Students on the Delta

The following report chronicles environmental aities carried out by faculty and
students from Freedom High School in Oakley Catifar Some of the work was part of
curriculum in Chemistry and Environmental Scienlesses. All of the fieldwork was
done on weekends on a volunteer basis. As yowes| the program started very small
with almost no specialized resources. This ifonger the case.

The report is presented in three parts to enalsie éigital download and storage.

1.0 Introduction and Background

Our program started in late 2001 with a call fram Robins formerly of NHI to Mr. Abe
Doctolero, then Principal of Freedom High. Thegjion was, did we have the interest
and capability to do some stream monitoring in Matseek. We said yes and after
agreeing to sampling locations, off we went on Noler 17 of that year. Without any
pre-conceived notions of what we would find, wekie@amples in four locations and ran
five tests on each and claimed success.

It is important to note at the outset that the progwas firstly educational. The primary
objective was to expose as many students as pessibtal-life evaluations of
environmental conditions in an outdoor setting. date, more than 500 students have
participated.

During the years that followed, not only did theesand capability of the program
increase, but also evidence that something wagygary wrong with the health of the
stream. Ever so gradually, as this report willvghae tried to clarify and to measure the
severity of the observed problems and to a liméetegnt, use public outreach as a means
of seeking solutions.

The work has been done by students and faculty Feeedom High School with
personnel support from NHI and Contra Costa CoReyource Conservation District.
We have received financial support from the Co@twata County Clean Water Program,
the City of Oakley, and the Liberty Union High Soh®istrict Education Association.

We have adapted procedures and testing protocpi®thuce scientifically meaningful
information within the constraints of time, codts fact that we are working with a new
team of investigators each year. To a large extemtapproach has been to build in as
much of accepted protocols for sampling and arabsipossible. The reader is left to
judge how successful we were.



2.0 Water Quality Monitoring

From the very beginning of our program, we havedtto sample some of the same
locations every year. The figure below shows tht@e Marsh Creek Watershed.
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The creek can be characterized as essentiallytt@arss. The upper part of the
watershed, rising on the southeast slopes of MDiatilo and in Morgan Territory. This
part of the stream is ephemeral, being springdegplemented with seasonal runoff
from precipitation. The lower part of the waterdhlargely within the city limits of
Antioch, Brentwood and Oakley carries runoff froesidential and agricultural activities
year-round. Although significant work has beepended looking at the quality of the
waters and the environment in the upper part ofnseershed, until the last six of so
years, little attention has been paid to the losteatches.



Sampling Locations

From the beginning of our work at Freedom High,hage concentrated on the lower
portion of the watershed. This area is close tbeasily accessible to our students,
making it a useful outdoor laboratory. Four lomas which we have tried to monitor
each year are shown in the two following aerialtpeo The first two locations,
accessible from the Marsh Creek Staging Area, gawen us a look at the creek above
and below the confluences with Deer Creek and &aadk. At some times of the year,
the flows from Deer and Sand Creek tributaries rsstantially exceeded that from the
main Marsh Creek stem.



The second two sampling locations, shown on thé¢ page, were located above and
below the City of Brentwood wastewater treatmeanpl During dry weather, the flow
from the treatment plant often was greater thatrikstream flow above it.

Based on these characterizations, for at leasolhétie year, the lower portion of Marsh
Creek is really a product of human activities, fnom nature. The real challenge is to
help the creek act as close to natural as pradticabpporting in-stream and stream-side
ecosystem

If there is any wonder why improving the streamitals important, simply observe the
salmon on the next page trying to make its way fheestirop structure near the sewage
treatment plant.



Creekside Park, Brentwood

As interest in monitoring benthic
invertebrates grew, we added sampling
from time to time at Creekside Park in
Brentwood. Although water is not
always found in the channel in that
location, it is the furthest downstream
point in the creek where the channel has
not been modified and where abundant
riparian vegetation, including large
shade trees exist. In some cases,
invertebrates have been found there and
nowhere else in the lower creek.



Besides our growing interest in benthic invertedsads indicators of environmental
health, we grew increasingly concerned about thEachof sediment and nutrients on the
receiving waters of the Delta. As a result, inspeng of 2007, we began obtaining
sediment, aquatic weeds, and water samples atdhéhmf Marsh Creek and offshore
from the Big Break Regional Shoreline Park. Theithmf the creek location, shown
below, is difficult to reach at present, requiren¢png paddle from the Big Brake Park
site. Because of the bottom conditions in the,dveth sampling and analytical work
was conducted on the water. More of this effodrcipated in late 2007 and early
2008.

Sampling Procedures

A variety of sampling techniques have been usegkniding upon the location and
circumstances.

In general, water samples from the creek have bbtined by immersing a clean, 1-
liter sample bottle upside down to the desireddepd then inverting it to fill it. Water
samples from open water have been obtained the wagen maximum depth of about
0.5-m.



Analytical Parameters

Analytical parameters and procedures have evolvedtane during the past six years.
The earliest work was based upon what could beigeovby a just-opened high school
chemistry laboratory. Six year later, we have demariety of specialized equipment
with which to measure water quality, both in treddiand in the laboratory. The table
below illustrates the types of techniques we haegllover the six year program.

Freedom High School
Water Quality Analytical Techniq ues

Parameter Beginning 2002 - 2004 2005 — Present
Dissolved Oxygen Cambridge Vernrier Probe w. Oakton
Winkler Titration Calculator Analyzer
pH Cambridge Compact Meter Vernrier Probe w.
Analyzer Calculator
Alkalinity Colorimetric Colorimetric
Titration Titration
Hardness LaMotte
Test Kit
Nitrate lon LaMotte Vernier Probe
Test Kit w. Computer
Phosphate lon LaMotte LaMotte
Test Kit Test Kit
Turbidity LaMotte Vernier Probe
Test Kit w. Computer
Conductivity Cambridge Compact Meter Vernier Probe
Analyzer w. Computer
Temperature Cambridge Cambridge Oakton
Analyzer Analyzer Analyzer
Ammonia LaMotte LaMotte
Test Kit Test Kit
Sulfide LaMotte LaMotte
Test Kit Test Kit
Chlorine Compact Meter  |Compact Meter




Data Quality Improvements

As a reminder to the readers of this report, athefwork done by FHS students has been
a learning experience for them. Part of the statslia all science classes require an
understanding of the accuracy and reliability abdarhat being said, each year brings a
new crop of students for whom the idea of dataityuial very foreign. As time has
progressed, we have moved from circumstances wiwrelied upon calibration and
standardization of equipment and materials as sgply the manufacturer to, in 2007,
calibrating and or standardizing nearly every messent. With the exception of

buffers, standard solutions are prepared from daredytical reagents, weighed on an
analytical balance and diluted with dionized water.

Freedom High School
Water Quality Standardizing Tec hniques

|Parameter
|Disso|ved Oxygen Zero Oxygen
Plus air
pH Standard buffers
pH 4-7-10
Alkalinity NaHCO ;
Standard
|[Hardness CaCoO 3
Standard
Nitrate lon NaNO ;
Standard
|Phosphate lon Na ,HPO,
Standard
Turbidity 100 ppm
Formazin
Conductivity 1000 us
Standard
Temperature Freezing and
Boiling Water
Ammonia NH ,ClI
Standard
Sulfide Na ,S
Standard
Chlorine none

Students have been taught to focus both on accusaiey comparison to standards as
well as precision, using, in general three repéisaif each measurement



3.0 Invertebrate Sampling

Sampling for Benthic Macro Invertebrates has bemredor the past three years. Our
methods, in general followed the State of CalifarBtream Bioassessment Procedure
CSBC). Identification of specie recovered was dorthe field rather than at a State lab
due to cost constraints. We first started inveetbobservations in, December 04. The
stream looked good at that time and we even haddbd fortune to find salmon in the
stream.



The photo on the previous page shows studentsigiover the stream bottom just below
a riffle in the vicinity of the confluence of Marsimd Sand Creeks. Not only did
conditions seem good, but there were plenty ofriebeates, an indication of a healthy
stream. Below you can see some damsel fly anddréglarvae that we found.



Within a year, however, something had changed.td®hmelow show students in late
2005 sampling for invertebrates in the same looad®in 2004. What we found was

heart breaking — nothing. The bottom was black@woeduced virtually no insects of any
kind.



Try as they might, students could find nothingrtyin the black ooze.

We could only wonder if the malaise
that had so evident in the pond at
Freedom High was spreading into the
Creek and possibly beyond.

Subsequent sampling during 2006
showed same dismal picture, as shown
on the following page.






