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Ovedl, | find that this proposed plan coversmost of the bases that have to be covered to devel op
an gppropriate TMDL to begin to address the low DO problem. There are anumber of issues that need
to be better defined to eiminate confusion on what will be accomplished through this effort. | find thet the
wording of therevised, proposed planis|oose and does not necessarily accurately reflect what will be done
in the proposed studies. The wording needs to be tightened up where it precisdy describeswhy the plan
is being implemented, what the objectives of the plan are, and what will be done. It should aso discuss
the deficiencies in the plan compared to providing a comprehensive, overdl program addressing water
quaity management issues of the lower San Joaguin River Degp Water Channd and Delta.

Page 1, in the first paragraph, states

“these improved water quality conditions are expected to benefit the San Joaquin River

chinook salmon population by increasing the success of migrating adults to the Stanislaus,

Tuolumne, and Mercedriver spawningareas. Thesewater quality actionswill be compatible

with objectives to improve the Delta food-web (i.e., increased sources of primary

production) from the San Joaquin River.”
This objective needs to be changed to: This action is being conducted to comply with the Centrd Vdley
Regiond Water Quaity Control Board' s dissolved oxygen Basin Plan objectivesfor the San Joaquin River
of 6 mg/L between September 1% and November 31%, and 5 mg/L. between December 1 through August
31%. These objectives were adopted based on information that was purported to show that chinook
samonmigrationduring September 1% through November 30" was inhibited by dissolved oxygen values
lessthan 6 mg/L. The 5 mg/L objective is the CVRWQCB minimum dissolved oxygen alowed for dl
watersof the region. There are anumber, induding mysdf, who find that the technical base for the 6 mg/L
DO being inhibitory to salmon migration isinadequateto judtify thisconcluson. The variety of other more
plausble reasons for sdmonmigrationinhibition, suchasloss of chemica sgnd due to low flow conditions,
other chemicas which block sensory perception of the homing water signd, etc. Changing the dissolved
oxygen from 6 mg/L. to 5 mg/L isnot likely to bea sgnificant deterrent to sdmon migration. The homing
tendency isfar to strong for this change in DO to be a significant factor in their migration.

The work on salmon migration needs to be redone today, withamuch more comprehensive data
set developed and amore appropriate study planto be certain that spending the funds to achieve a6 mg/L
DO during September 1% through November 30™ will in fact change the homing tendencies of chinook
sdmon.

With respect to the statement that this action is compatible to improve the Delta food-web, this
action is contrary to the Dedlta food-web since it will reduce the amount of nutrients that drive this food-
web. This needsto be stated.



Bascdly, what can be sad is that implementation of this TMDL will result in complying with
somewhat arbitrarily established water qudity objectives for the 6 mg/L and the 5 mg/L minimum DO
vaues. What we should say in this plan is tha this is what is being done. We are complying with
CVRWQCB objectivesand that is it. We cannot promise that it is going to do anything with respect to
improving water quality-beneficid uses of the San Joaguin River and the Degp Water Channdl.

The second item on the bottom of page 1, “ determination of realistic water quality objectives
and other environmental targets that are to be achieved from the implementation of TMDL
recommendations’ , is appropriate if it includes addressing impairmerts of beneficia uses of the San
Joaquin River Degp Water Channel and the Delta where these beneficia uses are identified as removing
any DO related inhibitionof chinook sdlmonfdl migrationand any impairment of the designated beneficid
uses of the San Joaquin River Deep Water Channd area due to dissolved oxygen excursons below 5

mglL.

The third iteminthe lising of the mgjor gods of the TMDL stakeholder process, which isthe next
to last paragraph on page 1, “identification of sources and causes (i.e., ecological processes)
contributingto theimpaired water qualityor other environmental impacts(i.e. habitat degradation
or toxicity)”, is not being addressed in our study which is focusng only on low DO and nutrients that
contribute to agae which lead to oxygen demand, as well as oxygen demanding materids that through
biologica or chemica processes consume dissolved oxygeninthe Deep Water Channd area. Weare not
addressing toxicity issues or a wide variety of other issuesthat can influence the ecologica processes of
the Deep Water Channel area. We are addressing some small part of these issues.

The same problem occurs with the last item on page 1, “ allocation of source load reductions
(i.e. point-sources and non-point sources) and other management actionsthat will most effectively
reducethewater qualityimpact and restorethe currently impaired ecological processes.” Wehave
not defined, and will not define, what the ecologica processes would be if therewere no degradation. We
have not defined the extent of degradation and will not define this. We are only superficidly examining a
amal part of thisarena

The next item on page 2, “ monitoring of individual source loadsand resulting water quality
conditionsfollowing theimplementation of the TMDL recommendationstodocument and verify that
improvements are actually achieved by the environmental management actions’ , will aso not be
achieved in these studies. There is no possbility of monitoring individual source loads from dl of the
sources of oxygen demanding materids. What can be doneisto monitor dissolved oxygen concentrations
within the Degp Water Channel, and this canbe related to the god of achieving CVRWQCB Basin Plan
objectives.

Overdl, the proposed sudy plan will not achieve many of the CVRWQCB “mgor gods for the
TMDL stakeholder process’. If we are going to list these goals for asuccessful TMDL in this plan, then
we must accurately discussthe fact that the proposed plan will not achieve many of these gods. We dso



must clearly state what we will achieve through the implementation of this plan so there is no
misunderstanding of what is expected to be achieved in the TMDL process.

Page 2, under Summary of Mgor TMDL Stakeholder Process Tasks, under Task 1, as the last
line” (i.e., email list and server, web-page)” , | have found on severa occasons that the server that was
selected for the SIR has severe limitaions compared to norma server capacities, such as not being able
to accept Adobe documents. Adobeis a standard format for transmission of documents used by many
governmental agenciesand others. A server that cannot accept transmission of Adobe documentsthrough
the internet is severdly limited in it’ s ability to serve it's customers. There are readily avalable servers
which, for $21/month, have this capecity.

Page 2, under Task 2 in Data Compilation, states that one of the stakeholder processes will be
compiling of fisheriesdata. | have seen no evidence, or heard any discussons, of any attempt to compile
fisheriesdata. Further, we are only going to addressaamdl part of the water qudity datathat isavailable.
Task 2 needs to be reworded to reflect what is actudly going to be done so that we do not midead others
into bieving that we are going to provide anintegrationof “dl available’ historical data on the San Joaquin
River and South Delta region.

The last sentence on Page 2 and the first sentence on Page 3 states” The water quality model
should be directly linked to the database to allow stakeholders to test and independently evaluate
potential changes in water quality conditions. Prepare a “ rough-cut” approximation of current
loads into the river based on best available water quality and streamflow information.” This
statement istoo broad. With respect to the Chen modd, it isnot awater quaity modd, itis a DO modd.
There are many aspects of water qudity that are not being addressed. Also, with respect to current loads,
this process addresses the current |oads of materids that ether directly or indirectly are believed to be
impacting the dissolved oxygenconcentrationsinthe Deep Water Channd. Therearemany “water qudity”
loads that are not being addressed in this TMDL plan.

Page 3, Task 3, Develop Modes and Hypothess, lists severa suggested areas for specia study.
Thewording onsevera of these special studiesisloose, for examplein (a) “ and other organics’ , weare
not going to investigate other organics per se, we are going to attempt to characterize these in terms of
BOD (i.e., organics that exert an oxygen demand).

The same gppliesto item (b) - the word organics is used far too broadly. We are not going to
investigate many of the organics that may be important inaffecting fishmigration, suchas chemica sensors
disruptive agents, pesticides, other toxics, €tc.

Withrespect toitem(c), | would change * seasonal fluctuations in sediment oxygen demand”
to fluctuations in sediment oxygen demand, not tie it to a season since thisis far too long a period.



Bascdly, weneed to look at this as a function of various events, such as ship traffic, a no greater
frequency than monthly during the period May through November.

Item (g) in this lig discusses “ fish abundance and fish migration pattern”. | have seen no
evidence that thisis going to be addressed in these studies. It isa critical component of the Sudies thet is
now missing.

Page 3, Task 4, Sdect Andytica Toals, states “ calibrate (with possible modifications and
enhancements) theavailablewater qualitymodel (s) to simulatethe observedwater qualityprocesses
and DO concentrations in south Delta channels.” Again, this is too broadly worded; there is no
question about the need to modify and enhance the existing Chen DO modd for thisregion. Also, inthe
same task isthe mention of the water quality model and water quality conditions. These terms are used
tooloosdy. We aretaking only about DO issues, and we should be surethat iswhat we focus on, not the
generic water quaity. Water quality is properly related to beneficid uses. We are not discussing or
addressing beneficid useissues, we are discussing achieving a DO water qudity objective which may, in
some yet undefined way, be related to true water quality issues of concern to the public. We should not
midead the public (stakeholders) and othersinto bdieving we are addressing water quaity issues. We are
addressing DO issues that may be related to water qudity. 1t should be recognized that we could cause
the public (stakehol ders) inthe San Joaguin River watershed, and the people of Cdifornia to the extent that
they hdlp fund this, to spend large amounts of funds contralling oxygen demanding materids and have little
or no impact on the overdl beneficia uses of the San Joagquin River Degp Water Channel and the Delta.
In fact, we may be impairing the overdl fisheries resources of the Delta by these proposed actions.

It is extremely important that we start to educate regulatory agencies, consultants, and the public
that the chemical concentrationapproach, whichisthe one being followed inthese studies, is not necessarily
valid to address true water quality issues. What we need is a study that focuses on chemica impacts to
beneficia uses, not chemical concentrations.

Page 3, Task 5, EvaduaeBasn Plan Objective, isan extremdy important areathat needs atention.
| have seenno evidence, however, that this is being done. We need to expand the discussion hereto more
than just temperature. There are a wide variety of factors that can influence fish homing migration
tendencies. The statement is made that the Technicd Committee will consder conducting biologica
monitoring to collect data on fish abundance and passage - funds should be sought to do this work.

Thisisatopic that | worked on while teaching at the University of Wisconsn at Madison in the
1960s, where my graduate students and | specificaly focused on chemica tracers that mativate fish to
home to a particular location. Further, | was involved with Dr. Art Hader, University of Wisconan at
Madison Department of Zoology, who isaninternationd expert on fishhoming, instudies on coho salmon
migration in Lake Michigan where he was able to imprint fish with synthetic chemicals which then caused
the fishto home to streams which contain these synthetic chemicas. This work established that chemicas
arethe mgjor factor inhoming. The studiesin Task 5 should be part of what is considered in our Technica

4



Subcommittee activities, and not left to someone ese who would likely be able to use the assi stance of the
expertise within our subcommitteeto design, implement, and interpret the results of future studies on why,
if it fill occurs, that coho sdlmon do not migrate through the Degp Water Channd during the fal months.

Inpage4, Task 6, and other places, mentionis made that this planwill address south Delta Channel
lowDO issues. There are many south Deltachannds that will not be considered inthis process. We need
to be much more specific about what is being considered in this project.

Also in Task 6, mention ismade of “ BOD and ammonia”. We need aso to condder organic
nitrogen as a source of oxygen demanding materidsin dl of our studies. This can occur directly through
minerdizationof organic nitrogento anmoniawhichexerts an oxygendemand, or whichconvertsto nitrate,
then simulates agae which exerts an oxygen demand. Both of these types of processes need to be
considered.

Regarding the statement on page 4, Task 6, “ all future management decisions should be
supported by real-timewater quality monitoring” , | do not agree that we need real-time monitoring to
veify that the DO objective ismet. Red-time monitoring often generates massive amounts of datawhich
represent a severe compromise of what is needed and what can be readily obtained by appropriately
conducted monitoring. | am concerned about the emphasis on attempting to continuoudy monitor
chlorophyll through fluorescence measurements. As| have pointed out severa times, | am highly familiar
with the unrdiability of fluorescence measurements as a measure of planktonic dgd chlorophyll. | had a
gudent do histhesisonthistopic. A far more rdliable gpproach than can be achieved through conventiona
chlorophyll monitoring, is grab sampling of chlorophyll asafunctionof depth. 1t may be chegper inthelong
term, and will certainly yield more rdliable data

An aspect of the chlorophyll measurements which | fed has beeninadequatdly addressed thus far
isthe potentid for ajust above bed trangport of afluff zone of dead agae/chlorophyll in the San Joaquin
River. This may account for the disappearance of some of the nutrients and algae between Verndis and
Mossdale. The past studies have, in genera, been superficid with respect to properly sampling the San
Joaquin River in the Deep Water Channel with depth. When | first reviewed the past studies last May, |
immediatdy found these sudies had faled to consider theimportanceof sampling versus depth. Thisneeds
to be done. The value of this gpproach is being demongtrated by the follow up to my suggestions on
vertica profilesof oxygen, etc., in the Degp Water Channd area. We need to do the samething in the San
Joaguin River to be surethat we understand how materids are being trangported in the River. Any work
whichinvolvesautomatic or continuous monitoring must beaccompanied by subgtantiad, in depth monitoring
at the dte at periodic intervds to veify that the continuous monitoring system properly measures the
concentration of congtituents &t the location and time of sampling.

Page 4, Task 7- Prepare TMDL Report, should include a discussion of the uncertainties associ ated
with the conclusions and recommendations set forth in this report.



Page 5 under Task 1- Facilitate Stakeholder Processfor TMDL Investigations and Evauations,
the firgd paragraph mentions “ supplemental funding for active participation by environmental
organizations and key regulatory and resource agency staff.” | strongly support this approach, but
wishto emphasize that agricultura interestswill dso likdy need funding. Whilemunicipa stakeholdershave
apotentia source of funding through their tax-base and fees to cover their activities, agriculturd interests,
environmental groups, and regulatory agenciesdo not have this same funding mechaniam. In order for the
TMDL process to be a true stakeholder developed process, it is essentid that adequate funding of dl
stakeholders be available.

Page 5, Task 1, paragraph 2, statesthat the objective “ isto createandimplement awater shed-
wide, adaptivemanagement strategic plantoachievedissol ved oxygen objectivesfor the protection
of beneficial usesinthelower San Joaquin River...” . | would delete” the protection of the beneficial
usesin the lower San Joaquin River” , thisistoo broad a statement. Thefocusof thiseffort isto achieve
a dissolved oxygen objective. A markedly different, much more comprehensive study needs to be
conducted to address the protection of beneficid uses of the lower San Joaquin River.

Page 5, third paragraph, definesthe watershed as* land that drainsintothelower San Joaquin
River and South Delta area” . Again, the definition of South Delta is not restricted to the Deep Water
Channe. We need to be certain we understand what the area of consideration isfor our project. Also,
as of yet | have not ruled out atmospheric sources as part of the study area.

Page 5 under Task 1 focuses on “ scientific research”. It has become clear that there isalack of
understanding of the role of engineering in this process. Thisis an engineering problem which isto based
onstientificdly devel oped information. Thereiscond derabl e engineering methodol ogy needed to properly
develop a TMDL for the low DO problem within the Deep Water Channd of the San Joaguin River.
Engineering approachesto issuesof thistypeare often quite different than scientific approaches. Engineers,
by training and objective, focus on problem solution using the best possible science. Mot of what isbeing
cdled scientific in these sudiesis basicaly engineering. It needsto be recognized as such.

Page 6, first paragraph states that “ the dissolved oxygen concentration at all other placesin
the San Joaquin River should be at least 5.0 mg/L.” Thisissue needsto be better defined since, if itis
taken in aworst case based interpretation, it means that there shal be no exceedance of the 5 mg/L DO
water quaity objective at any location, including a millimeter above the sediment-water interface, at any
time morethanonce every threeyears. Isthiswhat is meant by this satement? If so, it needsto be clearly
defined as such.

Aspart of this definition, the Stuation that exists early in the morning in backwater channel arees,
where there is active photosynthesis during the day but significant did dissolved oxygen changes from late
afternoon to early morning, needs to be consdered. Are we attempting to control, through this TMDL
process, dissolved oxygenat 4 or 6 inthe morning? | have prepared a separate discussion of these issues
which | plan to circulate among the Technicd Committeefor review to beginto formulateaclear definition



of theseissues, so that the TMDL god is explicitly defined. If achemical concentration, worst case based
gpproach isused asa TMDL god, no DO exceedances bel ow the 5 mg/L. standard during the December
1% through August 31%, and 6 mg/L DO objective between September 1% and November 30" isthe goal
at any placeinthe water columnand at any time during the day, then thisis asgnificantly different goal than
one of protecting the beneficid uses of the San Joaguin River Deep Water Channel, and the associated
upstreamand downstream waterbodies, from the impacts of dissolved oxygendepletioninduding saimon
migration through the area.

One of the issues that needs to be consdered in any TMDL development is the appropriateness
of the TMDL god, with particular reference to the gpplication of the worst case based, no DO less than
5mg/L a any time, a any location. The Degp Water Channel areais, to me, anareathat could dlearly be
judtified for a potentia change in the beneficid useliding during certain times of the year. Itisclear from
my many years of experiencethat it will not be possible, evenafter spending many tens of millions of dollars
for nutrient control, to control the DO depletion immediatdy adjacent to the bottom of the Deep Water
Channd. There will dways be sufficient dgd growth in this system, even with extreme measures in
controlling nutrient input, so that therewill be DO depletioninthe Deep Water Channel near the sediments
each summer and fdl. While this DO depletion may not be significantly adverse to the samon migration,
aswdl asfish production, within the Deep Water Channel or e sewhereinthe San Joaguin River, it could
be adverse to certain benthic invertebrates. This Stuation is much the same asin every eutrophic lakein
the world where the sediments just below the surface are anoxic, contain hydrogen sulfide and ammonia,
and are highly toxic to certain forms of aguatic life due to the low DO, sulfide, and/or anmonia.

Since the CVRWQCB faces an impossble dtuation of trying to meet aTMDL god that would
require there be no dissolved oxygendepletionbelow 5 mg/L at the sediment-water interface, it is part of
the work plan for the TMDL goa to consder modifying that requirement so that an impossible god
gtuation is diminated and reasonable gods can be established. Ultimately, the TMDL for nutrient control
will have to be a compromise between various technologies for control of nutrients and other oxygen
demanding materids rddive to thar cause, aswel asthe potentia for providing oxygento the Deep Water
Channel. Part of the process of baancing cost and goals and what can be accomplished should be
investigated from atechnica and engineering perspective as part of the TMDL work plan.

My wife Dr. Jones-Lee and |, and my graduate students, have done extensive work on dredged
sediment management in many waterbodies around the country. Based on having investigated many
waterbodies associated with dredging operations, aswell as many lakes and severd estuary systems, itis
my assessment that the Degp Water Channdl in the San Joaquin River will dways have aDO depletion
problemevenif dl faming, dl municipdities, and dl inputs fromanthropogenic sourceswere stopped. The
development of that Channdl creates a Stuation where DO depletions near the bottom are characterigtic
of asystem that will occur no matter what nutrient control program is implemented.  This does not mean
that nutrient control should not be implemented, it just means there is need to establish reasonable god's
to be certain that expenditure of fundsresultsinasgnificant beneficid use of the area. Rather than waiting
until the end of the TMDL processto beginto addressthisissue as part of the TMDL plan, thisissue needs



to be addressed now through a specia committee of expertswho can work with appropriate stakeholders
to begin to formulate how best to address thisissue.

Page 6 under Task 2, as discussed above the accumulation of dl fisheries datafor the San Joaguin
River and South Ddta, and its integration with water quality data, is not something thet, asfar as| have
heard thus far, is going to be accomplished in this project. That information, while highly desrable, is
gpparently beyond the scope of funding available.

Page 6, Task 2, fird paragraph mentions the continuous DO monitors operated on the San Joagquin
River. If I understand this Stuation correctly, these monitors only sample surfacewaters. Itisdifficult for
me to understand why anyone would establisha DO monitor that only samplessurfacewaters. It hasbeen
known for at least 40 yearsthat in Stuations such asthistherewill be vertical changesin DO. In order to
describe DO in the water column at a particular location it is necessary to monitor at several depths.
Continuous DO surface monitoring can be used in ameaningful way if, and only if, periodic vertica profiles
are taken at the location where the surface monitoring is taking place. Without vertical profiles the DWR
surface water monitoring is of limited value in addressing red issues of concern to water qudity
management, and may, as it has done, lead to incorrect conclusons concerning the DO gtuation in the
Deep Water Channd where therewas alack of understanding of DO depletion near the bottom by those
who had been working on thisissue for anumber of years at the beginning of summer 1999.

Thefirg line of page 7 mentions fluorescence monitoring for chlorophyll will be added to the DWR
gations for continuous DO monitoring. Asl haveindicated, any continuous monitoring of chlorophyll usng
fluorescence must be accompanied by a comprehensive program to relate what is measured through
fluorescence to actua chlorophyll that is related to dga biomass. In aStuation such asthe San Joaguin
River, the fluorescencemeasurementscaneadly lead to highly unrdiable assessments of the planktonic alga
biomass present in the sample.

Page 7, third paragraph states “ the volatile suspended solids (VSS) measurements were
eliminated recently, but should be continued because this is the only measurement of organic
material” . As| discussed at a recent Technica Committee meeting, VSS can be highly unreliable in
edimaing organics, especidly if there is any sgnificant amount of magnesum carbonate present in the
evaporated samples. Magnesium carbonate and some other inorganic congtituents are volatile under the
temperatures at whichcombustionof suspended solidstake placeinthe V SStest. Studiesneed to be done
to evaduate what V' SS measurements on the San Joaguin River mean relative to agd concentrations as
made by properly conducting chlorophyll measurements. Another factor to congder isthat diatoms will
show a different relationship between VSS and totd solids/chlorophyll because of the slicacontent of the
organisms. A much greater percentage of other types of agae will be measured as volatile suspended
solids than for diatoms.

Page 7, third paragraph states that “ BOD samples should be added to the sampling plan for
at least ayear or two to obtain correlationswith chlorophyll and VSS' . | agree, dthough BOD should



be measured routindy throughout the TMDL development and implementation process. There should be
no termination of BOD measurements for at least five to ten years, if ever. It isthe only parameter that
potentidly measures the oxygen demand in the water column.

Page 7, fourth paragraph mentions there is a possibility that the City of Stockton would reingtate
it’ sfrequent measurementsof various parametersif the datawere determined to be ussful. Dataof thistype
is useful to this project. We need to have current data on these parameters to compare to the 1991
extreme drought period. The City of Stockton should conduct these types of studies for severa years.

Page 8, fird paragraph, mentions that the City of Stockton routingly measures certain parameters
which include total phosphorus. Soluble orthophosphate should dso be measured, aswell as chlorophyll.
Also, there is need for the City of Stocktonto do astudy on the characterigtics of it’s effluent that lead to
increased ammonia concentrations being discharged from it’s treatment works beginning in August each
year. Thereis need to understand why this occurs and what its sgnificance isto contributing to locaized
DO depletion. It may not be possible to judge this Sgnificance based onadiluted effluent. There may be
locdized impacts that need to be considered as part of the TMDL process.

Page 8, at the bottom, mentions three basic sources of BOD materias, one of which is the
“ Stockton RWCEF effluent load (i.e., BOD and ammonia)” . Added to these sources should be organic
nitrogen. Organic nitrogen discharged by Stockton could, at certain times of the year, contribute to the
sediment oxygendemand through the minerdizationand conversonto anmonia whichthenether depletes
oxygen directly, or through the conversion to nitrate under aerobic conditions, simulatesthe growth of
algae. A sub-set onthe Stockton sourcesthat is not mentioned isthe late spring and summer wet westher
and dry weather discharges from urban areas within Stockton, and possibly other communities, to the San
Joaquin River system which elther add oxygen demanding materids directly, such as ammonia, or add
nutrients, such as nitrate, which in turnstimulatesthe growth of algae that leads to oxygen depletion. The
urban stormwater impacts on the oxygenresources of the Degp Water Channel need to beindudedinthe

specia purpose sudies.

Page 8, lagt item, “ sediment sources of biochemical oxygen demands (i.e., SOD and
ammonia)” should be changed frombiochemica oxygendemand to sediment associated oxygendemand.
A subgtantia part of the oxygen demand associated with sediments is not biochemicaly controlled. It has
been wdl understood for nearly 40 years that an appreciable part of sediment oxygen demand is due to
chemical (abiotic) reactions between ferrous iron and sulfides which react directly with oxygen that either
migrates into the sediments, or, whenthe sediments are stirred in the water column, reacts with oxygen in
the water column. These reactions are extremely fast inthe neutrd to akaine pH range compared to the
biochemica oxygendemand of conversionof organics, indudingdead agae, through respiratory processes
to CO, and water. Failure to recognize the abiotic sediment oxygen demand reactions is a recurring
problem that continues to crop up in the SIR writings about sediment oxygen demand issues. | have
commented onit number of times. Thereisneed for al of the SIR TMDL participantsto read the sediment



oxygen demand conference proceedings booklet that was held at the University of Georgia severa years
ago.

Page 9, fird paragraph, line 7, which states “ three basic sources’, change that to four basic
sources which includes the urban ssormwater and dry wesather flow contribution.

Page 9, third paragraph, | agree that there is need to do a specia study on Stockton’s oxidation
pond effluent, especidly reaive to the ammonia situation. | am aso concerned about the summer addition
of nutrientsfrom|ocal nearby sourcesto the San Joaquin River Deep Water Channel areawhich simulates
locd growth of dgae. This needs to be addressed.

Page 10, second paragraph, mentions the continuous monitoring of chlorophyll fluorescence at
Mossdde will be conducted. As | have discussed, there is need to be certain that monitoring yields
representative results, not only surface water monitoring but aso monitoring near the bottom. Situations
such as a dow moving river can have gppreciable near bed load transport of dead or dying agae, which
can be much higher than a other locations in the water column.

A study needsto be done to better understand what happens betweenVerndis and M ossdad e with
respect to nutrients and agae concentrations.  Are the differences that have been observed due to the
inadequate sampling at either or both of these locations? More detailed sampling at bothlocations needs
to be done every couple of weeks to determine what the red load is, and how the measurements that are
being made on a routine basi's correspond to what the rea agae and oxygen demand load is at these
locations.

Page 10, fourth paragraph, statesinthe middle of the paragraph, that the River isfully mixed. One
of theissuesthat | am seeing through my attending various Technicd Committee meetingsis an apparent
lack of understanding of how little temperature change in the temperature range of 20-30°C can lead to
draification. The changein density of water with temperature in the 20-30°C rangeis very steep, leading
to smdl changes in temperature causing sgnificant Sretification barriers to mixing. It is important that
consderation of dengty differences versus depth be considered in assessing whether the system is fully
mixed. From what | have seen of this systemit may not dways be well mixed, especidly under low flow
conditions. This needs to be better understood.

Another aspect of this Stuation isthe effect of smal boat and, in the Degp Water Channd, large
ship traffic onmixing. A specia purpose study should be conducted to seeif theintensive small boet traffic
in the San Joaquin River and large boat traffic in the Degp Water Channdl are sgnificant factors that, in
times of intense use, lead to destruction of gratification and the mixing of low DO waters from near the
bottom into the water column.

Page 10, fourth paragraph, discusses the relationship between turbidity and dgae. Severa years
ago | had alarge project in Spain concerned with assessing nutrient |oads/eutrophication response of
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Spain’s800 reservoirs. Aspart of this study, and the international OECD studiesthat my graduate studies
conducted during the 1970s and 1980s, we established ardaionship between planktonic aga chlorophyll
and Secchi depthinwaterbodies. Thisrdationship can beused to estimatetheimpact of inorganic turbidity
and color ondgd growthinwaterbodies. Wefound that in order for awater body to have decreased dga
productioncompared to what it should, based onits phosphorus |oad, the Secchi depth during the summer
had to be lessthanabout two-tenths of ameter. Thereisneed to examinethe Secchi depth planktonicaga
chlorophyll data for the surface waters of the San Joaguin River and Deep Water Channel area to see
whether the inorganic turbidity arisng from upstream erosion is contributing to decreased rates of dgd
growth. Thisisof potentid sgnificance since the control of the erosionupstream could result inincreased
water clarity which would simulate additiona dga growth in the critica areas just upstream of the Deep
Water Channdl.

Page 11, fird paragraph, discusses the settling of diatoms because they are poorly adapted to the
Deep Water Channel area, where they sditle to the bottom.  The issue isnot adaptationto the Deep Water
Channdl, it isthat dgd and bacterid respiration exceeds photosynthes's and thereis anet oxygendemand
due to respiratory activities and eventua desth and decomposition.

Page 11, firgt paragraph mentions that measurements of settling and decomposition ratesin algee
will be undertaken. As hasbeen discussed a various Technical Committee meetings, the measurement of
settling dgaeis very difficult to do and often highly unreligble.

Page 11, second paragraph states that “ light/dark bottle measurements will be used to
determine the light conditions necessary to maintain algal growth and to characterize the effects
of algae on DO in the downstream deep water ship channel”. We do not need to do light and dark
bottle measurements to make those estimates. Secchi depth is adequate to characterize the photic zone.
There is so much work throughout the world on this topic thet it is relaively easy to estimate. Some
confirmation may be desired to show that the classical relationships that have been found by many
investigatorsin many parts of the world are applicable to the San Joaquin River system as well.

Page 11, second paragraph again focuses sediment oxygen demand on organics. While organic
materia such as dead dgae and possible particulate wastewater components have origindly contributed
to and continue to maintain sediment oxygen demand, they may not be the primary basis for exercisng an
oxygen demand during the summer months. The accumulated reduced ferrous ironand sulfideare dmost
certainly aprimary factor in controlling sediment oxygendemand. Thishasbeen foundininvestigation after
investigation throughout the world. As | discussed last June, studies need to be done to establish the
relative sgnificance of biologicaly mediated oxygen demand insedimentsversus chemical-abiotic sediment
oxygen demand.

Page 11, second paragraph mentions settling chambers to determine the deposition of dgae and

other organic materiasin the river sediment. Gresat caution must be exercised infollowing this gpproach.
How will the issue of large ship traffic, which stirs the sediments from the bottom to the surface, be
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interpreted? There is no doubt the passage of a ship will stir up large amounts of materias from the
sediments which then could appear as fresh deposited agae in any sediment traps.

Page 11, third paragraph, discusses the potential contributions of urban drainage as a source of
oxygen demand and nutrients. One of the components of the studies that should be conducted is to
evduate the source of the nutrients that are found in the stormwater runoff, especidly during low flow
conditions. Of particular concern is the potential for high groundwater withinthe City to be contaminated
by nitratefromlawnfertilizers, which in turn then is a source of nitrate withinthe dry weather flows. If high
nitrate is found in the dry weather flows, then studies upstream of the source of this nitrate should be
conducted. Further, if the dry weether flows are high in anmonia then the source of the ammonia (i.e,
possibly decomposing organic nitrogen that has accumulated in the storm sewer system) should be
investigated. Isthis due to leaves and other vegetative materids entering the storm sewer system?

Page 11, last paragraph, inmid-paragraph mentionsfirst sediment chemistry and thenCOD. Firdt,
the term chemidiry iswrong. Chemidry refers to the chemical reactions involved. Sediment chemical
characterigtics is the proper terminology. Second, as | have discussed in detail previoudy, COD isnot a
measurement that gives an interpretable assessment of anything. 1t should not be measured. As| have
discussed at previous meetings, what needs to be measured is the rate of oxygen exertion by sediments
takenfromvarious depths, aswell as suspended into the water column near the sediment-water interface.
Through the kinetics of oxygen uptake, it is possble to determine whether the oxygen depletion isdueto
abiotic-chemical reactions between ferrous iron, sulfide, and oxygen, or is due to biochemical processes
which have much lower rate congtants for oxygen depletion versustime.

Page 11, last paragraph mentions the study of temperature effects. One of the things that may be
found isthat the temperature effects on sediment DO depletionrates may be very amdl due to the fact that
the reaction betweenferrousironand oxygenhave alow activationenergy, and thereby limited temperature
coefficient, while BOD typically has a doubling per 10°C change in rate.

Bottom of page 11, top of page 12, mentions the proposed approaches for assessing sediment
oxygen demand. As | mentioned previoudy, great caution should be exercised about proceeding with
sediment oxygen demand measurements as were proposed in the CALFED proposal. Certainly, the
origina proposa approach of smply measuring a bunch of sediment oxygen demands at various locations
withthe stirred chambersishighly questionable and should only be done after proper evaluation has been
made in which there is an understanding of how to interpret data of thistype. Such measurements do not
provide redidic assessments of the true sediment oxygen demand of sediments, and can eadly yidd
erroneous conclusons on the role of oxygen demanding materials of sediments in depleting oxygen in the
overlying waters.

Page 12, second paragraph mentions the USGS has aturbidity meter at the StocktonUVM gtion.

Does this measure turbidity at various depths? If not, then it may be giving an unreliable assessment of
suspended particulatesin the water column.  Again, as with dl these continuous measurements, there is
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need to do detailed verticd profilesat various timesover severd yearsto be certain that the measurements
made represent interpretable results.

Page 12, second paragraph uses the term “ effective SOD”. | do not know what “effective SOD”
is. Thisshould be defined, or deleted and just use SOD.

With respect to SOD, as discussed previoudy, it is very important to incorporate the concept of
bedded SOD (the SOD associated with sediments that have not been stirred into the water column), and
suspended SOD (the SOD associated with water currents, ship traffic, organism activity, etc.).

Page 12, third paragraph states “ because the most likely sources of SOD materials are
upstream river loads and the RWCF effluent, ...” . | do not know that the most likely source of SOD
is upstream river loads. There can be a very ggnificat SOD associated with the dgae that devel oped
within the Deep Water Channd.  The issue of dga development within the Deep Water Channd area
Versus upstream sources needs to be investigated in this study.

Page 12, third paragraph statesthat “ natural isotope analysis(i.e., carbon, nitrogen) toidentify
the dominant source of sediment organic material” could be explored inthisstudy. Gresat caution has
to be used indl of these attemptsto usetracersto investigate sources of congtituents. Asanindividua who
has done considerable work on natura and anthropogenic tracers or condtituents, | know, from my own
experience and the literature, that it is virtualy impossible to use tracers for any other purpose thanto say
that a particular source, such as an upstream dairy, contributes the tracer compound to a particular point
where measurements are made. We dready know that information. If the dairy dischargesinto the San
Joaquin River, or to land where stormwater runoff from the areareceiving the discharge enters the San
Joaquin River, then you would expect that maeriads derived from the dairy will be present in the San
Joaquin River, induding the Deep Water Channd. If these materids are either particulate or incorporated
into algee, then they will show up inthe sediments. This does not mean, however, that the finding of a
condituent in settling organics has any meaning to the source of condtituents from the dairy, etc., being a
ggnificant factor in sediment oxygen demand. A mgor study will have to be done with each tracer to see
how the tracer behaves with respect to transport, transformations, etc., relative to the constituents of
concern, namely those congtituents that either directly or indirectly through algae contribute to sediment
oxygen demand.

These kinds of studies could require massive expenditures and prove to be largely unreligble.
Tracers may have very limited applicationto addressing real i ssues associ ated with understanding the water
column and sediment oxygen demand in the San Joaquin River Degp Water Channel area. Any proposal
to usetracerswithinthis system must be accompanied by adetailed discussionthat can be reviewed, prior
to their use, on how the datawill be used to interpret the relationship betweenthe tracer measurementsat
aparticular location in time, and the congtituents that exercise an oxygendemand within the water column
and sediments.
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Page 12, under Task 4, second line, mentions water quality models. Asdiscussed € sawhere, these
are not water quaity models, they are DO concentration models. The coupling between DO and water
qudity beneficid use impairmentsis not considered nor addressed in the modd.

Page 12, Task 4, near the end of the firs paragraph, states “ the models can be tested by
comparing measurementswith simulated historical conditions’. Bascdly, thisis curvefitting. While
thisis the conventiona gpproach that is used for modding at thistime, it is not necessarily reliable and has
often been found to be unrdiagble in predicting how dtering nutrient loads to a waterbody will affect aga
production-biomass and sediment oxygen demand. There have been a number of studies in the Gresat
Lakes region on the relative merits of various types of modeling, where it has been concluded by severa
expert pands that numeric modds of the Chen DO modéd type, while ussful tools for helping to understand
processes through defining areas that need attention, may have limited religbility in predicting the impact of
dtering nutrient loads on water qudity characteristics. Thebasic problemisthat thesemodelsared| gross
overamplifications of the red sysem. While they may be tuned through adjustment of coefficients to an
average between wet years, dry years, etc., they do not have the ability to be extrapolated to sgnificant
changes in nutrient loads. Therefore, while they are the best tools available for this type of Stuation, it
should be understood that they may not be veryrdiable evenif the data can be curve fitted to severd years.

Page 13, fird paragraph, discusses* the model (s) be calibrated and confirmed by independent
peer review” . Independent peer review is not going to solve the inherent limitations of the predictive
capabilities of such modds under sgnificantly dtered nutrient conditions. All the peer review cando isto
point out potentia problem areas, it cannot correct the problems.

Page 13, under Task 5 - Veify the water quality targets for the TMDL, dtates that “ the DO
objectiveof 6 mg/L duringthefall periodisprotectiveof migrating chinook salmon” . As discussed
elsawhere, that satement islargdy without atechnical foundetion. The studiesthat have been done do not
support that statement. They provide inference that over 30 years ago, based on tagging just afew fish
over alimited period of time, it gppears that the fish migration upstream through the Deep Water Channd
areaisinhibited by some factor whichcould be dissolved oxygen, temperature, avariety of other pollutants,
a lack of flow, and while not discussed, the loss of chemicd sgnal from home waters. It is certainly
inappropriate to extrapol ate fromthe mid 1960s to the 2000 conditions and say that those studies have any
relationship to the conditions thet exist therenow. If the 6 mg/L DO TMDL objective perssts, then there
isan urgent need for substantid effortsto establishthat it has some technicd vdidity for today’ s conditions.

Page 13, second paragraph under Task 5, mentions that DFGis planning to do some fish tagging
dudiesinthefal of 1999. | understand that these studies are not going to be done now. This should be
verified. Evenif thereisaddayed migration it should not be interpreted, without congderable additiona
sudies, that this delayed migration is in fact due to a depletion in dissolved oxygen in the Deep Water
Channd area. There are many reasonswhy fish may not migrate upstream. Before the stakeholdersinthe
San Joaguin River watershed are trapped into spoending tens to maybe one hundred or more milliondallars
in nutrient contral to try to meet a6 mg/L DO leved within the Degp Water Channel areg, thereisample
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judtification to properly investigate whether a delayed fish migration doesin fact occur, and the cause of
this delayed migration be reliably established, with particular reference to whether DO lessthan 6 mg/L is
acause.

Page 13, last paragraph, and top of page 14, discusses hydroacoustic monitoring of fishmigration.
| strongly support such approaches because of the fact that fishmigration issues play such adominant role
in establishing one of the TMDL gods.

Page 14, end of the first paragraph, states that “ timing of the chinook migration in years with
relatively high flows (i.e., good water quality conditions) can be used as a templatefor evaluating
the effects of poor water quality (high temperature, low DO) on chinook migration”. Evenif there
is adifference found between high flow years and low flow years, it still does not establish that dissolved
oxygenisthe congtituent responsible for the lack of migration under low flow conditions. Associated with
lowflowareavariety of other factorsthat caninfluencefisnmigrationwhichare likdy muchmoreimportant
than changes in the DO from 6 mg/L to 5 mg/L.

Page 14, firg paragraph, agan the term water qudity is used too loosdly to describe DO
conditions. The authors of documents in this process should stop using the termwater quaity asageneric
term, when they redlly mean DO. As discussed e sawhere in these comments, water quality has a much
broader context than just DO in the Deep Water Channel.

Page 14, third paragraph, mentions a Corps of Engineers aeration device. At arecent Technica
Committee meeting the satement was made that the Port/Corpswas operating the aeration system &t this
time. Following that mesting, | visted the areaand found that the aerators have not been unpacked for this
year. They were not operating and, in fact, were still covered with a canvas cover. There is need for
someone to contact those who control the operation of this system to find out the actual practices with
respect to how the decision is made when to operate, what operation is actualy done, etc.

Page 14, third paragraph, discusses studies to verify that the generator is functioning as designed.
Before any fidd studies are undertaken a critical evauation of what is expected from this type of device,
based on studiesconducted el sawhere, should beconducted. Further, somepreiminary caculationsshould
be made onthe potentia cost of indaling and operating aeration devices of the type that has been ingtdled,
aswell as other types of devicesthat could beingdled, to contribute 1, 2, 3, and 4 mg/L to the dissolved
oxygendeficit in the Degp Water Channd during timeswhenthe DO islessthan5and 6 mg/L. Isaeration
of this sysem even potentidly economicaly feasible withthe best of the aeratorsthat are avalable? If the
results of those caculations show promise, then possibly proceed withfidd studies of the type discussed.
Some pre-engineering caculations should be done before any field testing is done of the exigting agration
device.

One of the issuesthat is not discussed as a potential remedy for the low DO Situetion is a diversion
of Sacramento River water flowto the San Joaquin River to flush out the Degp Water Channel during low
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flow conditions. There can be little doubt that ultimatdy the southern Cdifornia interests will be able to
develop some type of “peripherd cand” which will divert Sacramento River water around the Delta for
export south. Aspart of this process, consderation needs to be given to whether the size of the diversion
channe could not be increased, down to the San Joaquin River just above Stockton, to transport
Sacramento River water to the San Joaquin River to increase flow of the San Joaquin River during low flow
conditions.

Page 14, last paragraph, states “there are substantial urban drainage and agricultural
drainage loads of nutrients and organics...”. This discusson takes place in connection with assessng
“non-point sources’ of congtituents. It should be understood that stormwater for regulatory purposes, at
this time from any community that has a population over 100,000, is classified as a point source and that
likey beginning this fdl smaller communities which will be regulated under US EPA’s Phase |1 urban
stormwater management program, will be point sources since they will have NPDES permits. The only
non-point urban sources will be those small communities that are excluded from Phase 1. The Phaselll
rules are not yet publishedin find form, and therefore the communities that would be involved are not yet
known.

Page 14, near the bottom of the last paragraph, states “ both urban and agricultural best
management practices (BMP) for controlling nutrientsand organic runoff will be investigated and
evaluated”. Isthisto be done under this TMDL process? If so, then a detailed write up of this issue
should be included.

Thiswrite up, and elsawhereinour discussons, the term BM P hasbeen used, asiit traditiondly is,
to imply some kind of a process that will control congtituents in non-point source runoff. The term BMP,
however, isfrequently incorrectly used. The BMPsthat have been devel oped for urban stcormwater runoff,
and for that matter agricultura runoff, have been devel oped without regard to what they accomplishin the
way of improvement in the beneficia use of receiving waters receiving the BMP treated water. Severa
years ago Dr. Anne Jones-Lee and | wrote a paper entitled “ Stormwater Managers Should Beware of
Snake-Oil BMPs for Water Qudity Management” (1998) - avalade from our website,
www.gfredlee.com. Typicaly, BMPsfor treating urban sormwater runoff, and for that matter agricultural
runoff, are selected from acompilationinaBMP manud. They include such things as retention basins,
grassy swales, infiltration systems, etc., and non-structural approaches such as good housekeeping, etc.
They can dso indude advanced wastewater trestment technology such as reverse osmosis, activated
carbon treatment, etc.

Unfortunatdly, the urban sormwater field has been using the term BMP incorrectly, where those
working withcitiesand some city public works departments assume that if they usea“BMP” out of aBMP
manud, and inddl thisto satisfy regulatory requirements of having “treated” the sormwater runoff with a
BMP, that they are protecting water quality. However, when the efficacy of aBMP is evauated from a
water quaity management perspective, this gpproach is obvioudy technicaly invalid. The purpose of the
BMP (best management practice) isto control the water quaity use imparment in the recelving waters for
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whichthe BMPisingdled. Whiletypicdly BMPs are evduated by an across the unit removd, the only
way to truly evauate the efficacy of aBMP is to assess its impact on the beneficid uses of the receiving
waters which are treated by the BMP.

Anexampleof the inappropriate approach that conventionally occursistheremova of heavy metds
from urban sormwater drainage. Urban dreet drainage contains high concentrations of severa heavy
metals, such as copper, lead, frequently zinc, and occasiondly cadmium. Most of these heavy metdls are
inparticulate form. Running urban sormwater through adetention basin will remove someof the particulate
heavy metds and give, depending onthe hydraulic loading of the detentionbasin and itsdesign, asgnificant
percent remova of heavy metds canbe achieved. However, when thisremova isexamined on theimpact
to the recaiving waters, it isfound that the particulate heavy metds inurbanstormwater drainage are innon-
toxic, non-available forms and do not affect the beneficia uses of the receiving waters. Thetoxic, avalable
forms of heavy metds pass through the detention basin. These are the forms of the metalsthat need to be
removed. The efficacy of the BMP evaduation, however, ignoresthisissue. It isimportant that any BMP
evauation associated with this TMDL development be based on actudly addressing the DO in the San
Joaquin River Degp Water Channdl.
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