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Introduction 
 
The poor condition of Morro Bay’s sewage collection system has not been adequately considered in the 
development of capacity requirements for the new WRF.  Existing flow levels have been used in WRF design, 
as stated in the draft document, which says,  
 

“To develop the flows and loads, past studies, historical population, and flow and water quality data 
at the existing WWTP were used to provide baseline information in addition to further analysis to 
confirm the numbers. The flows developed in this Chapter do not consider flows from the Cayucos 
Sanitary District.” 

and, 
“Historical wastewater data provided by the City was reviewed, along with previous studies and 
planning work, to confirm design characteristics are consistent with previous estimates. Design flows 
and loads were developed for the average wet weather daily flow, peak month dry weather flow, peak 
month wet weather flow, peak day wet weather flow, and peak hour wet weather flow 

 
As will be demonstrated in this document, existing WWTP flow level data is not reliable.  At issue are the 
exfiltration (leaking) of sewage into the soil during dry periods, and infiltration of large amounts of rainwater into 
the system during wet weather.  It is simply not possible to determine how much sewage the existing plant 
would be processing if the collection system were in good condition. 
 
It has already been proven that Morro Bay’s sewage collection system is in very poor condition, and that 
sewage is leaking from the system into the ground water.  In the past, concerned residents have focused 
primarily on the extensive evidence contained in video inspections that show widespread and severe damage 
in sewer lines all over the City, and on evidence, in the form of laboratory testing results, that sewage is 
contaminating Morro Bay’s Morro Basin drinking water wells.   
 
This report focuses on additional evidence including City water use records, wastewater treatment plant 
(WWTP) flow records, and local rainfall records compiled by the Cal Poly weather station.  The data has been 
compiled and charted to demonstrate how Morro Bay’s sewer collection system problems could impact the 
WRF project. 
 
The evidence presented here demonstrates that is not what is happening. It is clear that WWTP flow data is 
not a reliable indicator of actual WRF capacity needs. 
 

Wastewater Flows do not Correlate to Water Usage 
 
Were the sewage collection system in good condition, the only water entering it under most conditions should 
be coming from the users of City water.  With the exception of water used for outdoor irrigation and in WWTP 
processing, water used in the City should go into the collection system and be transported to the WWTP for 
treatment.   
 
When we map the water use and WWTP flow data on a graph, we SHOULD see something like the graph 
below.  Although the curves would not be expected to match exactly, there should be a close correlation 
between the annual water use and WWTP flow amounts, and hence a close correlation between the curves on 
the chart. 
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* Water sold plus City use/loss.  Does not include unaccounted for water loss 

 
However, that is not the case. Instead of seeing the strong correlation demonstrated above with simulated 
WWTP flow data, the actual flow data produces a chart that looks very different. 
 
Following is actual City WWTP flow data (Appendix A) and water use data (Appendix B) for the years 2001 
through 2016.  Water use data was provided in acre feet, and has been converted to gallons.   
 
 

 
* Water sold plus City use/loss.  Does not include unaccounted for water loss 
 

 
Following is the graph of the data: 
 

 
* Water sold plus City use/loss.  Does not include unaccounted for water loss 
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The chart shows that something is amiss.  The peaks and valleys in the charted lines representing WWTP 
flows and water usage should match up, but they do not.   
 
There is no apparent correlation at all between annual water use and WWTP flows.  In fact, there seems to be 
an “inverse correlation”.   This mismatch appears to indicate that some additional influence must have a major 
impact on the WWTP flow levels. 

Wastewater Flows do Correlate to Rainfall Levels 
 
Rainfall levels were investigated as a possible explanation for lack of correlation between WWTP flow data and 
water use data.  Cal Poly weather station rainfall for the years 2001 through 2016 was charted, and a strong 
correlation between the WWTP flows and rainfall data was immediately obvious from the following data.   
 
 

 
 
 
Charting the data, we have the following: 
 

 
 
 

 
 
 
Placing both curves on the same chart, we have the following:   
 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Total 

Flow in 

mgy 439.618 323.005 287.396 296.757 341.959 314.405 299.762 301.478 301.925 321.763 341.435 310.502 265.862 262.097 270.037 233.78

Total 

Rainfall 

in 

inches 31.07 18.29 16.316 21.03 20.82 17.19 12.72 18.07 18.85 35.95 18.99 21.51 4.56 16.91 16.8 12.92
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Note:  rainfall Nov.2000 was 5.47; Dec.2000 was 3.03 

 
Given the close correspondence between the peaks and valleys in the curves, it appears that the dominant 
factor influencing WWTP flows is rainfall level.   
 
If rainwater is, in fact, entering the sewer lines during the winter, we should see an increase in rainfall level just 
before an increase in WWTP flows, as the ground must become saturated in order for infiltration to occur.  In 
fact, that is just what the graph shows.   
 
As demonstrated by the data, the influence of rainfall levels on WWTP flows is so strong that water usage 
appears to have no influence on those levels at all. When rainfall is up, WWTP flows are up. When rainfall is 
down, flows are down, regardless of water usage levels.   
 
Interestingly, this same pattern is echoed by data found in a Cayucos Sanitary District document, Cayucos 
Sustainable Water Project Flows and Loading Update, dated May 19, 2016 (Appendix C).   
 
The following chart from the Cayucos document maps, for the years 1994 through 2016, average daily 
Cayucos wastewater flows and annual precipitation in inches 
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Data Suggests Sewer Infiltration and Exfiltration 
 
The data clearly shows that precipitation, not water usage, is the dominant influence on wastewater flows in 
Morro Bay as well as its neighbor, Cayucos.  This is strong evidence that significant infiltration (entry of water 
into the sewer lines during wet weather) and exfiltration (leaking of sewage from the lines during dry weather) 
are occurring. 
 
Morro Bay’s sewer system, like that of Cayucos, is known to be in very poor condition.  A September, 2007 
City of Morro Bay publication, Water and Wastewater News, made the following statements: 
 

“Most of our Collection System is now over 50 years old and is showing it’s age. The vast majority of 
the system is comprised of vitrified clay piping. A number of pipeline segments are now too small or 
have cracks, offsets and similar problems. Many of the problems can be attributed to land movement.” 

and, 
“The Master Plan’s computer model identified a number of sewer pipeline segments as being currently 
over capacity during highest wet weather flow conditions. The major pipe segment identified in this 
condition is along Main Street from Vashon to Atascadero Road and on Atascadero Road from Main 
Street to Park Street. We have started design on the upgrade of this pipeline and plan to construct it in 
Fall 2008. This is also a costly project but it promises to reduce the risk of raw sewage spills.” 

 
The promised repairs were never made, and recent video inspections of the lines show serious defects 
throughout the system.   
 
In a January 28, 2014 KQED news article, Peter Bodstrom, of the California Department of Water Resources, 
was quoted as saying, “There are large variations across the state.  Outdoor use could be 25 percent of a 
household’s use in Santa Cruz  and 80 percent is Coachella … 15 percent of users account for 60 percent of 
overuse in landscape irrigation.” 
 
In Morro Bay, where the climate is mild, lots are small, and many residents do not have lawns, it seems 
reasonable to assume that the percent of water used outdoors would be on the lower end of the scale, closer 
to 25%, and it may be significantly less given current watering restrictions.   
 
Returning to the data for water use versus WWTP flows for the years 2001 through 2016, it is clear that the 
differences between water usage and flows are inconsistent over the years, and that the inconsistencies 
appear to be driven by rainfall levels, which means that infiltration and exfiltration are occurring.  
 

 
* Water sold plus City use/loss.  Does not include unaccounted for water loss 
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For example, as the data shows, in 2001, when there was significant winter rainfall, the total flow measured at 
the WWTP was greater than the amount of water used in the City.  This is a sign of infiltration of ground water 
into the damaged sewer lines after the soil became saturated. 
 
Under these conditions, Morro Bay residents don’t just pay for the treatment of sewage. They also pay for the 
unnecessary treatment of ground water that has gotten into the sewer lines. 
 
The data also shows that sewage is leaking out of the system.  For example, 2009 was preceded by several 
other dry years, ensuring that the soil around nearly all of Morro Bay’s sewer lines would be very dry.  
 
Water use in 2009 was 453.956 mg, and the WWTP total flow was 301.925 mg.  The difference between the 
two, 152.031mg, is 33% of total water use.  This is more than would be expected, and a likely indicator of 
leaking of sewage into the soil, as it is highly unlikely that in Morro Bay, outside watering could account for that 
amount. 
 
Further evidence of infiltration and exfiltration in Morro Bay sewer lines is found in monthly WWTP data.  This 
evidence takes the form of anomalies in the timing of peak WWTP flows. 
 
We would expect WWTP flows to peak significantly during the summer when thousands of tourists cause a 
major increase in water usage, and to drop noticeably in winter when there are significantly fewer water users 
in town.  However, that is not what the data shows. 
 
For eight of the years from 2001 through 2016, (2001, 2002, 2004, 2005, 2006, 2010, 2011, and 2016) the 
highest flows were in winter, providing further evidence of the strong influence of precipitation on flow levels.   
 
The effect of precipitation levels on expected summer season peaks in WWTP flows is illustrated by this chart 
for 2010.  In 2010, the highest flow levels were in January and December.  They should have occurred in 
summer. 
 

 
 
While outdoor irrigation would expect to reduce summer WWTP flows somewhat, since irrigation water would 

not enter the sewer system, Morro Bay has a temperate climate and has been in prolonged draught.  During 

recent years, outdoor irrigation has been necessary in both summer and winter. For that reason, while outdoor 

irrigation would be expected be a factor in WWTP flow levels, it would not likely be a major one. 

This leaves rainfall levels as the primary influence on both yearly and monthly WWTP flows, indicating that 

infiltration and exfiltration are occurring and demonstrating that historical WWTP flow data cannot be relied 

upon in estimating flows for the new WRF. 

 

0

20

40

2010 Flow versus Precipitation 

Flow

Precip



Page 8 of 20 
 

Cayucos Reporting not Adequately Verified 
 

A final factor potentially impacting the reliability of WWTP flow data is Morro Bay’s dependence on Cayucos to 

determine Morro Bay’s flow levels.  Morro Bay’s flow is determined by taking the total flow into the WWTP, and 

subtracting Cayucos flow as reported by Cayucos.  Morro Bay does not manage and control the flow meters at 

lift station 5 at the northern border of Morro Bay. That is left to Cayucos. 

If the metering is incorrect, calculated Morro Bay flow levels are incorrect.  Inaccurate flow data would impact 

not only WRF capacity calculations, but also the amount that Morro Bay ratepayers are charged. 
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Appendices 
 
 

Appendix A.  Sewer  flow data obtained from City of Morro Bay 
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Appendix B.  Annual Water Usage data obtained from City of Morro Bay 
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Appendix C.  Excerpt from Cayucos Sustainable Water Project Flows and Loading 
Update, dated May 19, 2016  
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