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¯ Executive Summary
Brief Description of Pro)ect. The proposed projeot will investigate a range of bench scale physical
and chemical methodologies to treat ship ballast sediment and water such that living organisms can
b¢ separated, treated and/or destroyed, and the treated water can be safely redischarged to receiving
waters (San Francisco Bay-Delta) or othei facilities (storage tanks, POTW facilities). A pilot
demonstration test on a large volume of ballast water (~3,000 gallons) will be run at the end of the
project once bench scale testing is-complete. An initial survey will be performed to determine the
range of constituents, both living and inanimate, which are typically found in ballast tanks. Surveys
of ballast tank contents, and analyse’s of actual ballast tank water, will be conducted and the results
tabulated. Ballast tanks can contain any or all of the following, in any or all combinations, ranging
from very low to high concentrations: living organisms, ranging from viruses to fish, and including
bacteria, single-celled animal and plant flagellates, invertebrate larvae, and adult invertebrates, total
dissolved and suspended solids (TDS and TSS) in concentrations ranging from 0 ppm to muds or
sludges, depending on the presence or absence of ballast sediment, oils and greases, dissolved
metals, and a range of salinity (from 0 to34 ppt). Bench testing will be performed on the known
spectrum of ballast water types, determined by constructing an operational matrix. ARer each bench
test has been run successfully, the range of constituents in the sample, test methods needed for
successful treatment, and test results will be tabulated. The result will provide a list of recipes for
successful treatment of any given ballast water and sediment sample, type of treatmant(s) required,
and projected cost of treatment (cost/gallon). A demonstration pilot test using ballast water will be
run at project conclusion.
Sizeandlocation. Since the proposed project is a bench laboratory and pilot demonstration project,
the geographic size of the project is not applicable. All phases of the work, including bench and
pilot scale testing, will be carried out at Alameda Poht, Alameda, CA.
Primary BialogicaFEcological Objectives. The primary biological/ecological objective is to develop
effective methodologies for .the treatment of any given sampld of ballast water.and sediment such that the
resulting water/sediment liquid is free from non-native organisms. Viruses and bacteria can be removed
through our testing procedure, but are not addressed in this proposal. The San Francisco Bay-Delta is
considered the mostinvaded and has the highest number of non-native species of any US estuary. The
principal means by which most aquatic non-native species are thought to have entered the Bay-Delta since
1970 has been ship ballast water. The need for ballast water (and associated sediment) treatrnent prior to
discharge into the San Francisco estuary and other estuaries countu (and world)-wide is widely
recognized. The prevention of the introduction of additional potentially dangerous non-native aquatic
species into the Bay-Delta system would have lasting positive effects on all priority fish species (all races
of salmon, steelhead, splittail, delta smelt, longfin smelt and species of sturgeon) and on all CALFED
ecological management zones throughout the entire Bay-Delta watershed. The prevention of introduction
of additional non-native aquatic species, coupled with CAt, FED restoration efforts, should provide the
priority fish species and other native aquatic species with an "ecological breather", enabling population
increases without the added stress of the presence additional aquatic non-natives. Results of this project, if
implemented at full-scale throughout the Bay-Delta at port facilities, would benefit the aquatic ecology the
entire Bay-Delta watershed, including central Valley rivers and tributaries.
Cos~ The cost of the proposed project is $596,783.00.
Adverse ThirdParty Impacts. We anticipate no adverse third party impacts as a resultofour project.
Applicant Qualifications.. We have assembled an integrated team for the proposed project, including two
experienced field and laboratory biologists, two chemists/chemical engineers, and a lab and field operations
manager. These two basic groups will interact with each other at all times during throughout the project.
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The biological group will consist of Des. Ki~aing, and Rees (CSU Hayward) and the chemistry and chemical
engineering group (Electmx, Inc) will consist of Dr. Leland Cole, Mr. Watson Aldridge, and Mr..Ioseph
Bishop. Professor Kitting earned his Biological Sciences Ph.D. in 1979 at Stanford University and is
currently a Professor of Biology at CEUH. Dr. Kitting has managed projects related to marsh processes
and restoration for agencies and private clients for the past 15 years, and he and his students have had
extensive experience on the role native and introduced wetlands species in the Bay-Delta. Dr. Rees has had
20 years experience in general environmental project management in both the public and private sectors
and has conducted studies and published on introduced SF Bay-Delta invertebrates. Dr. Cole received his
Ph,D. in chemical engineering at Oregon State University and is currently the President and technical
director of Electrox, Inc. He has 45 years experience in chemistry and chemical englnccring project relatexl
work, much ofth.at related to water treatment and analysis. Dr. Cole has managed and directed projects on
the design of instrumentation for a variety of analytical applications, including the treatment and analysis of
wastewater. Mr. Aldridge is a manufacturing engineer with 30 years experience in industry and business.
He has a wide range of expertise in both custom job manufacturing environment and coordinating the
efforts of multiple f.leld operations. Mr. Bishop received his B.A. from Oregon State University in
chemistry. He has managed environmental field projects requiring extraction and analysis of water and
wastewater samples.
Monitoring and Data Evaluation. "Monitoring" in our proposed project will not be the type of monitoring
performed in an ecological restoration project. Only the test results of our laboratory and pilot
demonstration test can be considered "monitoring". An initial survey will be performed to determine the
range of constituents, both living and inanimate, which are to be found in any selected ballast tank or tanks
requiring treatment. Once a range of constituents has been collected, a matrix will be constructed with
ballast water type along one axis and the technology or technologies needed to treat that ballast water, such
that it would be "clean" enough to put back into receiving waters or into tankage prior to disposal into a
local POTW, on the second axis. Bench testing will be performed on a range of ballast water types
determined in our constructed matrix. After each test has been run successfully, the range of constituents in
the sample, test methods needed for successful treatment, and test results will be tabulated ("monitoring"
our test results). A pilot demonstration test, based on the results of our bench scale tests, will be run at the
conclusion of bench scale testing (a second level of "monitoring").
LocalSupport/Coordination with Other Programs. The local RWQCB, Po~ of Oakland, and Coast Guard
are interested in the results of our proposed project. Regional Water Quality Control Board staff have
indicated where local ballast water samples can be found for laboratory and pilot testing. They are also
advocating pursuing treatment of ballast water in conjunction with possible final discharge into local
POTW’s. The Coast Guard (Coast Guard Island, Alameda) has verbally pledged its support.
Compatibility with CALFED objectives. This proposed project will aid the objectives of the CALFED
program through the improvement of ecosystem quality and ecological function by means of elimination of
introduction of new non-native aquatic species. The project is conflict-neutral with regard to CALFED
other objectives including water supply and levee system integrity, water use efficiency, and water
transfers. The proposed project benefits CALFED objectives of water quality through removal of not only
non-native aquatic species, but also any solids, oil and greases, and dissolved heavy metals which would
otherwise be discharged into the waters of the Bay-Delta in ballast water. The project would also benefit
watershed management as elimination further introductions of non-native aquatics would compete
eliminate coropetition with native species, including priority fish species (all races of chinook salmon,
steelhead, splittail, Delta smelt, longfin smelt).
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¯ .- Project Description
Note: all references to "ballast water" in this and following sections of the proposal include both "ballast
water" AND associated "ballast sediment". Discharged ballast sediment is probably a significant source of
introduced aquatic species in the Bay-Delta Estuary. Many benthic organisms can live for months or even
years in the sediment which collects in ballast tanks.
1. Proposed Scope of Work.
Project Description. The project will investigate a range of bench scale physical and chemical
methodologies to treat ship ballast sediment and water such that all living organisms are removed, and the
resulting liquid can be returned to receiving waters (in this case, San Francisco Bay) or otherappropriate
facilities (storage tanks, POTW facilities for final treatment) minus any organisms, non-indigenous or
otherwise. In effect, organisms in the ballast water will be treated like suspended particles, and all will be
removed and/or destroyed upon completion of treatment. A general Overall diagram of the generalized
envisioned treatment process in given in Figure 1 below.

Figure 1. Generalized Process Diagram for Ballast Water Treatment

Ballast water ~ treatment ~ water ~ back into Bay or other
and sediment

/
appropriate facility

sediment + organisms ~ disposal

Little or no data is available on ballast water physical and chemical characteristics, as well as
concentrations and type of organisms, and obtaining ballast water and sediment samples is challenging due
to the sensitivity of ballast water treatment and its impact on the economic bottom line of the shipping
industry. We do know that a wide variety of living organisms can be found in any given sample of ballast
water and sediment, including single-celled algae, pelagic invertebrate life stages (annelids, crustaceans),
hydroids, bryozoans, and even fish. We plan to obtain samples of ballast water through a variety of
methods, including: (1) actual ballast water samples, obtained from any or all of the following sources (a)
commercial vessels at local ports such as the Port of Oakland (upon approval), (b) from vessels of the
Maritime Academy in Vallejo, with whom CSU Hayward has institutional relations, (e) fi~m vessels of
local entities with which Electrox, Inc., has relations (d) from Navy reserve ships at Alameda Point, (e)
from smaller vessels (other than commercial vessels) such as private yachts or other smaller, private vessels
(fishing boats) (f) actual ballast water samples obtained outside of San Francisco Bay, including Canadian
Ports (Port of Vancouver, and/or east coast USA ports AND/OR (2) synthetic ballast water samples, made
up in the laboratory, containing a range of few to many, and low to high concentrations of all of the
following ballast water "ingredients" (1) "sediment" (made up from local sources); (2) "aquatic

¯ organisms", obtained either through laboratory culture ( algae, copepods, invertebrate pelagic stages (sea
urchins), benthic animals and plant (hydroids, anemones, benthic algae) and small fish, or from actual or
"concocted" local plankton samples. Some ballast water samples can contain varying concentrations of oil
and grease and dissolved heavy metals, and these can be added to some samples to simulate these
conditions. Thus we can "obtain" representative ballast water samples irrespective of whether every
specific type of ballast water is obtainable in the field.
Project Approach. In order to address as many of the ballast water types found in the wide variety of boats
and ships which enter the Estuary, as well as to anticipate as many means of potential end-treatment and
disposal options as possible, we will approach our laboratory and pilot-scale work in the following way;
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(a) A survey will be performed to determine, as best as possible, the range of constituents, both living and
inanimate, which can be anticipated will be found in any selected ballast tank or tanks requiring lreatrnent.
Ballast tanks quite probably contain any or all of the following constituents, in any or all combinations,
ranging from very low to high concentrations: living organisms, ranging from viruses to fish, and including
bacteria, single celled animal and plant flagellates, invertebrate larvae, and adult invertebrates, total
dissolved and suspended solids (TDS and TSS) in concentrations ranging from 0 ppm to muds or sludges,
depending on the presence or absence of ballast sediment, oils and greases, dissolved metals, and a range of
salinity (from 0 to 34 ppt). We plan to collect our data from experis and other workers in the field,
including biologists who have investigated ballast tanks from ships coming into port, environmental
companies engaged in cleaning out ballast tanks, port directors in the USA and Canada with knowledge of
the constituents of ballast water (the Port of Vancouver has a pilot ballast water program under way), and
military personnel.
(b) Once a range of constituents has been collected a matrix will be constructed with ballast water type
along one axis and the technology or technologies needed to treat that ballast water such that it would be
"clean" enough to put back into receiving waters or into tankage prior to disposal into a local POTW, on
the second axis (Figure 2). The definition of"clean" water needs to be determined, but will probably meet
all POTW discharge standards for organics and inorganics, and will be detectably free of living organisms
according to standards to be determined.

Figure 2. Type of Ballast Water vs. Treatment Technologies and Cost

Simple Less
Expensive

Screen flltratio~

~ec~oflocula~on

In~ense Ultraviolet

Peroxide/Ozone

Ultrasonic

Micro - filtration More
Expensive

Complex

(c) Bench testing will be performed on a range of ballast water types determined in our constructed matrix.
The ballast water types will be made up in small batches (5-20 liters) and test treated in the laboratory. All
possible constituents of ballast water will be test treated by virtue of our matrix: living organisms (with the
possible exceptions of bacteria and viruses), TSS and TDS (in a range of concentrations), oils and greases,
dissolved metals, and salinity. The more constituents in ballast water, and the higher their concentration~
the more treatment types will be needed (generally, but not always) performed in sequence, the longer the
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treatment will take, the higher will be its cost (at the bench scale level, pilot level, and full-scale treatment).
Thus our bench ~reatmen~s will enable us to determine ultimate cost at full scale W~atmefit, vital when
surveying all possible options for ballast water treaUnent. Each of our test runs will then be analyzed for
eff~ctlve results: concentration of organisms (performed through microscopy), TSS and TDS
concentrations, metal concentrations and salinity concentrations (performed at a certified analytical lab).
(d) After each test has been run successfully, the range ofeonstiments in the sample, test methods n~ded
for successful treatment, and test results will be tabulated. With our range of test results, we will be able to
predict, with a given sample of ballast water, which treaunent types are needed, leng~ of time of trentment,
and cost (per gallon) of ballast water; see figure 2). (e) A demonsWation pilot test, based on the results of
our bench scale tests, will be run at the conclusion of bench scale testing. Actual ballast water will be used
in the pilot test.

Tasks andDeliverables. We have established one task in our proposed project. The task will entail test
treating all types of ballast water (and sediment) we have established will be present in any given ballast
tank at bench scale level, until we have successfully treated all samples in our prepared matrix, to our
satisfaction (in the case of biological organisms) and to present POTW discharge standards (in the case of
physical and chemical constituents). The task will be divided into two major subtasks: (1) bench scale
testing, and (2) a demonstration pilot test. The deliverables in the bench scale testing will include: (a) a
matrix of data of ballast water constituents which have been obtained from field obtained samnles and from
~. This data will be obtained from workers in the field and samples will be taken directly
fi’om ballast tanks. We feel certain that we can obtain ranges of data which would effectively embrace
virtually the contents of any given ballast tank (b) a matrix of results of samples of bench-scale treated
ballast ~vater, and for each sample tested in our matrix will include estimates of time it will take to treat a
given ballast water sample (in gal/hr), types of technology or technologies that will be needed to treat the
given sample, and a cost to treat the given sample (per gallon). In the pilot scale testing, an actual ballast
tank sample will be test treated at about 5 gal/minute. Test results from the pilot demonstration test will be
a deliverable.

Tasks and Budget Schedule. We have only one task in our budget. The quarterly budget schedule is
presented under the "Cost" section of this proposal. The proposed project will take one year to complete.

Separable Tasks. We have not separated the project or the budget into separable tasks, and have only one
task for the entire prgject. We did not believe it feasible to break up the project into more than one task, as
the success of the project will be determined upon completion of a successful pilot test.

2.Location and/or Geographic Boundaries of the Project.
Project Location. The project will be carried out entirely at Alameda Point, City of Alameda, Alameda
County. Since the project will be carried entirely in a laborato~ and/or dockside environmental at Alameda
Point, project watersheds and boundary footprints are not applicable. USGS map and digital geographic
coordinates :Lat: 37° 30’ - 38° 00’ ; Long: 122° 00’ - 30’. See attached USGS Map for location of
Project.
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Subj; Re: FW: Ballast Water ¯
Date: 4/8/99 4:04:56 PM Pacific Daylight ~me
From: Smm@rb2.sw~’cbca.gov(Sle~ Moore)
To: johntrees@aol.com, kwebb@delta.o’fg.ca.gov

Hi Kim and John
Just wanted to pass along the response that the RWQCB is suppor’ti~e of using existing wastewater treatment facilities as
tools to (Jeacti~ete exotic organisms in ballast water. Pretreatment may or may not be necessary. The Southeast Plant in
SF currently accepts untreated Ioallast water from the Hunters Point drydock ship dismantling and repair facility. They work
On 3-4 large ships per year and discharge 100% of the I:~llast water to sanitary sewer, due to NPDE$ discharge prohibitions
for belfast water.
-Ste~e

Ste~e Moore, P.E
Policy and Planning Di,Asion
California Regional Water Quality Control Boa~l
San Francisco Bay Region
1515 Clay St., #1400
Oakland. CA 94612
(510) 622-2439
(510) 622-2459 (FA~
smm@rb2 swrcb ca. gov
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Ecological/Biological Benefits
1. Eeulogieal/biologieal Objectives
Primary ecoioglcal/biological objectlvesfor theprojec~ The primary ecological/biological objective of the_
project is the prevention of new aquatic introductions into the Estuary via treatment of ballast water and
sediment. Ballast water and associated sediment is in many cases is now being discharged untreated
directly into the waters of the Bay-Delta. The San Francisco Bay-Delta is considered the most invaded of
all United States estuaries in terms of aquatic species. The means by which most aquatic non-native species
are thought to have entered the Bay-Delta recently (since 1945) has been ship ballast water, and a recent
accelerating rate of introductions is thought primarily attributable to increased ballast water discharge due
to an increased volume of trade and shipping in to the Bay-Delta. Ballast water research has shown that
90% of vessels coming into some US ports car~ a load of living organisms, most o6ginating from ports
outside of the USA. The r~sult of ballast water discharge from foreign vessels into the Bay-Delta has been
an accelerated increase in the introduction of aquatic non-native species. It has been estimated that since
1970 there has been one new aquatic non-native species invading the Estuary every 24 weeks. There is at
present, no approach, integrated or otherwise, to prevent new introductions into the Estuary through the
discharge of ballast water. Ships entering the Estuary from overseas ports now operate on an "honor
system" with regard to their exchanging ballast water on the high seas.
Need for project and comparison with similar approaches. The need for ballast water (and associated
sediment) treatment prior to discharge into receiving waters is widely recognized. The National Research
Council has promulgated the need for controlling the ~ntroduction of non-native species through ballast
water, and recently (February, 1999), President Clinton issued an executive order convening a panel of
experts to look into the general problem of non-indigenous species, of which introductions by ballast water
are a subset. Methodologies to treat ballast water prior to discharge have not been systematically
investigated, and there are no ’°similar approaches" will which to compare our project protocol. There are
other approaches to deal with the discharge of ballast water other than treatment in port, including
exchanging ballast water on the high seas, or the possibility of collecting ballast water in-port in large
storage tanks and sending the water to be treated ultimately in local POTW’s. There are serious
reservations with both of these scenarios, however, as even assuming that ballast water exchange is
performed on the high seas (and there are no regulations in place now for insuring that all ships entering the
Bay have exchanged their ballast water) ballast exchange is often incomplete. Many organisms, especially
estuarine forms, can withstand a wide range of salinities, and those in the ballast sediment are probably
affected minimally by ballast exchange. Treatment in local POTW’s, even if the capacity exists for
treatment of such large volumes, faces regulatory and technical hurdles, as permits for treatment need to be
obtained, and the salt content may be too high for direct POTW input without pretreatment.
Summarization of expected benefits. The following direct benefits can be expected from the project if and
when project results are implemented full-scale: (1) the number of aquatic species that are being introduced
into the Bay-Delta via ballast water and sediment discharge will be reduced or eliminated, (2) fewer
introductions into the Bay-Delta will benefit ecological function in all CALFED ecological managemem
zones, including newly restored areas within each of the management zones, (3) benefits would accrue to
the planktonic and benthic ecosystems in all management zones, and to priority fish species (all
anadromous salmon, Delta smelt, longfin smelt, sturgeon species).
Primary stressars, species, and habitats on which project focuses. The effects of introduced species on
priority fish species in the Bay-Delta Estuary, as well as on all other native aquatic species, are unclear, but
the effects are undoubtedly major. Some non-natives are so abundant that they are having a measurable
negative effect on the Estuary ecosystem. The Asian clam Potaraocorbula can apparently filter the entire
water column in areas of the Estuary where it is abundant, reducing phytoplankton density, and ultimately
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reducing the zooplankton on which most priority fish species feed, particularly in their younger stages. The
Chinese mitten crab (Eriochir sinensis) has attained abundances during the fall of the year such that they
have interfered with water diversion activities at Delta pumping stations as they are migrating to spawn.
Other potentially dangerous non-native invertebrates, such as the zebra mussel (Dreissena spp) and
estuarine ctenophore Mnemiopsis are "waiting in the wings", as it were, for an auspicious moment for
introduction. The proposed project would focus on the prevention of further aquatic introductions via
ballast water, although a full-scale ballast water treatment system in place would still not prevent all
introductions. Other preventative activities, such as halting bait organism dumping and release of aquarium
and nursery plants ~md ~z6mals in the Bay-Delta ecosystem are also needed. The prevention 0f additional
potentially dangerous non-native aquatic spocies into the Bay-Delta system would have positive effects on
all priority fish species (all races of saimon, steelhead, splittail, delta smelt, and species of sturgeon) and on
all habitats throughout the entire Bay-Delta watershed, including the upper fresh water reaches of Sierra
streams and rivers. With the prevention of introduction of additional non-native aquatic species, coupled
with CALFED restoration efforts, the effects of those non-natives already present will be decreased, and
the addition of new habitats and decreased competition from new introductions will provide the priority
fish species and other native aquatic species with an "ecological breather" enabling population increases
without the competitive stresses of additional aquatic non-natives.
Identification and quantification of expected benefits. The project will produce the following benefits: (1)
data on effectiveness of selected methodologies for treatment of a wide spectrum of ballast water and
sediment types; (2) cost estimates for full-scale treatment scenarios dependent upon the composition of the
ballast water; (3) pretreatment scenarios for ballast water prior to potential discharge into POTW’s; (4)
performance of a demonstration pilot test based on data generated during bench-scale testing; (5) ability to
scale up to a full-scale treatment or pretreatment system wb_ich can be utilized in a variety of situations,
including on-board treatment, dockside treatment, pre~reatment prior to discharge into large tanks or
POTW’s. The quantification of the success of prevention of further aquatic introductions has been
difficuh to assess quantitatively; however, if the prevention of further introductions of potentially very
destructive species such as Mnemiopsis (not yet present in the Bay-Delta) is accomplished by full-scale
treatment of ballast water to the levels envisioned by CALFED (<1% of 1998 ballast water volumes by
2008), the economic benefits would easily reach millions of dollars during the first decade of the century.
Over a protracted period of time (100 years or more) the results could be incalculable.
Hypothesis to be evaluated. Can the treatment of ballast water and ballast sediment eliminate living
organisms in any given ballast tank water? This hypothesis can be tested and accepted or rejected through
laboratory bench and pilot scale testing.
Durability of benefits as a result of project implementation. The durability of the benefits of the project
will Ix: long-lasting once a full-scale ballast water treatment program, a natural follow-up to this proposed
project, is instituted estuary-wide, and assuming that the program is maintained over time.

Project relation to an ecosystem based approach and adaptive management- The implementation of the
project would benefit all aquatic ecosystems throughout the Bay-Delta Estuary. With regard to an adaptive
management-based approach, the proposed project has a focused research agenda needed to evaluate
program alternatives and options, and can be phased-in in accordance with the ERP over time.
2. Linkages
Relationship topast and future projects In one sense, this project has no direct past linkages to
CALFED or other California state-wide projects. There is little to no information regarding contents
of ballast water entering the estuary, treatment options or scenarios, or other similar projects. In a
future linkage sense, this project relates to many other CALFED (and other funded ecnsystem-based
restoration projects), as non-native aquatic species have effected almost every ecosystem element
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regarded as valued by the CALFED ERP, including Bay-Delta benthos, plankton, and priority fish
species. Results era Bay-Delta wide program to limit the entry of non-native aquatic species,
including, but not limited to ballast water treatment, may aid in the eventual success of restoration
efforts over the entire CALFED landscape. It is widely accepted that non-native aquatic
introductions have had widespread and profound, although non-quantified effects on all Bay-Delta
aquatic Bay ecosystems. A natural follow-up stage to this proposed project is the implementation
of a Bay-Delta wide full-scaie ballast water and sediment treatment program. No previous phases.of
this project have been performed to our knowledge.
Linkage to other future ERP actions and goais. CALFED promulgates goals of 95% elimination
of dumping of ballast water and sediment by 2005 and 99% elimination by 2008, compared with a
1998 standards (ERP, Vol. p. 464) Examples of linknges of this project with future ERP actions
and goals includes: restoration of the plankton food supply of native fishes in the Estuary,
protection and restoration of native aquatic species, and increasing Estuary and central valley
anadromous fish populations. Reducing introduced aquatic species in the Bay-Delta should reduce
competition with native plankton species and with anadromous fish populations. The project is also
linked with other proposed projects m restrict non-native introductions, including elimination of
non-native bait species and halting the release and spread of aquarium organisms and aquatic pets
into the Bay-Delta watershed (ERP, Vol I pp. 460-469). Ballast water treatment implementation
will, when conjoined with other methods of controlling introduction of non-uative species (more
rigorous levels of agency enforcement and a program aimed at greater public awareness), go a great
way towards stemming the flow of new aquatic non-native species into the estuary. The
implementation of our project, when enacted with other objectives to limit non-native aquatics, will
ultimately effect all CALFED ERP ecological management zones, (ERP Vol. II, pp. 54-455)
although some zones will undoubtedly benefit more than others (the Delta, Suisun Marsh/North San
Francisco Bay; ERP Vol II, pp. 54-155).
This project and overall CALFED objectives. This proposed project will aid the objectives of the
CALFED program through the improvement of ecosystem quality and ecological function by means
of elimination of introduction of new non-native aquatic species. The proposed project has no
direct relationship to any existing legal obligations or agency mandates.
3. System-wide Ecosystem Benefits. Synergistic, system-wide ecosystem benefits of the project
include enhancement of benthic and zooplankton communities in restored (and non-restored) areas
of the Bay-Delta and enhancement of native fish species and priority fish species (races of salmon,
splittail, Delta smelt, and sturgeon) through elimination of introduction of new non-native aquatic
species. With a Bay-Delta-wide ballast water treatment system in place, including in the North,
Central and South Bays, Suisun Bay, the lower and upper Delta and Central Valley ports (Stockton
and Sacramento), benefits of the project will be ecosystem-wide.
4. Compatibility with Non-ecosystem Objectives. The project is conflict-neutral with regard to
CALFED objectives including water supply and levee system integrity, water use efficiency, and
water transfers. The project benefits CALFED objectives of water quality through removal of not
only non-native aquatic species, but also any solids, oil and greases, and dissolved heavy metals
which would otherwise be discharged into the waters of the Bay-Delta. The project would also
benefit watershed management through elimination further introductions of non-native aquatics
which would compete with native species, including priority fish species (all races of salmon,
splittail, Delta smelt, steelhead). Examples of potential project benefits for third parties: fisherman
would benefit from enhanced fish populations and agencies will be relieved of spending as much
money as they would have otherwise on control of aquatic non-natives.
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Technical Feasibility and Timing

Alternatives evaluated. Since little to no data is available on properties of ballast water and
sediment, methods for treatment and disposal, or alternative ballast water treatment scenarios, there
are few alternatives of ballast water treatment to evaluate. Open ocean ballast exchange is a
possibility, but ballast exchange is never complete, and many estuarine organisms can withstand a
wide range of salinities and would likely survive ballast exchange, especially in sedirnrnts. No
local agencies are empowered at the present time to sample ballast tanks of ships in the Bay-Delta,
although the Coast Guard expects to be able to test for salinity of ballast tanks in the near future.
There are no regulations in place at the present time for enforcement of ballast water exchange on
the high seas, or for the prevention of ballast discharge in any part of the.Bay-Delta. One promising
concept is direct discharge of ballast water into local sanitary disposal treatment facilities
(POTW’s), but until a spectrum of ballast tanks have been evaluated for contents and the contents
of a particular ballast tank have been analyzed, it is unlikely that POTW’s would consider direct
disposal. POTW disposal of ballast water does also not address ballast sediment. Pretrentment prior
to direct disposal into POTW’s is also an option, and one which this proposed project addresses.
Ballast tank contents can be analyzed on a ship-by-ship basis, and then pretreated by the appropriate
technology or technologies prior to disposal into a POTW. The permitting issue for POTW’s must
also be addressed, as POTW facilities will have to be permitted to accept ballast water (and
sediment). Local POTW’s are not now permitted to accept ballast water.

Environmental Compliance Documents and Project Implementation. Since this project involves
only bench and pilot scale testing involving relatively small amounts of water, we do not anticipate
that any environmental compliance documents will need to be prepared. Full-scale treatment of
ballast water and sediment would require compliance documentation, but full-scale treatment is not
part of the proposed project.

Nature and Approach to Resolving Outstanding Implementation Issues. Implementation is not
part of the proposed project, and we do not foresee any outstanding implementation issues. Full-
scale treatment of ballast water and sediment would involve outstanding implementation issues, but
full-scale treatment is not part of the proposed project.
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Monitoring and Data Collection Methodology
Biological/Ecological Objectives. The primary biological/ecological objective is the prevention of
new introductions of non-native aquatic species via s~ip ballast water and sediment discharge into
the San Francisco Bay-Delta estuary and central valley rivers. The major biological/ecological
question to be answered is to find successful bench and pilot scale techniques and technologies to
eliminate/destroy biological organisms in any ballast water sample encountered in the field or
concocted in the laboratory. The rationale for this approach is that our project plan is all-inclusive
and explores options for preparing treated ballast water for a wide variety of potential disposal
options, including direct discharge back into Bay.Delta receiving waters, directly into POTW’s
after pretreatment, and as pretreatment for discharge/disposal options perhaps not yet envisioned,
such as discharge directly into storm drains (see Table l, below). It is not possible to elaborate on
limitations of the approach, or to compare our proposed project with alternative approaches, as none
are available at present. Laboratory monitoring will be performed in this phase of the project (see
Table 1, below). Ballast water samples with number and type of organisms will be treated and
subsequently examined microscopically. We can therefore continually assess and revise treatment
inthe laboratory until elimination of all organisms is achieved. Monitoring estuary-wide for
introductions will only be applicable after a full-scale ballast treatment program is in place. This
proposed project does not include a proposal for full-scale treatment.
Monitoring Parameters and Data Collection Approach. Duration of monitoring - one year; Types
of equipment - microscopes, filtration systems, photo-oxidation system, electrolytic system, UV-
light system, pH meters, salinity meters, culture systems for organisms (algae, crustaceans, others to
be selected); Personnel-staff, lab biologist, chemist; Consn’tuents-count and type of organisms, TSS
and TDS, oil and greases, dissolved organics, dissolved metals, salinity. Data will be collected on a
standard data sheet. Samples will be assayed before and after for all "constituents" listed above.
Biological monitoring will be done in-house. All other constituents will be analyzed by a local

.̄ " certified analytical lab6~tory. A number of protocol texts will be used for data gathering and
analysis, including Standard Methods for Water and Wastewater, and the latest versions of ASME
and AICHE laboratory and field manuals. Coordination with other programs- Port of Vancouver
(Canada) is collecting ballast water constituent data, but status of treatment data not known at
present; Port of Oakland has expressed interest in data that our proposed project generates. We will
coordinate and integrate our data as much as possible with their data, and other data from other
ports as it comes to our attention.
Data Evaluation Approach. Samples will be of two types: those requiring preservation for
biologic_al samples and those requiring preservation, handling, and storage for chemical samples.

o oBiological samples will be preserved in 10Yo formalin or 20Yo alcohol, and stored until
counted/analyzed. Chemical sampling, handling, preservation, storage, analytical techniques, and
analysis will be either guided by or performed by a local certified analytical laboratory.
Bench tests will be performed in the laboratory until each test is successful and will be repeated
until success is achieved. See laboratory evaluation sheet (Table 2, below) for selected parameters
to be measured in bench and pilot scale testing: More will be added as testing proceeds. The bench
scale data will be used to scale up equipment to pilot scale. Pilot scale data will be used to scale up .
to full-scale treatment, although full-scale up is not included in this present proposal. Any data
existing for ballast water constituents (as well as utilizing actual ballast water samples) will be used
to set up bench scale testing.
Peer Review. We plan to publish our results in a peer-reviewed journal upon project completion.
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Table 1. Bialogical/Ecologieal Objectives

Hypothesis/Question Monitoring Data Evaluation Comments/Data
to be Evaluated Parameter(s) and Data Approach Priority

Collection Apprbach
What level of See Table 2 If testing is not In any given sample

treatment is needed to - ¯ successful for any of ballast water,
treat down to given test, test is re- treatment is run until

acceptable standards run until success is test is successful
any given sample of achieved

ballast water?
Have all organisms See Table 2 If testing is not In any given sample
been removed from successful for any of ballast water,

the ballast water given test, test is re- treatment is run until
sample? run until success is test is successful

achieved
Has ballast water beenSee Table 2; compare If testing is not In any given sample

successfully results with successful for any of ballast water,
treated/pretreated pretreatment or given test, test is re- treatment is run until
down to applicable treatment standards run until success is test is successful

standards? achieved

Table 2. Sample Data Sheet
Bench / Pilot Scale Ballast Water Treatment

Constituent Concentration Type of Concentration Concentration Notes/
Parameters Treatment Used Before Run After Run Com-

ments
Organism #/liter

TSS ppm
TDS ppm

Dissolved ppm
Metal

Concentration
Dissolved ppm
oq[anics
Oils and ppm
~reases
Other
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Section VIII. Local Involvement

Alameda County governmental agencies notified. We have notified the Alameda County Board of
Supervisors and the Alameda County planning department of our proposed project. See copies of
letters attached.

£ocal environmental groups and other interested parties notified, We have discussed our
proposed project with a number of local interested entities and other parties, including the Regional
Water Quality Conl~’ol Board (San Francisco Bay Rel~ion), the Port of Oakland, and the Coast
Guard. (see copy of letter attached). The RWQCB, Port of Oakland, and Coast Guard are interested
in the results ofopx proposed project. The RWQCB has referred us local sources of ballast water:
San Francisco Drydock, Hunter’s Point, Mare Island, and Bay Ship and Yatch. These facilities now
discharge their ballast water in the local POTW, and samples can be made available for analysis and
test treatment. Peak discharges can be up to 1.6 rail gal/day. The Coast Guard is not mandated to
take ballast water samples from ships within San Francisco Bay, despite being the lead federal
agency for ballast water issues. They plan to take random samples of hallast water this summer to
test for salinity only. The Port of Oakland expressed interest in our results, and "may" be in a
position to take ballast water samples "sometime this summer" (summer of 1999). Some
environmental firms we spoke to, whose major business is with the shipping industa’y, stated that
their clients would not allow ballast water samples to be taken on their ships at present. We had a
similar response from a engineer (who shall remain unnamed) at a Bay-Delta port facility, who
asked us to write him with our concerns and requests. Due to time constraints, we did not follow up
on his request at this time, but will do so upon project approval. The Coast Guard has referred us to
a point of contact in Washington, D.C. The Port of Oaldand has referred us to the Pacific Merchant
Shippers Association. Both of these parties will be utilized for information and/or sources of ballast
water.

Landowners, facility owners, other affected parties. There are no landowners, facility owners,
or other parties who will be affected by this stage of the project.

Describe a plan for public outreach. We see no need for public outreach at this specific project.
Since methodologies are being investigated for the treatment of ballast sediment and water, and
since no methodology(ies)/treatment options have been selected as yet, public outreach seems
inappropriate at this phase of the work.

Permission for property use or access. Property use or access is not applicable to the project.

ThirdParty Impacts. We do not anticipate any third party impacts from our proposed project.
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Califonfia S~te University, Hsyward 751 West Muiway, Blds. 7
Alameda Point, CA 94501

~ ~ Supervisor
Alamedo Coumy Board of Supervisors 1221 Oak Street
Suite 536
Oakl~d, CA 94612

Tltis lette~ addresses a request of CALFED, a Federai/Califm~ State entity dedkated to
Bsy/Delta biological ~=or~ to inform the Alsmeda Coumy Board of Supervi,~ thst a

Ha~va~, in asso~b~n ~th EIectrox, a �ompany based in Alameda Point, is planning ~o
investi~te e~pe~immtally methodolosies for removal of exotk: organiams from ba~ast wat~ of
ships mter~g ~n Frmciszo Bay u~ng a v~’iety ofphysical and chemical tedmique~ This first
stage of the work w~ be performed entirely in the laboratory, aad no permas or enfifie~ w~l be

Thank you for your s~ntion. If you would ~ike rare infmmafion abeut CSU Hayward,
CALFED, ACET Cozporatkm, or our project, please do not hesitate to call me at (510)525-7550.
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1-019~00



~7,1999

California State Universe, Hayward 751 West ]Wm’way, Bid& 7
~ ~ CA 94501

399 Elnlmm Street
399 Eimln~t St.

136
Haywl~ CA 94544

Dear Sir or Madam:

This l~tter addm~ a request o~CALFED, a Federal/Calffon~ State ema.y dedkated to
Bay/i~ta biolo~al ~omdo~ to im~orm the Alame~ Cou~y Bmrd of Supervim~ tim a

Haywa~t, in assecimion with EIectmx, a compmxy based in Alameda Po~t, is plaanin8 to
~ ~ m~hodologies for nmx~val ofexmk ~ f~m b~l~ water of
ships merin_8 Saa Frm~cism Bay usin~ a variety ofphysical and cheadcal tedmiqu~ This first

Tlmuk you for your a~tcntio~ If you would like more iufommion about CSU I4ayws~
CALFED, ACET Cmpor~on, or our project, please do not hesitate to ~ me at (510)525-7550.

Silw~, ,
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Cost

1. Budget. See detailed budgeted costs in Tables attached.

Project Management Task Description. Since our proposed project will involve only laboratory
work and one pilot demonstration, project management will be performed by each member of the
team responsible for his specific phase of laboratory or pilot work.. We have factored in project
management costs into our budget (See Budget). Project managers will insure completion of task
elements and subtasks, and preparation of quarterly reports. Prof. Kitting wig provide general
project oversight.

Overhead costs exceeding 25% of direct salary and benefits. Our budget includes indirect costs
calculated at California State University, Hayward’s federally-negotiated rate, 47% of salaries,
wages and benefits. CSUH does not have a negotiated state rate. Only allowable direct cost items
are included in our indirect cost pool, in accordance with DHHS audit guidelines.

2. Schedule.

Start/Completion dates. We plan to begin the project on Janua.~y 1, 2000. Project completion date
will be December 31, 2000.

Milestones. We anticipate 9 months of bench scale testing. The final three months will entail
reviewing and analyzing our bench scale results and setting up for the pilot demonstration test. A
final report will be submitted upon the completion of the pilot test. We plan to publish at least one
paper on the results of our bench and pilot scale tests, which will serve as a peer review of our
results.

Payments and Milestones. Not applicable.

Potentiaito incrementailyfundproposedscope of work. We have not indicated any potential to
incrementally fund the proposed scope of work.
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¯
Table 3. Total Budget (CALFED funds only)

Task Direct Direct Service Material/ Misc. and Overhead/ TOTAL
Labor Salary and Contracts Acquisition Other Indirect COST
Hours Benefits Costs Direct Costs

Task 1    6,584 $158,450 $0 $0 $281,059 $74,472 $513,981

Project 1,216 $38,293 $0 $0 $26,511 $17,998 $82,802
Mgmt.

Table 4. Budget Broken Down Quarterly

Task Quarterly Quarterly Quarterly Quarterly Total Budget
Budget Jan- Budget April- Budget July- Budget Oct-
March 00 June 00 Sept 00 Dec 00

Task 1 159,346 152,371 140,796 144,271 596,783
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CALFED BAY-DELTA PROGRAM
Ecosystem Restoration Programs

Demonstration Program for the Removal of Living
Organisms from Ships’ Ballast Waters

Direct Cost, Task 1, Bench Scale / Pilot Scale Demonslratlon
twelve(12) Months Duration, YI

Salaries REQUEST
Chris l~itting .0692 FTE ($93,020/yri $6,440
John Rees .1538 FfE ($92,000/yr) $14,154
Chemist 1 x $25/hr x 20hr/wk x 52 weeks $26,0~
Biologist 1 x $20/hr x 2Ohr/wk x 52 weeks $20,800
Graduate Students 2 x $10/hr x 16hrlwk x 52 weeks $I 6,640
Equipment Operators 3 x $25/hr x 40hr/wk x 13 weeks $39,000

Fringe Benefits
Chris Kilting Academic year release rate = 30% $I,932
John Rees A~junct faculJy rate = 14% $1,982
Chemist Rate = 34% $8.840
Biologist Rate = 34% $7,072
Graduate Students Student benefits rate = 14% $2,330
Equipment Operators Rate = 34% $13,260

Subtotal, Salaries, Wages and Beneflts: $158,450

Other Direct Cost Task I
Office / Laboroto~ Space $12,540
Equipment and Supplies $11,600
Analytical Laboratory Expense $I 2,600
Repairs to Equipment $2,500
Field Investigation & Date Gathering Trip / Expense $5,190
Field Sampling Tdps ,~ Expenses $5,210
Local Demonstration / Mobilization Cost $166,950
Office Expense (phone, fax, copies, etc.} $6,000
Cor~ference / Presentation Cost $1,450
Publication Cost $3,000
Joint Venture Partner, Electrox:
Leland Cole    ($127,680/yr salary plus benefits) $19,643
Joseph Bishop ($111,720/yr salary plus benefits) $17,188
Watson Aldridge ($I 11,720/yr salary plus benefits) $17,188

Subtotal, Other Dlrect Cost $281,059

Total Direct Cost $439,509

Indirect Cost (47% of salaries, wages and benetlts) $74,472

Total for Task I, Direct Cost & Indirect Cod $513,981
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CALFED BAY-DELTA PROGRAM
Ecosystem Restoration Programs

Demonstration Program for the Removal of Llvlng
Organlsms from Ships’ Ballast Waters

Project Managemenl Cost, Task I, Bench Scale / Pilot Scale Demonstration
Twelve (12) Months Duration, Y1

Salaries
Chris Kitting .0462 FTE $4,293
($93,020 annualized salary)

John Rees .0462 FTE $4,246
($92,000/yr)

Adm. Asst. / Contrast I x $25.00 x 16hr/wk x 52 weeks $20,800

Fringe Benefits
¯ Chris Kilting Academic yr release rate = 30~ $I,288

John Rees Adjunct faculty rate = 14% $594

Adm. Asst. / Contrast Rate = 34% $7,072

Subtotal, Salaries, Wages and geneflts: $38,’~93

Other Project Management Cost
Office Space $2,640
Office Expenses (phone, fax, Copies, etc.) $3,000
Project Management Software $450
Computer, printer, monitor, etc. $4,200
Joint Venture Padner, Bectrox:
Leland Cole    ($127,680/yr salary plus benefits) $5,899
Joseph Bishop {$111,720/yr salary plus benefits) $5,161
Watson Aldddge ($111,720/yr salary plus benefits) $5,161

Subtotal, Other Project Management Cost $2.6,511

Total Project Management Cost $64,804

Indirect Cost (47% of salaries, wages and benefits) :$17,998

Total for Task 1, ProJ. Mgt. Direct & Indirect Cost .$82,802

Total Task 1, Direct and ProJ. Mat. Cost $596,783
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CALFED BAY-DELTA PROGRAM
Ecosystem Restoration Programs

Demonstration Program for the Removal of Uvlng
Organisms from Ships’ Ballast Waters

People Commitments to Man Days Man Days Man Hours Percent
Project Direct Cost Avallable Devoted Devoted Devoted
Chris Kitting 260 18 144 6.92%
John Rees 260 40 320 15,38%
t eland Cole 260 40 320 15.38%
Joseph Bishop 260 40 320 15.38%
Watson Aldridge 260 40 320 15.38%
Chemist 260 130 1,040 50.00%
Biologist 260 130 1,040 50.00%
Graduate Students 520 208 1,664 40.00~
Equipment Operofors 780 195 1,560 25.00%

823 6,584

People Commitment to Man Days Man Days Man Hours Percent
Pro|ect Management Effort Available Devoted Devoted Devoted
Chris Kitting 260 ] 2 96 4.62%
John Rees 260 12 96 4.62%
Leland Cole 260 12 96 4.62%
Joseph Bishop 260 12 96 4.62%
Watson Alclrldge 260 12 96 4.62%
Admin Asst. 260 I04 832 40.00%

152 1,216
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CALFED BAY-DELTA PROGRAM
Ecosystem Restoration Programs
Demonstration Program for the

Removal of LIving Organlsms from Ships’ Ballast Waters

Quarlefly Budge!
Twelve (12) Months Duratlon. YI

Total 1st Qtr. 2nd Qtr. Srd Qtr. 41h Qtr.
TASK 1, DIRECT COST
Salaries and Benefits $1~,450 $39,612.50 $39,612.50 $39,612.50 $39,612.50

Other Direct Cost
Office / Laboratory Space $12,540 $3,135.00 $3,135.00 $3,135.00 $3,135.00
Equipment and Supplies $11,600 $8.700,00 $2,900.00 $0.00 $0.00
Analytical Laboratory $12,600 $3,150.00 $3,150.00 $3,150.00 $3,150.00
Repairs to Equipment $2,500 $0.00 $1,250.00 $0.00 $1,250.00
Field Investigation $5,190 $2,595.00 $2,595.00 $0.00 $0.00
Reid Sampling $5,210 $2,605.00 $2,605.00 $0.00 $0.00
Demonstration $166,950 $41,737.50 $41,737.50 $41,737.50 $41,737.50
Office Expense $6,000 $1,500.00 $1,500.00 $1,500.00 $1,500.00
Conference / Presenfc~fion $1,450 $0.00 $725.00 $0.00 $725.00
Publication $3,000 $0.00 $1,500.00 $0.00 $1,500.00
Joint Venture Padner costs              $54,019 $13.504,7,5 $13,504.75 $13,,504.75 $13,504.75

Indirect Cost $74,472 $18,618.00 $18,618.00 $18,618.00 $18,618.00

1’ASK 1, PROJECT MANAGEMENT
Salaries and Benefits $38,293 $9,573.25 $9,573.25 $9,573.25 $9,573.25

Other Cost
Office Space $2,640 $660,00 $660,00 $660.00 $660.00
Office Expenses $3,000 $750.00 $750.00 $750,00 $750.00
Project Management Software $450 $450.00 $0.00 $0.00 $0.00
Computers, equipmenl $4,200 $4,200.00 $0.00 $0.00 $0.00
Joint Venture Pei’tner costs $16,221 $4,055.25 $4,(355.25 $4,055.25 $4,055.25

Indirect Cost $17,998 $4,499.50 $4,499.50 $4,499.50 $4,499.50

Totals $596,783 $159,346 $152,371 $140,796 $144.271

Accumulation $159,345~75 $311,716.50 $452,512.25 $596,783.00
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Cost-Sharing

Other funds committed. CALTIP (California Technology Investrnent Partnership), an initiative of
the California State Office of Strategic Technology, has expressed an interest in funding an
extended pilot ballast water treatment demonstration project based on our bench scale test results.
The management team presented in this proposal would also manage the extended demonstration
project. The extended pilot work would be principally utilized for the optimization of equipment
utilized during pilot treatment. CALTIP funds, if forthcoming, would be in addition to, and not a
replacement of, CALFED funds requested in this proposal. A proposal is being submitted to
CALTIP for these additional funds. Our project would be eligible for funding levels of 25% of our
proposed CALFED project, or $149,196.

Status of committed funds. Funds from CALTIP would be forthcoming upon submittal of an
approved proposal (to CALTIP). CALTIP has not committed any funds at lhis time.

Cost-sharing requirements. For CALTIP funds to be applicable for an extended pilot scale ballast
water demonstration project, CALFED funds requested for our proposed project would need to
originate from federal, not state sources. The extended pilot ballast water treatment demonstration
project would be in addition to, and not pan of, our proposed project.
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¯ . Applicant Qualifications

Organization of staff and other resources. The staffwill be organized into tmo basic groups
interacting at all times with each other. Ther~ will be a biological group consisting of Drs. Kitting,
Rees, and a biological lab technician, and a chemistry and chemical engineering group (Electrox,
Inc) consisting of Dr. Leland Cole, Mr. Watson Aldridge, and Mr. Joseph Bishop along with a
chemistry laboratory technician. The physical resources used will be Electrox, Inc’ s laboratory and
office facilities, located in Bldgs 7 and 20, Alameda Point, the former Alameda Naval Air Station.
We will also use the CSU Hayward Environmental Research Center’s office and communications
resources in Bldg 7 (ACET Corporation). There will be occasional collaborators in projec~
implementation, including personnel at the Port of Oakland and Electrox operators needed during
the pilot scale phase of the project. CSU Hayward will contribute the talent and energy of two
graduate students front the Department of Biological Sciences.
Speei./ie responsibilities. All major project participants have roles in project management. C.
Kitting and J. Rees will be managing laboratory cultures, laboratory staff and graduate students.
They will also be enumerating and identifying organisnts encountered in ballast water, making up
laboratory ballast water samples, and tabulating and evaluating the results of testing on biological
organisms. L. Cole will be ntanaging laboratory procedures for treating ballast water, and roviewing
results. W. Aldridge and J. Bishop will be managing laboratory staff, performing testing in the
laboratory, trouble-shooting, and reviewing results. These two gentlenten will also be responsible
for design, planning, and execution of the pilot dentonstration test. Administration (billing, time
sheets, quarterly reports, final reports, financial reporting to CALFED) will be coordinated by a
budgeted office assistant with input from all project managers. J. Rees will be responsible for
ntanaging preparation of the final report and the preparation of a publication for peer review.

: Conflicts of Interest, We do not foresee any conflicts of interest with respect to the proposed
project,                ~ ""
Biasl~etches. See Table 3 below for biosketehes of principle staff.

Table 5. Biasketches of Principal Staff

i Principal StaffIMember Qualifications I Experience/PerformanCeon Similar Projects

Dr, John Rees Dr. Rees earned his Ph.D, in ZoologyDr. Rees has had 20 years
Biology, at the University of California at experience in general
CSU Hayward Berkeley in 1975 with a research mviroumental project

entphasis in laboratory invertebrate managentent, and his career
culture. He is at present holds an experience has included both
adjunct appointment at the Universitythe public and private sectors.
of California at Hayward in the He has had nine years post-
Department of Biological Sciences doctoral and senior seiemist
and is a Senior Research Scientist atexperience in publicly-funded
the CSUH Environmental Research laboratory and field ecological
Center. research. Dr. Rees has had

applied and basic research
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¯ , In his private sector experience, he hasexperience in general
managed projects in water quality freshwater, esmarine, and
assessment, site assessment and marine ecology, ecological
contaminated site r~nediarion field sampling techniques and
technologies, api)lication of data analysis, and general
NEPA/CEQA regulations, and natural water quality issues. He has
resource-and endangered species had responsibility for the
management. He has published establishment and monitoring
25 refereed publications on general of laboratory and
aquatic ecology, environmental experimental field work to
compliance, and pollution control, ascertain the effects of

artificially induced
l~rturbations (such as a
decrease in pH) in freshwater
laborato~ microcosms.

Dr. Chris Kitting Professor Kitting earned his BiologicalDr. Kitting has managed
Biology, Sciences Ph.D. in 1979 at Stanford projects, mostly related to
CSU Hayward University and is currently a Professormarsh processes and

in the Biological Sciences Departmentrestoration, for agencies and
at CSU Hayward. Dr. Kitting is an private clients for 15 years.
active member of 10 major ecological His graduate students have
organizations, and currently serves onworked on a wide variety of
several scientific panels for reviewingresearch projects involving
environmental effects on aquatic marsh ecosystem functions,
organisms. He has published 25 majorincluding restorat’ton of
papers, most of which emphasize salmon spawning sites in East
effects of vegetation on animal Bay creeks and phytoplankton
populations. Dr. Kitting serves on theand zooplankton population
Board of Directors at the San Franciscodynamics in fresh water

! National Wildlife Refuge and the habitats. He has directed
Program Committee of the Delta Seiemstudent research and
Center. published results throughout

his CSUH career.
Dr. Leland Cole Dr. Cole received his Ph.D. in Dr. Cole has directed projects
Chemical Engineering,chemical engineering at Oregon Stateon the design of
Eleetrox, Inc University in 1946. He is currently theinstrumentation for a variety

President and technical director of of analytical applications,
Electrox, Inc. He has approximately including the treatment and
45 years business development analysis of wastewater.
experience in chemistry, chemical Among. his many
engineering, and physical chemistry,achievements, he invented
His range of experience includes designed, manufactured, and
laboratory and engine test pit studiesfield installed the first
onrocket engines and the electroflocculation and
development of new chemical photolylc oxidation systems
engineering products for the private for water and waste water
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sector. He has been on the board of treatmenL At present he
directors of a company which manages a variety of projects
designed instrumentation in waste which employ his patented
water treatment systems and medicalwater and wastewater
instrumentation. He has developed, treatment systems.
designed, and patented
electroflocculation and photolytic
oxidation systems for the treatment of
water and wastewater. Dr. Cole is the
author of numerous publications and
has published in the Journal of
Chemical Physics and the Analytical
Chemical Journal. He is the author or
co-author of U.S. Patents, or Patents
Pendin[, Washin~tnn, DC

Mr. Watson Aidridge Mr. Aldddge is a manufactuting Mr. Aldridge has a wide range
Construction Engineer,engineer with 30 years experience inof experience in both a
Electrox, Inc. industry and business. He presently custom job manufacturing

holds a position of executive vice- environment and
president of Electrox, Inc. His coordinating the efforts of
background includes work in the multiple field operations. He
concrete industry, and he has been ahas applied experience in
production and planning manager fordirecting the manufacture of
manufacturing plants in the new mobile water t~eatment
Southeastern United States. In thoseequipment and system, and is
capacities, he was responsible for all-responsible for coordination
over operations, including field of field crews and operalions
installation, personnel. He is responsible

for the selection of vendor and
contracting services in the
laborator~ and field.

Mr. Joseph Bishop Mr. Bishop received his B,A. from Mr. Bishop has managed
Laboratory Chemist, Oregon State University in chemistry,environmental field projects
Electrox, Inc His present position is VP of requiring extraction and

Administration of Electrox, Inc. He analysis of water and
has held several positions in the wastewater samples. He is
~Hvate sector in chemistry and fandliar with water and
chemical engineering, and has workedwastewater chemistry, and has
with companies in the mining and managed laboratory personnel
metals extraction industry. He has hadin analytical techniques,
field and laboratory experience in theinstrumentation, and
environmental industry, procedures.
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COMPLIANCE WITH TERMS AND CONDITIONS

Attachment D.
As a state entity, we have no standard clauses and related proposal submittal requirements.

Attachment E.
Applicable federal forms are attached.
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¯ APPUCATION FOR = ~ "~
~ A~ISTANCE 4/]4/99

~ N~: CalJf~= S~ UnJvc~i~y, ~aywa~ Feun~Jon Or~i~on=l Unit:

25976 C~los Bee Blvd,
Hayw~d.CA 94542 C~istopher ~aing, Ph.D. (510) 885-3001
~ Coun~

I I I I Trea~ent of B~last Water: Tow~ds
Elimination Of Alien In~uctionsinto
¯ e San Francisco Bay-Delta

No~ern and Cen~al California

1/1/~ 12/31/00 9~ and 13th (California)

=. ~r=~ = $596,783 ,00
o~

C. St=te S $149,196 .00 DATE

Frank Manino Provost & Vice President, Academic Affairs 5 ]0-885-3711

I --~1 981 3
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¯ U.S. Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace .

Requirements and Lobbying

Perao~s signing this form should ’refer to the regulations Cediflcation Regarding Debarmenl. Suspension, Ineligibildy
referenced below for complete instnJctions: and VokJntary Exclusion - Lower T~er Covered Transactions -

Cedlf~ation Regarding Debarment. Suspension. and Other
(Sea A~pendix B of Subport D of 43 CFR Part 12.)

Responsibility Matters * P~mary Covered Transactions - The Certificatio~ Regarding Drug-Free Workplace Requirements -
prospective primary participant further agrees by A~tamate i. (Grantees Other Than Indk~iduals) end Alternate
submitting this proposal that It will Include the clause II. (Grantees Who are Indk, k:luals) . (See Appendix C of
tiUed. "Certification Regarding Debarment, Suspension, Subpart D of 43 CFR Part 12)
Ineligibility and Voluntary Exclusion. Lower Tier Covered
Transaction," provided by the department or agency Signature on this form provides fo~ oomplianc~ with
entering into this covered transaction, without cedification requirements under 43CFRParts 12and 18. The
modification, In all tower tier covered transactions and in certifications shall be treated as a material representation of

all solicitaUons for lower tier covered transactions. See fact upon which reliance will be placed when the Deparimenl
below for ~anguage to be used; use this form for certification Of the Interior determines to award the covered transaction,
and sign; or use Department of the Interior Form 1954 (DI- grant, cooperative agreement or loan.
1954) (See Appendix A of Subpa~1 D of 43 CFR Part 12.)

PART A: Certification Regarding Debarment, Suspension, and Other Responsibility Matters ¯
Primary Covered Transactions

CHECI~F THIB CERTIFICATION 13 FOR A PRIMARY COVERED TRAJ~..RACTION AND IS APPLICABLE

(1) The prospective primary participant certifies to the best of its knowledge and belief, that it and its principals:

(a) Are not presently debe~Ted, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from
covered transactions by any Federal department or agency:

(b) Have not within a three-year period preceding this proposal been convicted of or had a c=wl judgment rendered age=net
them for commission of fraud or a criminal offense in connection with oblaining, attempting to obtain, or performJng
a public (Federal. State or local) transaction or contract under a publ=c transa~-lion: violation of Federal or State
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsificahon or destruct=on of records, reeking
false statements, or receiving stolen property;

(c) Are not presently indicted for or othe~vise criminally or civilly charged by a governmenlal entity (Federal, State or
local) with commission of any of the offenses enumerated in paragraph (1)(b~ of th~s ce~t~ficalion, and

Have not within a flOrae.year period preceding this application/proposal had one or more p~bhc transactions (Federal,
State or k~ca~) terminated for cause or default.

(2) W’nere the prospective primary participant is unable to certif!! 1o any of the statements ~n th~s cert~cat~on such prospect=ve
pariicil~ant shall attach an explanation to this proposal.

PART B: Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion -
Lower Tier Covered Transactions

CHFCK__/F THIS CBRT/FICATION IS FOR A LOVER TI~.R COVERED TRANSA~TtON AI~,(~ IS APPLICABLE

(1) The prospective lower tier pallicipant cedifies, by submission of this propesal, that neither ~ nor iIs principals is presently
debarred, suspended, proposed for debarment, declared ineligible, or volunlanly excluded Jrom parlic~pat~on =n this
transaction by any Federal department or agency.

(2) Where the prospective lower liar participant is unable to ce~fy to any of the statements ~n tn~s ce~fic~tion, such prospective
patlicipant shall attac~ an explanation to this proposal
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PART C: Certification Regarding Drug*Free Workplace Requirements

Alternate I (Grantees Other Than Individuals)

A, The grantee c~rtifies that it will or continue to provide a drug-free workplace by

(a) Publishing a statement notifying employees that the unlawful manufacture, distnbutio~, dispensing, possession, or use
of a controlled substance is prohibited in ~e grantee’s workplace and speci~ing the actions thai will be taken against
employee~ f~" violation of suGh prohib~on;

(b) Establishing an ongoing drug.free awareness program to inform employees about-
(1) The dangers of drug abuse in the workplace;
(2) The grantee’s policy of maintaining a drug-free workplace;
(3) Any available drug counseling, rehabilitation, and employee assistan~ pm~’arns; and
(4) The penalties that may be imposed upon employees for drug abuse ,~:~alio~s occurring in the wodq01ace;

(c) Making it a requirement that each employee to be engaged in the performance of Ibe grant be given a copy of the
statement required by paragraph (e):

(d) Nolifying the employee in the statement required by paragraph (a) thai, as a condition of employment under the grant,
the employee will -
(1) Abide by the terms of the statement; and
(2) Notify the employer in w6ting of his or her conviction for a violation of a criminal drug statue ocour~rtg in the

workplace no later than five calendar days afler such conviction:

(e) Notifying the agency in writing, within ten calendar days after receiwng nohce under subparagraph (d)(2) from an
employee or otherwise receiving actual notice of such conv=ction Employers ofco~victed en~ployee$ must provide
notice, incJuding position titJe, to every grant officer on whose grant activity Ihe ¢onv~ed employee was working,
unless the Federal agenc’y has designated a central point for the receipt of sud~ nolices. Notice shall include the
identification numbers(s) of each affected grant;

Taking ~ne of the following actions, w{th{n 30 c~lendar days of recewir~ r~tice under subparagraph (o’)(2), with
respect to any employee who is so convicted -
(1) Taking appropriate personnel action against such an employee, up to and indud~:j terminalion, consistent with

the requirements of the Rehabilitation Act of 1973, as amended; or
(2) Requiring suci3 employee to pa~licipate satisfactorily in a drug abuse assistance or rehabilitalion program

approved for such purposes by a Federal, State. or local health, law enforcement, or other appropriate agency;

(g) Making a good faith effort to continue to maintain a drug-free workplace through implementation of paragraphs (a)
(b), (c), (d), (e) and

B The grantee may insert in the space provided below the site(s for the performance of t,~:~k done in connection with the
specific grant.

Place of Performance (Street address, city, county, state, zip code)

Check__it lhere are workplacea on fi[e thai are not ~dent~fied here

PART D: Certification Regarding Drug-Free Workplace Requirements

Alternate II. (Grantees Who Are Individuals)

(b) If convicted of a criminal drug offense resuffmg from a v~olat~on occurring dunng Ihe conduct of any grant activity, he
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PART E: Certification Regarding Lobbying
Certification for Contracts, Grants, Loans, and Cooperative Agreements

CHECK.L~ C~R T~FiCA TION IS FOR THE AWARD OF ANY OF THE FOLL OH4NG AND
THE AMOUNT ,eXCEEDS $ tOO,000: A FEDERAL GRANT OR COOPERATivE AGREEMeNt;
SUBCONTRACT, OR SOBGRANT UNDER 7HE GRANT OR COOPERATIVE AGREEMENT~

CHECK IF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN gX~"~ED/NG TH£ AMOUNT OF .~ fSO, O00, OR A SUBGRART OR

SUBCONTRACT ~CEED/NG $100,000. UNDER THE LOAN.

The undersigned ced~fies, to the best of his or her knowledge and belief, that:

(1) No Federal appropriated funds have been pa~d or v,~lt be paid, by or on behaff of the undersigned, to any person for
influencing or attempting to influence ~n officer or employee of an agency, a Member of Congress, and o~cer or employee
of Congress, or an employee of a Member of Congress in connection with the awarding of any Federal contract, the making
of any Federal grant, Ihe making of any Federal loan, the entering into of any cooperative agreement, and the extension,
co~linuation, ret~ewal, amendment, or mod=fication of any Federal contract, grant, teen, or cooperative agreement.

(2) It any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting
to influence an o~cer ot employee of any agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection wflh this Federal conlract, grant, loan, or coopera[Ne agreement, the
undersigned shall complete and submit Standard Forra-LLL, "Disclosure Form to Report Lobbying," in accordance wilh its
instructions.

(3) The undersigned shall requ=re thai the language of Ih~s certification be included in the award documents for all subawsrds
at all tiers (including subcontracts, Subgrants. and C~ntracts under grants, ~oans, and cooperative agreements) and that
subrec~piente shall certi~ accordingly.

Th=S certification is a mater=el repreeentation of fact upon which reliance was placed when this transaction was made or entered
rote. Subm=ssion of th=s certJt]cation is a prerequisile for making or entering into this transaction imposed by Seclion 1352, title
31. U S Code. Any person who fails to file Ihe required certification shah be-subject to a civil penalty of nol less than $10.0OO
and nor more than $100,000 for each-such failure.

AS the authorized cen~fying o~c=sl, I hereby certify that the above specified certifications are true.

TYPEO NAME ANO 11TLE Frank Hartino, Provost and Vice President, Academic Affairs
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ASSURANCES - NON-CONSTRUCTION PROGRAMS

~ repo~ling burden for this collection of information is estimated to average !5 minutes per r~sponse, including time for reviewing
~Rs~,uctions. searching existing data sources, gathering and mainlaining the data needed, and completing and reviewing the collection of
blom~ation. Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for
.~lu~ng this bur0en, to the Office of Maoagement and Budget, paperwork Reduction Project (0348-0~40), Washington, OC 20503.

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

NOTE: Ce~ain of these assurances may not be applicable to your project or program. If you have questions, please contact the
awarding agency. Further, certain Federal awarding agencies may require applicants to cerViX/to additional assurances. If such
is the case, you will be notified.

the duly authorized representative of the applicant, I certify that the applicant:

1. Has the legal authority to apply for Federal assistance Act of 1973, as amended (29 U.S.C. §794), which
and the institutional, managerial and financial capabilit~ prohibits discrimination on the basis of handicaps; (d)
{including funds sufficient to pay the non-Federal share the Age Discrimination Act of 1975, as amended (42
of project cost) Io ensure proper planning, management U.S.C. §§6101-6107), which prohibits discrimination
and completion of the project described in this on the basis of age; (e) the Drug Abuse Office and
application. Treatment Act of 1972 (P,L. 92-255), as amended,

relating to nondiscrimination on the basis of drug
2. Will give the awarding agency, the Comptroller General abuse; (f) the Comprehensive Alcohol Abuse and

of the United States and, if appropnate, the Slate, Alcoholism Prevention, Treatment and Rehabilitation
through any authorized representative, access to and ACt of 1970 (P,L. 91-616), as amended, relating to
the dght to examine nil records, books, papers, or nondiscrimination on the basis of alcohol abuse or
documents related to the award; and will establish a alcoholism: (g) §§523 and 527 of the Public Health
proper accounting system in accordance with generally Service Act of 1912 (42 U.S.C. §§290 dd-3 and 290 ee
accepted accounting standards or agency directives. 3), as amended, relating to confidentiality of alcohol

and drug abuse patient records; (h) T=tle VIII of the
3. Will establish safeguards to prohibit employees lrom Civil Rights Act of 1968 (42 U.S.C. §~3601 et seq,), as

using their positions for a purpose that constitutes or amended, relating to nondiscdminaticn in the.sale,
presents the appearance of personal or organizational rental or linancing of housing; (i) any other
conflict of interest, or personal gain. nondiscrimination prOvisionS in the specific statute(s)

under which application for Federal assistance is being
4. Will initiate and complete the work within the applicable made; and, (j) the requirements of any other

time frame after receipt of approval of the awarding nondiscrimination statute(e) which may apply Io the
agency, application

5. Will comply with the Intergovemmental Personnel Act of 7, Will comply, or has already complied, with the
1970 (42 LI.S.C. §§4728-47631 relating to prescribed requirements of Titles II and fit of the Uniform
stanOards for merit systems for programs funded under Relocation Assistance and Real Properly Acquisition
one of the 19 statutes or regulations specified in Policies Act of 1970 (P,L. 91-646) which provide for
Appendix A of OPM’s Standards for a Merit System of fair and equitable treatment of persons displaced or
Personnel Administration (5 C.F.R. 900, Subpart F). whose property is acquired as a result of Federal or

federally-assisted programs. These requirements apply
6. Will comply with all Federal statutes relating to to all interests in real property acquired for project

nondiscrimination. These include but are not limited to: purposes regardless of Federal participation in
(a) Title VI of the Civil Rights Act of 1964 (P.L. 88-352) pumhases.
which prohibits discrimination on the basis of race, color
or national origin; (b) Title IX of the Education 8. Will comply, as applicable, with provisions of the
Amendments of 1972, as amended (20 U.S C §§1681- Hatch Act (5 U.S.C. §§1501-1508 and 7324-7328}
1683, and 1685-1686), which prohibits discrimination on which limit the political activities of employees whose
the basis of sex; (c) Section 504 of the Rehabilitation principal employment activities are f~nded in whole or

in part with Federal funds,

Pl~viotm Ed|~ion USable Standard F~m 424B (Revo 7-lt7)
Authorized for Lo~al Reproduction Prss~dl~d by OMB Circular A-102
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Will �~. is sppl~.able, with the provisions, o~ the Davis- 12. W~l/ comply with ~he Witd and ~ ~ ACt of
Bacon Act (40 U.S.C. §~276a to 276a-7), the Copeland Act 1968 (16 U.S.C. ~1271 ar aeq.) related to
(40 U.S.C. §276c and 18 U.S.C. ~874), and the Contract components or potential (:onlponents of ~ national
Wod( Hours and Safety Standards ACt (40 U.S.C. §§327- wild and scenic dvem system.
333), regarding labor standards for federally-essisted
�onstn~-tion luC~greemenls 13. Will assist the aw~m’ing agency in a~suring

with Section 106 of the National Historic Preservation
Will comply, if applicable, with flood i~sursnce i:~rchase Astor 1966, Is amended (16 U.S.C. ~470), EO 11593
requirement~ of Section 102(a) of the Flood DL.~ster (k~ntit’P_.,st~l arid I:~"ofecdk~ of h~fol’~ I;)~Oer1~s), and
Protec~on M~t of 1973 (P.L. 93-234) which requires the Arc/n~eok~! and Historic Presewatio~ Act of
mcipierds in a =(~.ial tiood hazard area 1o part~pste in the 1974 (15 U.S.C, ~489a-1 et
program and to purchase tiood insurance if the total cost of
klsurab~e con.stnJction and acquisition is $10,000 or more. 14. Will COml:)#y with P.L. ~3-348 regarding the- protection of

human ~ojacts invo~e~ in research, ~nt, and
Will comply with environmental standards which may be related activities supported by this award of assistance.
pr--~racribed 0ureu==nt to the following: (a) institution of
environmental quality control measures under the National 15. Wi#~ comply with the Laboratory An~nal Welfare Act of
Environmental Policy Act of 1969 (P.L. 91-190) and 1966 (P.L. 89-544, as amended, 7 U.S,C. ~2131 et
Executive Order (EO; 11514; (b| notification of violating seq.) penaining fo Ihe care, handling, and treatment of
facilities pursuant to EO 11738; (c) protection of wetlands warm b#ooded animals held Jor research, teaching, or
pursuant to EO 11990; (d) evaluation of tioo~ hazards in other activities supported by this award of assistance,
floodplains in accor0ance with ED 11988; (el assurance of
project consistency with the approved State management 16 Will comp#y with the Lead-Based Paint Poisoning
program developed under the Coastal Zone Management Preventk:~ Act (42 U.S.C. §§,4601 el leq.) which
Act of 1972 06 U,S.C §§1451 et seq.); (f) conformity of prohibits the use of lead-based paint in construction or
Federal actions to State (Clean Air) Implementafion Plans rehabilitation o! residence structures.
under Section 176(,’) of the Clean Air Act of 1955. as
amended (42 U,S,C. §§7401 et seq,); (g) I)rotect~on of 17, Will cause to be perforated the require~ financial and
underground sources of dnnking water under 1he Sate compliance audits in ac¢ordanoe with the Single Audit
Drinking Water Act of 1974, as amended (P,L. 93-=;23/, Ac! Amendments of t99~ and OM5 Circular No. A-133,
and. (h) protechon of endangered species unrest the "Audits of States, Loca~ Governments, and Non-Profit
Endangered Species Act of 1973. as amended (P.L 93- Organizations."
205),

10 Will comply with all applicable requirements of all olher
Fe0eral law:s, executive orders, regulatio.s, and policies
governing this program,

~GNATURE OF AU’rHOR’iZED ~ERT’IF¥1NG OFFICIAL ITITLE Frank Martino, Provost and

’ ,~.L~L..L---~ /~
[                          Vice President, Academic A£fa±rs

PPLICANT ORGANIZATION DATE SUBMI1"rED
California Sr.a~e University, Hayward

611nderd Focm 424B (Ill. i,i’r ) B~Ik
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