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Executive Summary
Description of Project: This project will produce a management action plan to eliminate the
oxygen depletion in the San Joaquin River during the fall.

Many poim and non-point source~ and physical factors have been attributed to e~use nfthe oxygen
depletion in the river, but available data and modeling tools have been inadequate to develop a
reliable and efficient management action plan,

The m~l~A~e~ant action plan will be developed over 3 years and will include

gaps in the existing dissolved oxygen managemeat model for v~rifi¢~fion and calibration of

~ction plan.
~r~bi~m: Dissolved oxygen ~!edoa 9~s
Stockton in the fall wharl e~a~ ncentrations below 2.5 mg/l are
common (USBR 1968-i~1!~D’~’19875i9~i $0~es and Stokes 1998). Dissolved oxygen
concentrations below 6 rag/1 are ecologically damaging because they are a barrier to upstream
migration of adult fall-run Chinook salmon that spawn in the Mereed, Tuolumne and Stanislaus
Rivers between September and December (CDFG 1970). The San Joaquin salmon population has
severely declined and is considered a "species of concern" by the US FWS and was listed as a
threatened species by NM~S. Low dissolved oxygen concentrations can also kill, stress or block
migration of otber fish and may negatively impact the health of the entire aquatic communky
(CVRWQCB 1997).

Compatibility with CALFED.~ O~.~q~p~

impade~ the CALFED goals to! 1) recover at-riSk
populations and minimize the need for fizture e0.dangered species listings, 2) rehablhfat~ natural
processes that support natural aquatic communities and favor native communities and 3) improve
and maimain wmer and sediment quality to eliminate toxic impacts on organisms in the ecosystem.
Oxygen depletion in the San Joaquin River is a focused action for this proposal package.

This project is directed toward the EP3? target species, fall-run Chinook salmon and will assist with
CALFED Water Quality Program goals to: 1) e!imi~gt~

3~e]~ihat~ ~r~Ss tO fi~h ~nd O~r aq,,atic organism~ du~ ~ O~g*n d~fi, ~nd 4~ e m hate

These goals also interface with Title 34 of the CVPIA and the program for restoring anadromous
fish populations outlined in "Restoring Central Valley Streams: A Plan for Action" (CDFG)..

Monitoring and Data evaluation - The primary objective of the project is to fully evaluate our
currant ecnceptual model of the eanses of the dissolved oxygen depletion near Stockton in order to
design a management action plan to eliminate the problem.                   "

substances in the San Joaquin River and that these sources bdcome a problem iuthe fall when water
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temperature is high and streamfiow is low Current information, however, is inadequate to fully
evaluate ~,i,s conceptual model and allocate the loads among potential sources for management.

Continuous fluorometry and simple mass balance calculations will dirtily measure the transport
of algal biomass ~om Mossda~e to the oxygen depletion zone. We will verify �he relative
contribution of both living and dead algal biomass from Mosadale to the oxygen demand in the
oxygen depletion zone using biomarkers~ The percent contribution of algal biomass to the total load
of oxygen depleting substances will be determined from measurements of BOD, COD, chlorophyll
a concentration, TOC, nutrients, biomarkers and flow from urban, industrial and agricultural
sources throughout the upper and lower San Joaquin River. These surface water loads nf oxygen
depleting substances will be compared with direct measurements of organic and inorganic oxygen
depleting substances in the sediment (sediment oxygen demand)~ Field sampling will begin at
locations known to be important from historical data.

associated physical and chemical data will be used to fill data gap~’g ~’[~,l~d oxygen
management model and enhance calibration and verification of controlling mechanisms

eva~uat~on or alternatwes and best management practices n~&t~2’rf:i~evelopment or a management
action plan, Development of an IE!’ database and CD disk. version of the model will make the
model and data readily available to Stakeholders.

Field data collection and analyses will be done with the guidance era statistician and field and
laboratory analyses will be done using US EPA QA!QC guidelines.

Local support - This proposal was developed with the support of the S JR Dissolved Oxygen
Steering and Technical Committees which represent these urban, agricultural, industrial and
government stakeholders: nd
Me desto ~,~,~ S

(~0rdinatlon - F~eld sampling wdl coordinate w~th ex~s~.ng USBP,./CDV~ CDFG. USGS,
~WQCB and RWCF sampling programs. The project will also collect ware~ quality data for the
CA~LFED funded fish passage study (CDF~) and will colIaborste with the CALFED funded
prod’am on sediment transport in the Delta (USGS).

Applicant qualificatlons -Project elements will be conducted by experts from acedemiz, state and
federal governments and consulting firms that have experience in the region Investigators will be
guided by local ~xpev:s through the SJ~ Dissolved Oxygen Technical and Steering Committees.
local peer review from I~P Projeet Work Teams, the Bay-Delta Modeling Forum and an o~tside

Third party impacts - Third party benefits include a) improvement of’water :luality for sou~h
Delta agriculture and drinking water for southern Califernia, accessibility ofupstreaxn habitat
availability and reduction of’mortality and stress of salmon and oth~" aquatic orgumsms in the San
Joaquin P6.ver and removal of impedimonts to ~-owth in the San Joaquin Rivar Basin.

Cost - Phase [ (yoarl) - $871414 ; Phaso [I (year 2) - $750886; Phase Ill (year 3) - $750886
These costs include a 20% indirect cost to manage the contract through the CSUS Foundation.
Advance billing instead of arrears billing would reduce this indireet cost to 15%
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Project Description

Descriptiou - This project will determine the relative importance of natural and amhropogenlo
oxygen depleting substances and physical processes to oxygen demand in the lower San Joaquin
River below Stockton in the fall. This information will be used to develop a management action
plan to eliminate the problem through an adaptive management framework.

The project will: 1) compile new and existing data on oxygen depleting substances in the San
Joaquin River onto a relational data base, 2) measure the daily load of oxygen depleting substances
from urban, agricultural, natural and industrial surface water sources to daily oxygen demand, 3)
me&sure rite contribution of sediment oxygen depleting substanoes to daily oxygen demand, 4)
evaluate the relative importance of tide and associated physical and ohemical factors on daily load
and oxygen demand, 5) use new and historio data to improve daily predictions of oxygen
concentrations using an existing dissolved oxygen model developed for the San Joaquin River, 6)
use fieId data and modeling analyses to design and evaluate management alternatives and 7)
develop a management action plan to eliminate oxygen depletion in the river.

Tasks and deliverables

Task 1. Project Nlanagement

Proj oct Management will consist of three subta sks: 1 ) preparation of contracts, 2) tracking the
project elements to ensure adherence to schedule and 3) ensuring cmnpletion of dcliverablcs.

Task 2. Data collactlou

Subtask 1. Database development - Compile existing and new data on dissolved oxygen
con~antrarion and factors that affect dissolved oxygen concentration in the lower San Joaquin River
including dissolved oxygen concentrations, point.and nonpoint agricultural, urban and industrial
sources of algal blumass, TOC, ammonia, nitrate, BeD and COD, water temperature, turbidity and
flow. Available data include the USB!UDW~ discrete and continuous monitoring programs, the
DW R fall study of dissolved oxygen, USGS San Joaquin nutrient and sediment study, South Delta
Program data and the Stockton P,W(~F monitoring program and discharge data for NPDES permits.
Data will be organized iron a relational database using MS Access for uploading to the IEP
data~base. Data collection will include a literature survey of oxygen depletion in other estuaries.
Database development will include preparation era CD-ROM version of the oxygen model.

Subtask 2. Surface water sources of oxygen demand - Field surveys will determine the load of
oxygen depleting substances in surface water to oxygen demand in the lower San Joaquin River
and will include continuous and discrete monitoring components.

Item 1. Continuous monitoring - The load of upstream algal biomass to the oxygen demand
will be determined from simple mass balance calculations using continuous measurements of
streamflow (ADCP and UVM) and chlorophyll fluorescence combined with discrete
measurements of net algal growth rate and grazing loss at Mossdale, Stockton, the Turning
Basin and the depletion zone, Mechanisms that regulate the growth of algal biomass upstream
will be determined the first year using a suite of physical and chemical variables including
nutrient concentrations, water transparency and water temperature. This program will shif~ to a
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baseline continuous monitoring program in years 2 and 3 and will be used to evaluate the
alternative of using real-tlme monitoring to manage the dissolved oxygen problem.

Item 2. Discrete monitoring - The load of algaI biomass to total oxygen depletion will be
compared using measurements of flow, chlorophyll a concentration, BUD, COD, TOC, and
nutrients from industrial, agricultural and urban point and non-point sources from tributaries
upstream of Mossdale to the depletion zone. Physical measurements will also be used to
assess the controlling mechanisms. An important dement to this program is the use of
mobile adep flow measurements to calculste loads. We will sample at locations suspected to
be a problem and shift sampling each year to pinpoint major sources and mechanisms.

Subtask 3. Biomarker verification of sources - The sources of living and dead upstream algal
biomass to the inorganic and organic oxygen demand will be verified using natural isotope ratios,
fatty acid biomarkers and USGS schedule tests for domestic and dairy wastes. The fingerprint of
each source will be included for both the continuous and discrete surfane water and sediment load
measurements. Biomarkers have been effective tools for distinguishing sources of’contaminants in

Subtask 4. Sediment sources of oxygen demand - Field surveys will measure the organic and
inorganic oxygen demand fi’om sediments (SOD) at upstream, downstream and tributary locatlons
using in siiu benthic chambers. Because no measurements of SOD have been made, the first year
will be a survey of 20 stations to identify major sources of sediment oxygen demand in the fall.
Resources will be shifted in years 2 and 3 to sample the major sources and determine thoir
controlling mechanisms

Subiask 5. The Influence of tidal variabilily - This task will determine the influence o£tlde on
load and physical and chemical factors that control oxygen demand in the river. Water qiaality
information from continuous monitors will be augmented with measurement of chlorophyll, BUD,
COD, TOC and nutrients at each tidal stage et 9 selected locations.

Task 3. Data synthesis
Subtask 1. Determine relative contribution of sources to oxygen depletion -De’~ermine the
relative load of upstream river algae~ RWCF effluent, major point and non-point sources and
sediment to Oxygen depletion and the influence of controlling mechanisms on the development and
persistence of the depletion. We hope collection of fiald data over three years of the project will
provide a sufficient range of conditions to characterize loads and controlling mechanisms. Data will
also be evaluated in light of alternatives with the S JR DO Technical Committee.

Subtask 2. Calibrate and verify dissolved oxygen model - Use new and existing field data to
calibrate, verify and enhance the existing dissolved oxygen model so that it provides reasonable
predictions of daffy oxygen concentration in the San Joaquin River near Stockton. Calibration and
verification will include enhancement of mo.del boundary flows using inputs from the DWR DSM2
model, adjustment of flows to real time ADCP and UVM flow measurements and expansion of the
model to refine source toad contributions from upstream of Mossdale. Comparison of model and
empirical results will enable a thorough evaluation of the major factors control!ins oxygen
depletion in the river. Comparison of field data and model predictions will provide direction for a
more focused study of the relative importance of sources of oxygen depleting substances and
mechanisms that control dissolved oxygen concentration in years 2 and 3.
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Task 4. ]~valuate Alternatives and Develop Management Action Plan

Subtask 1. Evaluat~ alternatives - Evaluation of alternatives will begin in the first year with help
from the S JR DO Steering and Technical Committees. More alter-natives will be evaluated as
suggested by field and modeling results in a consensus process. Evaluation of alternatives will
inoIude short and lung-term measures. Long-term measures include the use of real-time mo~fitoring
and modeling to predict oxygen depletlan and short-term measures include aeration and flow
regulation through barrier management or water routing. Evaluation of aIternatives will include the
cost and feasibility of each measure to reduce or eliminate the oxygen demand.

Subtask 2. Develop a management action plan - Develop a management action plan that c.an be
used in an adaptive management framework to ef~oiantly eliminate oxygen depletion in ~he San
Yoaquln River. It is expected the management plan will include a combination of river management
practices including (l) additional oot~trols of RWCF effluent (2) reduction of upstream point and
non-point loads o£BOD, COD and nutrients, (3) changes in the San Jnaquin River channel, (4)
flow gate controls at the head of Old river, and (5) aeration devices in the river and that this will be
evaluated using a continuous real-rime monitoring network.

Task 5. Deliverables

Quarterly and Final Reports - All principal investigators will provide quaI~crly and final repo~s
that summarize their findings. The Project Manager will cornpile the findings of principal
investigators for the repnrts with the advise of the S JR Dissolved Oxygen Steering and Technical
Committees. The Management Action Plan will be included in the final ropor~

Schedule - This is a three-year project (July 1999 to June 02) In year 1 (July 99 to June 00) we
will compile existing data and conduct a field surveys to fill in missing data gaps. In year 2 (July 00
to .rune 01), we will conduct focused field and modeling studies based on year 1 results that
pinpoint source loads and their controlling mechanisms. This effort weald be intensified in year 3
(July 01 -June 02). In all years, wc will run a real-time monitoring program and use new and
historic data to enhance a dissolved oxygen management model. Evaluation of a~ternatives will also
proceed al~ years and will be developed into n management action plan in the last year

Project management - The project manager is Dr P. W. Lehman and each tasks of the projact will
be managed by principal investigators. CSUS Foundation will manage the contracts and funding

Inseparable tasks - l~lemants of this project can be broken down into phases I through III that
correspond to each year. Each year of the study is designed to further pinpoint and quantify source
loads and controlling mechanisms and provide more refined input for the management action plan
Further separatio~ would include splitting the field oollaction and data synthesis from the modeling
work, which would reduce the cost by $120000 per year.

Location- The oxygen sag in the Stockton deepwater strip channel is downstre~tm ell:he "turning
basin" and along Rough and l~.eady Island in the San Joaquin River (Figure 1). It is located in San
Joaquin County within the San Joaquin River Basin, Upstream sources, however, may bc sampled
in Stanisiaus and Merced Counties (Figure 2). LISGS quad map included
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Ecological/Biological benefits

]~cological and Biological Objectives
Need for project - Dissolved oxygen in the San ~oaquin River near Stockton becomes depleted in
the fall when concentrations decrease below 6 mg/l. Cor~entrations can reach as low as 2.5 mg/l
and occurs over a 10-mile reaoh of the San .loaquin River. Eliminating the~e low dissolved oxygen
concentrations is a goal of the CAU~;~ED water quality program, bcoanse oxygen depiction is a
health threat to aquatic species and prevents upstream migration of fall-ran Chinook salmon.

Research by Department offish and Game in the 1970s showed that dissolved oxygen
concentrations below 6 mg/l was a barrier to upstream nugration or’adult San Jbaquin fall-run
Chinook salmon to spawmng habitat in the Morned Tuolumne, and Stanislaus Rivers bctwecu
September and December. The San Joaquin salmon population has severely declined and is a listed
threatened species by the US Fish and Wildlife Service. Low dissolved oxygen is a primary
stsressor that kill, stress or block migration ofnther fish and aquatic organisms and may negatively
impact the aquatic community as a whole.

The eurreaar managemem strategy attempts to reduce oxygen depletion in the San Joaquin River
through NPDES permits that controI local discharge and by diversion ofwnter into the main
channel by placement 0fa rock barrier at the Head of Old River. Many years of pro- and post-
barrier measurements of dissolved oxygen concentration by DWR, however, indicate the barrier
has little effect on oxygen concentrations in dry and critically-dry years (CDWR annual reports
1987-1995)

Oxygen depletion in the lower San Joaquin River during the fall has been attributed to many point
and non-poim sources including effluent from the Stockton RWCF, upstream algal biomass, high
water temperature, low streamflow, ammonia from discharge agriculture, storm water runoff,
sediment oxygen demand and oxygen depletion from tributaries. The current dissolved oxygen
management model suggests the Stockton treated effluent is insufficient to cause the oxygen
depletion in the San J’oaquin River and that oxygen demand from upstream algal biomass and
sediment are major sources of the problem (Chen 1997; Chen et el. In press). These findings need
to be confirmed by new field data before reliable management alternatives can be developed.

There are many available data including periodic measurements of dissolved oxygen, nutrient
concentrations and BeD collected by the USGS, USBK, DWR. and Stockton RWCF since the
1970s. These provide valuable ilzformation on the dissolved oxygen problem in the malnstem and
the extent of the oxygen depletion in the fiver. I--Iowever, this information is insufficient to calculate
load of oxygen depleting substances and the causal mechanisms associated with that load needed to
accurately predict daily oxygen concentration in the river. For example, "the current dissolved
oxygen model suggests sediment oxygen demand is important, but measurements of sediment
oxygen demaud have not been made and although nutrient and sediment load is well quantified in
the upper San Joaquin River, the influence of these substances on oxygen depletion is not
quantified.

Approach - We will develop a management action plan to control oxygen depletion in the San
1oaquin River in the fall based on n~v¢ and historical data, enhanced modeling results and
evaluation of potential management alternatives. Our initial approach will be to test the current
conceptual model that oxygen depletion is primarily caused by oxygen demand fi’om upstream
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algal biomass and sediment during the fall when temperature is high and streamflow is low. In the
first year, we will g~-ther all existing information on source loads of oxygen depleting substances,
develop an historic database and establish a baseline real-time monitoring program. Field
measurements will consist of intensive surveys that supplement or fill in data gaps in our eurreat
la~owledge on source loads and controlling mechanisms. Identifying the relative importance of
algal biomass and sediment oxygen demand to the oxygen depletion will be an important goal of
this first year. These surveys will cover both the main channel and lower and upstream tributaries
that have been identified as important in historic surveys. The second year, we will focus our work
on the primary sources and mechanisms identified in the first year, wiih the goal nf pinpointing the
worst locations and identifying key mechanisms. If necessary, we will continue focusing the work
in a third year. We will conduct baseline monitoring of sources and mechanisms throughout the this
project in order to get the maximum range of water-year type conditions: but will direct resources
to key sources and mechanisms m years 2 and 3

Enhancement of the existing dissolved oxygen model and will be done concurrently with data
gathering. The dissolved oxygen management model is an important product of the study and will
be a valuable management tool for evaluating the impact of future changes and management
alternatives. Evaluation nfpotential management alternatives using field and modeling c~ults will
proceed throughout the project and will include real-time monitoring, changes in flow at Head of
Old River, aeration, reducing BOD and algal biomass and NPDES discharge.

Review and guidance by the s~q~. Dissolved Oxygen Steering and Technical Committees will
facilitate thorough evaluation of the field and modeling informatiou and development of feasible
and cost effective alternatives for the management action plan and future implementation of the
plan through the adaptive management process.

The primary benefit of this information will be to restore ecosystem process and function to the
estuary by eliminating oxygen depletion in the San Joaquin River channel that blocks salmon
migration and threatens the health and survival of estuarine organisms in the river. Without thi~
barrier to migration, Chinook salmon will have fu!l access to CALFED funded restored upstream
habitat in the San Joaquin River.

Linkages - The goals of the project are directly linked to ERP actions and goals (Table 1) and
directly contributes to CALFED objectives to restore ecosystem process and function and removal
of the oxygen depletion is a goal of the CALFED Water Quality Program. Further, the project is
critical to success of CALFED funded upstream restoration because it provides access to these
habitats.

The project also meets goals nf CVPIA to restore anadromous fish populations and USFWS and
NYMS to protect and restore threatened and endangered salmon populations.

This project will provide water quality data for the CALFED funded fish passage study (CDFG)
and will collaborate with the CALFED funded studies of sediment transport and organic carbon
COSGS). Sampling will be in conjunction with CDW1L Stockton RWCF, and NPDES routine
monitoring and special studies by CDWR/USGS on flow and dissolved oxygen CDWR.

This proposal is a product nfthe development phase of the SJI~ Dissolved Oxygen Steering and
Technical Committees that are funded by local urban, agricultural and industrial stakeholders and
State and Federal agencies and are committed to eliminating the dissolved oxygen problem
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This proposal is the first stage of a process to eliminate oxygen depletion in the river. The first
stage presented in this proposal will gather supplemental information, enhance a predictive
modeling tool and develop a management antion plan. The second stage will implement the
management action plan through an adaptive management process. It is hoped CALFED will assist
with the first stage through Category 111 funding and with the second singe through the CALFED
Program.
Existing legal obligations - The project has no existing legal obligations.

System-wide ecosystem benefits - The primary benefit of the project will be to eliminate the
oxyge.a depletion in the San ~roaquin River and to remove oxygen depletion as a barrier to upstream
spawning migration off’all-run Chinook salmon. This will restore natural ecosystem process and
function to the estuary, particularly the growth and survival of salmon. Removing the oxygen
depletion will also provide aquatic organisms access to restored upstream habitat and eliminate
effect~ of low dissoNed oxygen on the general health and survival offish and other aquatic
orgamsms.

Computability with non-ecosystem objectives - This project is compatible with non-ecosystem
objectives because elimination of oxygen depletion in the river will increase the reliability of water
supply, water quality and water use efficiency for beneficial uses in the San Joaquin River region
and water exported to the sonthem portion of Califoruia. Elimination of Oxygen depletion will
allow urban, agricultucal and industrial growth in the San $oaquin River Basin.

Third party benefits - Elimination of oxygen depletion in the San Joaquin River will: 1) improve
water quality in the south Deha and drinking water exported to southern California and 2) allow
growth in the San .Ioaquin River Basin
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Technical Feasibility and Timing
This project is technically feasible and fully implementablo. It will not require any CEQA or NEPA
documents. Access permits will be required to service and establish continuous m0ffitoring stations,
and collect discrete water quality samples of agricultural discharge, but these are not major
impediments to the project, because oftbe broad local support.

There are no implementation issues that need to be resolved before beginning the project.

However, we recognized there is a problem in the management of CALFED contracts and funds
that causes long delays, when they are mn through state and federal agoncies. Because we do not
want to deiay our efforts to solve this problem any longer than necessary, we followed
recommendations to have a foundation manage the contract instead ofa szate or federal agency. We
have received approval from the CSUS Foundation to use them for management of this project if it
should be funded. This does increase the cost substantially (20%) because the funding is in arrears.
This high cost could be reduced to 15% if funding was in advance.
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Monitoring and Data Collection Methodology

Biological / Ecological Objectives -The focus of field data ~llection and modeling will be to test
the current c~nceptua! model that oxygen depletion in the San Joaquin River is primarily caused by
upstream algal biomass and sediments. New and historic field data will be used to enhance the
existing dissolved oxygen model for use as a management tool and both field and modeling results
wili be used to evaluate management alternatives needed t

collection

) aud sedi*nent oxygen demand from upstream of
by natural isotope and fatty acid biomarkers. Baseline

monitoring will continue for all 3 years in order to nbtain a range of environmental conditions; but
resources will be shifted each year to pinpoint major sources and mechanisms.

:~¢~I~N~~I~N’PDES sampling an
M6~]t~6ngN~tw0rk. The study will provide water quality data for the CALFED study offish
passage m response to oxygen depletion (CDFG) and will collaborate with the CALFED study of
sediment transport and carbon sources (USGS).

Data EvaluatiO~ii~i ’ N~ t~1~1 ~ ~ ’ ..... ~*~’~¯ .....
routine water qu~e~gN,~it~ltg~i~ f~:lk~/ Standard Methods or EPA methodolom¢ and
QA~’~’I~o~d!~Ir~ #[~j~ E~ra~ry. Analyses for biomarker and sod m~t oxygen
d~tnand eleNent~ Ni:ii ~e~te~itI~ ~i~i~ of the a~t procedures but current experts in their field.
Modeling results will be evaluated by direct comparison with field measurements. Further,
experimental,design and statistical analyses for the project will be done with the guidance of Dr. R.
Mahmood, a professor of statistics.

Deliverables - 1) quarterly and annual reports to CALFED and the San Joaquin River Dissolved
Oxygen Steering Committee, 2) an access data base containing new and historic data on oxygen
depleting substances, 3) an enhanced dissolved oxygen management model on a CD for use by
Stakeholdms and 4) a management action plan for eliminating the oxygen depletion.

Peer review - Peer review will be by local groups including the CALFF_~D Water Quality
Committee, IEP Project Work Teams such as the Water Quality and Contaminant Teams and by
conducting a Bay Delta Modeling Forum Workshop. Continual review will be obtained by the San
Joaquin River Dissolved Oxygen Steering and Technical Committees In addition, an outside
review panel will be developed with outside experts.

11
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Local Involvement
Local groups that support this project iaclude urban, agricultural and industrial stakeholdea’s in the
San Joaquin region and state and feder~.l agencies. These stakeholders are members of the San
Joaquin River Dissolv(~i Oxygen Steering and Technical Committees and include: 1) cities.
Stockton, Manteca, Lathrop, Lodi, Merced, Turlock, Tracy and Modesm. 2) Farm Bureau, 3)
government agencies - CDWR, CDFG, RWQCB, US EPA, USFWS and USDA~ and 4)
environmental groups represented by the Delta Keeper

Third ~arty hnlmets include improved water quality for the south D~Ita ~ drinking water exported to ~outhem
Califorma and removal of imwdimenls to growth in the San IC~l~tth Basin.
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Budget

Attached tables include the total and quarterly budgets.

Overhead and indirect costs cover administrative and office costs that differ as follows:
Department of Water Resources: 1999/2000 - 41.8%; 2000/2000
University of the Pacific: 52.3%System, !an-: 90%
Lawrence Berkeley Lab: 72% o
Sacramento State University: 25
University of Southern California: 63,5%
Moss Landing: 47%
Jones and Stokes Associates; 50%
CSUS Foundauon 20~

Schedule
The project will begin July/August 1999 and be completed July/August 2002, Field sampling will
be done between ~uly and November each year and will be followed by data analyses and report
preparation during the ne~t 4 months (Dec-Mar). Review and evaluation of the current data and
modeling results will be done April-J~ne each yea~ in preparation for sampling in July. In the final
year ef~he project April-~fune will be uscd for development of the manasemant action plan

Payments to each collaborator will be ba~ed on monthly invoices
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Cost Slmre

Cost share aspects of this project include:

The Regional Water Quality Control Board pledges a dh’ect contribution of $10-2(3,000 to assist
with the project. In addition, il pledges to assist with collection and analysis of water quality
samples at Vernalis (see attached letter).

EPA has provided $30,000 for review of the Stockrton dissolved oxygen model developed by Carl
Chert

iNTPDES dischargers in the upper San Joaquin River from t.he cities of Stoelctan, Manteca, Lodi,
Turlock~ and Modesto have agreed to given in-kind services by paying for collection and analysis
of water monthly quality samples needed for this project These include new and existing variables;
chlorophyll a concentration, BOD, COD, ammonia, nitrate, total phosphate° organic nitrogen and
volatile solids. They will also do in-house evaluation ofaltemauves for discharge flexibilit) and
enhanced treatment trleasures.

The City of Stockton will contribute s~; least $500,0~0 in direct and in-End services (see attached
letter/. These services include purchasing and operating a Turner fluorometer at the RWCF outtake
in 1999, current funding of the participation of Systech and Jones and Stokes in the development of’
the Stakeholder process, current funding of the services of a facilitator for ttae Stakeholder process.
The City of Stockton also pledges $150,000 for consultants in 1999, $50,000 for ma~iagement of
the Stakeholder process over the life of the project and $150,000 direct contributions o~¢r the life
of the project for any needed items

DWR will contribute two mobile in situ fluormeter and one permanent fluorometer at Mossdale.
DWR has already contributed at least two months stafft~me of P. Lehman in development of the
program and preparation of’this proposal

Boats and equipment owned by DWR, Stockton RWCF and DFG will be used for continuous and
discrete sampling during routine monitoring whenever possible and will be a significant cost share

DWK and USGS will assist with maintenance of’continuous chlorophyll fluorometers and assist
with water quality data collection at real-time monitoring stations as part of the Dw!Lq.]sGs Delta
Circulation Monitoring Network.
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Applicant Qualifications
Individual responsibilities arc: I) Project Management - CSUS Foundation and P, Lehman, 2)
Continuous and discrete sources of oxygen Demand - P. Lehman, E. Dammel, J. Johnson, R.
Mahmood, H. Mann, and R.. Oltman, 3) Sediment oxygen demand - W. Borelson, K. Coale and C.
Chen, 4) Tidal variability - G. Litton, 5) Biomarkers - T. Tnrok and M_ Conrad, 6) Modeling - C.
Chen, 7) Database and CD-Rom model development - R. Brown and C. Chen, 8) Evaluation of"
alternatives and development of management action plan - all collaborators and 9) Reporting - all
collaborators.

Each principal investigator will be responsible for obtaining resources and organizing staff for their
element oftho project, but all collaborators will share boats, equipment and information as needed.
Interpretation of the data will require full collaboration. Oversight of contract management, keeping
the project on schedule and providing products and deliverables will be responsibility of the.Project
Manager and contract preparation and funding will be handled by the CSUS Foundation.

Conflict of interest - An apparent conflict of’interest exists by the use of Systoe Inc. and Jones and
Stokes Inc. consultlng firms because their client is the City of Stockton. However, their roles in
data management will not bias the study. Bias in the Systoc modeling work will be reduced by the
use of independently collected empirical data. An extensive peer review will also reduce bias

Another apparent conflict of interest is the participation of DWR and the City of Stock, on in data
collection and analysis. Oversight by professors Dr. R. Malunood, Dr E: Dammel and Dr J.
Johnson, an exteusive peer review process and independent model results will reduce this bias in
data analysis and interpretation.

Biosketches

Dr. W. Berelson and Dr. K. Conic from USC and Moss Landing are experts in the measurement
and determination of mechanisms that control sediment oxygen demand. They are also experts on
San Franeisc0 Bay and just completed a 6-year research project on.organic and inorganic sediment
flux in San Francisco Bay. Their resumes are attached.

Dr. Brown is a consultant with Jones and Stokes and has worked on Delta water supply and water
quality projects for over ten years, inclnding water quality evaluations for the Delta Wetlands
project. He wrote the report "Potential Solutions for Achieving the San Joaquin River Dissolved
Oxygen Objectives" for the 1998 SWRCB Delth hearings. His expertise is in water quality
measurements and water quality modeling.

Dr. Chan earned his M.S. and Ph.D. degrees in Environmental Engineering from UC Berkeley He
worked with Dr. G Orlob to develop an hydrodynamic-water quality model of San Francisco Bay,
the EPA Stormwater Management Model, and the eutrophication model of Lake Washington. As
vice president of Tetra Teoh, Inc., he conducted research on lake acidification a~nd estuary
pollution. As president of Systech since 1983, Dr. Chen developed the DO model for San Joaquin
River, the graphical user interface for the real time water quality management of gan Joaquin
River, the model for transport and fate of suspended sediment and copper in San Francisco Bay. Dr.
Chert has been involved in the TMDL process for the Truckee River Basin.

15
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Dr. Mark Conrad, is a geological scientist with the Center for Isotope G~oohemistry (CIG) at
LBNL. He is in charge of CIG’s faciiitias for analyzing the stable isotope ~tios of low molecular
weight elements (hydrogen, carbon, nitrogen, oXygen and chlorine). His research interests include
using ISOtOpe measurements to monitor of subsurface biologic activity; stable isotopes as tracers in
hydrologic studies, climate change and isotope geochemistry of alay minerals.

Dr. Dammel is a professor of Civil Engineerin8 at Sacramento State University and has over ten
years experience as an environmemal engineer. His expertise is point and non-point source
pollution in Califorma surface waters. Fie has developed storm water management plans, negotiated
for ~ffPDES permits, and established monitoring studies to determine the extent and impact of non-
point source pollution. Research projects include the removal of volatile organic compounds using
granular activated carbon and the biological oxidation of trichloroethene using nitrifying bacteria

Dr. Johnston, PE is a professor at Sacramento State University and has 20 years of experience as
anenwronmentalenglneer Hisprofeesional experiencelncludesdes~gnofv~aterandwastewazer
treatment facilities, and investigations of technologies for sludge compostiug, PCE rcrnediation.
mercury removal, and water reclamation Research projects include nitrogen removal in overland
flow systems and slow sand filters, and DBCP volatilization. He was also responsible for solids and
dissolved oxygen studies in the Lower Kings River for the RWQCB..

Dr. Litton is an associate professor in the Department of Civil Engineering at the University of the
Pacific. Dr. Litton has twenty years of water quality experience: thirteen of these with RWQCB. As
a researcher and professional engineer he has done water quality monitoring and modeling
investigations, water quality planning, pollution impact studies, acid-mine drainage abatement
projects, and subsurface reraediation efforts. He is currently the principal investigator of’water
quality studies in the San Joaquin River that focus on urbar stormwater and agricultural runoffand
just completed a one-year dissolved oxygen study for the City of Lodi

Dr. Lehmao ~s a senior scientist at CDWR w~th expertise in water quality issues and algal ecology.
She has published on physical and chemical mechanisms that control long-term changes in algal
productiot~ and species composition in the San Joaquin River and has been principal investigator
for many water quality investigations. During her 9 years with CDWR she has provided oversight
for the CDWR t’a!I dissolved oxygen and south Delta program data analysis and wrote the dissolved
oxygen section for the CALFED Water Quality Program

Dr. Mahmood, P.E. is a professor in Civil Engineering at Sacramento State University with over
13 years of experience. He has a Masters degree in applied mathematics and has done research on
contaminated soils and ground water, risk assessment, design of sampling plans, characterization of
unexploded ordinances, mobility of TCE in ground water, development eta water quality index for
streams, and. mobility of PAHs in soils. He was a censultant for USACE, California Department of
Justice, Caltrans, Del Webb Corporation and Anderson Consulting Group.

Dr. T. Torok is staff scientist with Lawrence Berkeley National Laboratory with extensive
experience in microbiology and fatty acid techniques. His resume is attaehad.

16
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CAl..FED Goals and Objectives
IERP Volume page

1. Recovery of at-dsk native species in order to eslsbiish self-sustainin
oopulatlons and minizmize tt~e need for future endangere~ species listings

II 271.1 Restore fall run Chinook salmon to Central Valley and Bay-De a
II Table 5-t1.1.1. Restore spawning and readng babital

2. Rehabilitate natural orocesses that support natural aQuatic communities
and favor native communities

II 272.1. Establish hydraulic regime that favors native species and natural habitat
II Table 5~3. Improve and maintain water and sediment euality to eliminate toxic

imoacts on organisms in the eco~ystem
3t

CALFED Target Species
Chinook salmon

Fall-run Chinook salmon 32
33
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Table of Hypotheses

DataProject Element Hypotheses Type of data Data Evaluation Pllority

The major ty of the Continuous GJml: e mass balance highalgal biomass ir measurements of calculat ons for each
the depletion zone c~oropnyll fluorescence segment of the river to

Organic and Di~¢rete "neasurement of The relative magnJture of" high

Strati~ication V~ica aria norizonta Gral~hical comparison of high
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determ ne the relative
contribution of upstream
algal bfomass to sediment

aep ethan The first year water quality an~
w=~ De a ~raaa surve,, ano sediment variables.
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Modeling and empirical algalproduG~ion at
analysis                VarnaiJt., aeration

at McCtoud Lake.
reducing poinl
source loading

eflminaling NPDES
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~ SanJoaquinRiverDissolvedOsYgenlMDtStoeflngCemmittoe ’
naalllng address: 2500 Havy Drive, Stockton CA 95206

Ftojec~Over~ighC IV~r[s Allen <mallen@inreach.COm> (209) g37-8700

Aprd 12, 1999

Clerk of the Board of Supervisors
San Joaquin County
222 East Weber Street, Room 701
Stock-ton CA 95202

CALFED PROPOSAL: SAN JOAQU1N RIVER DISSOLVED OXYGEN ISSUE,

This letter will serve to notify you flzat the San Joaquin River Dissolved Oxygen TMDL St~erlng
Committee is intending to submit a grant application to CALFED for the purpose of study and evaluation
of the dissolved oxygen levels in the lower San Joaquin River. The San Joaquin River Dissolved Oxygen
TMDL Steering Committee is a group of stakeholders including the Cities of Stockton, Lathrop, Tracy,
Mauteca, Ripon, Modesto and Tnrlock; State and PederaI resource agencies; local and S~ate Farm
Bureaus; the DeltaKeeper, and others interested in devising a total maximum daily load for oxygen in the
San Joaquin River in accordance with EPA GuidIelines.

The lower San Joaquin River experiences episode~ of very low dissolved oxygen concentrations in the
summer and late fall of most ye~s. The presents a very significant barrier to the migration of fall-rur~
Chinook salmon, and this also ~epresents an ecological stressor to resident fish and aquatic species. The
goal of the study proposed by the San Joaquin River Dissolved Oxygen TMDL Steering Committee is to
improve River quality, eliminate the oxygen sag in the River, and insure the passage of salmon to the
headwaters for spawning.

The CALFED’gtant will allow for the meehaniams that result in the dissolved oxygen sag to be
scientifically studied so that a series of solutions to resolve tiffs problem may be facilitated. Our proposal
has broad support, and will also assist San Joaquin County and the surrounding cities in deaIing with a
regional problem that must have a regional solution.

This notification is required as a part of the CALFED proposal process and is intended to inform the
. County of the proposed project and its general goals and objectives. If you have any questions or
~oncems regarding the grant proposal or this notification, please call Mr. Donald Dodge or hie at the City

MORRIS L. ALLEN
For the San Joaquin River Dissolved Oxygen TMDL Steerka~ Committee

MLA:db
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,’-
~    CITY OF STOCKTON

~OFFICE OF THE CITY MANAI~II~Ro,TY H~-L 4,~:~ ,~.IMME8 Ii~ME"

April 14, lggg

Peggy Lehman, Ph.D
Department of Water Resources
3251 S Street
Sacramento CA 95816

CALFED GRANT APPLICATION; SAN JOAQUIN RIVER DISSOLVED OXYGEN

This letter is to describe the coat abating proposed by the City of Stockton for the
CALFED grant proposal. The cost sharing by the City of Stockton discusse~ in
my letter will include both in-kind services and direct financial contributions to the
program.

As you will recall, the City of Stockton has already expended considerable funds
for the development of the San Joaquin River Water Quality Model (the Che~
Model). We have also funded the services of technical experts to participate i~
the Stakeholder Process, develop the CALFED orooosa! and prepare the TMDL
Program Master Plan. We have also provided funding for and retained Kevi~
Wolfe Associates to act as the Committee’s interim meeting facilitator for the last
four months.

On an ongoing basis, the City of Stockton is preparec to make the following
additional commitments:

1. The City will fund the services of Systech Engineering and Jones and
Stokes Associates to support the Stakeholder Process. Technical
Committee, and related activities. The in-kind contribution of tr~ese
services is expected to total up to $150,000 during calendar year 1999.

2. The City will also commit to funding of the management, administration.
and facilitation of the Stakeholder process. While no budget for these
activities has been established, the City is willing to pledge the sum of
$50,000 per year for these services for the next three years. If this
amount exceeds the amount needed any unused funds may be
realloceted to item 3.b. below.
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Peggy Lehman. Ph.D
April 14, 199g
Page 2

CALFED GRANTAPPLICATION SAN JOAQUIN R VI~R DISSOLVED OXY(3EN

3. The City will also provide either services or funding for services related to
the CALFED grant studies as follows:

a. The City will purchase, install operate end maintait~ a Turner
flourometer for monitoring chlorophyll levels in the San
Joaquin River near Stockton. The cost of purchase and
installation is expected to be $15.000. Operation end
maintenance costs, including additional laboratory sampling
and analysis, are estimated to be $10.000 per year. ]-he
cost for this item would therefore totai $45 000 over three
years.

b. The City will provide appro×imatety $150,000 over the llfe of
the study in other direct financial contributions. I would
anticipate that SUCh expenditures could be For reaeration
tests in tt~e Deep Water Channel in cooperation with the
Corps of Engineers, hydroacoutic stations to monitor fish
populations and movement, or other items.

In total, this represents direct and in-kind contributions of nearly $500.000.
exclusive of current staff support of the TMDL process and expected technical
suoDort beyond 1999.

The City of Stookton appreciates the effort you have already expended ~o
supervise the development of the CALFED proposal, and looks forward to
working with you on these issues. Please contact me should you have any
questions or need additional information.

DWANE MILNES
CITY MANAGER

DM:PS:ma
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t~gio..l W.ter Qmdity Control Board e
Central Valley Regioa

DAT~: Al~i! 13, ~999 SIGNATURE: ~ .~.~

SUB.~-ECT: REGtONAI~ BOARD COMMITTMENT OF RESOURCE8 TO PARTICIPATE I~ THE
C.ALFED PROPOSAL TITLED "DETERMJ~AT[ON OF ~ CAUSF~.~ OF
DISSOLVED OXYGEN ORPLETION E’~ THE SAN .~OAQ[ ITN] ~V~R"

I --01 91 23
1-019123



Oxygen Depletion Budget
Task I                                             direct direct salal3/ service , material     overhead    Total    Total    Total    Grand

labor and benefits contracts ~cqutslffon year I year 2 year 3 Total
(hrs)

’ Project



Tasks ~ort~



Oxygen Depletion YEAR

Task                                     Jly~ep g9 Oct-Dec gg    Jan-Mar 00 Apr~lun 00
Project

Task 1 Management Technical 8158 8158 8158 8158
CSUS Foundagon
(20%) 30100 36100 36108 36100

Task 2 Data Collection

Discrete 14907 14907 0 0

Biomarker 7778 7778

Task 4 Plan

Database 350(~ 3500 3500 3500
Continuous 2600 2500
Discrete 2600 2600
Tidal 2426 2426
Sediment demand 3830 3830
Modeling 4087 4087 4087 4087

Task5 Repor~ng

Database 552S 5526 5526 5526
Oo~qtinuous 1300 1300 1300 1300

Tidal 607 607 6(37 607
Biota a~sr 1944 1944 1944 1844
Sediment demand 3831 3831 3631 3831
Modeling 3500 3500 3500 3500

Total 259143 259143 176146 176146
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Oxygen Depletion YEAR 2

Task                                    Jly-Sep O00~t-De¢ 90 Jan-Mar 01 Apr-Jun 01
Project

Task 1 Management Technica 815~ 6158 B1~8 8158
CSUS Foundalion
(::~%) 31344 31344 31344 31344

Task :2 ~afa Collection
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Oxygen De pletion YEAR 3

Task                                    Jly-~ep01 O~t-Dec01 Jan-Mar02 Ap~-Jun02
Pmje~t

Task 1 Management Technica 6156 8158 ~158 8158
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Oxygen Depletion

Total Year Total Total Yea r
Task 1 Year 2 3

Project
Task I Menageme~: Technical 32632 32632 32632

CSUS Foundation
(20%) 14440~] 125376 125376

Task 2 Data Collection 0 o 0
Database 26788 26768 26768
Continuous 108124 7684 7684
Discrete 29814 29814 29814
Tidal 40256 40256 40256
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R. Brown. 1998. Potential Solutions for Achieving the San Joaquin ~ivcr Dissolved Oxygen
Objectives. Jones and Stokes Associates, Sacramento, CA

CDWR. 1987-1995. Water Quality Conditions in the Sacramento-San Ioaquin Delta. California
Department of Water Kesources, Sacramento, CA.

CDWR. and USI3.K. 1977. Delta-Suisun Bay Ecological Studies, 1968-1974. A Water Qtiality Data
Report of the Coordinaterl Monitoring Program.

Chen, C. 1997. Evaluation ofaltelrmtives to mee¢ the dissolved oxygen objectives of the lower San
Joaquin River. Systech Engineering, Inc.

Chert, C. J. Herr, L: Ziemelis, P,. Goldstein and L. Olmsted. In press. Decision support system for
total maximum daily load.

Halleck, K., R. ElweIl and D. Fry, Jr. 1970. Migration of adult King Salmon in the San 3oaquin
Delta - as demonstrated by the use of sonic tag. CDFG. Fish Bull. 151.

Kratzer, C. P,. and L L. Shelton. 1998. Water Quality Assessment o£the San Joaquin-Tulare
Basins, California: Analysis of Available Data on Nutrients and Suspended Sediment in Surface
Water, 1972-1990.
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Education_

M.S. (F~ Micr~}ol~y) Hum~dt Uni~mi~, ~edin, Ge~any; 197~
M.S. (Bi~in~fing) T~hni~l UnivaC, ~t, Hunga~;
Ph.D (Mic~io~y) ~ ~f Uni~i~, ~ged, Hunga~; 1982

1997~m S~ff ~I~8eL Lifo S~en~ D~sl~n. La~n~ Be~ey National ~mtoW
1995 -1~97 Scientisl, L8D, LBNL
1992- 1995 S~ior ~n a~la[e L~D. LBNL
19~ - 1992 ~si~ng ~ientlst, USDA Western Regl~al Re~amh ~nter, ~. CA
1974.19~ Seni~s~fl ~ien~s~ De~ent~ M~io~, U~ve~i~of H~cultum ~d F~ Scions

1971 - 1974 M[cro~l~isL Center lot Fo~ Con~l and ~aly~e, B~a~s~. Hu~aw

- yeasts, ~xonomy, i~nOficati~ ~ne sl~ctum, g~et[cs ~ Sa~ammy~s ~revi~ae,
- fungi;

1996- pmson[ Group Lea~r, Mic~bial Oenom~cs, D~ent for Envimnmen~l ~i~ogy, LSO. LBNL
~995- pms~ ~iate ~mJnis~or. Cent~ for E~imnme~ Biet~ol~y, _BNL
19~ Acing head, ~a~ent of Mic~o[~y, Universi~ ~ HofficulLure a~ F~ Sciences,

Budapest. Hungaw
1982 - 19~     Cu~I~. Na~onal Colle=ion of In~ ~d Agnoultu~ Mic~anisms, Bu~esL Hu~a~

{f~m 1986 on =nt~atio~al de~sit~ au~o~ unit

Award and editorial activiW

"Ou~tanding ~do~e Awa~ f~ ~ence Be~e~ey Na~ ~m[o~ (1996’,
M~cr ol the Edito~l Boa~ for Ihe ~uma of Indus~al M~lol~y and B~ot~hnol~y (199~ pre~
Me~r of Lhe ~E Renew Panel for the I~t[atives f~ P~if~at[on Prev~uon (IPP) p~ram

American SK ety for I~us~al Mior~ ~y and
Ameficar ~aUon for ~e ~ancement ~ Science
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T~, T.. O. Rockho~d, and A. O. King, Jr. 1993. Use of el~[r~horeti~ I~aryo~lp~ng and ONA- DNA ~ddi~on n

C~ng, J.-F., Y. Zhu, ~. T6~k, and D. S¢~t. 1993. I~lat~on and m~ng of ;hrom~o~ 21 cDNA clon~. ~slt.
Human Genuine P~om, ~n~ctor-Grant~ Wo~hop III, San~ Fe, NM, p. 22.

~ne, J., R. 81ajez, J.-F. C~, J. O. Gi~dch, S. R, L~, E. ~ Ostmn~. 8. ~herer, D. ~, F. 8~van, T
T6~k, K. M. ~, and Y. Zhu. 19~. A physi~ an~ genetic moo ~ human ohmm~me 21: A p~u~.
~str. Human Oe~me P~mm, ~ctor-Gmnt~ Wo~sn~ lit, San~ Fe, NM, p. 42.

Gingffch,
J, C,, F. Shadm~n, S. Scherer, J.-F. Chug, y. Zhu, T. T6~ O. 8~, E A. Os~n~ S. R. Low~, K.
~l~n. R. BlaT~ and J. Rine. ~n~t~ ma~ng ~ human chmm~ome 21: Char~e~ of YAC
and PI conl=~ on 2i~2.3; 1993. Is~Jali~ a~ c~rac=~za~n ~ cDN~ ahd gene~c ma~e~ on ~e

Chug, J.-F., Y Zhu T. T~r6k. D. Sco~, J. Gingnon, F. S~va~. S. ~che~r, E. ~ Os~n~r, S L~, K, M.
¢hrom~ome 21. Geno~ Ma~ng ~d Sequen~ng, C~d Son~ Hair. USA ~. ~3.

En~gi, D.C.A.D. King, Jr.,T. T6~k. 1~3 Tai~Y~S~ach~e~us, anewn~t-resis~ntm~dfromI~ttj~ice
J. F~d Protec. 56:1~-1042.

5.401
Mo~imer, R. K., T.T6r6k, p. R~, G. S~i, and M, Put,nell 19~5. S~aromyces

g~es and is in~od~ee ~nto ~o fe~ntatron mus[ at t~ time ~ ~sr rig. 17Ih Inh Co~, Yeast G~e=
Mole~ ~ioi. Us~a, ~dug~, p $574

Tomk, T. S. G~dman, and J. C. Hunt~*C~em 1997 Who is ~t thee? Whal ~s t ~ing? The pr~ and ~s of

To~k T., R, Mod~m~r, p. R~mano, and G. S~ 1997. Bi~i~ of natu~ily~u~ng Sa~h~my~s

To~k, T., S. G~dman, and J. O. Hunter-C~. 1997. P~l~hasic mamcte~z=~on of micmbia/communities in

Man~emen;’, Pit~u~h, PA.. ~ 215.        ~ ~ To;hnoiog es In H~ar~us Waste
McKin~y, N.. T. To~. V. Rein ~. I K~ n, J. C. Hunter-Cesta. 1999 8a~ftus ~, dive~i~ In Lake ~ikal

Mee ng, Vail, CO. Augus~ 19~9.

Meeting vail CO. August. 1999.
Toro~ T. V. R~n, V. Geret), ~d J. C. Hunter~evem. 19~. Micr~ial di~rsi~ ~n ~ke ~i~= waI~ a~ ~imenl

samples as de~ined by ~ extensive i~lalion p~m. ASM Inte~o~ Subsurface Micr~l~y
Mee~ng, Vai~, CO, August,
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Curriculum Vitae: WILLIAM ~�1. BERELSON

Work Address: ltom~ Address:
email:

Department of Earth Sciences 840 S. Burnside Ace. berelson@usc.edu
University of Southern California Los Aagdes, CA 90036
Los Angeles, CA 90089-0740 (323) 934-9599
(213) 740-5828

Born: September 15, 1955, New York City

Employment

1996-present Research Associate Professor, University of Southern California
1988-1995 Research Assistant Professor, University of Southern Califorma
1985-1988 Research Associate of Geochemistry (Post-doe), O.S.C.

Education

Ph. D Geologmnl Sciences (Geochemistry), Studies of water column n~xing and benthic
exchange of nutrients, carbon and radon in the southern California borderland
December. ] 985. University of Southern California, Los Pmgeles, CA

M.S. Geological Sciences (Sedimentology), Barrier island evolution ~d its effect on lagoonal
sedimentation, Shackleford Banks, Back Sound, and Harkers island: Cape Lookout
National Seashore.September, 1979. Duke Univeragty, Durham, N.C

B.A Geological Sciences, J’une. 1977. Cum Laude, University of Rochester, Rochester, N.Y.

PROFESSIONAL AFFILIATIONS, HONORS and SERVICES

American Geophysical Uuion
Geochemical Society
American Society of Linmologists and Oceanographers
The Oceanography Society

Chemical Oceanography NSF Panelist
US-JGOFS Steering Committee Member (1998-)
Session Organizer and Chair, AGU Meeting, San Fr’~ncisco, 12/94
Gordon Conference on Chemical Oceanography, Invited Discussion Le~der, 6/95
Australian Marine Science Association_ Invited Lecture and Discussion Leader, 7/96

RESEARCH I~TERESTS
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*Factors that control the cycling of metals and nutrients in coastal and marine sediments,
enwronmentaI implications

*Global budgets of carbon, silica, nitrogen and phosphorus, the role o£sediment diagenesis
*Calcium carbonate dissolution kinetics and its impact on paine�cartographic reconstruction.
*In situ device technoIogy.
*Use of radioisotopes and other tracers for mixing and advectinn in marine waters and sediments
*Environmental applications of radon measurements in air. soil and groundwater.

Selected Publications of W. Berelson

10 Publications Relevant to the Proposed Work

Berelson, W. M. and D. E. Hammond (1986). The calibraflon of a new free vehicle benthic flux
chamber for use in the deep sea, Deen Sea Research, v. 33, 1439-1454

Berelson, W. M., D. E. Hammond, K. L. Smith, R. A. Jahnke, A. H. Devol, K. R_ Hinga" G. T.
Rowe and F Sayles (1987). In situ benthic flux raeasurement devices: bottom lander
technology. Invited contribution to Marine Technology Society Journnl, v. 2!, 26-32

Beralson, W. M, D E. Hammond and K S. Johrdon (1987). Benthic fluxes and the cycling of
biogenic silicon and carbon in two southern California borderland basins. Ge_ochimica e~
Cosmochimica Ac~, v, 51. 1345-1363

Berelson, W. M. D. E. Hammond and P GiordanJ (1989), Effect of sea floor distn~’bance on
benthic flux measurements in the :oramental ~nargin offSouthern
California, Catalina Basin Giornaie di Geolog~a" v. 5 i. 143-150.

Berelson. W. M. and K. Jolmson 1"1991). Measurements of nutrient and metal fluxes from the
seafloor in the area around the Whites Point Sewage Outfall. Los Angeles. CA.
Seventh Swnoosium on Coastal and Ocean Management. Coastal Zone ’9 I

McManus, J., D. E Hammond, W. Berelson, T E. Kilgore, D. J. DeMaster. O. G. Ragueneau
and R. W Collier (1995) Early diagenesis ofhiogenio opal: Dissolution rates, kinetics, and
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