STATE OF CALIFORNIA

STANDARD AGREEMENT
STD 213 (Rev 06/03)

AGREEMENT NUMBER

14-C0012
REGISTRATION NUMBER
‘ 136 3017
1. This Agreement is entered into between the State Agency and the Contractor named below:
STATE AGENCY'S NAME
Department of Pesticide Regulation
CONTRACTOR‘S NAME

The Regents of the University of California

2. The term of this
Agreement is:

July 1, 2014 or upon final approval by the State, whichever occurs later, through December 31, 2015

3. The maximum amount $49,973.00

of this Agreement is:

Forty-nine thousand nine hundred seventy-three dollars and no cents

4. The parties agree to comply with the terms and conditians of the following exhibits which are by this reference made a

part of the Agreement.

Exhibit A — Scope of Work

Exhibit B - Budget Detail and Payment Provisions
Exhibit C* = General Terms and Conditions (GIA 610)'
Exhibit D - Special Terms and Conditions

Exhibit E - Additional Terms and Condltlons

Exhnb;t F — Resume for Dr. Tjeerdema

5 Pages
3 Pages

3 Pages
1 Page
11.Pages

ltems shown with an Asterisk (), are hereby incorporated by reference and made part of this agreement as if attached hereto. These documents

can be viewed at http://www.ols.dgs. ca. gov/Standard+Language/default.htm

IN WITNESS WHEREOF, this Agreement has been executed by the parties hereto.
CONTRACTOR ‘

CONTRACTOR'’S NAME (if other than an individual, state whether a corporation, partnership, etc.)
The Regents of the University of California

BY (Authorized Signature)

e Rancl mt s

DATE SIGNED(Do not type)
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f@mam’%d\ /Q&DU LD

+ 2.4

—]-DATE-SIGNED(Do-not type)——

D NAME AND TITLE OF PERSON SIGNH\TG’/
Samantha Lewis, Business Services Office Manager

kADDRESS
1001 | Street, Sacramento, CA 95814

California Department of General
Services Use Only

Exempt per:
Delegation Letter 74.5
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Scoprpe OF WORK

1. This Agreement is between The Regents of the University of California, hereinafter .
referred to as UCD or Contractor, and the Department of Pesticide Regulation,
hereinafter referred to as DPR.

2. This Agreement will commence on the start date July 1, 2014 as presented herein or
upon final approval by the State, whichever is later and no work shall begin before that
time. This Agreement is of no effect unless approved by the State. Contractor shall not
receive payment for work performed prior to approval of the Agreement and before
receipt of notice to proceed by the Contract Manager. This Agreement shall expire on
December 31, 2015. The services shall be provided during normal working hours.

3. The Project Representatives during the term of this Agreement will be:

A. All official communications, except invoices, from the Contractor to DPR, shall be
directed to the attention of the DPR Contract Manager, Dr. Robert Budd at:

Department of Pesticide Regulation
Environmental Monitoring Branch, MS 3B
1001 | Street
P.O. Box 4015
Sacramento, CA 95812-4015

Phone (916) 445-2505 Fax (916) 324-4088
E-mail; Robert.Budd@cdpr.ca.gov

B. Allinvoices from the Contractor to DPR shall be directed to:

Department of Pesticide Regulation
Attn: Accounts Payable -
P.O. Box 4015, MS 4A
Sacramento, CA 95812-4015

C. All programmatic communications from DPR to the Contractor shall be directed to
the attention of Dr. Ron Tjeerdema at: '

__Department of Environmental Toxicology ~

One Shields Ave
UC Davis, CA 95616

Phone: (530) 754-5192 Fax: (530) 752-3394 _
Email: rstieerdema@ucdavis.edu .-
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D. All administrative communications, except payments, from DPR to the Contractor
shall be directed to: .

Victoria Sissac
University of California, Davis
.- Sponsored Programs
1850 Research Park Drive Suite 300
Davis, CA 95618-6153

Telephone: (530) 754-8094
Email Address: vsissac@ucdavis.edu

E. All payments from DPR to the Contractor shall be directed to:

Cashier's Office
P.O. Box 989062
West Sacramento, CA 95798-9062

F. The Project Representatives during the term of this Agreement may be changed by
mutual written agreement without the necessity of formal amendment to this
Agreement.

4. Background and Goals

Recent research has demonstrated that integrated vegetative treatment systems are
effective at reducing pesticide loads in agriculture tailwater runoff (Anderson et al.,
2011). Current research funded by the California Department of Pesticide Regulation
(DPR) has demonstrated that vegetated treatment systems are effective at reducing
the organophosphate pesticide chlorpyrifos in simulated runoff, and that the addition of
activated carbon in integrated treatment systems is likely to achieve regulatory criteria’
for this pesticide (UC Davis/UC Cooperative Extension, unpublished data). An on-
going issue constraining widespread implementation of vegetated treatment systems
has been the perception that vegetated drainage ditches provide habitat for organisms
that may contain pathogens. These species could serve as pathogen vectors to
adjacent fields. While the magnitude of this threat is the subject of on-going research
(e.g., Gorski et al., 2011; see R. Atwill publications - Western Institute for Food Safety
and Security - hitp:/testing.wifss.ucdavis.edu/personnel/atwill.php), the perception
among produce buyers and farm auditors is that food safety takes precedence over
surface water quality. Until conclusive evidence dispels the threat of pathogen vectors
in vegetated ditches, widespread use of vegetated freatment systems may be limited.
Alternative practices may be required to reduce pesticide loading and achieve
regulatory goals. ' :
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One alternative may be the use of plastics as a replacement for aquatic vegetation.
Because of their sorptive capacity for organic chemicals, a variety of plastic materials
are used in environmental monitoring research, including various passive sampling
devices, such as semi-permeable membranes. These are now being investigated as a
monitoring tool by DPR. Research has also shown that organic chemicals
preferentially bind to discarded plastic waste in the environment (e.g., Rochman et al.,
2012). These characteristics suggest that certain plastics may present useful
alternatives to vegetation in runoff freatment systems as they are unlikely to provide the
same habitat refugia as plant systems. This project is designed as a pilot project to
evaluate the effectiveness and practicality of using plastic as an alternative to
traditional vegetation in an on-farm treatment system.

The project is designed to be completed in one year. A series of laboratory trials will be
conducted with each of two types of recycled plastic: shredded polyethylene and
polyethylene plastic pellets. Plastic materials will be supplied by Encore Plastics, an
agriculture plastics recycling company based in Salinas, California. Preliminary tests
will determine whether the recycled plastics release toxic chemicals into the water.

This will be confirmed using toxicity tests with the cladoceran Ceriodaphnia dubia and
the amphipod Hyalella azteca. The sorptive capacity of each type of plastic will then be
assessed with spiked chlorpyrifos and bifenthrin in mixture. Pesticide mixtures will be’
pumped through columns loosely packed with each type of plastic and removal rates
will be determined using enzyme-linked immunosorbent assays (ELISA - chlorpyrifos)

and confirmed with gas chromatograph (GC)/ mass spectroscopy (MS) (blfenthrm and
chlorpynfos)

Dependmg on the outcome of the laboratory trials, a series of three replicate field trials
will compare the relative effectiveness of vegetated and plastic treatment systems {o
reduce pesticide loading. The trials will be conducted on the USDA farm being used for
the current DPR project evaluating integrated treatment systems (Combined On-Farm
Practices to Reduce Chlorpyrifos in Agricultural Runoff - DPR project 13-C0027).

Three replicate trials will be conducted on a ditch treated with either shredded high
density polyethylene plastic or pellets, and dosed with chlorpyrifos. This type of plastic
has been shown to have a high sorption capacity for organic molecules (Rochman et
al., 2012) and Encore Plastics has been confirmed as a source for the field trial
materials (http'//encore-recycling.com/company/).

grass-lined ditch , which was used in the current study. All trials will be conducted with
the same chlorpyrlfos dosing system used in the current project Chiorpyrifos will be
used as a model pesticide because near real-time analyses of trial samples can be
conducted using ELISA. ELISA results will be corroborated with GC/MS analyses of
selected samples. Toxicity tests will be conducted during all field trials to verify that
runoff meets regulatory criteria.
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An additional aspect of this evaluation will be to determine costs associated with using
recycled plastic for this application. This will include availability of appropriate HDPE
plastic materials, initial construction costs, disposal costs (if any), and durability of the
plastic. Conversations with representatives from Encore Plastics Recycling should
provide information about the feasibility of using recycled materials for this application.

. Objectives

A. Compare the capacity of two types of high density polyethylene (HDPE) plastic to
reduce pesticide concentrations in water using laboratory bench-top experiments..
The results of these experiments will be used to identify a candidate plastic material
for scalable field trials.

B. Evaluate the capacity of polyethylene plastic to reduce pesticide concentrations in
simulated run-off under field conditions. Compare pesticide load reductions using
plastic to pesticide load reductions using vegetation.

C. Determine costs associated with using recycled plastic for on-farm treatment of
agriculture run-off.

. Work to Be Performed

A. Task 1

1)

Laboratory Trials - Conduct replicate experiments to determine the capacity of
shredded recycled HDPE to remove bifenthrin and chlorpyrifos in solution in
mixture experiments. Conduct replicate experiments to determine the capacity
of pelletized recycled HDPE to remove bifenthrin and chlorpyrifos from solution
in mixture experiments. Conduct toxicity tests to verify that leachates of
shredded and pelletized plastic are non-toxic to freshwater test species. Identify
the most appropriate HDPE material for field trials.

Field Trials - Conduct 3 replicate experiments to evaluate the capacity of HDPE
to remove chlorpyrifos in simulated agricuiture runoff. Compare the relative
chlorpyrifos load reduction capacity of HDPE to that of vegetation. Field trials
will be conducted on the USDA Spence Road experimental farm in conjunction
with ongoing field trials as part of a separate DPR project with UC Davis UCCE.

B. Task 2

1) HDPE Costs - Determine costs associated with using recycled HDPE for on-

farm treatment of pesticides in runoff. Costs to be considered include the cost of
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bulk HDPE for use in pesticide load reduction, the cost of constructing treatment
systems with HDPE, and the cost of disposing of HDPE.

2) Final Report - Produce a final technical report evaluating the feasibility of using
recycled HDPE as an on-farm treatment option for removing pesticides from
agriculture irrigation runoff. The report will also consider the effectiveness of
HDPE relative to the effectiveness of vegetation, and will discuss these two
treatment options in the context of food safety concerns.

7. Project Timeline

Task| Task Description : ' Period

1.1 | Laboratory assessment of shredded vs. pellet plastic | July-August 2014

1.2 | Field assessment of HDPE September-November 2014
2.1 | Cost analysis of HDPE December 2014-June 2015
2.2 | Final Report December 2015
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BUDGET DETAIL AND PAYMENT PROVISIONS

1.

Invoicing

A

Upon receipt and approval of invoices by the Contract Manager for services
performed according to the attached Scope of Work and the terms of this
Agreement, DPR agrees to compensate Contractor, in arrears, for actual aliowable
costs incurred as specified herein and in accordance with the rates specified herein

. or attached hereto. Incomplete or disputed invoices shall be returned to Contractor,

unpaid, for correction.

Invoices will inciude the Agreement Number, and will be itemized in accordance
with the Rates in this Exhibit, and will be submitted in triplicate, not more frequently
than monthly or less than quarterly in arrears, to:

Department of Pesticide Regulation
Attn: Accounts Payable

P.O. Box 4015, MS-4A
Sacramento, CA 95812-4015

Budget Contingency Clause

A

It is mutually agreed that if the Budget Act of the current year and/or any
subsequent years covered under this Agreement does not appropriate sufficient
funds for the program, this Agreement shall be of no further force and effect. In this
event, DPR shall have no liability to pay any funds whatsoever to Contractor or to
furnish any other considerations under this Agreement and Contractor shall not be
obligated to perform any provisions of this Agreement. '

If funding for any fiscal year is reduced or deleted by the Budget Act for purposes of
this program, DPR shall have the option to either cancel this Agreement with no
liability occurring to DPR, or offer an Agreement Amendment to Contractor to reflect
the reduced amount.

Payment

A.

Costs for this Agreement shall be computed in accordance with State Administrative
Manual (SAM) Sections 8752 and 8752.1.

. Nothing herein contained shall preclude advance payments pursuant to Article 1,

Chapter 3, Part 1, Division 3, Title 2 of the California Government Code, Sections
11256 and 11257.
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Transportation and subsistence costs shall not exceed rates authorized to be paid
UC system non-represented employees traveling within California.

. Contractor will be reimbursed for direct costs, other than salary costs, that are

identified in the Contractor’s rates.

Contractor will bill in arrears for costs incurred during the billing period. If
applicable, salary costs will be itemized and billed by position. Documentation
supporting specific salary costs will be presented if requested by DPR. Non-wage

- costs will be billed, in summary, according to general expense categories. A

detailed report of transactlons will support the billing. Individual expenditures
exceeding $500.00 will be supported by a photocopy of the original documentation.
Documentation in support of expenditures less than $500 00 will be presented if
requested by DPR.

Contractor shall not commence performance of work or services until this contract
has been approved by the State. No payment will be made prior to approval nor for
any work performed prior to approval of this Agreement.

Ten percent (10%) of each invoice shall be withheld by DPR until the satisfactory
completion of this Agreement

. Rates

Rates for these services are as follows:

Table | — Cost Totals

Year 1 (FY 14-15) | Year 2 (FY 15-16)
1. Salaries and Wages $17,296 $3,166
2. Benefits $7,379 $1,213
3. Travel $200 : $0
4. Supplies -$4,200 $0
5. Contractual® $10,000 : $0
6. Indirect Costs @ 15% $5,861 $657
Total Amount _$44.937 _ $5,036

®ycce Monterey Co SRA lll salary and benefits have been included in the contractual line item.
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Table Il - Personﬁel Costs Detail
A Monthly Number of Percent
Year 1 (FY 14-15) Salary Months Time | Total
Personnel v : : _
UC Davis Specialist [l $7,196 4 0.22 $6,332°
UC Davis SRA i $4,733 4 0.33 $6,248
UC Davis Junior Specialist $3,144 5 0.30 $4,716
UCCE Monterey County . _
SRA [I® $4,867 2 0.66 $6,424
Total Personnel $23,720
Benefits _
UC Davis Specialist 1l $2,756 4 0.22 $2,425
UC Davis Specialist 1l $2,385 4 0.33 $3,148
UC Davis Junior Specialist $1,204 5 0.30 $1,806
UCCE Monterey County
SRA II® $2,548 2 0.66 $3,363
Total Benefits $10,743
Total Personnel and Benefits $34,463
' Monthly Number of Percent
Year 2 (FY 15-16) Salary Months Time Total
Personnel
| UC Davis Specialist Il $7,196 2. 0.22 $3,166
Benefits
UC Davis Specialist IlI ' $2,756 2 - 0.22 $1,213
Total Personnel and Benefits $4,379

®ucce Monterey Co SRA Il salary and benefits have been included in the contractual line item.

5. Cost Limitation

A. The total amount of this Agreement shall not exceed $49,973.00.

B. ltis understood and agi’eed that this total is an estimate and that DPR will pay for
only those services actually rendered as authorized by the DPR Contract Manager

or his/her designee. '
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SPECIAL TERMS AND CONDITIONS

1. Termination

CA.

Either Party reserves the right to terminate this agreement without cause upon thirty
(30) days written notice to the other Party, or immediately in the event of a material
breach. In the event of termination, Contractor shall be paid for all allowable costs
incurred up to the date of termination, including any non-cancelabie obligations. -

In the event that the total Agreement amount is expended prior to the expiration date,
DPR may, at its sole discretion, terminate this Agreement with 30 days notice to
contractor.

2. Subcontracting

A

A.

Contractor shall perform the work contemplated with resources available within its
own organization and no portion of the work shall be subcontracted uniess the
subcontraci(s) is identified in this Agreement.

Any subcontract in excess of $25,000, entered into as a result of this Agreement,
shall contain all the provisions stipulated in this Agreement to be appiicable to
Subcontractors

. Any substitution of subcontractors must be approved in writing by the DPR Contract

Manager in advance of assigning work to a substitute subcontractor.

State-Owned Data - Integrity and Security

Contractor shall comply with the following requirements to ensure the preservation,
security, and integrity of State-owned data on portable computing devices and
portable electronic storage media:

1) Encrypt all State-owned data stored on portable computing devices and portable
electronic storage media using government-certified Advanced Encryption
Standard (AES) cipher algorithm with a 256-bit or 128-bit encryption key to
protect DPR data stored on every sector of a hard drive, including temp files,

cached data, hibernation files, and even unused disk space.

2) Data encryption shall use cryptographic technology that has been tested and
approved against exacting standards, such as FIPS 140-2 Security
Requirements for Cryptographic Modules.

3) Encrypt, as described above, all State-owned data transmitted from one
computing device or storage medium to another.
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4) Maintain confidentiality of all State-owned data by limiting data sharing to those
individuals contracted to provide services on behalf of the State, and limit use of
State information assets for State purposes only.

5) Install and maintain current anti-virus software, security patches, and upgrades
on all computing devices used during the course of the Agreement.

6) Notify the Confract Manager immediately of any actual or attempted violations of
security of State-owned data, including lost or stolen computing devices, files, or
portable electronic storage media containing State-owned data.

7) Advise the owner of the State-owned data, the agency Information Security
Officer, and the agency Chief Information Officer of vulnerabilities that may
present a threat to the security of State-owned data and of specific means of
protecting that State-owned data.

Contractor shall use the State-owned data only for State purposes under this
Agreement.

Contractor shall not transfer State-owned data to any computing system, mobile
device, or desktop computer without first establishing the specifications for information
integrity and security as established for the original data file(s).

. Dispute Resolution

A.

DPR reserves the right to issue an order to stop work in the event that a dispute
should arise, or in the event that DPR gives the performing agency a notice that this
Agreement will be terminated. If DPR exercises this right, the stop-work order will
be in effect until the dispute has been resolved or this Agreement has been
terminated.

'Any dispute concerning a question of fact arising under the terms of this Agreement

which is not disposed of within a reasonable period of time by agency employees
normally responsible for the administration of this agreement, shall be brought to

the attention of the Executive Officer or designated representative of each agency
for joint resolution.

The Contractor shall continue to perform all its responsibilities under this agreement
during any dispute until notified to stop work or expiration of this Agreement.

. Harassment Free Workplace

The Department of Pesticide Regulation (DPR)-is committed to providing a safe, secure
environment, free from sexual misconduct. It is policy of the Department that .
employees have the right to work in an environment that is free from all forms of
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discrimination, including sexual harassment. This policy specifically speaks to freedom
“from a sexually harassing act that results in the creation of an intimidating, hostile or
offensive work environment or that otherwise interferes with an individual's employment
or work performance. As a Contractor with DPR, you and your staff are expected to
comply with a standard of conduct that is respectful and courteous to DPR employees
and all other persons contacted during the performance of this Agreement. Sexual
harassment is unacceptable, will not be tolerated; and may be cause for prohibiting -
some or all of the Contractor’s staff from performing work under this Agreement.
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ADDITIONAL PROVISIONS

1. Dispositidn of Work Product

DPR retains use and non-commercial governmental distribution rights to all
deliverabies identified in Exhibit A of this Agreement. '

2. Cont_ractoi' Evaluation

The Contractor is hereby notified that its performance under this Agreement will be
evaluated within thirty (30) calendar days following the Expiration of this Agreement.
The evaluation may include statements on the adequacy of the service or the product,

- whether the service was satisfactory, whether the service or the product was provided
or completed within the time limitations, reasons for time or cost overruns, whether the
product is operational or being utilized by the State, and/or the State plans for
implementation, and the State's general impression as to the competency of the
Contractor and its staff. The evaluation shall be filed in the State’s official Contractor

~ Evaluation File.

3. Consulting Services

A. The Contractor is hereby advised of its duties, obligations and rights under Public
Contract Code § 10335.5.

B. The Contractor's key personnel assigned to perform work under this Agreement and
their level of responsibility shall be mutually acceptable to the State and the
Contractor. : '
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Wildiiie w%anauem BS
Natura Resource i?%ann»%ng &interprsiation BS

Phammacotogy & Toxicology WA

Phamacology & Toxieology j FhD

Appoiniments

2003~present - Chelr, Department of Environmental Taxmﬁmy, UC Davis

o i S

1939-present - Professr, @zga"%«aw? Enviranmental Toxicology, UC Davis

1999-presert  Environmenial Chemist, 2 f«g{

cultural Experime t Station, UC Davis

1998-99 - Professor, Department of Chemistry & Biochemisty, UC Santa Cruz

195488 .
195284 Ass
Professiona cerﬁﬁcatsm

madaze Professar, Department of Chemistry &Bmﬁmsm UC Sania Cnz
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10261038,
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e
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wakers. ‘r.*af Ensiron, Res. 3, 88-78.
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Tjeerdema, R. S, B Smge nd D. L. Sm&!heer, 1991, C@rﬂnuoumﬁm\rioxlmty fests usmgma
wicrascupia fifs stages of various marine erganisms. Can. Tech, Rep. Fishi, Agiial, Scl, 1774, 348-354,
nd D, L. Smalheer, 1992, Evaliation of the toxicological effects of ol
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fderine Oéfsp;x’ngm Enviranment Canade, Oiawa, Oniafio, pp. 1215~1228, '
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tnfitence of weter salinily on petroleum scoommodation by surfactantbesed diepersants, S0l 8o
Technol Byl 8,127-134,

80, Hunt, J W, B S Anderson, B, M. Philiss, RS, Teardsma,% . Pucketi and V. fiﬁﬂamzf‘g, 1969
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90,  Anderson, B. 8., J. W. Hunt, 8. M. Phillips, R. Fazre}a H. 1. Puc!fett M. Stephenson, K. Tabersi, J, W,
Newman and R, S. Teerdema, 2001, Influence of sample maripufation on contaminant fiyk and toxiclty
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- Environ. Confam. Toxicol. 178, 137154 (inviied).
101, Anderson, B. 8.\, da&féamiﬂg,& Larsen, L., Deanovic, S. atmsl}\, . J., Smith, 4. W, szm and R, 5.
" Tleerdema, 2002 Causes of toxkity in the Calbcguas Creek Wals rshazi of Souﬂmm Cai ffornia. Environ.
, Monifor. Assess, 78, 131151,
102, Viart, M. R, £ 8. Rosenblum and R. 8. Tjeerdema, 2001, An ontmm:ti methed forthe delenmination of
. ;;gasgtﬁargxmna in abalone tissue by Mah-performance liguid ¢f ;qmatugraphj J. Chromategr, B 785,
. 7. . _
103, Lefebwre, K. A, M, W, Silver, 5. Goale and R. 8, Tieerdema, 2002; Domoic aoid in plankiivoraus fshin
" relafionto tfmﬂ Preudo-niischiz call densifles, Mar, Biol, 140, §25-831. .
184, Shofer, 8. L and R. 8. Tjeerdema, 2002, Sublethal 2 ollons of f pentachlorophenal in abalone {Hliotis
m;wscens} velrge. larvae as measured by S1P NMR, Ecotoxicol. Environ. Sef, 51, 155-180,
108, Wheelosk, C. E., 7. Saumgariner, J W, Newman, M. F. Wolfe and R. 8. Tjeerdema, 2092, Effect of

nutritional state u an HEPGD levels in the rotifer Brachionus plicalills following foxicant exposuse, Agual
Towjool, 81, 88-93,

L



The Regents of the
University of California
Agreement Number 14-C0012

Page 7 of 11
EXHIBIT F
Standard Agreement
106, Davis,J. A, M.D. Mey, B. K Greenfisld, R Fairay, C. Roberis, G, lchikawa, M. Stoefling, J. Becker and
R, 8. Tleerdema, 2002. Contaminant corcentrations in sport fish frem San Francisco Bay, Mar Pollet,
Bull 42 11151127,
107.

. Huni d W B.S. Andarson, B, M. Philios, P. A Hicely, R. 8. Tiesrdema, HH P;Mﬁ‘a ¥, Worcester
cand V. mmg , 2003, Amilent mm*t‘g due fo chlomyiios and dza’zmsr\ in a central Califomia
wetershed. wvma Honfor, Assess, B2, 83112,

108, Hund, LW, B.S Andenomn, B WL @ﬁﬁf;}s RS ‘f}eerdema,% B, Puckelt, 10 Qtsp%ms@a a, W Tuicksy
and D, W, Waison, 2002, Acute and chronic toxicly of nickel to marine organisms: Implications for wales
gusfity Mﬁvm Environ, ?emaf,%w. 2%, 2423-2430.

108, Q?ékﬁﬁs 8.0, P A Meely, J W Hunt, B.S. Anterson, R, 8. Tiesrdema, 8. E. Palmer, F X Palmerand”
HM. %&;&sﬁ, 2003, mxm&ty of cedrdum-copperaickelzing mixtures to larval purple ses urching
{Strongylosentrotus purpuratus) and bay mussels {Myfius galloproviacielis). Safé Environ, Confam,
Toudeol, 78, 5&2—59&

119, TenBrook, P. L. 8. M. Kendall and R. 8, Tjeerdema, 2003, Toxicokinetios and bintransiormalion of p-
nitrophenc! in ﬁze red zbalone {Helialis rufescens), Aquat. Toxiool, 62, 328-336.

44 -Anderson; B8, W Hunl B -he-Phillipsy P A N’re%v AL éﬂ&i“e‘ﬁﬂgf%ﬁﬁﬂ%ﬁ N Richant-and & G
Tieerdema, 2003, ivtagmm assessment of the mps«:ﬁs of aggzau ural Grainwater in the Bafinas River
{Celifornia, UBA). Environ, Follid, 124, 523532,

112, Anderson, 3, S, J. W, Hunt, B. W, Piilips, P. A Nicsly, K. D, Gifben, ¥ ,deVlaming, V. Connor, N,
Richard and R, 8, Tieerdema, 2003, me;emgzc impats of agriculture drainwater in the Sefinas River
{Califomia, USAY. Emvron. Toxioal, Cher, 22, 2375-2884. ,

113, Nedls, J. C.C, 4 A Van de Water, I, T. Harvey, R. 8. Tjeerdema ant M. E. Gershwin, 2002, -

: Profiferafive responses of harbor saal {Phocs vitdliog) T lymohocyles to model marine poflutants. Cfin,
Develop. immm g 245221, v

114, Phifips, B, M, B. 8, Andlerson, J. W, Hurt, 8. thﬁmpm,s Lows, R, Hoenicke and R, 8. Tieardema,
2003. Causes of sediment Soxclty to Mytilus gaffoprovingialis Tn San Francisco Bay, Califomiz. Arch.
Erairon. Corder, Todng!, 45, 488-481,

445, Viant M R, E. R. Rosenbium and R. 8. Tjesrdama, 2003, NMR-based mestsholomics: A poweriul fool for

. ﬁhassa%mm@e effects of environmental stressors on organism healin. Envifan. 8ol TFechnod, 37,
45524389,

418, Vignd M. R, 1 Wemer, £ R Rossnblum, A 8. Ganiner, R. S. Tieerdema and M. L Johnson, 2064,

. Corelation behwesn heab-shock pratein induction and reduced mefeholic condifion iIn juvenile seethead
frout {Onoarhynchus mykiss) chronically exposed to elevated tempersturs, Fish Physiol. Blochem. 28,
188171

117 Andersan, B, S, J. W, Hurt, B, M. Phiflips, P. A Nicel Iy, M. Merfin and R. 8 Tieerdema, 2004,
Comparison of | i st and iabmmry foxleity tests with e estuaring amphipod Eohausiorus sstuaris,
Archr. Environ. Confam, Toxicol, 48, 5280, ‘ '

18, Palumbo, & ., P. L TenBrook, A, Prdoos and R 8. Tieerdera, 2008, Comparstive toxichy of
Hiobencars and deschiomtiichencab torles §Qf}f"¢ setiva). Bull. Emdron, Contam. Togieol, 73, 213218,

. Phillips, B M, B. S, Anderson, J W Hurl, P A ’*%é“ﬁsz R. Kosaka, R, 8. I;eafﬁemv deilaming and’

M. z;:&;awg 2004, In sit water and sediment toxiclty i 2n agiculiural watershed. Enviran, Toxical szem.

23, 4354437, ,

126, TerBrook, P.L, M R Viert, 0. Holstege, J. F. Wiliams and R. 8.7 Tiserdema, 2004, f"”za’&ﬁiﬁ;{ﬁ&émaﬁ

Caiiformis rice fleld solis suscepiible o delayed phyintoxicly syndrome. Bull Environ, Condarm. Toxicol 73,
- 448458,

12%, HNegle, & CLF. M 23 Mar;é . R 8 "I”IEZ,'%J z..uarsfsy £ A tsnrg S, 6. m*“ﬁ, 0.4 Gl ELK
GrignandR. 8, Tjeerdema, 2005, Contaminant zcatéﬁ zrd *@'ﬁato%ag gl nomrelates in e harbor sesl
{Phosoa viufing) of San Francisco Bay, California, 4. Toxiod!, Enviren, Healfl 88: B17-833,

122, Schmelrer, KR, 8. Johnsen, P, L. TenBrook, 1. R, Viard, J.F, Villlams and R, 8. Tizerdema, 2005,
influsnice of orgaic cerbon on e fedaf*hm dechleringtion &ﬁzxcmem&ﬁ {Bolero) in Califorde fee fieid
soils. Peal Manage. Soi 81,8874 ‘

123, Wishbrehi B2, f}é k. fz*‘:ﬁsm R, S Tieerdema and i L Sy, 2005, Infvence of 2 disperssionthe
bivacsumulation of phenanthrens by topsmatt {&fherinops affin’s). Sovtoxicol. Environ, Saf 51, 44-83,
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124, Donham, R 7., D. Morin, W. 7. Jewell, M. W, Lame, H. J. Segall and R. 8. Tjeerdema, 2005, .

) iiharacienza‘m of glutathione Sdransferases In juvenile white sturgean (Actparrsar {rensmontanus),
Anuat Toxicdl, T1, 203214,

195, TanBrook, P. L. and R, S. Tjeerdema, 2005, Comparative actions of clomazone on Hearolene and growth

: ine fies ang walergrasses {Echinochioa spp.). Past tanage. Scl, 81, 557-571,

428, Braid, B, A, . D Moors, T, 7. Robbins, R, P, Hedrick R 8. ‘I}eefdema, and G. 8. Fristman, 2005
Health and sucdval of :ed ahalong, Hafzoﬁs rufescens, under varying tempersture, food supgly, and
sypasers io the agent of withering syndrome, J. Invert. Pathof, 89, 218-234,

127, Donham, R, T.,D. Morin, W. T. Jewell, , . Lame, H. J. Segall and R, S, Tjesrdama, 2005,
Gbaeacteﬁzatm of cytosolis glutathions S-ranstarases i juvenile Chinook salmeon (Oncorfynchus
tshawytscha), Aqual. Toxicol 73, 221428,

128, Gunasekara, A. S., A.J, Palumbo, P, L. TenBrook and R. 8. 1 Tjeerdema, 2005, inflvencs of mhosphate ‘
ang Gopper on reductwe dechlorination of maohenmm in California doe field solls, J, Agf!t: Food. Chem,
53, ‘%ﬁﬂMm

128, Jabusch, T.W. andR S Tjeerdema, 2088, Pat*l‘mmngc‘pmoxwiam Anev( sulk cmmxde bmbmdﬂ d -

[ —— Agncy C‘f"&c}}éﬂ?ﬁ3 ?4"?9*?183””” B i b AN AYR IS Y AT B 4 e, S e NN E AN WA

130, Johnson, €. 8, 8. E. &hwqrzbash 4D, Eendefmﬂ B.W.Wison and R, 8. Tieerdema, 2005, Effects of
. tempesature on cfiof inesterase activity In frogs. Environ. Toxicol, Chiem, 24, 2074-2077. '
131, Neals, J. C.C.,, T. P. Kemny, R. S, Tjeerdema and M. £, Gershwin, 2005, PAH- and PCB-nduced
altgrations of pmﬁem tyrasine kinase and cytokine gene renseription in harbor seq (Phoca vituling)
peripheral bload menonuclear cells, Clin. Develop. Imrmunol, 12, 91-97, :
132, Neals,J. C, K R. Schmélzer, £, M. D. Guliand, EA BergandR. S, Tjeardema 2&&; Organchalogen

- evelsin hatbor seal (Phoca vitulina) pups incragse wrth duration of nursing. J, Toxicol, Environ. Heafth.

£8, 687-881.

133. .Ph*!lap B.M.P.A wa s, Anderson, J. W. Hunt, R, S. ”{iearéema 20 FLoH Pl frief, 2008,
Tolerance of five west coast miafin toxiclty test arganisms fo ammeonia. Bt Environ, Confem. Toxleot.
78 2327,

134, Plncstich, C. A, M.R. Wam, D.E Hinton amﬁR.;S T;aegﬁema, 2005, stabollc ch.ngesen Japaness

medakea (Oryzas Ratipes) during embryogenesis snd hypoxia defermined by In vivo ¥ P NUR, Comp,
-Biochem. Physiol, 1406, 103-113. ,

135, Rosenblum, E.S, MR, Viant, B. W, Brald, 4. D, M%re 4. S Fhedmanard R. 8.7 ;aerdema, 2&05
[ovestigating be eﬁeaﬁs of pathagen, @ avatad §emp°ratme and starvation on the metabolfc profiles of
Cafifonia red abalone, Hatiolis rufescens. Metabolomics 1, 199-209.

{136, Viert, M. R, J. G. Bundy, C. A, Pinustich, J. de Ropp and R, S, Tjeerdema, 2005, MR -derived -

' éevalopmemai metabolic irajectories: &n approach farwswai;zmg the foxic actions of trichloroethylene
-during embryogenesis, Mefabolomics 1, 149-1588.
137, Whaeelock, G E., J. L. Miller, B, J. Willer, B. 1. Phillips, S. 4, Gee, RS Tleerdema and B, D. Hemmock,
2008, Influsncs ef contelner adsorption upon observed pyrethroid toxicity fo Carodephnia dubla and
' Hyagn Iz aztece. Aqual, Toxlcol 74, 47-82, - /
- 138, Anderson, B. S, B, Philips, J, W Hunt, V. Connor, N. Richard and R, 8, Tjeerdema, 2048, lﬁanniymg
: primary stressurs impacting macrinvertebrates in the Salines River (Califomia, USA); Retative effects of
pesticides and suspendsd ;)«a*iicles, Environ. Pollul. 141, 402408,
139, Anderson, 8. 8., B, M, Phillips, . W. Huni, 8. A, Hunﬁey, K. Wortester, N, Richard and R. 8. T;eerdama,

20106, Evidence of pesticide impacts in the Santa Marla River wetorshed {Californla, USA). Environ.
Toxicot. Chem. 25, 1960-1170.

140, Donham, R, T., D. Morln and R. 8, Tjeerdema, 2008, Salinity efiecis on activity and expression of

, glutathions &tramfesases in white sturgean and Chinook salmon. Ecolosicol, Environ. Saf, 63, 283298,

141, Jabusch, T.W. andR. S. Tjeardema, 2008, Kicrohiz! dasrqda‘aon of penoxsulam in flocded fos fstd
saﬁs J. Agric. Food Chem, 54, 59628067, X ~

Jabusch, T.W. and R, 8, Tjeerdema, 2008, Photochemical decradzfm of penm,sulam J, Agric. Food

’C‘Jm} §4, Ba5E-5081,

143, Lin, C-Y., 8. R Vianiand R, §. Tjenrdema 2008, Meisbolomics: *\ﬂemado!wles and applicalions & the
enviropmentel sciences. J. Pasti, Sl 81, 245251 (ipvited).
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144, Prllips, B M, B. S. Anderson, J W. Hunt S. A Huntley, R. S. Tieerdema, N, Kapsilas, K. Worcester,

2008, Scfid-phase sediment tuxislly identfication svaluation in an agriculiural stream. Environ. Toxico!
Chem, 25, 187315875,

145, TenBrook, P L, 8 I ¥endall and R. 8. Tjeerdema, 2004, Toxicokinetics and biolransformation of p-
Maﬁ‘&am in i’}“ while sturgeon {Acienser fransmontanus), Ecofoxicol Envdron, 8sf 84, 360-388,

145, TerBrook, P.L andR. &, Tiserdema, 2008, Bisvensformation of clomazons in rice {C%'yza safive) and
early watergrass {Eohinochisa &fym«d&s} Pestic. Biochem. Physicl. 88, 38-45.

47, Viart, MR, C. A Pincsfich, D.E. Hitonand R. 8, 'f;ﬁ%‘ﬁﬁ‘ﬁﬁ, 2008, Todic sotions of dinosshin
madaka f{}w fas Jafines) embowos 25 ée*ﬁrmsﬁaﬁ by In vive ¥ MR, HPLC, and ™ NMR metabolomios,

Aguat. Toxicol. 76, 328-342.
148, V%S% #.R,, C. A Pincstich and R, 8, Tjeerdema, 2008, Metzholic effetts of dinossh, diazinon, and
esfenvalerate in eyed sggs and alevins of Chinock salmon {Oncorhynchus fshawyischa) as determined
v *H NIR metabolomics, Aguat, Toxies! 77, 368-371.
148, wm ook, C. B, J. L %s%m?é J, iler, B ML Phillips, S. A Hunlley, S.J.Ges, R 8.7 ;eerde”ﬁa i B,
... Hanmosk, 2008, Use of carborviesterass activity to remove px*amwﬁsswatm oy o . o
C?ggfggﬁmm bia snd Hyalella szfece In toxicty identfication eveluations. Smdran, Towicdt, uzzcm 3,
60, Dhan, R A, DIR. Gang, A.J. Chadion, 0. Fishn, H. A, Kuboer, T. L Reynoids, R, 8. Tieerdema, E. H.
Jeflery, J .8 German, W. P. Ridisy and J, N. Ssibsr, 2008. Applications of metabolamics in agricafiurs, J,
' égﬁa Food Chern. 54, 8564-8994 [nvited). : o
-161. Denhiam, R. T, 8. Chang, A D. Luna, D. Morin and R, S. Tjeerdema, 2007, Charscterization of cytnsolic
giutathione S-ransferases in uvenlle Califomia halibut {Paralichthys calfornicus). Bootoxiool. Environ,
Saf 88, 133138,
152, CGupasekers, A. 8., J. Trolano, K. Gohand R, 8. Tieerdema, 2007, Chemistry and fats of simezing. Rav,

' Emdron. Condam. Toxiool, 188, 1-24 (nvied) ‘

53, Hunt, J. W, B. 8. Anderson, B. M. Philips, R, 8, Tjeerdema, N. Richard, V. Sonner, K. W@fmﬁ%r M.
Angelo, A Bem, B, Fulirost and D Mulvaney, 2008, Spatied rslationships between %ﬁaz yuslty and
. pesticide applicalion raes n agriculiural watersheds, Environ. Monll. Assess, 121, 245282

84, Hesls, . O, R Smel K R Schmelzer 2od R, 8, Tiserdems, 2007, Biood concentrations of soms
persistent ergﬁfmbd onens in free-ranging spotied seals {Phace farghs) from Bristol Bay, P&aﬁ?ﬁ 4
Tosical, Environ, Health 70, 17781778, '

155, Palumbo A d, d.1 zrares«ﬁas:na\ff; W, Jewsl, 8. & Doroshoy andR. S, Tiserdema, 2007, induction,
pusification, ang partial characterzation of uaizéam:a halibut gPammf‘zya caifornicug; visliogerin, G/m::.-
Biooham. Physiol 148, 200-207.

188, Roserblum, €. 8., M. R. Viart and R S. Tiserdema, 2008, t‘%ecis of the local environiment on host

. pathogen-drug interactions in red abalons determined by *H NMR matabolomics. Environ, 8o Technol
&3, TGTT-T08,

7. "feTf”%' i M. R, Viant, E. 5. Rosenblum, A. 8. Gantrer, R. 8. Tjeerdema and M. L. Johnson, 2008,

. Celuter responses to tempsrature stress In stesthead tout {Onchorynchus mykiss) par with differet
rEarng m*ic ies. Flsh Physiol Biochem, 32, 261273, '

158, Lin, CY., H. Vi, R. S, Tjeerdema and M, R. Viart, 2007, Evaluation of metabolite extraction siralegies
from fssue %mpkr,s usmg NMR metabolomics, Mefabolomics 3, 55-67. '

A i

Gunasekara, &, S, K. Gohand R, 8. Tieerdema, 2007, Chemistrv.and Sate. of fipronil, . Pestic. Soi-32,

1881588 finvited).

180, Phllips, B. W, B, 8. Anderson, J W, Hunt R, 5. Tieerdema, M. Carplo-Obeso and V. Connor, 2307,
Causes of waler column wdeliy o Hyslelie azisce In the New River, Talfornia {UBA). Envion. Toxicn!
Cham, 28, 10741078,

181, Jessag, B A, P K Yothem, ¥ Stoslting, R. 8, Tieerdema and B. S. Stewar], 2007, 8f-$§%n§ ’zaa%%%}

parematers and vl arometic ydrocarbon (PAH) exposure lavels Tor dlisiog! ?

i%gss vitiing)y in Caitfornla, USA. Har:@*«‘dm : of the Infernationd] Effects of Ol o ,,,,; ;L ﬁfe:wm
g, 58-78 (invited).
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182, Tjeerdema, R. 8, C.~Y. Lin, B. 8, Andarson, M. R. Viant, D. L. Crane and 8. W, Sowby, 2007, Effects of

ail en the smolts 0f salmon (Oncorhynchus Ischawyiseha) - preliminary muscle resulfs, Procssdings of
the Intemational Effects of Off on Wildlife Confarence 9, 220-228 (nvited).

163. Anderson, B. 5., J. W. Hint, B, M. Bhillips and R. §. Tjeardema, 2007. Navigaiing #ie TMDL Proces
Sedimart Tox Méy Water Environment Research Fcunciaton, [WA Publishing, London, 184 pp (1 SBN i
"BE33G-7668), :

184. Chang, 8., R.T. Donham, A. D.Lune, D. Morin, W. T. Jewell and R. 8. Tjeerdema, 2008,
Charasterization of sytosolic g Lﬁfﬁﬂone Smnsterases in siiped bass (Morone saxatilis). Ecoloxico
Eaviros. S8t 68, 55-83.

165, dJabusch, 7. W, and R, 8, Tjeerdema, 2008, Chemistry and fate of triazclopyrimidine suffonamide

: herbickies. Rov. Envmn Confam. Toxicol, 193, 31-52 (invited).
186, Anderson, B.S,, S. Love, B, M, Phitiips, J. W. Hunt, &. Vooihess, 8. L. Clak and R. 8. Tjeerdema, 2008,
" Rolagtive s;crsmmz of toxiofty test protocofswith the amsahimds Eahaustaaus ssfuarits and Ampefisga
abdita, Ecofoxice). Erviron. Saf 89, 24-31,
167, Tjeerdema, R. 8, 2008. A,ppémahm; af NMiR- based teuhquses n aﬁua‘@: wxrc&iogy Brief examples, May,
T Pollut BullS7) 275507 (indted,
168, Rosenblum, E. S, T. T, Robbins, B, B, Seoft, S, Nelson, C. Juhasz, A, L. Cralgnill, &, 8, Tlesrdema, .
D Wabre and C. 5. Frwzlman, 2008, E"“rcavy, fissue Histribution; and residue depletion of oxyteiracyczm
. I WS-RLP infected Calffornia red abalone Haliotis rufescans. Aguacuiture 277, 138-448,

168. Reeves, M. K, C. L. Dolph, H. Zimmer, R. 8. Tjeerdema and K. A. Trist, 2008, Read provimity increasés
isk of qke%eta§ abrormaliies in wood frogs fmm r*ai)onal wiidiﬁfa rsfuges in Aia&ka anmn Haglth
Perspett, 118, 1008-1014.

170... Lin, C. Y. and R. §, Tjeerdema, 2008, Czude ofl, cﬂ gasoling and petrol. In: Encyclopetia of Evology,
Volurrie 1: Ecoloxicology (S, E. Jampensén and B B, Falh, eds) ‘Elsevier, Oxiord, %JK; pp. T87-805
{invitad).

174, Yasuor, H., P. L. TenBrook, R. 8. Tieerdema EmdA Jd ;iuﬁhﬁl‘ 2008, Rﬁspwnses fo clomazone and 5-
=ketat§smaznne by Q‘cmaacf‘!aa phﬂfepagm resisiant fo multigle hbxbxc&‘es in Californian rice fields. Pest
Idenage. Sof, 84, 1031-4039.

{72, - Anderson, B. 8, B. 1, Phiffips, 4. W, Hurt, J, Vaemees,s Clark, A %ekeﬁd D, Crane End RS,

* Tieerdem, 2008, Recent advences | in sediment toxicity identifcation eveliations emphasizing pyrethroid
© insscticldes. In: Gan, J.-G,, P. Hendisy, F. Spurlock and D. Weston {ads), Syrthstic Pyrsthrolds;
Occurence and Behavfar in Aquz#:c Environments. Amnrman Chemxcﬂl Society Ei{xxs, Washingion, DC,

. 370-399, (invited),
173, Curtaspkam A8, K Goh, F. ﬂpu;iuok A. L. Rubin andR. 8 Tjeerdeme, 2008. Environmental fate and
- foxieology of ca*baﬁﬂ Rov. Enviror. Contam, Toxicol, 196, 85-121 {invited), .

- 474, Hund, 4 W8, 8.Anderson, B. M, Philiips,R. &, T;ee:dema,ﬁ Larpay, M. Beretf, A, Bem, 2808 Use of
toxiclty lde;xtz‘iuatmn evaluztions to determine the pesticids mitigalion s‘femsneas of on-fasm vegelatad
treatment systems. Environ, Poljut, 188, 348358,

175. Whalen, K. £, D. Morin, €.+, Lin, R, 8, Tjeerdema, J. V. uﬁ%dsmn , M, E. Hatin, 2008, Proteomic -
identification, cD*%A cloring and enzyrmatic activity of glutathione S-ransferases from the gengraliet
marine gastrapoed, Cyphoma gibbosum. Arch. Biocher: Biophys. 478, T-17.

178, Hsleh, F., H. Wy, C. Y. Linand R, 8, Tjeerdema, 2008, A new meta-ANCOYA approach for synthesizing
mfarmaaon under signal-heterogenetly sefting with apoizcaﬁun to nuclear magnetic spectiuseoplc data,
Meéabaomcsti 283291,

7. s!gant, #. R, D, Bearden, 4. &, Bundy, | Surton, T, Colie'ze, D, Bkman, T. Karakach, C. Y. Lin, 8.

‘ Rochiod, J. de Reop, Q. Teng, R, 8. Tjeerdema, J. Walter and H. Wu, 2009, Intemational NVR-basad
emi;mmenta‘ metaholomiss intercomparison exarcise. Environ, Soi, Technol. 43, 218225,

178, Anderson, B, 8, D. Amsnella-Parkerson, B. M. Phillips, D. Crane and R. 8. Tieerdema, 2008, Effects of

. dispersed and un-dispersed off o daveloping iopsmaﬁsembryns {Atherinops affinis). Enviran. Pofiud, 157,
10581081,

/1?'8. TenBrock, P, L, R. 8 Tjeerdema, P. Hann «md . Karkoski, 2@(13. Mathads for deriving pestickde sgquatic
life orifede. Rev. Environ. Contam. Toxical 189, 1%&1 10 {isvitecl),
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