street, Buiding 201, Richmond, CA 94804

b, Phone.(510) 412-2300 Fax(510) 412-2302

|Project Manager: Amy Wagner Monitoring and Assessment Office SDG: 07025A
Project Number: ROTV2 75 Hawtborne Street Reparted: D3T&D7 08:07
Project: Lower Temescal Crook 2007 San Francisco CA, 94108

GENERAL COMMENTS

The water samples listed above were received from Joan Marie Wood of the Friends of Temescal Creek. The
samples came from Lower Temescal Creek in Oakland. The requested analyses were total cokforms and E coii.
Sampling began on 1/24/07 and continued for five weeks.

Geometric mean values were caiculated from the bacteria data to allow comparison with federal and state criteria,
nowever only the first four weeks of data were used for the St. Albert’s and Hardy Park siles because of a chlorine
release affecting the 2/21/07 samples. If a result was a greater than value (eg, >24000), then the value {24000) was
used in the calculation and the geometric mean is reponted as a greater than value, except when a duplicate result
was avadable at a high diution, Except for the St, Albert’'s and Hardy Park samples on 2/21/07, If a result was a less
than value (eg. <10}, then the value (10) was used in the calculation and the geometric mean is reported as a less
than value. The geometric means are listed in a summary table attached to the cover letter of this report.

Several samples were screened for chlorine residual after the samplers reported smelling chiorine at Hardy Park on
2/21/07. Chlorine should be analyzed iImmediately in the field, so the screaning results listed here are conservative
(i.e. probably biased low). The Hardy Park sample analyzed on 2/21/07 had 0.36 mg/L total residual chlorine. After
the bacteria! results wera read on 2/22/07, it was evident that chicrine had also affected the St. Albert's site upstaam
of Hardy Park. The remains of the 2/21/07 St. Albert's sample were anafyzed for chlorine on 2/22/07. The results

— were 2.3 mgiL total residual chiorine and 1,6 mg/L free available chiorine. Finally a sampie was collected from the St
Albert's site on 2/23/07 and brought to the lab for chlorine screening. The result was below the detection level of G.1
mg/L total residuat chlorine indicating that the chlorine scurce was not continuous and the chlorine in the stream had
dissipated.

SAMPLE RECEIPT AND PRESERVATION

The samples were collected and hand-defvered to the laboratory by within approximately one hour of collection of the
last sample. The required holding time to bacterial analysis for non-compliance surface water samples s 24 hours
{SM 20th ed.). All samples were analyzed within the required holding times.

ANALYTICAL COMMENTS

The samples were analyzed for bacteria using Ceilert for total coliforms and E. coli. Enumerations were perfermed
using the Quanti-tray 2000 system  Samples were run as 1:10 dilutions to obtain countability for results up to 24000
per 100 mL. The values reported are cormected for the dilutions used. Laboratory dilution duplicates were run at
1:100 to check for false-posilive results.

QAQC SUMMARY

The results for the field duplicate samples were typical of sequentially collected bacterial sampies. The results for lab
dilution duplicates were within the expected variability for the method with the exception of the result for total coliforms
on 1/24/07 from St. Albert's, and the result for E. coll from the Lake Temescal Inlet on 2/17/07. These results suggest

the possibility that non-target bacteria could have caused positive bias so the total coliform resulls on 1/24/07 and the
E. coll results on 2/14/07 are fiagged K.

Questions concerning the data can be addressed to Andrew Lincoff at (510} 412-2330
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EPA REGION 9 LABORATORY-RICHMOND, CA
SUMMARY OF ANALYTICAL RESULTS

Case Number: RO7TVO2 Analysis: Total Coliforms, E. coli
Site: Lower Temescal Creek Matrix: Water

SDG: 07025A

Dates: 172472007 - 272172007
[statisn Location Lake Temescal 12 Onkvale St Albert's Hardy Park
[Station Nomber

Analyte {MPN100m) Result Q Result 0 Result Q Q
Towl Colifiorms (1/242007) 3000 K 2100 K 570 K 1500 K
Total Coliforms {L352007) 6100 2800 1700 2100

Total Colitorss (27:2007) 3100 1500 320 1900

Tutal Coliforms (2/142007) 17000 3700 4400 6100

Tonl Colifones (2212007) 5800 3300 ND ND

Geesmelric Mess Tolal Coliforms 5600 2500 1100 2900

I coll {1/24/2007) 280 280 10 550

Ecoli {13 12007) 780 520 10 740

T coli (27200T) 860 160 31 2400

£ call (2142007) 3200 K 370 K 190 K 360 K
E.coli (221/2007) 440 310 ND ND

Geometric Mesa E. ¢oli 770 300 28 770

K - Estimate. Result may be blased Migh. ND - Neae Setected doe 10 ¢hl
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EPA E. coli Water Sample Collection Procedure

SOP# 1106

Rev. #3

Date: December 19, 2003
Page 1 of 1

USEPA REGION 9 LABORATORY
RICHMOND, CALIFORNIA

STANDARD OPERATING PROCEDURE # 1106

STANDARD OPERATING PROCEDURE FOR
YOLUNTEER MONITORING OF
SURFACE WATERS FOR BACTERIA

Signature & Title

Prepared by: Date:
Andrew Lincoff, Environmental Scientist

Reviewed by: Date:
Peter Husby, Biology Team Leader.

Approved by: Date:
Brenda Bettencourt, Lab Director

Periodic Review:
Signature Title Date
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SOP # 1106
Rey. #3

Date: December 19, 2003
Page 3 of 3
1. PURPOSE AND APPLICABILITY:

This SOP defines procedures for volunteer collection of surface water samples to be
analyzed for bacteria. These procedures are primarily intended for use by volunteer monitors,
Prior to sampling, volunteer monitors should fill out the Volunteer Monitoring Information Form
(Attachment A) and provide a copy to Amy Wagner, Volunteer Monitoring Coordinator, EPA
Region 9 Laboratory, 1337 S. 46" Street, Bldg. 201, Richmond, CA 94804 (fax 510-412-2304).
The form will assist in organizing sampling efforts and objectives.

These procedures address only routine sampling for a maximum of 10 water samples per
day, Ifa project involves a larger number of samples, the matter should be referred to the EPA
Region 9 Quality Assurance Manager to determine whether the procedures outlined in this SOP
are appropriate. Samples collected by non-EPA employees are specifically not intended to be
used in EPA enforcement proceedings.

Data Quality Objectives: The objective of sampling efforts under this SOP is to determine
the presence and measure the concentrations of bacteria including total coliforms, £. cofi and
enterococcus in fresh and marine surface waters. The data produced will be suitable for
comparison with EPA=s Ambient Water Quality Criteria for Bacteria - 1986 (EPA 440/5-84-
002) for Bathing (Full Body Contact) Recreational Waters, listed below, and for comparison with
State standards for other water uses:

; IEEAAMMW 1L Body ional ¥

Eresh Water Salt Water

Geometric Mean" per 100 ml 126 33 35
(All waters)

Maximum per 100 ml at:
- designated beaches 235 61 104
- moderately used areas 298 89 124
- lightly used areas 406 108 276
- infrequently used areas 576 151 500

* Geometric mean of five samples per month,
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SOP # 1106
Rev. #3

Date: December 19, 2003
Page 4 of 4

California lists the 1986 EPA criteria as a supplement to the 1995 California Water
Quality Control Plan limits listed below. These limits are based on a minimum of five
consecutive samples equally spaced over a 30-day period. In addition to contact recreational
(bathing) limits, they also contain non-contact recreation and shellfish harvesting limits. Bacterial
results for shallow streams may be compared with the non-contact recreation limits.

California Water Ouality Obiectives for Coliform Bacteri

Bénéficial U Fecal Colif 100 ml Total Colif I
Water Contact log mean’ < 200 median < 240
Recreation 90" percentile < 400 maximum 10,000
Non-contact Water mean < 2000
Recreation 90™ percentile < 4000
Shellfish Harvesting median < 14 median <70
90" percentile < 43 90" percentile < 230

When reviewing results, it should be noted that %. coli is likely the major type of fecal
coliform bacteria. % coli results which are higher than a California fecal coliform standard
indicate an exceedence of that standard. k. coli results which are lower than the California
standard do not necessarily mean that the standard is achieved, although E. coli has been used
interchangably with fecal coliform and found to correlate very well in a major Southern California
recreational monitoring study.

Water Quality Criteria developed in the late 1960's recommended total and fecal coliform
limits in waters used for recreation, based on a minimum of five consecutive samples over a 30-
day period. These were adopted into many state water quality standards, including California=s
Water Quality Objectives. Coliform bacteria, including the subset that respond to the Afecal
coliform@ tests can have both animal and plant origins. EPA=s revised criteria, listed above, are
based on /. cofi and enterococci. These bacteria are produced only in the digestive tracts of
warm-blooded animals and humans, and are therefore more specific indicators of fecal
contamination. Epidemiological studies also demonstrated that these bacteria, while not
necessarily pathogenic themselves, correlate well with gastrointestinal illness in swimmers, while
total and Afecal@ coliforms do not. Based on these studies, EPA advised states to revise their
recreational water quality standards to limit £. coli and/or enterococci rather than total and fecal
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