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Peer Review 
Total Maximum Daily Load for Pathogens in the Sonoma Creek Watershed 

By Saied Mostaghimi 
Virginia Tech 

 
1. Problem Statement 

The introduction presents an excellent description of the watershed.  The 
percent land uses add up to 95% only; need to clarify what the rest of the land 
use is (5%).  A general description of topography (land slopes) will also be 
very useful in interpretation of the results.  The nature of impairments in the 
watershed is well-described and well-established.  Use of E-coli and fecal 
coliform as indicated is quite appropriate.  Table 2 indicates values are based 
on minimum of 5 consecutive data points, equally spaced, taken during a 30-
day period.  Data presented from the intensive study were taken in 5 weeks; 
need to explain the reason for differences in sampling scheme in the study.  
One question to raise is how did the rainfall amounts during the intensive 
study period (2002-2003) compare with long-term average rainfall for the 
region?  Need to address the fact that many data points included in Table 5 
are single-samples and not geometric mean.  How could these data be used 
against the US-EPA guidance?  Information on groundwater discharge as 
percent of total flow in the stream will also be helpful. 
 

2. Numeric Targets 
Clarification is needed as to whether water quality “objectives” are the same 
as the water quality “standards”.  Data on exact percentage of fecal coliform 
as E-coli vary greatly, therefore, a MOS based on this argument might not be 
defensible.  It is preferable to set an explicit MOS, of say 10%, and develop 
the TMDL based on that, although this is left to scientific judgment.  In Section 
4 (Page 11) there is also a need to define “Inadequately treated” human 
waste. Also there needs to be a period attached to calculation of geometric 
mean.  Is it 30 days?  Based on how many samples? 
 

3. Source Assessment 
The monitoring program used in the study seems to be sufficient for 
evaluation of the potential sources of pathogens and their relative 
significance.  I agree with the relative importance of sources identified in the 
report, however, experience with other TMDLs show that waterfowl, and 
wildlife, in general, could be a significant source.  Depending on monitoring 
scheme, this may or may not be evident in the samples taken.  It is suggested 
that the significance of wildlife contribution be clarified through further 
monitoring during the TMDL implementation phase.  Authors need to indicate 
the sources of pathogens in “Municipal Runoff”.  In addition, it is not stated 
whether there are any management practices currently in place in the 
watershed.  If no fencing is in place, direct deposit by animals and wildlife 
could be a significant source.  In Table 6, are the E-coli values for cases 
where the number of samples are less than 5 (2 or 3) geometric mean values 



or simple averages?  Section 5.2 (Page 15) – Need to indicate rainfall 
amounts during the first two weeks of sampling compared with the last 3 
weeks.  If one period was drier than the other, then lack of sample 
representativeness in the assessment could be an issue.  Could pets be a 
source of pathogens in the watershed?  What is the population of cats and 
dogs? Other TMDLs have found pets to be significant sources of pathogens 
in urban areas. The report does not mention the pet’s population. 
 

4. Total Maximum Daily Load and Allocations 
Use of concentrations for TMDLs, as opposed to loads, is justified.  Implicit 
MOS, based on not considering the die-off is reasonable.  This approach, 
however, puts heavier responsibilities on monitoring and assessment during 
the implementation phase of the TMDL since these levels (or lower) should 
be achieved at all stations within the watershed.  How would one separate 
and keep track of these densities in individual sources (wildlife, dairies, etc.) 
throughout the watershed?  Sampling would give a cumulative effect of all 
sources on pathogen levels.  Therefore, to say wildlife allocation is less than 
126 implies that it can be measured by itself, with no interference from other 
sources!  Are the data presented in Table 9, geometric mean based on 5 
samples collected during a 30-day period?  This needs to be clearly stated in 
a footnote.  Was the public engaged during the source assessment part of the 
study? Otherwise, how is it ascertained that all potential sources are 
identified? 
 

5. Implementation 
It is not clear how the stakeholders (particularly those contributing pathogens 
through nonpoint sources) are involved in the design and implementation of 
the plan.  Will there be a local stakeholder advisory group?  How would one 
know the level of implementation necessary to achieve the TMDL goal?  What 
time frame is specified for achieving the goal?  Who will pay for the 
installation of management practices?  How is the implementation of BMPs 
prioritized in various areas of the watershed?  How is the contribution from 
wildlife, pets, etc. measured and what actions will be undertaken to meet the 
attainment of the goal for pathogens from wildlife? 
 

6. Monitoring 
The monitoring goals are stated clearly, however the monitoring system 
design is not explained well.  How many stations will be established?  How 
often will water quality samples be taken?  QA/QC for water quality 
monitoring are not specified.  How will the data be analyzed?  How long will 
the data be collected?  What determines TMDL attainment?  If you reach the 
target water quality concentrations, do you keep monitoring or stop right 
away?  Is monitoring to be conducted year-round or a specific time of year?  If 
during parts of the year, how do you justify year-round compliance?  Page 37, 
Bullet #3 refers to collecting “sufficient data”.  How is sufficient defined?  What 
courses of action will be taken if monitoring proved that no real progress is 



made?  Need to be aware of and incorporate the effect of BMP lag time in the 
assessment procedures. 
 

7. Overarching Questions 
a. Monitoring design and sampling should be clarified and clearly outlined.  A 

QA/QC activity should be developed for monitoring program.  Who will 
identify appropriate BMPs for various sources?  How will the lag time for 
BMP impacts be incorporated in the monitoring program?  Who will be 
responsible for data collection and analysis?  How do you deal with 
changes in the land use and as such changes in source contributors 
during the assessment period? How will the future loads be dealt with as 
the watershed goes under more development? 

b. I believe the report is well-written, scientifically sound and that the 
procedures used are defensible. 




