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Creek Musings, Winter ‘08/’09 
 
This winter has been especially dry.  In fact, the section of Marsh Creek between 
Creekside Park in Brentwood and the outlet of the Marsh Creek reservoir has been 
without any water until 2/24/09.  More on that later.   
 
During this fall and winter, I have been looking at the hypothesis that finely divided 
solids build up in the creek all year long and then are flushed out by periodic rain events 
in the fall and early winter.  In the beginning of the rainy season, the higher the flow, the 
greater the concentration of suspended matter in the stream.   Figure 1 below shows 
turbidity at various sampling dates from November through mid-February.  Notice that 
after peak flows around the Christmas holidays, the turbidity drops off.   

Figure 1, Annual Turbidity Trend in Marsh Creek
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If one plots turbidity versus flow over the same time period, a nearly linear relations is 
achieved as shown in Figure 2.   

Figure 2, Flushing Flow  in Marsh Creek
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The single point in Figure 2 that does not lie on the linear relationship is the last sample 
in the data set.  This can be interpreted to mean that until the creek channel is flushed out 
by heavy rains, which in this time period did not occur until early February, each time a 
minor precipitation event occurred, the suspended solids in the creek would rise in 
proportion to the flow.  At flows high enough to allow salmon to enter the creek, the 
suspended material is high enough to cause severe distress to all aquatic species over the 
entire creek channel.  Once the channel has been flushed, suspended solids are more 
representative of material entering the creek at that time.  
 
During this entire time represented by the above data set, no flow from the upper part of 
the watershed was reaching the lower part of the creek.  Upper watershed flows were 
interrupted by the Marsh Creek Reservoir, which was filled by approximately Feb. 24, 
2009.   
 
During late 2008, I surveyed the creek channel from just upstream of the crossing of the 
HW 4 bypass to the outlet of the reservoir outlet.  Figures 3 - 6  illustrate the condition of 
the completely dry channel.  This is important, since it is believed that this reach of the 
channel could contain the most likely spawning and rearing habitat for Salmon.   
 

Figure 3, Likely Spawning Habitat near Marsh Creek Road 
Jan   2009 
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Figure 4, Details of Potential Spawning Gravel  
 

 
 
 

Figure 5, Creek Channel Downstream from Old John Marsh Dam 
Jan   2009 
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Figure 6, Creek Channel behind John Marsh House 

Jan   2009 
 

 
 

The preceding photos illustrate over a mile of potentially good spawning and rearing 
habitat for salmon, including not only spawning gravel, but also deep pools and riparian 
vegetation.  The conditions described above persisted until January 23, 2009, even 
though rain had been falling in measurable amounts for much of the previous month.  
Figure 7 shows essentially the same view as Figure 3, but a month later on February 23.  
Again the streambed is empty, but with more vegetation produced by local rainfall.  
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Figure 7, Potential Spawning area February 23, 2009 
 

 
 

Sometime during the night on February 23, Marsh Creek Reservoir filled to the spill over 
point.  Shown below is the view of the same location on February 24.  
 

Figure 8, Same Spawning Area on February 24, 2009 
 

 
 



��������	�
����

	��
���������  

6 

Figure 9, Spawning Area looking downstream, February 24, 2009 
 

 
 
 
 

Figure 10, Spawning area in March 2008 
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The same area earlier held water until late spring of ’08 as shown above in Figure 10.  If 
this area can be kept wet for a few months longer, salmon again may find a place to 
reproduce in Marsh Creek.   
 
The presence and/of absence of water from the upper part of the watershed also has a 
profound effect on the hydrology and to some extent, the chemistry.  Figure 11 shows 
flow in Marsh Creek for the last 60 days measured at the drop structure.   
 
 

Figure 11, Flow at Drop Structure in Jan/Feb, 2009 
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As can be seen, for most of the time period, the flow rate is highly variable with time, 
with flow rates changing by as much as 100:1 within a time period of several hours or 
less.  Each time there was a rainfall event, the flow rate rose almost instantaneously.   
 
At the right hand end of the graph, however, the influence of water coming from the 
upper watershed is evident.  Although no significant rain fell from February 21 – 24, the 
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flow in the creek did not drop as fast and maintained at over 10 cubic feet per second 
(CFS) as opposed 1 CFS or less without that component.   
Figure 12 provides greater detail on the effect of adding upper watershed flow. 
 

Figure 12, Marsh Creek Flow in Late February 2009 
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Along with the obvious changes in flow regime when waters from the upper watershed 
are added, a previously unobserved specimen of duck was seen this morning (02/26/09) 
by Jan and myself. Shown below in Figure13 is a group of common Mergansers hunting 
for food in the areas of the creek where salmon have previously spawned below the drop 
structure.  It may be interesting to note that one of the favorite foods of the Merganser is 
salmon smolts.  Hmmmmm.   
 

Figure 13, Mergansers in the Creek February 26, 2009 
 

 



��������	�
����

	��
���������  

10 

Water Chemistry 
 

Over the past three months, I have been out taking water samples about six times.  Rather 
than simply list the data, here is a summary of my findings over that time.  Understand 
that the observations were not meant to be comprehensive, but rather to evaluate obvious 
trends.  Since I worked alone, sampling of benthic invertebrates was not attempted. 
 
Temperature – Dissolved Oxygen 
 
As you might expect for a wintertime setting, temperatures in Marsh Creek were low, 
ranging from 10 degrees C to 17 degrees C, with the highest of those being in the effluent 
from the Brentwood wastewater treatment plant.  In the reach of the stream from the 
confluence of Marsh, Sand and Deer Creeks and downstream, the in-stream dissolved 
oxygen was consistently above 95% of saturation, indicating good aeration of the stream 
and effective photosynthesis going on.   
 
In the section of the stream upstream of Creekside Park in Brentwood, dissolved oxygen 
generally 90% of saturation or less.  This is consistent with findings produced by 
Freedom High students in 2007 and 2008.  This may be due to lack of aeration of water 
entrapped in the Marsh Creek Reservoir, or may be due to presence of oxygen consuming 
organics and bacteria in that area.   
 
Suspended Solids 
 
I discussed turbidity, which is proportional to suspended solids, earlier in this document.  
As previously mentioned, I hypothesize that there are periodic outburst of turbidity when 
rain-induced flows fluidized sediments earlier deposited in the stream bottom.  During 
this reporting time, however, I did visually observe at least one instance when turbidity in 
the stream was extremely high when no rain had fallen for several days.  Driving around 
the next day, I saw at least one large field that had been tilled and recently irrigated by 
furrow flooding.  This is an subject that bears more investigation.   
 
Salinity 
 
Water salinity, as measured using electrical conductivity, showed a gradual increase 
during this reporting period.  Since up until February 24, most of the flow in the lower 
portion of the creek consisted of agricultural and municipal irrigation return flows, as the 
salinity of the source water from the San Joaquin river increased, so did the salinity of 
water that made its way into Marsh Creek as runoff.  One area of interest, however, is the 
effluent from the City of Brentwood treatment plant.  Whereas the salinity of the water in 
the creek above the treatment plant has generally increased over the winter, the effluent 
from the treatment plant is always at least twice as high.  This condition is almost 
certainly due to the use of resin bed water softeners in the Brentwood area.  Hopefully, 
this practice may decrease as Brentwood uses more water supply from the Randall-Bold 
treatment plant, which in general, does not require softening.  In terms of salmon finding 
the way back to their original spawning area, this high salinity influence may mask the 



��������	�
����

	��
���������  

11 

native “smell” of the upstream spawning waters.  Whereas the effluent from the treatment 
plant has consistently tested clean, removal of dissolved minerals is not part of the 
process and can only respond to changes in the raw influent to the plant.   
 

Closing 
 

Well, that was a lot of stuff for an initial set of musings.  As some of us get set to submit 
a proposal to CalFed for evaluating the impact of breaks in the food chain for Chinook 
Salmon due to human causes, perhaps some of this data will provide food for thought. 
 

 
 

By the way, this  ­­­­  is a real Chinook Salmon trying to spawn just below the drop 
structure in November of 2001.  It really does happen and can happen again.   
 
All the best –  
 
Tom L.  


