
Students on the Delta, Part 3 
 
The following is a continuation of the activities of Freedom High School students looking 
at the behavior of Marsh Creek including detailed monitoring information from the time 
period 2002 through 2008. 
 
5.0 Flow Patterns in Marsh Creek 
 
Looking at the USGS figure below from Spring of 2005, Marsh Creek flow rates exhibit 
behavior unlike almost any other stream in California.  As you can see, on or about the 
23rd of May, the flow rate rose from approximately 15 cfs (cubic feet per second) to over 
200 cfs in a time of only a few hours.   

 
 

Similarly, using data from November and December of 2005, the flow again increases by 
a factor of ten or more in a time period of only a few hours. 

 



 
This pattern is seen often, as data gathered from earlier this month illustrates.   
On Saturday, September 22, 2007, it rained ever so slightly, but the amount was not 
measurable.  Even so, with that little precipitation, the flow rate in Marsh Creek increased 
five-fold.   

 
 
 
The patterns shown here illustrate that the lower part of the Marsh Creek Watershed is 
like the stem of a very large funnel.  In the past, perhaps 20 years ago and more, most of 
the precipitation that fell permeated into the soil, since the area was largely agricultural.   
 
Commercial and residential development in that same time period has rendered very large 
sections of the watershed impermeable.  One of the results of these changes is that during 
periods of heavy precipitation, rapid changes in water flow scour the bottom of the 
stream.  It is in the bottom that benthic organism which support the stream food chain 
live.  Whereas sampling for invertebrates prior to 2005 was successful in essentially all 
areas of the lower watershed, since then what we find is either black, anoxic muck during 
the dry months or a hard, scoured bottom, devoid of insects during the rainy season.  
Neither is beneficial to a healthy stream.   



The graph below from October, 2005 shows the trend in turbidity as one downstream 
taking samples.  The first sample was obtained below the bridge at Creekside Park in 
Brentwood.  Just above the confluence with Deer Creek, the turbidity had dropped by 
half, even though little if any additional flow was added to the stream between those two 
points.  The trend continued as we moved downstream.  Based upon concentrations 
alone, one can see that much of the suspended solids settled out in the streambed, much 
the way it does in the pond at FHS.  This is normal stream behavior and part of what 
causes a natural stream to change course from time to time.   
 
In most of the lower part of Marsh Creek, however, this changing of course, called 
meandering, is blocked by the concreted sides of the channel.  Instead of normal 
deposition in stream areas of lower velocity, solids in Marsh Creek settle near the stream 
sides as well as sticking to aquatic vegetation.  This pattern blocks development of 
aquatic insects.  In the winter when stream flows increase, much of the deposited material 
is swept into Big Break, causing the formation of new islands near the mouth of the 
creek.  This phenomenon can only be observed by approaching the location in a kayak, 
since the water is now so shallow.   
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6.0    Sources of Impact 
 
As previous sections of this report illustrate, serious impacts to the water quality and 
environmental viability of Marsh Creek are taking place.  These impacts are not always 
easy to see.  This section describes the suspected and quantitized major sources and 
makes suggestions for reducing those sources.  Both measured data and anecdotal 
information is given. 
 
Suspended Solids 
 
Shown below is water entering the pond at Freedom High School in April 2006.  At that 
time, although no rain had been received in over a week, both the flow rate and turbidity 
of the water were excessively high.  At the same time, work on a nearby residential 
subdivision was in full swing.   
 
 

 
 
 
As we have observed in Marsh Creek, suspended solids which cause turbidity in the 
pond, do not pass through but are more or less quantitatively removed.   
 
The graph on the next page shows that over 90% of the suspended solids stayed in the 
pond.  The same effect is believed to take place at the mouth of Marsh Creek where it 
enters Big Break.  Regardless of compliance with regulations, it would appear that 
current runoff controls from construction projects are not always protective of the 
watershed.   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nutrients 
 
Over the past several years, nitrate ion coming almost surely from residential and 
agricultural irrigation have shown up, with concentrations sometimes exceeding 20 mg/l.   
An example of one acute source of this problem was observed as workers were preparing 
a median strip for sod installation along Neroly Rd. in 2006.  After tilling in mulch, the 
workers spread fertilizer approximately one-cm thick over the entire area.  Samples of 
that material turned out to be largely sodium phosphates and nitrates.  The fertilizer was 
tilled in several days later and extensively watered.  Before long, water laden with these 
pollutants was running into the storm drain.   
 
While the above was an isolated incident, it is certainly not unusual for a rapidly growing 
community.  Improved landscape management techniques can cut down on the amount of 
nutrients entering the creek, saving money at the same time.  This is a good opportunity 
for outreach to the public in general and landscape and agricultural interests in particular.   
 
Runoff from Streets, Highways and Parking Lots 
 
The last major source of runoff contamination comes from paved areas in the community. 
Much of this pavement has only been installed in the last five years or so.  Runoff from 
these sources is much more difficult to quantify, since most of it comes in short bursts 
immediately after rains that follow dry spells.  Unfortunately, monitoring this kind of 
event is more difficult with a group of students that changes from year to year and is 
seldom available without prior planning.  Almost certainly, however, street and parking 
lot runoff needs to be further evaluated.  This sort of work is worthy of continuing effort 
and study.    
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7.0  Impact on Delta Receiving Waters at Big Break 
 
Sampling for water quality and invertebrates at East Bay Regional Park at Big Break. 
Sampling took place during the morning of September 22, 2007.  Approximately 25 
students accompanied by two parents and two teachers took part. The weather was cloudy 
with occasional light rain.  Temperature was 17 0C.  Water samples and directly read 
analytical data were obtained by students working out of kayaks.   
 

 
 
All invertebrates were obtained by wading in the shallow water near shore as shown 
below. 

 



Water Quality Data. 
 
As shown in the photo on the previous page, dissolved oxygen concentrations were 
measured by lowering a probe on a 6m cable over the side of a kayak.  Data was recorded 
both at the surface and approximately 0.2 m from the bottom.  Concentrations near the 
bottom were approximately 10% to 15% lower than at the surface.  That can be compared 
to the dissolved oxygen in the Freedom HS pond where in most cases over the past three 
years, the dissolved oxygen at the bottom is zero.   
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With this set of data, increased effort was conducted to assure reliable data quality.  In 
particular, the pH, dissolved oxygen, and nitrate probes were all calibrated with known 
standards the day of the test.  In addition, titrating solutions for alkalinity, hardness and 
chloride were all calibrated against solutions of known concentration.   
 
Invertebrates were categorized into three groups.  In group 1, the most sensitive to 
pollution, no species were found.  In group 2, those insects moderately tolerant to 
pollution, a total of 25 insects representing 3 species were found.  In group 3, those 
species most tolerant of pollution, insects representing at least 8 species were observed.   
 
8.0 Marsh Creek Water Quality Data 
 
Water quality monitoring activities by FHS students started very modestly.  With almost 
no specialized test gear, we collected water samples from the four locations listed below.  
These four locations were used for the most part of our work over the subsequent six 
years. 
 
At that time, the only specialized piece of test gear was a multipurpose analyzer on loan 
from the EPA, provided through the auspices of NHI.  Of particular note were the very 
low concentrations of dissolved oxygen near the confluence between Marsh Creek and 
Deer and Sand creeks.   
 

 
Field Water Quality                             

Sampling Data  
         Freedom High School   
Description of Locations:     
     
CF-1, Downstream of confluence of Marsh Creek with Sand and Deer Creeks 
CF-2, Upstream of confluence of Marsh Creek with Sand and Deer Creeks 
ST-1, Marsh Creek, downstream of effluent from City of Brentwood Sewage Treatment Plant 
ST-2, Marsh Creek, upstream of effluent from City of Brentwood Sewage Treatment Plant 
     

Site Marsh Creek    

Date 17-Nov-01 17-Nov-01 17-Nov-01 17-Nov-01 

Locations ST-1 ST-2 CF-1 CF-2 

Time 11:30 12:00 14:10 14:40 

Temperature, degrees C 20 19 16.6 17.2 

Dissolved Oxygen, mg/l 7.7 7.7 2.1 1.9 

Conductivity, us 1490 1500 1650 1000 

PH 7.4 7.5 7.9 7.5 



 
 
The photo above shows this intrepid group of water analysts, including Jim Robins, 
formerly of NHI.  As luck would have it, we also encountered salmon attempting to 
spawn as the photos below illustrate.   
 

 
 
 
 
 



 
 
Due to our concern over possibly erroneous D.O. values in the November data, we 
developed capability for students to use the Winkler titrimetric method, as shown below.   



 
 

Data using the Winkler method provided even further concern, when D.O. values 
measured in November 2001 showed up apparently above saturation concentrations.  Of 
particular note were comments of young fishermen at the confluence sample site, who 
indicated that there was nothing to catch, no fish, no crawdads, no nothing!  As a result, 
we switched back to an analyzer for the balance of that school year and the next.  .  



 
     

Site Marsh Creek    

Date 02-Mar-02 02-Mar-02 02-Mar-02 02-Mar-02 

Locations ST-1 ST-2 CF-1 CF-2 

Time 11:15 11:45 1:30 2:00 

Temperature, degrees C 15 16 15 16 

Dissolved Oxygen, mg/l 8 10.9 18.2* 15.1* 

Conductivity, us 1654 1369 1215 1104 

PH 7.59 7.8 8.2 8.03 
*note:  These D.O values are above saturation.   
Obtained with Winkler titration.   

     

Site Marsh Creek    

Date 16-May-02 16-May-02 16-May-02 16-May-02 

Locations ST-1 ST-2 CF-1 CF-2 

Time 8:30 9:10 10:15 10:45 

Temperature, degrees C 17 17.5 22 23 

Dissolved Oxygen, mg/l 6.2 5.4 7.80 6.8 

Conductivity, us 970 1010 900 1230 

pH 8.4 8.4 8.9 9.1 
 
  

   Marsh Creek Water Quality 

   21-Sep-02   

Site  ST-1 ST-2 CF-1 CF-2 

Time  0.4  0.4 0.5 0.5 

Temp, deg C 23.3  22.9 22.6 23.9 

D.O. mg/l  7.5  8.1 5.9 6.5 

pH  8.0 7.6 8.0 7.7 

Alkalinity, mg/l 223.0  360.0 357.0 439.0 

Conductivity, us 1734.0  1482.0 1294.0 1350.0 

Ammonia N, mg/l 0.0  0.0 0.0 0.0 

Nitrate N, mg/l 1.0  1.0 0.0 0.0 

Phosphate, mg/l 5.5  1.5 0.3 0.2 

Chlorine, mg/l 0.0  0.0 0.0 0.0 



With the support of Contra Costa County Clean Water Program, we expanded our 
sampling and analysis capabilities in the 02/03 school year, adding test kits for 
phosphates, nitrate, ammonia, chlorine, sulfide, hardness and alkalinity.   
 
Site Marsh Creek    

Date 08-Dec-02 08-Dec-02 08-Dec-02 08-Dec-02 

Locations ST-1 ST-2 CF-1 CF-2 

Time 9:20 9:45 10:45 11:05 

Temperature, degrees C 17.8 12.2 9.6 12.6 

Dissolved Oxygen, mg/l 7.9 6.8  NT 11.7 

Conductivity, us 1750 1760 1470 1280 

pH 8.01 7.68 8.63 8.33 

Total Alkalinity, mg/l 310 440 380 400 

Phosphate, mg/l 0 0 0 0 

Ammonia Nitrogen, mg/l 0 0 0 0 

Nitrate Nitrogen, mg/l 5 2 1 2 

Total Chlorine, mg/l 0 0 0 0 
 
 
Site Marsh Creek   

Date 03-May-03 03-May-03 03-May-03 03-May-03 

Locations Creekside CF-2 CF-1 ST-1 

 Park       

Time 10:15 10:25 11:45 12:25 

Temperature, degrees C 15.9 13.9 14.5 14.9 

Dissolved Oxygen, mg/l 6 7.4 11.8 10.6 

Conductivity, us 745 935 784 707 

pH 8 8.7 8.9 8.7 

Total Alkalinity, mg/l 430 420 480 550 

Phosphate, mg/l 4.5 0.2 0.1 0.1 

Ammonia Nitrogen, mg/l 0 0 0 0 

Nitrate Nitrogen, mg/l n/a n/a n/a n/a 

Total Chlorine, mg/l 0.1 0.1 0.1 0.1 

Free Chlorine, mg/l 0.1 0.1 0.2 0.2 

Turbidity, JTU NT  NT  NT  NT  

Sulfide, mg/l 0.2 0.2 0.2 0.2 

Total Hardness, mg/l 315 310 430 400 

Calcium Hardness, mg/l 152 129 220 200 
 



By early fall of 2004, another concern had arisen, the virtual disappearance of insects in 
the stream and the near absence of wading birds from their typical hunting spots along 
the stream.  As a result, we added insect sampling to our activities. (reported in the 
section on benthic invertebrates. By this time, quarterly outings by Freedom students 
attracted as many as 50 at a time.   
 
 
Sample Analysis Data, Marsh Creek    
     

Date 20-Nov-04 20-Nov-04 20-Nov-04 20-Nov-04 

Sample Confluence  Confluence Sewage Plant  Sewage Plant  
 Upstream Downstream  Upstream Downstream  

Time: 12:55 PM 12:10 PM 10:20 AM 9:40 AM 

Water Temp, oC 14.6 11.3 12.7 17.3 

Conductivity us 785 990 898 894 

pH 8.25 8.35 7.85 8.02 

D.O. mg/l Test Kit 10 12 8 8 

D.O. mg/l Meter 11.8 12.5 6.44 7.8 

Turbidity, NTU, meter 10 10 10 5 

Turbidity, JTU, Kit 2 10 4 16 

Nitrate, mg/l 0 0 0 0 

Ammonia, mg/l 0 0 0 0 

Phosphate, mg/l NT 0 0.8 4 

Ca Hardness, mg/l 408 608 480 408 

Total Hardness, mg/l >1800 >1800 NT NT 

Sulfide, mg/l 0.2 0.2 0.2 0.2 

Chlorine, mg/l 0 0 0 0 

         
Invertebrates     

Substrate Mud & Gravel  Mud & Gravel  Gravel, Hard  Gravel, Hard  

Group 1 Taxa none none none none 

Group 2 Taxa none none none none 

Group 3 Taxa worm, lots worms none clams, worms  



 

Sample Analysis Data     

     

Date 5-Mar-05 5-Mar-05 5-Mar-05 5-Mar-05 

Sample Creekside  Confluence  Confluence Sewage Pla nt 
 Park Upstream downstream Discharge 

Time: 9:15 AM 10:10 AM 10:39 AM 12:05 PM 

Water Temp, oC 12.2 13 13 14 

Conductivity us 303 665 724 465 
pH 8.1 8.05 8.05 7.85 
D.O. mg/l Test Kit 9 8 9 9 

D.O. mg/l Meter 7.85 8.95 10.5 7.65 

Turbidity, NTU, meter 43 29 46 36 

Turbidity, JTU, Kit 20 20 0 25 

Nitrate, mg/l 1.5 1.5 2 1.5 

Ammonia, mg/l 0 0 0 0 
Phosphate, mg/l NT NT NT NT 
Ca Hardness, mg/l 120 160 160 500 
Total Hardness, mg/l 180 280 240 400 
Sulfide, mg/l 0.2 0 0.2 0.2 
Chlorine, mg/l 0 0 0 0 

     

Invertebrates     

Group 1 Taxa damsel fly  none none  none  

Group 2 Taxa clams none  none  none  

Group 3 Taxa worms none         none none  
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As we moved into the 06/07 school year, we continued to observe severely depressed 
levels of aquatic life in the stream.  During this time, we added focus and capability to 
measure sediment and nutrients.  Potential sources and destinations for these pollutants 
are discussed in separate parts of this report.  As of this writing, the appearance of the 
creek bottom and visual observations of insect life all indicate that the mechanism that is 
damaging the stream is continuing.   
 
As of this writing, water quality sampling of Marsh Creek for fall, 2007 has yet to be 
conducted by FHS students.
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9.0 What the Future May Hold 
 
The report provided here paints a picture of rather steady degradation of the watershed.  
Whether that trend continues depends strongly on the activities of and cooperation 
between the civic leaders in the affected communities, regulatory authorities, and most 
importantly, ordinary citizens.  There are signs that improvement is not only possible, but 
also likely.  These include: 
 

· Build-out of the community should be reached sometime in the next decade or so.  
As this happens, impacts to the watershed from construction activities should 
lessen.  

 
· More is being learned about the watershed behavior.  As this knowledge increases 

and is made available, the affected communities can and should make better 
decisions about development, maintenance of streets and landscaping, and 
management of waste. 

 
· More community involvement is happening.  Evidence for this can be seen in the 

planning for and imminent construction of a fish ladder, collaborative discussion 
with developers, and community teamwork relating to Creekside Park in Oakley. 

 
These issues are all positive.  At present, it seems unlikely that citizens will be willing to 
settle for a vision of Marsh Creek as just a concreted flood control channel.   
 
 


