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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 point and non-point sources and physical factors have been attributed to cause of the oxygen
.depletion in the river, but available data and modeling tools have been madequate to develop a
reliable and efficient management action plan,

The %gn% t action plan will be developed over

Ailitng data
_ and callbratlon of _ ‘

gaps i the ex1st1ng dissolved oxyger; management model for venﬁca,
controlling factors;f.ﬂ@gglmgn of ) mEnagey tent ilternatives and.5):
>

gtion plan,

.\Li;w_l

Probfem: Dissolved oxygen dgpletion ogeurs gwra J0x : Al ,
Stockton in the fall when et mgh: concentranons below 2.5 mg/l are
common (USBR 1968-1974; CHWR 1987-1595; Iones and Stokes 1998). Dissolved oxygen
concentrations below 6 mg/l are ecologically damagmg because they are a barrier to upstream
migration of adult fall-run Chinook salmon that spawn in the Merced, 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 NMFS. Low dissolved oxygen concentrations can also kill, stress or block
migration of other fish and may negatively impact the health of the entire aquatic community
(CVRWQCB 1897).

Compatibility with CALFED?'-‘ ;
SgRTTREL WEter sty pr i 1 i :
imipedes the CALFED goals to: 1) recover at- risk spemes in order to estah Hg
populations and minimize the need for fature endangered species listings, ?.) rehabilitaté natural
processes that support natural aquatic communities and favor native communities and 3) improve
and maintain water 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 ERP target species, fall-run Chinook salmon and WIII assist with
CALFED Water Quality Program goals to: 1) eliminate oeourrences of digsaived. ox
congentrations below: 6-mg/lin the fall, 2) eliminate the 'impalrmant orh - &
gy ehminate stress.to ﬁs.h and other aquatic organisms duie to oxygen deptetion, and 4) eliminate
fish kifls near Stockton. .

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
current conceptual model of the causes of the dissolved oxygen depletion near Stockton in order to
desxgn a management act1on plan to eliminate the problem.

substances in the San Ioaqum River and that these sourées become a problem in the fall when water
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temperature is high and streamflow is low. Current information, however, is inadequate to fully
evaluate this conceptual model and allocate the loads among potential sources for management

Continuous fluorometry and s1mple mass balance calculations will dnrectly measure ‘the transport
of algal biomass from Mossdale to the oxygen depletion zone. We will verify the relative
contribution of beth living and dead algal biomass from Mossdale 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 coneentration, TOC, nutrients, biomarkers and flow from urban, industrial and agricultural
sources throughout the upper and lower San Joaquin River. These surface water loads of 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 begln at
locations known to be important from hlstorlcal data

associated physical and chemical data will be used to fill data gaps in the existing dissolved oxygen
management model and enhance calibration and verlﬁcation of control!mg mechamsms
oA pgenssaiitiol ol o i e
evaluauon o Iternanves and best management practice eded Tot déve opment of a management
action plan, Bevelopment of an IEP 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 of a 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 TR Dissolved Oxygen
Steering and Technical Commlttees wh;ch represent these urban, agncultural, industrial and
government stakeholders: 1§  and
Madesto, 2. F ! ’
ki

- Coordination — Field sampling will coordinate with existing USBR/CDWR, CDFG, USGS,
RWQCB and RWCF sampling programs. The project will also collect water quality data for the
CALFED funded fish passage study (CDFG) and will collaborate with the CALFED funded
program on sediment transport in the Delta {(USGS), :

Applicant qualifications —Project elements will be conducted by experts from academia, state and
federal governments and consulting firms that have experience in the region. Investigators will be
guided by local experts through the SJR Dissolved Oxygen Technical and Steering Committees,
local peer review from IEP Pro_]CCI Work Teams, the Bay-Delta Modeling Forum and an outside
review team.

Third party impacts - Third party benefits include a) improvement of water quality for south
Delta agriculture and drinking water for scuthern California, accessibility of upstream habitat
availability and reduction of mortality and stress of salmon and other aquatic organisms in the San
Joaquin River and removal of impediments to growth in the Sanr Joaquin River Basin,

Cost - Phase I (yearl) - 3871414 Phase I (year 2) - $750886; Phase TII (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 indirect cost to 15%.
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Project Description

Description - This project will determine the relative importance of natural and anthropogenic
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 & 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)
measure the contribution of sediment oxygen depleting substances to daily oxygen demand, 4)
evaluate the relative importance of tide and associated physical and chemical factors on daily load
and oxygen demand, 5) use new and historic data to improve daily predictions of oxygen
concentrations using an existing dissolved oxygen model developed for the San Joaquin River, 6)
use field data and modeling analyses to design and evaluate management alternatives and 7)
develop 2 management action plan to eliminate oxygen depletion in the river,

Tasks and deliverables

Task 1. Project Management

Project Management will consist of three subtasks: 1) preparation of contracts, 2) tracking the
project elements to ensure adherence to schedule and 3) ensuring completion of deliverables.

Task 2, Data collection

Subtask 1. Database development - Compile existing and new data on dissolved oxygen
contentration and factors that affect dissolved oxygen concentration in the lower San Joaquin River
including dissolved oxygen concentrations, point-and nonpeint agricultural, urban and industrial
sources of algal biomass, TOC, ammonia, nitrate, BOD and COD, water temperature, turbidity and
flow. Available data include the USBR/DWR discrete and continucus monitoring programs, the
DWR fall study of dissolved oxygen, USGS San Joaquin nutrient and sediment study, South Delta
Program data and the Stockton RWCF monitoring program and discharge data for NPDES permits.
Data will be organized into a relational database using MS Access for uploading to the IEP
database. Data collection will include a literature survey of oxygen depletion in other estuaries.
Database development will include preparation of a 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. Continious monitoring — The load of upstream algal biomass to the oxygen demand
will be determined from simple mass balance caleulations using continuous measurements of
streamflow (ADCP and UVM) and chlorophyll fluorescence combined with discrete
measurements of net algal growth rate and grazing loss at Massdale, Stockfon, the Turning
Basin and the depletion zcne. 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 shift 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-time monitcring to manage the dissolved oxygen problem.

Item 2. Discrete monitoring — The load of algal biomass to total oxygen depletion will be
compared using measurements of flow, chlorophyll a concentration, BOD, 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 element to this program is the use of
mobile adep flow measurements to calculate 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 surfuce water and sediment load
measurements. Biomarkers have been effective tools for distinguishing sources of contaminants in
Tivers.

Subtask 4. Sediment sources of oxygen demand — Field surveys will measure the organic and
inorganic oxygen demand from sediments (SOD) at upstream, downstream and tributary locations
using in situ benthic chambers. Because no measurements of SO have been made, the first year
will be a survey of 20 stations to identify major sources of sediment oxygen demand in the fali.
Resources will be shifted in years 2 and 3 to sample the major sources and determine their
controlling mechanisms.

Subtask 5. The Influence of tida! variability — This task will determine the influence of tide on

load and physical and chemical factors that control oxygen demand in the river. Water quality

information from continuous monitors will be augmented with measurement of chlorophyll, BOD,
- COD, TOC and nutrients at each tidal stage at 9 selected locations.

Task 3. Data synthesis

Subtask 1. Determine relative contribution of sources to oxygen depletion — Determine 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 field 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 S8JR DO Technical Committee.

Subtagk 2. Calibrate and verify disselved 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 daily oxygen concentration in the San Joaquin River near Stockton. Calibration and
verification will include enhancement of model 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 load contributions from upstream of Mossdale. Comparisoen of model and
empirical results will enable a thorough evaluation of the major factors controlling oxygen
depletion in the river. Comparison of field data and model predictions will provide direction for a
more focused study of the relative importanice of sources of oxygen depleting substances and
mechanisins that control dissolved oxygen concentration in years 2 and 3,
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Task 4. Evaluate Alternatives and Develop Management Action Plan’

Subtask I. Evaluate alternatives - Evaluation of alternatives will begin in the first year with help
from the SJR DO Steering and Technical Committees. More alternatives will be evaluated as
suggested by field and modeling results in a consensus process. Evaluation of alternatives will
include short and long-term measures. Long-term measures include the use of real-time monitoring
and modeling to predict oxygen depletion and short-term measures include aeration and flow
regulation through barrier management or water routing. Evaluation of alternatives 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 can be
used in an adaptive management framework to efficiently eliminate oxygen depletion in the San
Joaquin River. It is expected the management plan will include a combination of river management
practices including (1) additional controls of RWCF effluent (2) reduction of upstream point and
non-point icads of BOD, COD and sutrients, (3) changes in the San Joaquin River channel, (4
flow gate controls at the head of Old river, and (5) aeration devices in the river and that this wili be
evaluated using a continuous real-time monitoring network. : :

Task 5. Deliverables

Quarterly and Final Reports - All principal investigators will provide quarterly and final reports
that summarize their findings. The Project Manager will compile the findings of principal
investigators for the reparts with the advise of the SIR Dissalved Qxygen Steering and Technical
Committees, The Management Action Plan will be inctuded in the final report. . '

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 (Tuly 00 |

to June 01), we will conduct focused field and modeling studies based on year 1 results that -
pinpoint source loads and their controlling mechanisms. This effort would be intensified in year 3.
(July 01-June 02). In all years, we will run a real-time monitoring program and use new and .
historic data to enhance a dissolved oxygen management model. Evaluation of alternatives will also
proceed all years and will be developed inte a management action plan in the last year. .

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

Inseparable tasks — Elements of this project can be broken down into phases I through ITI that
carrespond 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 separation would include splitting the field collection and data synthesis from the modeling
work, which would reduce the cost by $120000 per year. : '

Laocation— The oxygen sag in the Stockton deepwater ship channel is downstream of the "turning
‘basin" and along Rough and Ready 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 be sampled
in Stanislaus and Merced Counties (Figure 2). USGS quad map included. '
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Ecological/Biological benefits

Ecological and Biological Objectivés

Need for project - Dissolved oxygen in the San Joaquin River near Stockton becomes depleted in
the fall when concentrations decrease below 6 mg/l. Concentrations can reach as low as 2.5 mg/l -
- and occurs over a 10-mile reach of the San Joaquin River. Eliminating these low dissolved oxygen
concentrations is a goal of the CALFED water quality program, because oxygen depletionisa
health threat to aquatic species and prevents upstream migration of fall-run Chinook salmon.

Research by Department of Fish and Game in the 1970s showed that dissolved oxygen
concentrations below 6 mg/l was a barrier to upstream migration of adult San J oaquin fall-run
Chinook salmon to spawning habitat in the Merced, Tuolumne, and Stanislaus Rivers between
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 of other fish and aquatic organisms and may negatively
impact the aquatic community as a whole. ‘ '

The current management strategy attempts to reduce oxygen depletion in the San Joaquin River
through NPDES permits that control local discharge and by diversion of water into the main
channel by placement of a rock barrier at the Head of Old River. Many years of pre- 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-point sources including effluent from the Stockton RWCE, upstreatmn 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 modei suggests the Stockton treated effluent is insufficient to cause the oxygen
depletion in the San Joaquin River and that oxygen demand from upstream algal biomass and
sediment are major sources of the problem (Chen 1997; Chen et al. 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 BOD collected by the USGS, USBR, DWR and Stockton RWCF since the
1970s. These provide valuable information on the dissolved oxygen problem in the mainstem and
the extent of the oxygen depletion in the river. However, 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 conceniration in the river. For example, the current dissolved
oxygen model suggests sediment oxygen demand is important, but measurements of sediment
oxygen demand have not been made and although nutrient and sediment load is well guantified in
the upper San Joaquin River, the influence of these substances on oxygen depletion is not
guantified. \ o

Approach — We will develop a management action plan to control oxygen depletion in the San
Joaquin River in the fall based on new and historical data, enhanced modeling results and
evaluation of potential management alternatives. Qur initial approach will be to test the current
conceptual model that oxygen depletion is primarily caused by exygen demand from 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 gather 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 current
knowledge on source loads and controlling mechanisms. Identifying the relative importance of
algal biomass and sediment oxygen demand {o the oxygen depletion will be an important goal of
this first year. These surveys will cover both the main channel and lover 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, with the goal of 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 in vears 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 of potential management alternatives using field and modeling results 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 SJR Dissolved Oxygen Steering and Technical Committees will
facilitate thorough evaluation of the field and modefing information and development of feasible
and cost effective alternatives for the management action plan and fiuture 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 this
barrier to migration, Chinock salmon will have full 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 of 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 finded studies of sediment transport and organic carbon
(USGS). Sampling will be in conjunction with CDWR, Stockton RWCF, and NPDES routine
monitoring and special studies by CDWR/USGS on flow and dissolved oxygen CDWR.

This proposal is a product of the development phase bf the SIR Dissolved Oxygen Steering and
Technical Committees that are funded by local urban, agricultural and industrial stakeholders arid
State and Federal agencies and are committed to eliminating the dissolved oxygen preblem.
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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 action plan. The second stage will implement the
management action pan through an adaptive management process. It is hoped CALFED wiil assist
with the first stage through Category III funding and with the second stage 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
oxygen depletion in the San Joaquin River and to remove oxygen depletion as a barrier to upstream
spawning migration of fall-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 upstrearn habitat and eliminate

effects of low dissolved oxygen on the general health and survival of fish and other aquatic
organisms. '

Computability with non-ecosystem objectives ~ This praject 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 J oaquin River region
and water exported to the southern portion of California. Elimination of oxygen depletion will
allow urban, agricultural and industrial growth in the San Joaquin River Basin.

Third party benefits — Elimination of oxygen depletion in the $an loaquin River will: 1) improve -
water quality in the south Delta and drinking water exported to southern California and 2) allow
grawth in the San Joaquin River Basin.
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Technical Feasibility and Timing

This project is technically feasible and fully implementable. It will not require any CEQA or NEPA -
documents. Access permits will be required to service and establish continuous motiitoring stations,
and collect discrete water quality samples of agricultural discharge, but these are not major .
impediments to the project, because of the 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 run through state and federal agencies. Because we do not
want to delay our efforts to solve this problem any longer than necessary, we followed

-recommendations to have a foundation manage the contract instead of a state or federal agency. We
have received approval from the CSUS Foundation to use them for management of this project if it
should be finded. 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.

10
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Monitoring and Data Collection Methodology

Bialogical / Ecological Objectives -The focus of field data collection and modeling will be to test
the current conceptual model that oxygen depletion in the San Joaquin River is primarily caused by
upstream algal biomass and sediments. Mew and historic field data will be used to enhance the
existing dissolved oxygen model for use as & management tool and both field and modeling results
will be used to evaluate management alternatives needed to develoy am ent Ngction plan.

Maonitoring parameters and data collection - 134
diserete-data: The cntitiition sPupstrenni.algal b
58 halance calenlatio :

asurements of surface point and non-point n
BOD, LB, nutrients) and sediment oxygen demand from upstream of
Tumer Cut and will be confirmed by natural isotope and fatty acid biomarkers. Baseline
monitoring will continue for all 3 years in order to obtain a range of environmental conditions, but
resources will be shifted each year to pinpoint major sources and mechanisms.

: &S Deltr Circtlation
work. The study will provide water quality data for the CALFED study of fish

passage in response to oxygen depletion (CDFG) and will collaborate with the CALFED study of
sediment transport and carbon sources (USGS).

Data Evaluatidn:

routine water quality -

QAT prosedusss of VA Ll

" demand elements will'be'dore usitg state of the art procedures but current experts in their feld.
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.
Mabmood, a professor of statistics.

Standard Metheds or EPA methodology and
-Buyie Liboratory. Analyses for biomarker and sediment oxygen

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 2 CD for use by
Stakeholders and 4) a management action plan for eliminating the oxygen depletion.

Peer review — Peer review will be by local groups including the CALFED Water Quality
Committee, [EP 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 include urban, agricultural and industrial stakeholders in the
San Joaquin region and state and federal agencies. These stakeholders are members of the San
Joaquin River Dissolved Oxygen Steering and Technical Committees and include: 1) cities -
Stoclton, Manteca, Lathrop, Lodi, Meérced, Turlock, Tracy and Modesto, 2} Farm Bureau, 3)

- government agencies - CDWR, CDFG, RWQCB, US EPA, USFWS and USDA, and 4)
environmental groups represented by the Delta Keeper

Third party impacts include improved water quality for the south Delta and drinking water exported to southern
ifornia and removal of impediments to growth in the San Joaquin Basin.
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Cost

Budget

- Attached tables include the total and quarterly budgets.

Overhead and indirect costs cover administrative and office costs that differ as follows:
Depariment of Water Resources: 1999/2000 - 41.8%: 2000/20001- 47.6 %
University of the Pacific: 52.3%

- Systee, Inc.: 90%
Lawrence Berkeley Lab: 72% -
Sacramento State University: 25%
University of Southern California: 63,5%
Moss Landing: 47%
Jones and Stokes Associates: 50%
CSUS Foundation 20%

Schedule

The project will begin July/August 1999 and be completed July/August 2002, Field sampling will
be done between July and November each year and will be followed by data analyses and report
preparation during the next 4 months (Dec-Mar). Review and evaluation of the current data and
‘modeling results will be done April-June each year in preparation for sampling in July. In the final
'year of the project April-fune will be used for development of the management action plan.

Payments to each collaborator will be based on monthly invoices.
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Cost Share
Cost share aspects of this project include:

The Regional Water Quality Control Board pledges a direct contribution of $IO-20;DOO to assist
with the project. In addition, it 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 Stockton dissolved oxygen model developed by Carl -
Chen. ' .

NPDES dischargers in the upper San Joaquin River from the cities of Stockton, 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 praject: These include new and existing variables:
chlorophyll & concentration, BOD, COD, ammonia, nitrate, total phosphate, organic nitrogen and
‘volatile solids. They will also do in-house evaluation of alternatives for discharge flexibility and |
enhanced treatment measures. :

The City of Stockton will contribute at least $500,000 in direct and in-kind 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 Siokes in the development of
the Stakeholder process, current funding of the services of a facilitator for the Stakeholder process. -
The City of Stockton also pledges $150,000 for consultants in 1999, $50,000 for mariagement of
the Stakeholder process over the life of the project and $1 50,000 direct contributions over the life
of the project for any needed items.

DWR will contribute two mobile in situ fluormeter and one permanenit fluorometer at Mossdale.
DWR has already contributed at least two months staff time 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 2 significant cost share.

DWR and USGS will assist with maintenance of continuous chlorophyll flucrometers and assist
with water quality data collection at real-time monitoring stations as part-of the DWR/USGS Delia
Circulation Monitoring Network. '

14
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Applicant Qualifications

Individual responsibilities are: 1) 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. Berelson, K. Coale and C.
Chen, 4) Tidal variability — G. Litton , 5) Biomarkers — T, Torok 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 of the project, but all collaborators will share boats, equipment and information as néeded.
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 Systec Inc. and Jones and

- Stokes Inc. consulting firms becanse their client is the City of Stockton. However, their roles in
data management will not bias the study. Bias in the Systec modeling work will be reduced by the
use of independently collected empitical data.-An extensive peer review will also reduce bias.

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

Biosketches

Dr. W, Berelson and Dr. K. Ceale from USC and Moss Landing are experts in the measurement
and determination of mechanisms that control sediment axygen demand. They are also experts on
San Francisco 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, including 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 Delta hearings. His expertise is in water gquality
measurements and water quality modeling.

Dr. Chen earned his M.S. and Ph.D. degrees in Environmental Engineering from 1JC 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 Tech, Inc., he conducted research on lake acidification and estuary

pollution. As president of Systech since 1983, Dr. Chen developed the DO model for 8an Joaguin -
River, the graphical user interface for the real time water quality management of San Joaquin

River, the model for transport and fate of suspended sediment and copper in San Francisco Bay. De.
Chen has been involved in the TMDL process for the Truckee River Basin.

i5
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Dr. Mark Conrad, is a geological scientist with the Center for Isotope Geochemistry (CIG) at -

- LBNL. Heis in charge of CIG's facilities for analyzing the stable isotope ratios of low molecular

weight elements (hydrogen, carbon, nitrogen, oxygen and chlorine). His research interests inchude
using isotope measurements to monitor of subsurface biologic activity; stable isotopes as tracers in
hydrologic studies, climate change and isotope geochemistry of clay minerals. '

Dr. Dammel is a professor of Civil Engineering at Sacramento State University and has over ten
years experience as an environmental engineer. His expertise is point and non-point source
pollution in California surface waters. He has developed storm water management plans, negotiated
for NPDES permits, and estabiished monitoring studies to determine the extent and itmpact 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, P.E. is a professor at Sacramento State University and has 20 years of experience as
an environmental engineer. His professional experience includes design of water and wastewater
treatment facilities, and investigations of technologies for sludge composting, PCE remnediation,
mercury removal, and water reclamation. Research projects include nitrogen remaval 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 RWQCR. 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 remediation efforts. He is-currently the principal investigator of water

quality-studies in the San Joaquin River that focus on urban stormwater and agricultural runoff and

just completed a one-year dissolved oxygen study for the City of Lodi.

Dr. Lehman is a senior scientist at CDWR with expertise in water quality issues and algal ecology.
She has published on physical and chemical mechanisms that control long-term changes in algal
production and species compusition 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 fall 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, rigk asscssment, design of sampling plans, characterization of

unexploded ordinances, mobility of TCE in ground water, development of a water quality index for
streams, and mobility of PAH in soils. He was a consultant 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 extensivg
experience in microbiology and fatty acid techniques. His resume is attached.
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CALFED Goais and Objectives

1. Recovery of at-risk native species in order to eslablish self-sustainin
papulations and minizmize the need for future endangered specles listings

1.1. Restore fall run Chinock saiman to Central Valley and Bay-Della

1.1.1. Restore spawning and rearing habita(

2. Rehabilitate natural processes that support natural equatic communities

and favor native communities

2.1. Establish hydraulic regime that favors native species and natural habitat

3. Improve and maintain water and sediment quality to eliminate toxic

impacts on organisms in the acasystem

CALFED Target Species
Chinook salmon
Fall-run Chinook salmon

| —019113
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- Table of Hypotheses

Project Element

Continuous sampling

Biomarker

Discrete sampling
program

Discrete sampling
program

Hypotheses

The majority of the

- algal biomass in

the depletion zane
comes from the

input and growth of .

algas from
Mossdale and
locations upstream

The majority of the
algal biomass in
the depletion zone
comes from the
input and growth of
algae from
Mossdale and
locations upstream

Organic and
Inorganic oxygen
depleting .
substances from
surface water
sources other than
upstream algae are
the primary cause
of oxygen depletion
i the depletion
zone

Stratification
contributes to the
develepment and
persistence of the
axygen depletion

Type of data

Centlnuous
measurements of
chlorophyll fluorescence
and streamflow (adcp)
between Messdale and the
depletion zone at 4
stations znd discrete
measurements of other
algal inputs, algal growth
rala and loss rate from

" sedimentation and grazing

Naturally oceuring
biomarkars including C
and N isotope ratios, fatty

. acids, species

composition and C:N
nutrient ratios of algae at
Mossdale and upstream
and downstream sources

Discrete measurement of
BCD, COD, amrnonia and
algal biomass from major
point and nonpoint surface
saurces of organic and
inorganic axygen depleting
substancas; loads wiill be
calculated using mobile
adep and fixed flow
measurements

Vertical and horizontal
profiles of fluorescence,
dissclved oxygen, salinity
and water temperature
within and adjacent to the

-depletion zone

I —019114

‘ Data Evaluation

Simple mass balance
caleulations for each
segment of the river to
determine the amount af
ups{ream algal blomass

. that reaches the depietion

Zone as a function ef input
biomass, growth and loss
; Empirioal resuits wlli ba
compared with model
results

Numerical comparison of
the blomarker values will
determineg if upstream
algal biomass is the ]
primary organic :
substance in the depietion
zone '

The relative magniture of
seasonal differences
among source loads of
oxygen depleting
substances will be
compared using analysis
of variance; the potential
contributten of each
source to the dapletion
zone will also be
calculated based an flow
rate '

Graphical comparison of
isopieths will determine
tha strength of the watar
column stratification
throughout the seascn
and how this prevents
oxygenation and mixing

Data

Priarity ‘

. high

high

high

high
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Blomarker

Tidal variability

Sediment oxygen

demand

Upstream water
column algas
deposited in the
sadiment is the
primary source of
axygen depleting
substances in the
depletion zone

Tidal variation is a
major factor
confroiting the

- development of the

oxygen depletion

_ Zane

Bediment oxygan
demand is 8 major
contributor to
oxygen depletion in
the San Joaquin
River

Deposition rates of algal
blomass measured by
sadiment traps and
measurements of
biemarkers in source
samples and sediment
along the channel

Tidal measurements of
water temperature, EC,
pH, do and fluorescence
and discrete
measurements of BOD,
COD, TOC and nutrients
at 9 stations

" Diirect measurements of

surface benthic oxygen
demand from organic and
inorganic sourcas at
locations suspected to
have high oxygen
dapletion. The first year
will be a broad survey and
the second year will focus
on specific locations and
tha primary mechanisms

Il 019115

Numerical cemparison‘of
algal sedimentation rates
elong tha channel will be
used to determing tha
location of maximum.
deposition and will be
used in conjunction with
graphical comparlson of
biomarkers {see Ha: 1) in
upstream algal biomass,
other point and non-paint
sources and sediment to
determing the ralative
contribution of upstream
algal blomass to sediment
at selected stations along
the river

Differences between tides
will be determined using
the Kruskai-Wallig
technigue and further.

. confirmation of the results

will ba dene by
cemparison of model runs
with the empirical data

Direct camparison of
measured values of
organic and Inorganic
oxygen deplsticn at the
sediment surface and
their reiation to anclliary
water guality ang
sediment variables.

. high

high

high
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Mcdeling and empirical
analysis.

Dissclved axygen
in the lower San
Joaguin Rivar can
be maintained at
>6 mg/l by

- Mmanagement

actions incfuding:
aeration, reducing
algal production at
Vernalig, acration
at McCioud Lake,
reducing point
source loading
from upstream,
reducing or
eliminating NPDES
discharge

Histaric and new field data
and results of the
enhanced dissolvad
oxygen model

Il —019116

Mass balance calculations
and sequential modal
runs will be evaluated by
the principal investigatars
and Technical Team in
order [o gain a consensus
about feasible and
effectiva alfernatives

high
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Location of Water Quality Stations on the San Joaquin River in the Vicinity of Stockton
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San Joamuin River Dissolved 8xygen TMDL Steering Committee
malling adgress: 2500 Nawy Drive, Stackton &4 95206

Froject Oversight.  Morris Allen <mallen@inreach.com> (208) §37-8700
Tom King <kingi@iro5s.swreb.ca.gov> (315) 255-3105
Chris Foe <foec@rbSs.swreb.ca.gov> (816) 255-3113
Gien Birdzell <strowiri @inceach,com> (208) 632-8800

Facilitation: Kevin Wolf <kjwolf@don.davis.ca.us? (530) 758-421.1
 Aprit 12, 1999

Clerk of the Board of Supervisors
San Jfoaquin County

222 East Weber Street, Room 701
Stockton CA 95202

CALYED PROPOSAL; SAN JOAQUIN RIVER DISSOLVED OXYGEN ISSUE

This letter will serve o notify you thai the San Joaguin River Dissolved Oxygen TMDL Steering
Committee is intending to submit a grant application to CALFED for the purpase 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,
Manteca, Ripon, Modesto and Turlock; State and Federal resource agencies; local and State 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 Guidlelines, ' .

The lower San Joaquin River experiences episodes of very low dissolved OXygen concentrations in the
summer and late fall of most years. The presents a very significant barrier to the migration of fall-run
Chincok salmon, and this also represents an ecological stressor to resident fish and aguatic 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 grant will allow for the mechanisms thai result m the dissolved oxygen sag to be
scientifically smdied so that a series of solutions to resolve this problem may be facilitated, Our proposal
has broad support, and will also assist San Joaquin County and the surrounding cities in dealing with a
regional probilem 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 cbjectives. If you have any questions or
concerns regarding the grant proposal or this notification, please call Mr. Dornald Dodge or me at the Ciry

/f; ztockton, at 937-8700.

MORRIS L. ALLEN
For the San Joaquin River Dissolved Oxygen TMDL Steering Comunittee

MLA:db
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Fcn'v OF STOCKTON | Yy
ad |
COFFICEOF THE CITY MANAGER

CITY HALL ) 435” SUMRIER ﬂﬂMf
425 N EL DORADD STREET ' . UHNVERSITY OF THE PACIFIC
STOCKTON, CA S8202-1997

(20819378212

FAX [208)837-7149

April 14, 1999

—

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 cost sharing proposed by the City of Stockton for the
CALFED grant proposal. The cost shanng by the City of Stockton discussed in
my letter will include both in-kind services and direct financial contnbutlons 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 Mode! (the Chen
Modetl). We have also funded the services of technical experts to participate in
the Stakeholder Process, develop the CALFED proposal, and prepare the TMDL
Program Master Plan. We have also provided funding for and retained Kevin
Wolfe Associates to act as the Committes’s interim meeting facilitator for the last
four months

On an ongoing basis, the City of Stockton is prepared to make the following
additional commltments

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 these
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 wiling to pledge the sum of
350,000 per year for these services for the next three years. If this
amount exceeds the amount needed, ary unused funds may be
reallocated to item 3.b. below. ‘ :

) k www, stocktongav.com

®\

“STOCKTON..CALIFORNIA'S SUINRISE SEAPORT!
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Peggy Lehman, Ph.D

April 14, 1999
Page 2

CALFED GRANT APPLICATION: SAN JOAQUIN RIVER DISSOLVED OXYGEN

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

In total, this represents direct and in-kind contributions of nearly $500,000, .

The City will purchase, instail operate and maintain 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 -and
maintenance costs, including additional laboratory sampling
and analysis, are estimated to be $10,000 per vear. The

-cost for this item would therefore total $45,000 over three

years,

The City will provide approximately $150,000 over the life of

the study in other direct financial contributions. | would
anticipate that such expenditures could be for reaeration
tests in the Deep Water Channel in cooperation with the
Corps of Engineers, hydreacoutic stations to monitor fish
populations and movement, or other itams.

exclusive of current staff support of the TMDL process and expected technical
support beyond 1999.

The City of Stockton appreciates the effort you have already expended to
supervise the development of the CALFED propesal, 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

Adllehman_ir.doc
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», California Regional Water Qmil_ity Control Board gas
) Central Valley Reglon :

Steven T. Rater, Acting Chair

Wingot I Hickt e T —  GrmyDaw,
Lvironnuniol . .

Intornat Address: hilp:/fwww.swich.cu gov,

i~rwgohs
3443 Roatier Rosd, Suite A, Esoramenta, Califomis 052293001
Phane {916} 238-3000 * FAX (916) 255-3013

TO:  Dr. Peggy W. Lehman " FROM: . Jerry Bruns _
~ Principal Investigutor Sr. L&EWT Analyst

DATE:  April 13, 1999 SIGNATURE: %M?,_M_

SUBJECT: REGIONAL BOARD COMMITTMENT OF RESOURCES TO PARTICIPATE IN THE
_ CALFED PROPOSAL TITLED “DETERMINATION OF THE CAUBES OF
DISSOLVED OXYGEN DEPLETION IN THR SAN HDAQITN RIVER”

The Regional Board is comimitted to working with stakeholders to develop solutions to the dissalved
oxygen problem in the San Joaquin River near Stockton. The Regional Board supports the proposal that
is being developed and is willing to contribute to the effort by colleating weekly or bimonthly water
sampléz from the Sen Joaguin River at Vernalie and have the samples analyzed for nutrlents and BOD _
by the Regional Board's contract laboratory. Sampling and analysis has been initlated (&s of March
1999) and will continue for two years but may be redirected to other locations at the request of the San
Joaguin River TMDL Technical Advisory Committes. This contribution of resources is equivalent to
$15.000 per yenr or $30,000 for the 2-year life of the proposal. '

California Environmental Protection Agency
ﬁ Racycied Faper

| —019123
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PCLeLo-|

rerLel o—

Oxygen Depletion Budget o
Task 1 ) direct :direct salary| service materiat overhead Total Total Total Grand
labor |[and benefits| contracts acquisition year 1 year2 | year3 Total
{hrs)
Project : .
Management contracts, fracking and deliverables 478 20645 11997( 32633 32633 32633 57899
CEUS Foundaticn Indirect cost
] 20%) o 144401 125377 128377 395155
Task 2
Data Collection Database development 280 13812 1867 12768 26767 26767 26767 80301
Co;aiinuous surface sotree . )
menitoring 1282 11122 49880 36000 1'171_22 108124 13000_ 13060 134124
Tidal variation /00 11375 23000 700 5181 40756 40286 40256 120768
~ Discrete surface source monitoring 205 2207 24200 2207 28814 28614 28614 85842
Biomarker 1044 22745 10080 15521 48666 48666 48666 145888
Sadiment oxygen demand 830 27454 10680 e 24125 99399 99399 99398 298197
Data synthesis and
Ta=k 2 medeling
. Continuous surface saurce . .
Data synthesis monitoring 1044 24208 N 14802 39010 30010 39010 117030
Tidal variation 75 1677 200; 749 28268 2626 2626 7878
Diserets surface source monitoring 1302 42327 18933 81260 61260 51260 183780
Siomarker 348 7582 5507 12689 12889 12888 38887
Sediment demand 581 19250 13024 32304 32304 32304 96912
Modeling modeling 673 33838 200 Nes2 85500 85500 58500 196500
Evaluate i
aiternatives and
Task4 |develop
Empirical analysis |Database 7 133 7000 7000 14000]  14000f 14000 2000
Gontinuous sources a7 2600 B 2800 5200 5200 5200 15800
Tictal variation - 180 3354 1408 4882 4852 4852 14556
B [Discrete surface source monitoring 87 2600 2800} 5200 5200 5200 15600
Sediment sources a7 4586 2075 7561 7661 7661 22083



GCLelLo-|

G216 1L 0—

Modeling [Medefing 170 3386 200 7764 16350 16350 16350 45050
Task 5 |Reporting
Empirical analysis |Datab 210 11052 14052 22104 22104 22104 B5312
Continuous sources 87 2600 2800 S200 5200 5200 15500
Tidal variation 75 1677 749 2426 2428 2426 7278
Discrete surkace solrce monitoring &7 2800 2600 5200 5200 5200 15600
Biormark 174 3791 2853 G444 B444 8444 19332
|Sediment sources 174 9372 5350 15322 15322 15322 45088
Modeling Madeling 132 7000 7000 14000 14000 14000 42000
Total 856408 782280 752260] 2378e2a
Grand
Tolal




Oxygen Debletion

Task
Project

Task 1 Management

Task 2 Data Collection

Data synthesis
Task3 and modeiing

Data synthesis

Modeling

Alternatives and
Management

Task'd Plan

Task S Reporting

Total

Technical

CSUS Foundation
{209)

Database
Continuous
Discrete

Tidal

Biemarker
Sediment demand

Cenintuous
Discrete

Tidal

Biomarker
Sediment demand

Meodeling

Database
Continuous
Discrete
Tidal

Sediment demand -

Modeding

Database
Continuous
Discrete

Tidal

Biomarker
Sediment demand
Modeling

YEAR 1
Jiy-Sep99 Oct-Dec 99 Jan-Mar D0
8158 8158 8158
36100 38100 36100
8692 6692 6692
54062 54062 o
14907 14907 0
20128 20128
23333 23333
53793 53793
10505
27022
1313
7778
16152
16375 16375 18375
3500 3500 3500
2600
2600 .
2426
3830
4087 4087 4087
5528 5526 5526
1300 1300 1300
1300 130G 1300
807 807 807
1944 1944 1944
3831 3831 38
2500 3500 3500
259143 269143 . 178148
—0191286

Apr-Jun 00

8158

38100

6692
0
0

19505
27022
1313
7778
16152

16375

3500
2800
2800
2426
3830
4087

5526
1300
1200

807
1844
3831
3500

176146

-019126



Task

Task 1

C Task 2

Task 3

Task 4

Task 5

Oxygen Depletion

Project
Management

Data Collection

Data synthegis
=2nd modeling

Data synthesis

Modeling

Alternatives and
Management
Plan

Reporting

Total

Technical
CSUS Foundation’

(0%

Database
Continuous
Discrete

Tidal

Biormarker
Sediment demarnd

Conintucus
Discrate

Tidal ’
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*Factors that control the cycling of metals and nutrients in coastal and marine sediments, -
environmental implications, -

*Global budgets of carbon, silica, nitrogen and phosphorus, the role of sediment diagenesis,

*Calcium carbonate dissolution kinetics and its impact on paleoceanographic recanstruction.

*In situ device technology. . '

*Use of radioisotopes and other tracers for mixing and advection in marine waters and sediments:

*Environmental applications of radon measurements in air, soil and groundwater,
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Berelson, W. M; and D, E. Ham-mond (1986). The calibration of a new free vehicle benthic Qux
chamber for use in the deep sea, Deep Sea Research, v. 33, 1439-1454,
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APPLICATION FOR

OME Approval N, 348-00-

"’EDERAL ASSISTANCE

T

Agpiicant tdantmer

Pééﬁﬁn@m ‘
o

3. DATE‘RECEWED BY STATE

Stats Appﬁmﬂon Idantiﬁer

Construction .
(] tion-Coenstruction

Nm—Cﬁnst.ructhn

: 4 DATE RECEIVED BY FEOERAL AGE.N!‘.‘Y ['—‘ademl !denﬂl{gr

i. APPLICANT INFORMATION

.ega'l Tame ‘C 265 Crganizationsd Unii . ) \[E‘ R
Qur[' 0 )\k]tek[‘ Ou‘v“t@é Eaiim MI iﬂam e (ale.
\ddress (gnfe y CoUnty, Statg, and 2o ¢ode): {Namao and tefephone ny ¢ of parson 1o be contacted on matters InvoMm
5 H\eg‘—— this appficalion fgive ares code)

225( Vg
Saarcenhy A ?’561[0

134 Lehmay (T10) 227-755)

;. EMPLOYER IDENTIFICA.TION NUMEER (EN

Q17 - CBBEEIEID

7. TYOE OF APPLICANT: fenter Bporoprials foter it box)

3. TYPE CF APPL!CA‘T‘IGN:

. MNEW

f Revision, enter appropriate fetter(s) im box{es)

7] continuatian [ Ravisicn

L1

A fheraase Award B. Decraase Award G, incroase Duration

D. Dacrease Duration  Other/soscif);

A, State H. Indapandent Schoot Dist
8. County 1. Stale Controtied institution of ngher Leaming
G Muskcipat J. Brivats University
D. Township K. incian Tribe
_ E. Intarstate -L. Incividual

F. inlenmuniciped M. Profil Organization
G. Speclal District N.-Omar(Speclfy]

8. NAME OF FEDERAL AGENCY:

V% Fish & Wil Savte.

0. CATALOG OF FEDEHAL DOMES‘!‘]D ASSISTANCE NUMEER:

TITLE: N! A

(-1

11. DESCRIPTIVE TITLE OF APFLICANT'S PROJECT:

Teiarminahon of +he. Caog ChC

1. AREAS AFFECTED BY PROJECT (Citias, Countles, S.‘a.ras. et )

San, 309viy, Copaly

.DsSSOIM OIW{an et
e San Sotvw e~

. PROPOSED PROJECT 14. CONGRESlSIONt_LL BISTRICTS OF:
it Ending Date  [a. Applicant b. Project . .
a749 {Te/oh 3.5 3

ESTIMATED FUNDHNG: N

16. 13 AFPLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE
CROER 12372 PHOCESS‘?

: — 3 £ o
e 2 ! '570: ng \E C'J(Ol,qpf) ?@ [;\ 8. YES. THIS PREAPPLICATIONAPPLICATION WAS MADE

pRiicant 3 AVARLABLE TO THE STATE EXECUTIVE ORDER 12272
) . PROCESS FOR REVIEW ON:
tate $ »
DATE
¢4l 5 o
) h. Mo, U1 PROGRAM IS NOT GOVERED BY &, Q. 12372
thar 5 ® {1 OA PROGRAM HAS NOT BEEN SELEGT ED BY STATE
] FOR REVIEW
sgram ncorma ] - : .
17. I3 THE APPLICANT DELINGUENT ON ANY FEDERAL DEBT?

WAL s N

[1Yes M “"Yas,* attach an explanation. [J e

O THE BEST OF MY KNCIWLEDGE AND BELUEF, ALL DATA IN THIS AFPLICATIOM'PREAPPUCATION ARE TRUE AND CORRECT, THE
UMENT HAS BEEN PULY AUTHORIZED BY THE GOVERNING BODY OF THE APPLICANT AND THE A.PPLI'GANT WILL QOMPLY WITH THE

ACHED ASSURANCES IF THE ASSISTANCE IS AWARDED,

j"‘%mff" Rapmﬁgﬂmwn

& Q ﬂ)iﬂ/ﬂ ""TW\{&L .Eénlﬂ%, %Tﬂl&pﬂﬁi&mﬂbe& 271 g 2 j

"R I 7

1atur§ oi'Ai;_l hugg /Ze’seg yy /; jm, R(—-éﬂ)p‘fh-., .

us Edition Usabl 4
izad for Local R, uction
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Prescribad by OMB Circular A-102
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prL6L0-|

rvriLeéel o—

ta) Grand Program

{¢) State

13. Federal -

R A

2rd Quartet

{d) Other Sources {e) TOTALS
g § § $ 1
0, '
o
1. T
2. TOTAL (sum of lines & - 11) $ 3 $

14.' NonFedearal

. TOTAL {sum of lines 13 and 14}

(a) Grant Program

17
FUTURE FUNDING PERIOES (Yaars)

b} First

{c)-Second

(d) Third

{e). Fourth

P 52,260

i (\u%&r A9 — Detgyle 004

* Tobtof

P 160 20

21. Direct Charges:

23. Remarks:

Authorized for Loca! Reproduction




Parsons signing this farm should rafer to the reguiatlons

roferenced below for complete instructions:

Cerlification Regarding Debarment, Suspension, and Other
Responsibility Malters - Primary Covered Transactions - The
prospective primary participant further agrees by
submitting this proposal that it will include the clause
titled, “Certification Regarding Debarmen{, Suspension,

.8, Depastment of the Interior

Certificat[ons' Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace
Requirements and Lobbying

Certification Regarding Debarmenl, Suspension, tneligibility-
and Voluntary Exclusion - Lower Tier Cavared Transactions -
{Ses Appendix B of Subpart D of 43 CFR Parl 12.)

Certification Regarding Drug-Free Waorkplace Requirements -
Altarnala 1. (Grantees Other Than Individuals) and Alternate
1. (Grantees Who are Individuals) - (See Appendix C of
Subpad 0 of 43 CFR Pan 12).

Ineligibility and Voluntary Exclusion - Lower Tler Cavered X \ i X .
Transaction,” provided by the department or agency  Signalure on this form provides for compliance with
entering  inta .this covered transaction, without  certification requirements under 43CFRPads 12and 18, The
modification, In ali lower ier covered transactions and in  certifications shall be treated as a matedal represantation of
ali solicitatians far lower tler coveced transactions. See  fact upon which reliance will he placec when the Department
below for language to be used; use this form for certiication  Of 1€ Interier delermines to award the covered transaction.
and sign; or uss Depariment of the lnteriar Form 3954 (Di-  @rant cooperative agreement or loan.

1854). (See Appendix A of Subpart [ of 43 CFR Part 12)

PART A: Certification Regarding Debarment, Suspensicn, and Other Respons:blltty Matters -
Primnary Covered Transactions

CHECK __IF THIS CERTIFICATION 15 FOR A PRIMARY COVERED TRANSACTION AND IS APFLICABLE.
(1) The prospective prirnaty padicipant ceérifies fo the best of its knowledge and belief, that it and its principals:

{a) Are not presently debarred, suspended, progesed for debarment, dedlared ineligitle, or veluntarily excluded {rom
covared fransactions by any Federal department or agency;

{by  Have notwiihin a three-year period preceding this proposai been canvicted of or had a civil judgment rendered against
them for commission of fraud or a eriminal offense in connection with obiaining, altempting to obtain, or performing
a public (Federal, Siate of local) transaction or contract under a public transaclion; violation of Fedaral ¢r Stale
antifrust statutes of commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making
false statements, or receiving sfolen property;

(¢} Are nol presently indicled for or otherwise criminally or civilly charged ty 2 governmental antity (Federal, State or
local} with commission of any of the offenses enumerated in paragraph (1){b) of this certificztion; and

{d}  Have notwithin a three-year period preceding this application/proposal had one or more public ransactions (Federa\
State or facal) terminaled for cause or defaull.

{2) Whereg the prospective primary participant is unable to certify to any of tha statements in this certification, such prospective
participant shall attach an explanation {o this proposal.

PART 8: Cedlification Regarding Debarment, Suspension, ineligibiltty and V’oluntary Exclusion -
Lower Tier Cavered Yransactions

CHECK__IF TiiIS CERTIFICATION !S FOR A LOWER TIER COVERED T}QANSACTJON AND i APPUCABLE

(1) The prospective lower tier participant certifies, by submission of this proposal, that ne':lher it nor its principals is presenﬂ‘y
debarred, suspended, proposed for debarment, declared ineligible, of votuniarily excluded fom participatian in this
transaction by any Federal depariment or agency.

(Z) Whera the prospeclivg lower tier parlicipant is unabie to cerlify to any of ihe slatements in this certification, such prospective
participant ghail attach an explanation to this proposal.

e
e 1995
(Thir Ierw cwaaldanan DLTTED, QH 1954
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A. The grantee certifies that it will or continue ta provide a drug-free workplace by:

PART C: Certifleation Regarding Drug-Free Wc;rkpléce Requiraments

Alternate 1. (Grantees Other Than Individuals)

(a)

(b)

&

{0

(&)

{

(@

GHECKZAF THIS CERTIFICATION (S FOR AN APPLICANT WHG (S NOT AN INOIVIDUAL.

Publishing a slalement nolifying employees that the untawful manufacture. distributian, uispehsing. possession, or use
of a controlled substance is prohibited in the graniee’s workplace and spedifying the adlions Inat will be taken against
amployees for viotation of such prohibition; o o

Establishing an ongeoing drug-free awarenass program fo inform employees about—

{1) The dangers of drug abuse in the workplace; = .

{(2) The grantee's policy of mainfaining a drug-free workplacs;

(3) Any available dntg counseling, rehabiitation, and employee assislance programs; and

{4} The penalties that may be impased upon employses for diug abuse violations cccurring in the workplace;

Méking it a requirement that each employee to be engaged in the pedformance’of the grant be given a copy of the
staterment required by paragraph (&), .

Notifying the employee in tha stalement required by paragraph (a} hat, as a condifion of employment under the grand,

the employee will — : )

(1) Abide by lhe lemms of the statement; and

(2) Notify the employer in wrltlig of his or her conviction for a violation of a criminal drug statute eecurring in the
warkplace noc later than five calendar days after such conviction: o

Notifying the agency in writing, within ten calendar days after receiving notice urder subparagraph (d){(2} from an

empleyee or otherwise receiving actual notice of such conviction. Emplayers of convicted emplioyees must provide
notice, including position title, {o every grant officer on whose grant activity the convicled employee was working,
unless the Federal agency has designated a cential point Tor the receipt of such notices. Notice shall indude the
identification numbers(s) of each affected grant; ’ :

Taking one of the following actions, within 30 calendar days of receiving nolice under subparagraph (d)(2), with

respect to_any employee who is so convicted - .

(1) Teking approprizte personnel action agalnst such an employes, up to and mduding lerminalion, consistent with
the requirements of the Rehabilitation Act of 1973, as amended; or

(2) Requiring such employee to parlicipate satisfactorily in a diug abuse assistance or rehabilitation program
approved for such purpeses by a Federal, State, or local health, faw enfarcement, or other apprepriste agency;

tMaking a geod faith efforl {0 continue to maintain 8 drug-free workplace through implementation of paragraphs (a}
{0). (c), {d}. (&) ?nd (- )

8 The grantee may insert in the space provided below the sita(s ‘flor the performance of work done In connection with the
specific grant: ! ' '

- Place of Perfarmance (Streat address, cily, county, state, zip code)

Fayiron Mol Seovinet, Otatt

205 & Shel  Saovaln CAG56l(p

Check_ I there are workpiages on file thal are not idenlified here.

PART D: Certification Regarding Drug-Free Workplace Raguirements

CHECK__JF THIS CERTIFICATION IS FOR AN APPLICANT WHO I8 AN INDIVIDUAL.
: o 4o

Alternate . (Grantees Who Are Individuals)

(a)

o

The granlee cesdifies that, as -a condition of the grant, he or she will not engage in the unlawful manufacture,
distribution, dispensing, possession, or use of a controtied substance in condudling any zctivity with the grant,

If convicted of a criminal drug offense resulling from a violation occurring during the conduct of any grant activity, he
or she will repor the conviction, in writing, within 10 calendar days of Ihe conviction, 1o the grant officer or ofher
designee, unless the Federal agency designales a central point for the receipt of sych notices. Wheri nolice is made
to such a ceatral point, # shall include the idendiication number(s) of each aflecteg grant.

I —019146

1-019146



PART E: Cert:f‘canoa Regardmg Lobbylng

Certit'catmn for Contracts, Grants, Loans and Cooperatlve Agreements

CHECK___IF CERTIFICATION IS FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMCUNT EXCEEDS $100,000; A FEDERAL GRANT OR COQPERATIVE AGREEMENT,
SUBCONTRACT. OR SUBGRANT UNDER THE GRANT OR COOPERATIVE AGREEMENT

CHECK__IF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN EXTEEDING THE AMOUNT OF 350,000, OR A SUBGRANT OR
SUBCONTRACT EXCEEDING $100,000, UNDER THE LOAM.

The undersigned cerfifies, to the best of his or het knowladge and belief, that:

(n

%)

3)

No Federal approprated funds. have been paid or will be paid, by or on bahslf of the undersigned, to any.person for
influencing or altempting to influenca an officer or employee of an agency, a Member of Congress, and officer or employaa
of Gongress, or an employee of g Member of Congress in conneclion with the awarding of any Fedaral contraci, the making
of any Federal grant, the making of any Federal lcan, the entering into of any cooperative agreament, and the sxtansion.
conlinuatiar, renawal, amendmeni, or modification of any Federal contract, graat. ioan, or cooperative agreement.

if ahy funds other than Federal appraprlated funds hava baen paid or will he paid to any person for influenging or atismepting
(0 influence. an officer or employee of any. agency, & Member of Congress, en officer. or employee of Congress, or an

employee of a Membec of Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the.

undeisigned shall complete and submif Standard Form-LLL, "Disclosure Form to Report Lobbying,” in accordance with ils
instructions.

‘The undersigned shall require that the language of this cartificaticn be included in the awsrd decuments for all subawards

at all tiers (including subcontracts, subgrants, and contracts under grants, lcans, and cooperative agreements) and that all
subwecipients shall certify zccordingly.

This cerificetion is a material representalucm of fact upon which reliance wes placed when this transactrcn was made or entered
intd. Submission of this cedification is a prerequisite for making or entering into this transaction imposed by Secfion 1352, tile
31, U.5. Code. Any parson who fails (o file the required certification shalt be subjecl {6 a c¢ivil penalty of not less than $10,000
and not more than $100.000 for each such failure,

As the authorized cerlifying official, | hereby certify that the above specified cedifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING omcm@u&, l{ - ,{/g ﬁ )

TYPED NAME AND TITLE (Df‘ @?W{ﬂ” L gﬁwv"] OWﬁ WVWMWM @'Mz@ ﬂ%'ﬂx

Aop.\ 16,199
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' AsSU’n’A”liéEs T NON-CONSTRUCTION PROGRAMS"

Public rgporting burden for this colleciion of informatlon Is estimated to average 15 minules per rasponss, Including time for revie X
instructions, searching existing tata sources, gathering and maintaining the data neaded, and completing and reviawing the collectfoq
information, Send comments regarding the burden estimale or any other aspect of this callection of laformaltion, including suggestions fo
reducmg this burden, to the Offsce of Management and Budget Paperwurk Reduction Praject (0348 -0040), Washington, DC 20503. G

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

MNOTE: Certain of these assurances ma}; not be applicable to your project or program. ¥ you have questions, please conlact the
awarding agency. Further, certain Federal awarding agencies may require applicarts to cenify 1o additional assurances. #f such

As the duly authorized representative of the applicant, t cenify that the é.pplicant:

1.

fs the case, you will be natified,

Has the legal authority to apply for Federal assistance
and the institutional, managerial and financial capability
(including funds sufficient fo pay the non-Federat share
of projest cost) lo ensura proper planning, managemen
and completion of the project described in  this
application.

Will give the awarding agency, the Comptroller General
of the United States and, If appropriate, the State,
through any awnorzed representativa, access to and
the righl lo examine all records, books, papers, of
documents related to the award; and will establish a
proper accounting syslem in accardance with generally

accepted accounting standeards or agency directives.

Wil establish safeguards to prohitil employees from

using their positions for a purpose that constitutes or .

presents the appearance of personal or organizational
conflict of interest, or parsonal gain.

Wil inthate and complete the work within the applicable
time frame after receipt of appioval of the awarding
agency.

Will comply with the Intergovernmental.Perscnnel Act of
1970 {42 U.B.C. §§4728-4763) relating to prescribed
standards for merit systems for programs funded under
one of the 19 statutes of regulations specified in
Appendix A of QPM's Standards for a Merit System of
Personnel Administration (3 ©.F.R. 900, Subpart F).

Wi comply with all Federai statutes relating to
nandiscricnination. These include but are not limited to:
(a} Title V! of the Civil Rights Act of 1864 (P L. 88-352)
which prohinits discrimination on the basis of race, color
or nationa! origi; (b) Title X of the Edugation

Amendmenis of 1872, as amended (20 U1.5.C. §51681- .

1683, and 1685-1686), which prohibits discrimination on
the basis of sex; {c) Sectlen 504 of the Rehabilitation

avious Edilion Usable

Authorized tor Local Repraduction

Act of 1573, as amended (29 US.C. §794), which
prohibits discrimination on the basis of handicaps; (d)
the Ape Discrimipation Act of 1975, as amended {42
LL.5.C. §§6101-56107), which prohibits discrimination
on the basis of age; (a) the Driug Abuse Office and
Treatment Act of 1872 (P.l. 92-255), as amended,
relating to nondiscrimination on the basis of drug
abuse; (f) the Comprehensive Alcohol Abuse and
Alcoholism Prevention, Treatrnant and Rehabilitation .
Act of 1970 (P.L. 91-618), as amended, ralating to
nondiscriminalion on the basis of alcchol abuse or
alcoholism; (g) §§523 and 527 of the Public Healh
Sarvice Act of 1912 (42 U.8.C. §§280 dd-3 and 280 sz
3), as amended, relating to confidentiality of alcohol
and drug abuse patient records; {h) Title VI of the
Civil Rights Act of 1968 (42 U.S5.C. §§3601 et seq.), as
amended, reialing "o nondigerimination in the sale,
rental or financing of housing; (i} any olher
nendiscrimination provisions in the specific statute(s)
under which application for Federai assistance is being
made; and, ()} the requirements of any oiher
rondiserimination statute{s) which may apply to the
application.

Wil comply, or has aiready complied, with the
requirements of Tilles Il and Ili of the Uniform
Relocation Agssistance and Real Property Acquisition
Policies Act of 1870 (P.L. D1-848) which provide for
falr and equitable trealment of persons displaced or
whose properly s acquired as a result of Federal or
federally-assisted programs. These requirements apply
to all interests in real property acgquired for project
purposes regardless of Federal participation - in
purchases. :

Will comply, as.applicable, with provisions of the

‘Hatch Act (5 U.B.C. §51501-1508 and 7324-7328)

which limlt the political activities of employeas whose
principal employrment activities are funded in whole or
in part with Federal funds.

Standard Form 4248 (Rav. 7-9
Prescribed by OMB Clreular A-10
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10.

1.

ay

Wi co.nly, as applicable, with the provisions of the Davis- |

Bacon Act (40 U.5.C. §5276a o 276a-7), the Capsland Act
{40 U.S.C. §276c and: 18 U.S/E."§874), and the Contract
Wark Hours and Salety Standards ‘Act {40 L1.5.C. §§327-
433), regarding labor. standards for federally-assisted
. construciion subagraements. :

Wil comply, if agpltéable"l with flacd insurance purchase
requirements or*ﬁgchan 102(a) of the Flood Digaster
Protection  Act-of* 1973 (P.L. 93.234)  which requires
recipients in a spacial fiood hazard area to panicipate in the

- program and io purchase flood insuranca if tha totat cost of -

insurable construction and acquisition is $10,000 or more.

Will comply with environmental standards which may be
prescribed pursuant ‘to the foliowing: (a) Institutlon of
environmental quality control maasures unter 1he National
Environmental Policy Acl of 1968 (P.L. 91-180) and
Executive Order (EQ) 11514; (b} notilication of viclating
facilities pursuant to EQ 11738; {c} proteclion of wetlands
pursuant to EQ 11990; (d) evaluation of flaod hazards in
floodplaing in accordance with EC 11988, (e) assurance of
project consistency with the approved State management
program developed under tha Coastal Zona Management
Act of 1972 {16 U.5.C, §51451 et seq.); (1) conformity of
Federal actions 1o State (Clean Air} Implementation Pians
under Section 176G(c} of the Clean Air Act of 1855, as
amended (42. U.S.C. §§7401 et seq.); (g) protection of

underground sources of drinking water under the Safe

Drinking Water Act of 15874, as amended (F.L. 93-523);
and, (h} ‘protection of endangered species under the
Endangered Species Act of 1973 as amended {P.L. 93-
205]

12,

13.

14,

15.

16.

17.

18.

WA comply with tha Wild and Scenic Rivers ‘Act of
1868 (16 U.5.C. §51271 et seq.) related o protecting -
components or  potential companents of ‘the natlonal

‘wiid and scenic rivers sysiam.

will a's'sisl the awarding agency In assuring compliance
with Saction 106 of the National Historic Presgrvation
Act ol 1966, as amended (16 U.5.C. §470), EQ 11593

{identification and prolection of historic' proparties), and

the Archaeclogical and Historic Preservatlon Act of
1974 {16 U.B.C. §§4693 -1 et seq.).

Will cornply with P.L. 93-348 regarding the protection of
human sublects involved in research, development, and
relaled activities supported by this award ol assistance.

Will comply with the Laboratory Animal Welfare Act of
1966 (P.L. B9-544, as amended, 7 U.5.C. §§2131 et
seq.) penaining to the eare, handling. and treatment of
warm blooded animals held for research, teaching, or
other aclivities supported by this award of assistance.

Will comply with tha Lead-Based Paint ‘Paisoning
Prevention Act (42 U.S.C. §54B01 et seq.) which
prohibits the use of lead-based paint in construction or,
rehabilitation of residence structures. ‘

Wilt cause to be performed the required financial and
compliance audits in accordance with the Single Audit
Act Amendments of 1996 and OMB Circular No. A-133,
*Audits of States, Looal Govermments, ard Non-Profit
Qrganizations.” :

Will comply with all app:icable.réquirements of ali other
Federal laws, executive orders, regulations, and policies
governing this program.

Lo

TITLE

.Ch_ief,

Environmental Services
Office

AFPLIGANT ORGANJZATION/

Callforn1a Department of Water Resources

DATE SUBMITTED

ef//é/ 79

Slandard Form 424B {Hev. 7-87) Back
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