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SAN DIEGO REGIONAL WATER QUALITY CONTROL BOARD

EXECUTIVE OFFICER’S REPORT

September 9, 2009

PART A
SAN DIEGO REGION STAFF ACTIVITIES (Staff Contact)

1. Personnel Report (DiAnne Broussard)

The Organizational Chart of the California Regional Water Quality Control Board,
San Diego Region (Regional Board) can be viewed at -
http://www.waterboards.ca.gov/sandiego/about _us/org_charts/orgchart.pdf

Departures

On August 27, 2009 we received notice from Human Resources that Governor
Schwarzenegger’s office had directed us to lay off our Retired Annuitants. Water
Resource Control Engineer Donald Perrin who worked in the Core Regulatory
Unit and Office Technician Betty Stewart who was our receptionist were let go on
Monday, August 31. Along with several other Boards within our department we
have filed an appeal. We do not know how long we will have to wait for a
determination. In addition, the Governor’s Office ordered us to abolish one-third
of all vacant positions. Region 9 currently has five vacancies. The posmons that
will be eliminated have not yet been named.

Recruitment

Recruitment for an Executive Officer has come to a close. The final filing date
was September 1, 2009. The Regional Board is in the process of reviewing the
applications that were received. We anticipate an announcement in October.

We have received over fifty (50) applications for the Associate Governmental
Program Analyst. We will hold interviews in mid-September

Vacant positions for the State and Regional Boards are posted on the State
Board web page at http://www.waterboards.ca.qgov/about_us/employment/

This is the link to the State Personnel Board vacancy web page.
http://www.spb.ca.gov/employment/wvpos_index.htm

2. Disaster Management for Water and Wastewater (Jimmy Smith) »
On August 12, 2009, Jimmy Smith attended training on Disaster Management for
Water and Wastewater. The Tijuana River National Estuarine Research Reserve
(TINERR) hosted the free event and the U.S. Department of Homeland Security
conducted the training. The four-hour course, structured mostly toward water
and wastewater utilities, provided an overview of natural and anthropogenic
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disasters, potential vulnerabilities, and appropriate responses. Of particular
interest were the discussions on threat-management-decision-response-trees,
and the role Regional Board water quality experts could serve in assisting
incident commanders in making informed and timely assessments. Appropriate
pre-cautions and actions for the up-coming flu season were also discussed.
Many experts assert that the current swine flu pandemic could render twenty to
forth percent of the workforce unavailable for an-extended period.

The majority of those in attendance had traveled across the border and
represented Mexican water and wastewater utilities and universities. Also in

attendance were representatives from the City of San Diego water and

- wastewater utilities, the City of San Diego’s Independent Rates Oversight
Committee, the City of Imperial Beach, private citizens and staff of the TINERR.
A more in-depth course will be taught over two days in September at the

- TINERR, but the Regional Board is not likely to attend. In the event of disasters
and water quality emergencies, the Regional Board serves to advise first
responders dealing with the protection of life and property, and with threat
assessment, containment and clean-up.

3. Tijuana River Restoration Team Meeting (Ben Tobler and John Robertus)

The Tijuana River Valley Recovery Team (TRVRT) convened its monthly Policy
"~ Committee meeting on August 28, 2009, including 16 representatives of various
agencies and organizations. The TRVRT’s includes four Action Teams,
comprised of the: Border Team, Bi-national Team, Restoration Team, and the
Cleanup Team. The Committee met for approximately two hours and the chair
persons of each Action Team reported on the status of the various projects. The
Team Reports included the following highlights:

Border Action Team: Mr. Tony Heinrichs (Team Co-Chair) reported that the
City of San Diego contractor URS Corporation has completed a preliminary

~ estimate for trash capture devices in Smuggler's & Goat Canyons. Included in
the roughly five million dollar estimate was the construction of a sediment basin
in Smuggler's Canyon to compliment the intended functions of the existing
sediment basinin Goat Canyon. He also highlighted the need to excavate
sediment from the area known as the pilot channel to prepare for the rainy
season. »

Restoration Action Team: Mr. Jeff Crooks (Team Co-Chair) reported on
successful planning efforts to map the topography of the entire Tijuana River
Valley estuary using aerial Light Detection and Ranging (LIDAR) mapping and
coordination with the U.S. Army Corps of Engineers. He also reported that the
County Water Authority is funding the design of restored wetlands near
Smuggler's Canyon, and that the County Water Authority is a possible partner in
the construction of a deep well to monitor ground water quality. Progress also is
continuing in efforts to engage SANDAG and CalTrans to utilize the river valley
as a regional mitigation bank. '
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Bi-National Team: Mr. Oscar Romo (Team Co-Chair) highly recommended that
U.S. and state officials meet face-to-face with Mexican counterparts to
encourage cross-border cooperation. City of Tijuana officials have been
receptive to the cleanup efforts and have offered to match up to one million
‘dollars in funding to support those efforts.

Cleanup Action Team: Mr. Cid Tesoro (Team Co-Chair) reported on the
successful commencement of a trash and sediment characterization study for the
Tijuana River Valley. The County of San Diego, as lead for the Cleanup Team,
proposed the project to determine the full extent of the trash and excess -
sediment in the river valley. The proposed project was considered by the
Regional Board and subsequently received funding from the Cleanup and
Abatement Account in the amount of $700,000 via Regional Board Resolution
No. R9-2009-0035. The name of this project is the Tijuana River Valley
Trash/Sediment Transport and Deposition Study.

The County of San Diego and the San Diego Regional Board concluded
collaboration, on August 27, 2009, to determine the scope and deliverables for
this project. The discussion identified a number of tasks and deliverables for the
project, including: conducting trash and sediment characterization investigations,
creating an inventory of existing information, digitizing and compiling existing
information, analyzing the existing flow regime and determining the floodplain
impacts, conducting an alternatives analysis for various potential best
management practices, and commencing trash and sediment removal based on
-the study results.

PART B
SIGNIFICANT REGIONAL WATER QUALITY ISSUES

1. Clean Water Act Section 401 Water Quality Certification Actions Taken in July
and August 2009 (Chiara Clements) (Attachment B-1)

Section 401 of the Clean Water Act requires that any person applying fora
federal permit which may result in a discharge of pollutants into Waters of the
United States must obtain a water quality certification that the specific activity
complies with all applicable state water quality standards, limitations,
requirements, and restrictions. The most common federal permit that requires a
401 Certification is a CWA Section 404 permit, issued by the Army Corps of
Engineers, for the placing of fill (sediment, rip rap, concrete, pipes, etc.) in
Waters of the U.S. (i.e. Ocean, bays, lagoons, rivers and streams).

Upon receipt of a complete 401 certification application, the Regional Board may
either certify the project or deny certification, with or without prejudice. In cases
where there are impacts to Waters of the U.S., the Regional Board may issue a
conditional certification. The certification can be either in the form of a
conditional certification document approved by the Regional Board Executive
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Office, or Waste Discharge Requirements (WDRs), adopted by the Regional
Board. And, in the case where a federal permit is not required because impacts
have been determined to be only to Waters of the State, the Regional Board may
adopt WDRs. Attachment B-1 contains a list of actions taken during the months
of July and August 2009. Certification amendments will be included in these
reports, starting with June 2008. Public notification of pending 401 Water Quality
Certification applications can be found on our web site at:
http://www.waterboards.ca.gov/sandiego/water _issues/programs/401 _certificatio
n/docs/publicnotice8 4 08.pdf . Certifications issued from January 2008 on, can
also be found on our web site at:

http://www.waterboards.ca.qgov/sandiego/water _issues/programs/401 certlflcatlo
n/401projects.shtml .

2. Enforcement Actions for August 2009 (Rebecca Stewart)

The following is a summary of all enforcement actions taken or initiated during
the month of August 2009. During this period the California Regional Water
Quality Control Board, San Diego Region (Regional Board) initiated ten
enforcement actions: Two Settlement Agreements, one Administrative Civil
Liability Order, one ACL Complaint, one Cleanup and Abatement Order, three
Notices of Violation, one Time Schedule Order and one Investigative Order.

In addition to the summary information provided below, access to information on
violations, enforcement actions, and Mandatory Minimum Penalties (MMPs) on a
real-time basis is available to the public from the State Water Resources Control
Board'’s Internet webpage at: :
http://www.waterboards.ca.gov/water_issues/programs/enforcement/

SETTLEMENT AGREEMENTS
Ametek, Inc., Former Ketema Facility, El Cajon
Order No. R9-2009-0091 was adopted on August 12, 2009. The Settlement

‘Agreement assessed administrative civil liability against Ametek, Inc. in the

amount of $1,095,000. Ametek, Inc. is required to pay $600,000 to the State
Water Board Cleanup and Abatement Account and will satisfy the balance of the
total liability by taking timely actions in accordance with Cleanup and Abatement
Order No. R9-2009-0073.

Wllllam and Heidi Dickerson, Larry and Penny Gunnmg, and Perry and
Papenhausen, Inc., Coronado

Order No. R9-2009- 0125 was adopted on August 12, 2009. The Settlement
Agreement rescinds Amended Cleanup and Abatement Order Nos. R9-2006-
0101 and R9-2006-0102, reimburses the Regional Board for staff costs totaling
$67,000, and requires the Dischargers to comply with riprap replacement and
eelgrass mitigation required by a Federal Settlement Agreement.
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ADMINISTRATIVE CIVIL LIABILITY (ACL) ORDERS

William and Heidi Dickerson, Larry and Penny Gunning, and Perry and
Papenhausen, Inc., Coronado

Order No. R9-2009-0084 was adopted on August 12, 2009 assessing
administrative civil liability in the amount of $61,200. Of that amount, $24,000 is
to satisfy mandatory minimum penalties for violations of NPDES Order No. R9-
2000-0090 and will be deposited into the State Water Board Cleanup and
Abatement Account. The remaining $37,200 in discretionary liability will be
divided between the Cleanup and Abatement Account and the Waste Discharge
Permit Fund. _

ADMINISTRATIVE CIVIL LIABILITY (ACL) COMPLAINTS

City of Laguna Beach, Sanitary Sewer System

ACL Complaint No. R9-2009-0040 was issued on August-18, 2009 to the City of
Laguna Beach for the discharge of sanitary sewage into the Pacific Ocean. The
Complaint recommends a civil liability of $70,680 for the discharge of 591,000 '
gallons of untreated sewage on October 29, 2008 from the Bluebird Lift Station.
A hearing is tentatively scheduled for November 10, 2009.

CLEANUP AND ABATEMENT ORDERS (CAOQ)

Ametek, Inc. Former Ketema Facility, El Cajon

CAO R9-2009-0073 was adopted by the Regional Board on August 12, 2009 as
part of a Settlement Agreement. The CAO requires Ametek, Inc. to implement
an Environmental Monitoring Program and submit quarterly gas/vapor and
groundwater monitoring reports. Successful completion of the requirements
contained in the CAO will permanently suspend the imposition of $495,000 of the.
civil liability imposed in Order No. R9-2009-0091.

NOTICES OF VIOLATION (NOV)

U. S. Marine Corps, Southern Regional Tertiary Treatment Plant, Camp
Pendleton

NOV No. R9-2009-0141 was issued to the U. S. Marine Corps Southern Region
Tertiary Treatment Plant on August 3, 2009 for eight violations of discharge
specifications prescribed in Conditional Waiver No. 7 and Waste Discharge
Requirements (WDR) Order No. R9-2009-0021. The NOV alleges the Marine
Corps: (1) failed to collect all of the wastewater samples required in January
2009; (2) discharged 1,000 gallons of recycled water to an area not specified in
Order No. R9-2009-0021 on May 12, 2009; and (3) discharged chloride in excess
of the daily maximum effluent limitation in March and April 2009.

Carlsbad Municipal Water District, Carlsbad Water Recycling Facmty

NOV No. R9-2009-0145 was issued to the Carlsbad Municipal Water District on
~ August 5, 2009 for violations of WDR Order No. R9-2004-0409. The NOV
alleges four violations of WDR discharge specifications for manganese in April,
May, and June 2009 and two violations of WDR discharge specifications for iron
in April 2009.
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County of Orange, Aliso Creek Outlet Maintenance Program Project

NOV No. R9-2009-0159 was issued to the County of Orange on August 31, 2009
for violations of Water Quality Certification No. 05C-009. The NOV alleges that
the County failed to comply with monitoring and notification requirements of the
Certification.

TIME SCHEDULE ORDERS (TSO)

General Dynamics, National Steel and Shipbuilding Company (NASSCO)
On August 12, 2009 the Regional Board adopted TSO No. R9-2009-0117
establishing a compliance schedule for the implementation of new drydock
flooding and cleaning procedures in order to comply with new effluent limitations
for copper and nickel in NPDES Order No. R9-2009-0099. The TSO contains a
final compliance date of August 12, 2014.

INVESTIGATIVE ORDERS
Unocal Station #6519, Temecula

Addendum No. 1 to Investigative Order No. R9-2002-0105 was issued to Unocal

Service Station #6519 located in Temecula on August 4, 2009. Addendum No. 1
modifies the frequency of monitoring activities from quarterly to semiannual.
Changing the monitoring frequency statewide from quarterly to semiannual will
save $40 million annually without harm to the environment or risk to health and
safety. :

3. Grants Update (Laurie Walsh)

Restarting Stopped Bond Projects: Money from the State’s March and April
2009 Bond sales are available for distribution to those bond funded projects that
were frozen last December 17, 2008 under Budget Letter 08-33. The bond sale
did not generate enough money to restart all projects. In order to finance as
many projects as possible, the State Water Resources Control Board
Department of Financial Assistance (DFA) is reviewing the list of stopped
Proposition 13, 40, and 50 bond funded projects to determine their status
towards completion and their water quality benefits. After a full review of these
projects, DFA will determine which projects can restart and how much funding
they will receive.

American Recovery and Reinvestment Act (ARRA): On February 17, 2009,
President Obama signed the American Recovery and Reinvestment Act (ARRA)
of 2009. The ARRA is designed to boost the U.S. economy through a $787 billion
package of spending and tax measures. In response to the national recession
and global credit crunch, Congress authorized new incentives in the ARRA for
state and local governments to issue bonds. The authorization, provided under
the American Recovery and Reinvestment Act (ARRA) of 2009, is for a limited
time and is intended to expedite economic recovery in the US. The State of
California estimates that it currently stands to receive approximately $85 billion
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from the ARRA — approximately $50 billion in education, infrastructure and other
spending, and $35 billion in tax benefits.

The stimulus money is available for projects in communities that might not
normally be able to qualify for a SRF loan. The stimulus money is being granted
or loaned at rates even lower than normally available from the SRF. The -
SWRCB has been working with local governments and others to make sure their
clean water projects were ready to begin work and qualify for stimulus money as
quickly as possible.

Wifhin the San Diego Region, three Grantees obtained ARRA funds:

e The Mission Resource Conservation District received $294,746
to continue its work on Arrundo Control in the San Luis Rey
River. The project will restore approximately 2.2 miles of river in
the San Luis Rey Watershed. The project is estimated to create
or retain up to 20 jobs.

e Thelos Penasquitos Lagoon Foundation is scheduled to

receive $972,166 to continue its work on constructing a
sedimentation basin in the Los Penasquitos Lagoon Watershed.
The project is estimated to create or retain up to 40 jobs.

e The Regents of the University of California received $2,644,400
to install treatment devices and controls including dry weather
- flow diversions, trash enclosures, erosion and sediment controls
to prevent polluted storm water runoff from entering the ocean
at the La Jolla Area of Special Biological Significance (ASBS).-
The project is estimated to create or retain up to 30 jobs. -

State Revolving Fund Project Priority List: The current State Revolving Fund
Project Priority List (PPL) for State Fiscal Year (SFY) 2008/2009 was adopted by
the State Water Board on September 16, 2008. It was amended by the
Executive Director on April 17, 2009 to add projects that are expected to receive
ARRA and base program funds in the remainder of SFY 2008/2009 and the

- beginning of SFY 2009/2010. The SWRCB adopted the updated list in August

2009. The approved additions to the Clean Water State Revolving PPL can be
obtained at ‘ - :
http://www.swrcb.ca.gov/water issues/programs/grants loans/srf/docs/08 09cws
f ppl082009.pdf

Department of Water Resources Integrated Regional Water Management
Region Acceptance Process (RAP) Update

The Proposition 50, Chapter 8, Integrated Regional Water Management (IRWM)
Grant Program provides funding for projects to protect communities from drought,
protect and improve water quality, and reduce dependence on imported water. .

1
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The IRWM Grant Program includes two separate grant types - Planning Grants
and Implementation Grants. The IRWM Grant Program is administered jointly by
Department of Water Resources (DWR) and State Water Resources Control
Board (State Water Board) and is intended to promote a new model for water
management. The Region Acceptance Process (RAP) is a component of IRWM
Program Guidelines used to evaluate and accept an “IRWM Region” into the
IRWM grant program.

DWR received 46 RAP proposals and subsequently conducted interviews with
each regional group. Regional Board staff member Laurie Walsh participated in
the group review of RAP applications that began in May 2009. Within the San
Diego Regional Board boundary, RAP applications were received from:

e San Diego County Water Authority on behalf of the San Diego Regional
Water Management Group;

¢ County of Orange on behalf of the South Orange County Watershed

~ Management Area; '

e Rancho California Water District on behalf of the Upper Santa Margarita
Planning Area Regional Water Management Group.

Group Interviews were completed in July 2009. DWR will be accepting
comments on the draft recommended RAP list during August 2009. The final
RAP decision, as approved by the Director of DWR, is expected to be released in
mid-October 2009. DWR is presenting the draft recommendations at workshops
to be held on September 8, 9, and 10, 2009 in Sacramento, Los Angeles, and
Fresno, respectively.

September 8, 2009 10:00 am: California EPA Building, Byron Sher
Auditorium,1001 “|” Street, Sacramento, CA 95814 -- Webcast:
http://www.calepa.ca.gov/broadcast/ e-mail questions or comments during the
webcast to DWR _IRWM@water.ca.gov

September 9, 2009 10:00 am: Metropolitan Water District, 700 North Alameda
Street, Los Angeles, CA 90012-2944

September 10, 2009 10:00am: State of California Building, 2550 Mariposa Mall, -
room 1036 Fresno, CA 93721

The news release, RAP draft recommendations, and associated materials
(review summaries, individual RAP documents, and maps) will be posted on the
following DWR IRWM Program website by September 1, 2009:
http://www.water.ca.gov/irwm/integregio_rap.cfm

Proposition 84 Storm Water Grant Program Solicitations - Still On Hold
Proposition 84, the Safe Drinking Water, Water Quality and Supply, Flood
Control, River and Coastal Protection Bond Act of 2006, was approved by
California voters in the general election on November 7, 2006. The Proposition
84 Storm Water Grant Program provides matching grants to local public agencies
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for the reduction and prevention of Storm Water contamination of rivers, lakes,
and streams.

Project solicitations for the Proposition 84 Storm Water Grant Program funds are
currently on hold until further notice due to the continued budget crisis and Bond
Fund Suspension ordered per the December 18, 2008, Budget Letter issued by
the California Department of Finance. For the most up-to-date information on the
Budget Letter, visit the Department of Finance Website.

4. Marine Debris. (Bruce Posthumus)

As indicated in a report to the SDRWQCB at its July 1, 2009 meeting, marine
debris, most of which originates from land-based sources, is of concern, not only
for aesthetic reasons, but also because of the threat it poses to marine life. In
August 2009, the Scripps Environmental Accumulation of Plastic Expedition
(SEAPLEX) from Scripps Institution of Oceanography went to the North Pacific
Gyre, an area of the ocean where large quantities of marine debris, particularly
plastic materials, accumulate.

The expedition appears to have generated considerable public interest and
received substantial media coverage. Reports in the San Diego Union-Tribune
included the following:
hito://www3.signonsandiego.com/stories/2009/aug/27/us-sci-ocean-junk-
082709/?science&zindex=156384
http://www3.sighonsandieqgo.com/stories/2009/aug/28/floating-dump-seen-
deadly-sea/?science&zindex=156632

Additional information about the expedition is available on the SEAPLEX website
at http://sio.ucsd.edu/Expeditions/Seaplex/.

5. Status of Petitions for Review by State Water Board (Catherine Hagan)
(Attachment B-5)

The State Water Board malntalns a list of the petitions for review of Regional
Water Board actions or inactions that are currently being reviewed. The list also
identifies the total number of petitions, most of which are being held in abeyance
at the petitioners’ request. As of August 12, 2009, there are 33 active petitions
before the State Water Board and 229 petitions being held in abeyance. Of the
33 active petitions, four seek review of San Diego Water Board actions. Two of
these are consolidated for review (the petitions filed by San Diego Coastkeeper
and Surfrider Foundation to challenge the Board’s action in the Poseidon
Resources Corporation’s Carlsbad Desalination Plant matter [Petitions A-2024
and A-2024(a)]. The others are the Department of the Navy’s petition for review
of the San Diego Water Board’s NPDES permit reissuance for the Coronado
Naval Base (Petition A-2032) and the South Orange County Wastewater
Authority and South Coast Water District's petition for review of the San Diego
Water Board’s order imposing administrative civil liability (Petition A-2035).
Petitions for review of San Diego Water Board actions, and a notation indicating
whether a petition is being held in abeyance, are listed in the Board’s agenda
notice at item 13. For your reference, attached is the list of statewide active

9
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petitions provided by the State Water Board. This list shows that most regions,
including the San Diego Region, have a handful of active petitions (between one
and four), the Central Valley Water Board has 16 and the Lahontan and Colorado
River Basin Water Boards have none. In addition, many active petitions as well
as those held in abeyance, are available on the State Water Board’s website at
the following address:

http://www.waterboards.ca. gov/pubhc notices/petitions/water_quality/petitions.shtml.

6. Prlontles for Supplemental Enwronmental Projects (Jeremy Haas)

In March 2009 the Regional Board held an informational workshop on its
enforcement function and consideration of Supplemental Environmental Projects
(SEPs). In June 2009, the Executive Officer's Report summarized the
distribution of Administrative Civil Liabilities (ACL), noting that 34 percent of
liabilities imposed since 2000 have been suspended for use in SEPs. At the
June 2009 Regional Board meeting, board members discussed the use of funds
from SEPs and, alternatively, the Cleanup and Abatement Account for water
quality improvement projects and asked staff to report on priority uses of SEPs.

In June 2009, the State Water Board adopted the “Policy for Supplemental

~ Environmental Projects,” which provides further guidance for staff and the Board.

Traditionally, SEP applications would be reviewed for consistency with State
Policy, benefit to the region’s water quality of beneficial uses, and likelihood of
successful implementation. The reviews would periodically be refined based on
staff's experience managing and evaluating previous SEPs. Staff would then
provide a recommendation to the Board during an agenda item involving a SEP.

In response to the Board’s discussion and the new SEP Policy, staff has been
refining a two-step process for making SEP recommendations to the Board.
First, staff would consider whether the SEP would serve the interests of the
Board by providing any of the following four outcome-oriented performance
objectives.

Supplemental ambient monitoring;

Supplemental cleanup of legacy or non-point pollution;

Supplemental protection or restoration of wetlands and streambeds; and
Supplemental basin planning studies.

o=

Second, staff would consider the following five-part criteria:

Does the SEP further the mission of the Regional Board?

Has the Discharger considered and committed to the SEP?

Does the SEP have a definitive beginning and end, and is the SEP timely?
Is the SEP “shovel-ready;” Are permits, planning, and design complete?
and

5. Are there measureable performance objectives?

WD =

10
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Staff's process is a strategic approach to planning and prioritizing SEPs within
the business functions of the Regional Board. Written evaluations of the criteria
will be provided to the Board to support staff's recommendations for each agenda
item in which SEPs are proposed.

7. Algae as Bioindicators for Streams (Lilian Busse)

Biological assessments are an integral component of the State’s Water Quality
Program and the Surface Water Ambient Monitoring Program (SWAMP) has
focused most of its effort and resources on the development of benthic
macroinvertebrate-based indicators but is now developing the capacity to also
use algae because this will be necessary for biological assessment based on
multiple lines of evidence, as recommended by USEPA. The goal is to develop
tools to use algae as a second biological indicator for streams, and as biological
endpoints in numeric nutrient criteria. Regional Board staff (Lilian Busse) is
coordinating various state efforts for implementation of the algae bioindicators
program. :

Significant progress has been made during the last two years to include algae in
the bioassessment program in California. A technical report by the Southern
California Coastal Water Research Project (SCCWRP) was released in May
2008 with guidance on how to incorporate freshwater algae in the SWAMP
program. During 2008 and 2009, algae were sampled for various statewide and
regional programs. SWAMP funds were used by SCCWRP and the San Diego
Regional Board to develop a Standard Operating Procedures (SOP) for field
sampling of stream algae. Lilian Busse is leading the effort to establish a
freshwater algae taxonomic group with the goal of standardizing algae taxonomy
for the State. The taxonomy group will develop standard taxonomic efforts levels
and an online taxonomic key and resources. Funds from two Proposition 50
grants are supporting the development of an index of biotic integrity (IBI) based
on algae in Southern California and on-the Central Coast. These grants were -
approved in March of 2007 but were suspended in December of 2008.

Lilian Busse will convene a SWAMP webinar entitled: “A New Tool for Water
Quality Assessment - Algae as Bioindicators” on September 24, 2009. The
webinar is available through the State Boards’ WebEx Portal. The presentation
will include an introduction on using stream algae as bioindicators and an
overview of SWAMP'’s strategy for incorporating stream algae into California’s
bioassessment programs. The presentation will cover the following
implementation areas: (1) SOP for sampling stream algae; (2) Laboratory
analysis of stream algae; (3) Current programs that include algae as indicators;
(4) Development of a California-wide stream algae taxonomic standards group;
(5) SWAMP database modules for stream algae; (6) Quality Assurance Program
Plan; and (7) First results on the development of an index of biotic integrity based
on stream algae.

11
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8. Southern California Steelhead Distinct Population Segment Recovery Plan
(Linda Pardy)

The National Marine Fisheries Service (NMFS) recently announced the
availability of the “Draft Southern California Steelhead Distinct Population
Segment Recovery Plan” (Draft Recovery Plan) for public review. The Draft
Recovery Plan identifies recovery actions, based upon the best scientific and
commercial data available, necessary for the recovery of the southern California
steelhead distinct population segment.

The recovery goals are to prevent the extinction of southern California steelhead
and ensure the long-term persistence of viable, self-sustaining, interacting wild
populations of steelhead across the Distinct Population Segment (DPS). NMFS
identifies the following actions to reach these recovery goals: (1) Reduce threats
to multiple populations throughout the DPS; (2) Protect, restore, and maintain
habitats of sufficient quality and natural complexity throughout the DPS;

(3) Allow the full range of all life-history forms of Oncorhynchus mykiss (aka, O.
mykiss) to use as many types of habitat as possible in order to overcome
challenges of a highly natural environment.

The Southern California Steelhead DPS spawns in watersheds from the Santa
Maria River (just north of Point Conception) south to the Tijuana River at the u.s.
— Mexico border. The San Diego Region encompasses O. mykiss populations
within the Santa Catalina Gulf Coast Biogeographic Population Group (BPG).
Key watersheds and steelhead populations within the Santa Catalina Gulf Coast
BPG identified by NMFS as forming the foundation for the recovery of the
Southern California DPS include San Juan Creek and the San Luis Rey River
(Core 1 — highest priority); San Mateo Creek and the Santa Margarita River
(Core 2); and San Onofre Creek, San Diego River, Sweetwater River, Otay
River, and Tijuana River (Core 3).

Regional Board staff attended the public meeting on the Draft Recovery Plan on
August 25, 2009, and is planning to submit comments to NMFS. The draft
recovery plan is available at http:/swr.nmfs.noaa.gov/recovery/So_Cal.htm, and
the comment period is open until 5PM PDT on September 21, 2009.

9. Emerging Contaminants of Concern (ECCs) (Brian Kelley, John Anderson, Bob
Morris) (Attachment B-9)

Current water quality standards and regulations have focused on a small list of
contaminants that were identified as priority pollutants decades ago. However,
there are thousands of additional chemicals in common use by industry,
agriculture, and households, which are eventually discharged into waters of the
state. Some of these chemicals persist in the environment, accumulate in
tissues of organisms exposed to the constituents, and are toxic to certain
species. Others interfere with hormone systems governing reproduction and
growth. Because the production of these compounds is likely to continue and/or
increase in the future, while their behavior, fate and effects are largely unknown,
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scientists are concerned about the impact of emerging contaminants in the
coastal and marine environment, inland surface waters, groundwater, and other
water supply sources. These chemicals are euphemistically referred to as
emerging contaminants of concern (ECCs) and Contaminants/Chemicals of
Emerging Concerns (CECs) (Attachment B-9a).

In contrast to “legacy” contaminants, little is known about the sources, -
occurrence and fates of ECCs, which are grouped by intended use, chemical
similarity and/or mode of toxicological action. Like their legacy counterparts,
ECCs are introduced into the environment via point discharges or nonpoint -
pathways, or both. As the ability to detect ECCs improves, the body of scientific
literature documenting their occurrence in urban waters will continue to grow.
Studies on their environmental behavior are key in understanding their potential
for impacts (e.g., do they accumulate in sediments? biota?).

Pharmaceuticals and Personal Care Products (PPCPs) occur in wastewater
treatment plant influent primarily due to human excretion, handwashing,
showering, cleaning, and disposal of unused or expired medications down the
drain. Conventional wastewater treatment technology currently enables for
removal of some PPCPs in sludge, complete or partial degradation of some
PPCPs, or no removal of some PPCPs. Major factors affecting the degree of
degradation and/or removal rates are residence times in the treatment process,
initial concentrations of the PPCPs, and use of advanced membrane treatment.
Limited information is available due to the lack of available laboratory methods
for detecting PPCPs and the difficulty in replicating wastewater treatment plant
conditions in the laboratory. '

PPCPs and degradation products are present in both the wastewater treatment
plant effluent and wasted sludge. As a result, these contaminants, including
acetaminophen, steroids, hormones, diltiazem (blood pressure medication),
codeine, antibiotics, and ibuprofen, have been detected in surface water bodies.
Major sources of these contaminants in surface waters are treated sewage,
untreated sewage, runoff from confined animal feeding operations, and lands
amended by recycled water or biosolids.

Ongoing research into ECCs and their affects by SCCWRP, NOAA, USEPA, and
the State Water Board are summarized in an attached report (Attachment B-9b).
This report also discusses ECCs and groundwater impacts with respect to
recycled water and wastewater discharges to land.

.13



Executive Officer's Report ‘September 9, 2009

' PARTC
STATEWIDE ISSUES OF IMPORTANCE TO THE SAN DIEGO REGION

1. Proposed Public Health Goal (PHG) for Hexavalent Chromium in Drinking

Water by the California Office of Enwronmental Health Hazard Assessment
(Charles Cheng)

On August 20, 2009, the California Office of Environmental Health Hazard
Assessment (OEHHA) released a draft public health goal (PHG) for hexavalent
chromium in drinking water at 0.06 ug/L or 0.06 parts per billion (ppb). OEHHA
also announced the availability of a draft technical support document on the
proposed PHG at www.oehha.ca.gov/water/phg/chrédraft082009.htmi for public
comments. -

A public health goal is the level of a chemical contaminant in drinking water that
does not pose a significant health risk. However, a PHG is not a drinking water
standard, nor regulatory level for cleanup of groundwater or surface water
contamination. It is developed based on pure scientific studies of a chemical’s
effect on human health, and is the scientific basis for a regulatory agency such
as the California Department of Public Health (CDPH) to develop the state’s
regulatory drinking water standard, i.e. the Maximum Contaminant Levels
(MCLs). In developing MCLs, the CDPH must consider PHGs, as well as
technical and economical feasibilities. It is not unusual that MCLs and PHGs are
not the same values. A PHG is not considered the maximum limit of a chemical
that is safe to drink; drinking water containing chemical level exceeding the PHG
can still be considered acceptable for public consumption.

Both CDPH and the US EPA currently have regulatory drinking water standards
for “total chromium,” which consists of both trivalent chromium (chromium 3) and
hexavalent chromium (chromium 8). While chromium 6 is shown to be
carcinogenic and harmful to human health, chromium 3 is found naturally in
foods at low levels and is considered an essential human dietary nutrient.
Setting a health goal and drinking water standard for chromium 6 will more
directly protect the public from health risks from this contaminant.

The proposed draft chromium 6 PHG is based on tumor incidence data from
rodent cancer bioassays published by the National Toxicology Program in 2007.
OEHHA, CDPH and other groups requested the research to provide data needed
to develop a chromium 6 PHG and drinking water standard. A copy of the draft
technical support document can be downloaded from the website. OEHHA is
soliciting comments on the draft report during a 45-day comment period, and will
hold a public workshop on October 19, 2009 at the Elihu Harris Building, 1515
Clay Street, Oakland, 94612.

14



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
“SAN DIEGO REGION

SIGNIFICANT NPDES
PERMITS, WDRs, AND
ACTIONS OF THE

- REGIONAL BOARD

September 9, 2009

APPENDED TO EXECUTIVE OFFICER REPORT



Wd 2521 6002/€/6

| abed

‘suonsanb Jamsue pue preog . (6A0JD Awy/SLLIOJ gog) pund
ay) 0} uonejuasald e exew o} pajlaul ON VN VN VN WN W} uonew.ou| . 600¢/¥L/0L
aq im (Aunog ag) JeyBeies ApIA 18N1L SISEM Plios Auno) obeiq ues
uodal (Lema}S ©228gey) podal Suojiuow
[ENUUE J8JEMLULIO]S [BLJSNPUI JLIGNS [enuue g0-/00¢ Jeo A [eos!i4 oy}
0} Buljie} Joj} 1OV sJs09 Ye)s 009$ snid °N %0} %05 %05 %09 1oV jwgns o} ain|ie} ‘uoepodsuel) 3% 600¢/v1/0L
000'}$ Aeuad wnwiuiw Aiojepuely 3 1suiebe Aujiger IAID sAlRASIUILpY
yodal (Uema}S Bo28qay) uodal Buitojuow
|[ENUUE JS}EMULIOIS |BLisnpul Juigns [enuue 80-/00¢ Jea A [easid
o1 BUIIE} 0y oY SIS09 J1EIS 0094 SNid OoN %01 %08 %08 %05 10V oU} JLIGNS O} SINYIES ‘BUCIS OIND 600Z/71LI0L
000'}$ Ajeuad wnwiuiw Aiojepuely ) 1suieBe Apjiger IA1D SARSIUIUPY
odal (emais
u P009qay) uodal Bupojuow |enuue
JENUUE I9JEMWIO]S |BLISNPUI ILUGNS o 0 ) 0 o R 183 A 1BISI4 Ul 1ILANS O w110
03 Buljie} 10§ 1OV SIS0 4e3s 009 snid N %0} %05 %0S %05 10V 80 B,ON A |B3S14 sy Jjwgns 0} 600¢/ b
000°L$ Ayeuad wnwiuiw A1oyEpUepy ain|le} ‘sioyeoliqe [99)S aAIssalbold
isuiebe Ayjiqer (IND SAjelsiuILpPY
‘SJUSlIWIOD
pue maira1 oliqnd Joj ssesfal | Ang o . . 1811 OM (P)eoE 6@% >w,£ = mwm&vw wcmwcmmmww___mw% 600271101
uo Buiuueld ‘Aemuspun podal yejs N %0 %SL WN VN VMO Bunes u_O. " omm S M
Buiyeip pue suoisiosp ayj Suizjjeui ues|d ‘pad 800¢ - bullesH [epul
291JO pieog Jajep) [euoibay obaig ues
Bunesn pseog [euoibay 6002 ‘Y1 1800300
umouy| uejd
usWIWIon Bupoyuon | ejaidwiod . ajeq Bunesiy
way a)ojdwon | pue sywi |uonesyddy .
sjuawiwon B MIJADY adA] uonoy way| epuaby uonoy pleog
) JUISUO0D olang yeig | Ayenp Js3epn | JuswnosoQg pe|npeYos
: Buinaoay Jemyy
» abieyasig

g20MY 09310 NVS FHL 4O SNOLLOV ANV ‘SHAM ‘SLINY¥3d S3IAdN LINVOIHINDIS

FTNAIHOS FAILVLINAL

6002 ‘6 Joquajdeg

14043y 40 31vd



Nd 2S¢l 6002/€/6 : C obed

’ uondopy (ejepy aayoiy) uoibey
ON %0 %0 %0 N H_E_wn._ S3ddN obsiq ues - yured sebieyosia 600¢/0L/LL
’ SIWIUIN 8 [eJsueD SAAJN
’ 'SLLIO
SOA ¥N VN VN %0 wsj| uohewoju gog) aocwxho«i mh\_o ooy J91eM 6002/0}/LL
20130 paeog 19)ep) [BUOIBAY 0halg ues
Bupesy paeog |euoiboy 6002 ‘0L JOQUBAON
soA | YN VN VN %0 wey| uonewnou] [(paysisyep) Hun odpAH ounbsig ues | 6002/¢L/0L
VN ’ wa}] uonewlou (uoinod 6jo) |
VN VN . WN VN 1 uon Ju| L0deYy SNIEIS JSAIBAA SIMNoLBY 600¢/iL/0L
(snwinyjsod aonig )
SOA YN VN VN %0 Lusy uoneuloul | o 66, o BULIOUOL JoqJEH [eUOIBaY 6002/71L/0)
(uuedopy axipy) A
SOA VN VN VN %0 sy uoRBuLOUL | oo | A1on0oay A8|ieA Jonry euenfiy 600¢/L/0}L
umouy| ueid
way JuswILIoD ajo|dwo)n WHM.M_H__\.,__ :Mﬁ..hﬂ.%%«. 2yed Bupss
sjusaWIWo) WesU0D bl h,w_bwm weia | Aueno __mﬁ.m " E.oE_“.oon_ adA] uonoy wi9y] epuaby uoloy ovhmmmo
liand BuIAa29Y [enu pa[npayos
g abieyssiqg
g50MY 0931d NVS JHL 40 SNOILOV ANV ‘SHAM ‘SLINMId STAdN LNVOIHINDIS 6007 ‘6 Joquisydag

ITINGIHOS FAILVLINIL 1¥0d3y 40 31vd




Wd 262! 600cC/E/6

¢ abed

‘shep (oosaoueljod
06 uynm Buuresy o} Jubis sy psaiem ) uueor) sebpoH 9xeT 0jul MOJLISA0
sey An0 "Anngel A sAljess|ulpE ON %0 %0Y %09 %09 1oV Jemas Aejiues abemas pajeanun 6002/0L/LL
U} 8/2°029$ POpUSLULIOOSI UM jo suojjeb GgL'18¢ ‘obeig ues jo Ao
600Z ‘2z AInr panss| jutejdwo) 1OV 1suieBe Ajjiqer jIAID aAlesIuIpY
- (peme)s B223G8Y)
. HqeEl uBeadQ ouloed 01 jjids abemes uonels
089 omw vwvcoEEoom‘_aE_z, 600¢ ON %05 %02 VN %SL 18pI0 OV ¥ pligenig ‘yoeag eunBeT Jo Ao 600¢/0L/LL
' snbny panssi juiejdwo i : -
81 JSnbny penssijuiE|dWod 19V Jsuiebe Ayjiqery 1M sARensulWpY
(ejepy alfaYIN) UE8dQ
aInjons axeY| UoNEeIS Jamod MBN oljloed 01 ab1eyosiq suug pue axeju)
eujousy Bupsixa jo esn pasodoid N %0 %05 %08 %06 yued S3ddN | Jeremesg uoobe epuoipaH enby 600¢/0L/1Y
‘1lamod ST Iejua) ABisuz peqspe)
spodal Jajem wioys |Bujsnpu] {enuue .
(LUema]S B228G8Y) "OU|
OM} JiLugns 0} ainjre} Joj pesodoid ON %08 %02 WN %001 opl0 10V |, 600Z/0L/LL
Aujiqel| Ateuonaiosip pue Aloyepuepy ° 0 ° UO[JONJISUOD [98)S SIaylolg maysuiy
SoUENSSIS (e1e Bi18YIIN)
194
10-9002 Ad uejd3iopy S3AdN ON %0 %08 %001 VYN nwied S3AAN ab1eyosiq Jajepn alqelod pue Bunsal | 6002/0L/LL
’ onejsoipAH Jwied [eseue9 S3ACN
aouenssioy (erepy sjfeyoy) uonezijesauiwaq
°N %0 %0 %08 %0 HwWIed SIAdN | Jerempunolsy Auoyiny Jojemiesms 6002/04/11
umouy] ue|d
Buuoyuop | ay9jdwon
woy| jusuitiod ajojdwon | pue spwi | uoneonddy eyeq buRaoW
sjuawiwo) R MIIADY adA} uonoy wiay] epuaby uonoy pileog
esuog | % yeiq |Kyenp Jsjepn | Juswnsog pejnpayss
: Buinao9y leniuy
» ableyosiq

6002 ‘6 1oquiaydeg
134043y 40 ALva

gO0MY 0931a NVS FHL 40 SNOILOV ANV ‘SHAM ‘SLINY3d STAdN LNVOIHINDIS
3TNAIHOS FALLYLINGDL




Nd 2S¢l 600¢/e/6

4 efed

1817 OM (P)E0E

(fuoyy uely) swewbag Ajenp
1a1epA $0 1817 (Q)E0E 089S 10V L91epA

ON %0 %0 %0 %0 ! 6002/6/21
: VMO UOBAOPY | 1001y -pa | 900z - Bulteat uondopy
EITEN (prempoop
ON %0 %0 %0 VN feluusii] ue|d yesoqeQ) manisy [eluusl | 600¢/6/21
uiseq :Buueay ueld uiseq g00z- Buueay |eniu)
. (oossouej0)
soy SqqnH oN %06 %08 %08 %001 SOUBNSSIOY 1 5uupop)  uooBe epuoipaH enby | 600z/6/Z1
o} uolyeuLoul jo Jdieoal Buipus 0 ° ° ° :
Lol Hoaa thued Hulied S3ddN | _ pegsjen Ajjioed yoleassy sqqny
(zanbupoy ajusoip) Aeg
aouenssisy
80-£00Z Ad Ue(dsion SIAAN ON %0 %08 %06 %06 y obeiqg ues - (oo Buinel Buipnjoul) | 6002/6/2L
jwied S3AdN -
obeiq uesg asegq {eAeN--AABN SN
aouenss|ay (zenbLpoy sjusdip) Aeg obeiq ueg
- d
80-L00T Ad ue|d}0M SAAN ON %0 %08 %06 %00l | iiog STAAN | - BWOT d oseq [eaeN —~AneN gn | S00/E/H
mo_.to pieog 19}ep\ [euoibay obalq ueg
Bunes paeog [euolbay 6002 ‘6 12quaaaq
(sjuswsjn eseiyD) doysyIopn
SOA VN VN VN %0 w9y uoew.oju) UONEDLILI®D L0V 10V JOJe Ues|D) 6002/0L/L L
umouyj ueld .
JuBLIWOY Buuojiuop | 9391 dwon | eyeq Bupeow
SHUBWIWOD waj) 2 MIIADY ejeidwon | pue sywiy | uopeyddy adA | uonoy wa}| epuaby uonoy pieog
JUasuo0H onan yeiq | Aenp Jajepn | Juswinosoqg ; - smnpoUo
nand Buireoay jeniu| peInpayos
g abaeyosiq

g00MY 0931a NVS FHL 40 SNOILOV ANV ‘SH¥AM ‘SLINNId wmcmz INVOIINOIS

JTNAIHOS FAILVLINIL

6002 ‘6 Joquiades

1¥0d3y¥ 40 31vd




Wd 25-¢l 600¢/c/6

G obed

aouenssiey (yws sawer) ywisd ySN
N %0 %0 %0 %0 | yused s3adN | Aunoo episiony- Busesy ey | OH0C/OHE
MINSY PIEMPOOM YBI0qa(]) MaAIRY
ON %0 %0 %0 %0 [eluusil] ueid q 1d oloz/oLie
uiseq - uondopy [eluusLl | uejd uised 800¢- Uoldopy
99130 pleog Ja)eAp jeuoibay obaiq ues
Buneay pieog jeuoifoy 010z ‘0L Aenigad
) (snwinyjsod ean.ig)
saA %0 %0 %0 %0 wa)| uoewlol] | SMLOd llews o} pIN--swelbold 600¢/6/Cl
Bulopuopy Jayepn Buaisosy jo syepdn
‘yig| sunp aseajal ojjqnd (Bioquapjoapy Aury
_oﬂ mw,_ wwwﬁwwc.wﬁw%owoﬂwﬂwo_wﬂmh , JuswpusWY /19]qo unwrelusg 7 niyo sukes)
ul Emom _m,._.o_mom_ £q UMBIPYIM TAINL ON %0 %001 %001 %001 uejd uiseg s)8210 puy ssyoeaq Jod | sloid 600¢/6/C1
..comoaa< sheq eouBpesoxg BuIsn \ TanL ButesH | JaNL Sisiepn paliedw) eusioeg
$10J20IpU] 1OBg 103 TAINLL 9SIASY pesiaey - BulesH uopdopeay
*SJUSLUIOD pue juswpuswy (niyo auhepn 7 481qo uiwefusg
maiAal 1oy ases|al oljgnd YigL sunp ON %0 %00} %001 %001 ue|d uiseg / Bioquapioapy Awy) 1QINL Boeg 6002/6/Z1
10§ 38S Y30Q ‘| oeg YlIM PBUIUIOD) TJanL :Buuesy | 3eai) sjojoos] - BuuesH uondopy
umou)| ue|d
jusWWoYH Bupoyuow | ejordwion ajeq Bunoap
wiay| ajojdwon | pue sywi] |uopeoyddy
sjuaWILIOD 9 MIIAY adA] uonoy way}| epuaby uonody pJeog
JuasSU0n onan yelg | Ayend Jajepn | Juswinsoq SINDaUS
and. BuIAeoaY el : psnpayos
9 abieyosiq

g00MY 09310 NVS THL 40 SNOILOV ANV ‘SHAM ‘SLINNd STAdN INVOILINDIS

IINAIHOS FAILVLINIL

6002Z ‘6 Joquisydag

1¥0d3y 40 31va




INd 26:C} 6002/¢/6 . g obed

90140 pleog 1ajep) [euoibay obaiq ues
Bunespy paeog jeuoifiay 040z ‘21 Aely

souenssiay (Aaj18)

N "0 "o "0 %0 |jwied s3QdN |  ueug) feg uosssin - puomees | OHOUTHY

22130 pieog Jajep) [euoibay obaiq ues
Bunesy pseog [euoibay 010Z ‘vI IUdY

souenssioy

pajeulwa) aq Aew ableyosiqg o 9 9 9 9
N %0 %0 %0 %0 nwad S3AdN

(Aejjo) UBLIg) 80| Jajep) Ulelunoy 0L0zZ/0L/E

291110 paeog 19jepn [euolBay obaiq ues
Bupasiy pieog |euoifiay 0L0Z ‘0L YdIel

aouenssoy .
anss J81EMULLIO 0 9 9 9 9 Aojiey ueug) ssduo
[ sasv 1S N %0 %0 %0 %0 JUIed SIAAN (Aojiey ueug) ssduos ason 01L0zZ/0L/T
umouy uejd
Buuojiuop ajoidwon
way justiwiod o)o|dwosn | pue spwi |uoneosnddy e3eq Bupoo
sjusWWwon R MOIADY adA] uonoy way] epuaby uonoy pleog
JUISU0Y onang yela |Aenp iajepn | uswIndog ponpeyos
1a Buinaday leniu|
» abieyosiq
900MY 09314 NVS FHL 40 SNOILOV ANV ‘SHAM ‘SLINY3d S3AdN LNVOIINDIS 6002 ‘6 19quiaidag

3TNAIHOS JALLVLINGL 130d3y 40 31vd




Wd 25°¢) 800¢2/¢/6

J abed

o . . o . aouenssiay (Aay0)) ueLg)
N %0 %0 %0 %0 | yuwied $30dN | Ilesino uesop opipuoosz jo Ay | OHOU8
o . . . . aouenssioy (Aaj1ax
N %0 %0 %0 %0 | Juued S3AdN | veug) IlBANO UesOQ vdr olig ueg | OFOYSR
2910 pieog 19jep) [euolBay obeig ueg
Bues(y pieog [euolbay 0LOZ ‘@ aunr
umouy| ueld :
way| justuiod a)9idwon W“_MM«__—_.“__\.“_ :Mﬁwﬂﬁ%%«. epeq bunoapy
sjualiwod JWesLOD k] o>_>o__”wm weig | Ayeno mou.m A E.oEmoon adf] uonoy way| epuaby uonoy mvhmwmo
lland Buinsoey o | painpayag
» abieyssiqg

go0My 0931a NVS FHL 40 SNOILOV ANV ‘SHAM ‘SLINYZd STAdN LNVOIHINDIS

FTINAIHOS IJAILVLINIL

6002 ‘6 Joquioydog

1¥0d3y 40 3Lva




Attachment B-1

uonedyIIe) ANend
Isje M Jo Terus(q

£70-D60

"s1qesrdde J0N

‘apqeoridde 10N

(1$'106)
VSH sonnbreg

NooID
SEUTOUF] OJUI MOTJ
11} SpequIBaNS
paureuun

“Sjun WaIuIopuod
8C1 pue ‘sjun [eNUSPISal
Ppayoriop ATrwey o[3urs
9 “¥ s 000°ss SurreIon
S3uIp[Ing 9911J0 OM] ‘T
Surddoys "y bs 00vy8T ®
oJuI soIoL ¢§ JO JuouIdo[oAp
o st 199loxd pesodod a1,

arenbg
umoJ, €1s0)) B

7] ‘e1enbg
umoJ, 8IS0 B

60/8/L

OMd L10-£00T
"ON JopIO AMD
GOUMS U Juswjjoruy

%
UONBIJILID))
joedw] MO

6¥0-D60

‘paanbai
SI UOT}ESNIW OU 2I0JRIAY}
‘poredioniue ore 1ojeM
0} syordur JuedlJIugIs oN

‘syoedur
JuBDIJIUSIS ON

(01°306)
VH BWo JUI0d

Aeg 0301(J Ues

‘paoerdor pue
POAOUIAT 9q OS[E [[1A 99US)
JUI] UIBYO POPUNOLINS ¥ "PUBS
PaleARIXS 1)) YIIA PO[[IP[oRq

Uy} pue ‘eate 9JeIpoul
pue [[JIN0 o1 Je SY001Jo I
o1qno 081. "Xoxdde yum pa[y
aq [[IM BaTE POJRABOXD Y
"[jesuIopun 3j 7 [euonippe
ue pue pesodxa s1 odid
1]} JO SUOTIEAS[® LIDAUI 3Y1
[IUn UreIp wLojs syj punoie
pues Jo eale yX.01X.01
€ 9)eABOXS [[IM J00foxd oy,
*0891(] UBS Ul 19918 [[eDO
J0 100 913 B Yoraq A}
Fuore [[e)INO UTRIp ULIO)S T
£ SUIpuUNOLIMS BaIB 9JRIPIUII

o) pue pues a1} SZI[IqeIS
o} sasodouxd y0efoxd oy,

10018 T[eDON
Je uonRZI[IqeIS

[epnQO Aousdouwryg

01481 Wod
payIun) 0331 ues

60/T/L

6007 ‘1€ 1LSNOHNV HONOYHL 6007 ‘T A1AL A0 AOIYAd THL 04
SNOLLDV NOILVDIALLIAD ALI'TVAO HALVM 10¥ NOILDHS LDV JALVA NVAIO




JIomas Zuroe[dar pue

o1 st 100foad pasodoad o],

*ON J9PIO YAMD "so10ads
GOYMS UI JUSW][oIu 2ATIRU 1M pajuefdax (11°L06) ‘Furuopueqe ‘SuneNjiqeyal yefoig
9 pue paAowIaI oq [[m sjuefd | puepom Jo oioe owoM 1 wmm HMMM ‘ooeyd uI surew JaMas PaIRIS[e0OY
UONBIIJINRD) J110X9 ‘BAIE PUB[AM I U | S00°0 ‘PAqUIBILS (] Ues UOISSIN Sunsixe o) JUTUOpURgE puL Surssox oSerques o AN | 60/6/L
, p IXe uop p ISSOID I S3o Al /6/
oedu] moJ ‘suonIpuod Junsrxe-axd 03 | Jo 2108 7000 (1) SUTRTH J9M3S JO J09] IeawN] [/ odrg 1omag
- y J031)) OpRIBA|Y : :
Pa103$21 2q [[IM PIGUIBINS Kpeyewnrxoidde Suroederjo | 3mo)) OpeIBATY
870-D60 01 spoedurr Krerodura ], s3515U09 303f01d pesodoid sy,
‘SUIBa)S
) [exowayde Jo (399} 079)
. OMA L10-€00C SaI0E G()'() JO JUSMIYSI|qRISS
ON 19pIO YAMD . ;
9)Is-U0 Aq paredriu
gOdMS Ul yusujoruy ) o
o } . (¥1°L06) aq 1M [OTYM ‘Wesns
pequeans Jo paquieans d 95¢S L
. ) VSH Seyo0) [exswoyda o (399 Ieoul]
uoneoyILeyy (3093 TeOUY] (7Y) 9108 GO0 |  JO (109F teUIf 0£7) so10e 70" 0 30edu [[im WIVAMS/AvOod dr1smad 60/8/L
pouonIpuoD 3O JUSUTSIIQEISS AYIS-UO | 0ET) 9308 20°0 () 991D Y0 s0T | 103[oxd Ay, "JUAUISSE ooeds VIav
-A[eomuyd9 ],
- uado ue Surpnjour SEOUIPISAE
: ) Ayrwey o[3urs 10 $101 6
020-080 OJUl $9I9® {G"{ JO UOISIAIpGNS
o st 30efoxd pasodoid oy,
*SMI9AINO G JONIISUOOII PUB
) aA0uIaI Os[e T[Im 109foxd oy,
-6 ﬂumw %mmmwom 1:1°96 (11°€06) "9oURUSIUIRW PUE suorioadsul
S IBUOSIOT 2q 1M UOTyeI UoHe3nIu VSH UOISSIA IO} QU] JOMOS KqIesu oy}
SAeHostd ayy, ‘(uoneioisar) . 0] $§§9908 IB[NOTYQA opIAoId 19fo1g
QISBM JO IoATE M y paqueans yo (39| . y y
syueyd puejdn pue 120U ) S108 JOATY Aoy sI] | Os[e J[im Jren pased-yeydse |juswsaoidui] peoy LOISIALC
% uerIedLI 9ATIBU UM 9108 .._ .v v ueg oy} 03 Axenqry| SYJ, “WONIISIANU SAMI(T 9 $S900Y IoMog s
UonRIRIID . ; : £00°0 ‘puepom . . Suueourdug — | 60/8/L
: L1°0 Jo uorjeadoaal ay) pue | s1yorgm weans | eyues YHON 9} IBSU SNUSAY | PUE UOISUIXH
_oneurnueisord Jo (3093 Ieoul| : . apIsuea0Q) Jo A1)
SUONIDUO 11T} P9IEIOOSSE PUR SLSAIND | ) o108 100" B @ paweuun Joyjous UOISSIW j& Bale Suide)s [Tei], JoATY
, wa:mo.wrﬂ oo”,uw [993s Su0[-199] G ‘IojouWRIp §'s 1000 d 0} urelp jeyl [Ten} 2Ing © 0) UOTO9SINUL Aoy sm] ueg
: «9€ INOJ JO [RAOWISX soInyed) ogeureIp 10048 M[OJ/U0OSNoR[
) a3 st woreSnIu pesodoid poWRHUN QAL | MAIPUY 9Y) WO [IRLY, JOATY
¥90-080 Koy sIn'T ueg a1} JO UOISU)XS

6002 ‘1€ ISNOHNAV HONOWHL 6002 ‘T A1AL 4O AORIAd THL 404
SNOLLDV NOLLVOIALLYHAD ALITVAO YALVA 10¥ NOLLDHS LDV ALV NVI'ID




"ON JopI0 dAMD ‘0 . 06 X (€ © Y3IM 31 doe[doI
HOYUMS U JueIoe dﬁwwwmmwwww MMWME <mAm =mwmwwm PUE “IATY Aoy ST Ues juowooe[day 11 1018s1q
® mmm.Emo. oﬁ. H.:ob SIpaIo ‘paquIEaxs JO 3198 o} 01 9L AINOY SJelS SS0I08 HOAIND — uonpejIodsue: T,
UOTIBOJILIR) ToTeatd . 20070 ‘Pueom ‘ weax)s polEuun UB WOIy : d 60/91/L
I PUB[}OM SS0X9 b JOATY ] QJRIOSUOA BIA J0 yusunaede(g
yoeduy Mo g Jooame $10°0 :(d) £ SMO[J SAOATO0D UOIYM “MSAIND | :
JO 219% ${0°0 Sunonpap 9y s ues 03 9/ 9oy 9eIs BIUIOJI[RD
i £q PaASIYDE ST UOTIRSIIA | AIenqry pawreuu) $S019 (8 BUNSIXO UP SAOUISL
L¥0-060 : IR : 03 sasodoid yoaford oy,
(02°906) | .
VH Aemod ‘[ouuey)) Aemod
uoneoryIIe)) Joeduy pue [puuey) Aep Aunog | 199(o1g Surues[d
MOT ® 0} JuswIpusmry | | ‘syoedur uoo3de] “SI] 90URUSIUTRUI PAZIIOYINE | PUR SOUBUSIUTEIA
uoREBHII U 3FULYS ON ur 93ueyo oN soynbseusd soT 91} 0} S[oUUEYD [BUONIPPE [euuRy)) [01NU0D Aemod 3o A0 60/9T/L
890-DL0 “9a1)) sojnbseus | 0M} 9pAJOUT 0} UONRIIISD | POOL] 930I0U0D
S0 021D Aemod Funsixe o1 puowry
“[921) oeusIRY
..Oo& 1eat] . *9)Is uonESHIW [BUISLIO
-1010sI 90°09) 3108 80'0 a3 Jo uoneyuaue[dur pakeop
N rUOTHPPY (1) : :
UOIRAISSUOD) [BI0] 9U} .ﬁ 2101 1001 TEOT o xoy uonednrw sanund
UONBOIIIIR)) WO JIPAI0 JUSWIDURYUD JO | ( u 1199 1 . se [[om se syoeduwr [euonIppe
. LT9T) puepom (€£7206) | DosEe
psuonIpuo) a10e §19°0 Jo oseyomd pue TOu SIBTI 1TENTE e 91J} 0] UOIIESNIW Pasearoul (100lo1g
-A[[eoTuyoa, ‘o315 J0edunr a1 Jo ArengLn o anw ..ﬁ vmﬁ VSH qouetd OPN[OUT OS[E SJUSTUPUSUIY speoy AnUno)) HOLION
® 0] JUSWUPUSWY weonsdn ue ‘g 0] UM J ﬁcsm:ommwmwa T “BIOLLINJA] JO A31D) pue proy sssug HOH A d 60/EI/L
3I0v ¢°() JO JUSHIYSI[qEBISD Hesppe 0 syoedu go e — SPISIOATY JO AWINOD 9y WO [ 18 $8¥6TH# LL

200-0¢0

aq [[IM ToTESHIU
aaniund se [[om se syoedun
JeUOnIPPE 10] UONESNIA

aI0® €100 ‘Iorem
uado 03 syoedur

. Joome 6100

syuowoinbal usIsep SuIssoId
_M9ATND o3 U saZueyd
01 anp syoedur [guonippe
MO[[e 0} JUSWPUSUTY

OMd L10-£002

reuonippy (d)

-98p1iq [ea1s pepuadsns
© Aq paoejdai oq [[Im BT
odid uox 1589 8 SunsIXs UB JO
199] 1eaur| ¢ Ajereunxoidde
JO [eAOWIAI pUR {SojOYUBTX

6007 ‘IT€ LSNONV HONOTHL 6007 ‘T AT0L 4O AOIIHd HHL HOA
SNOLLDV NOLLVOIALLIAD ALI'TVNO JALVA 10y NOLLOES LDV HALLVA NVI'ID




OMd L10-£00T
"ON 19PIO AAMD

uerredny e Jo a19. 2000
01 syordur 10§ UOTIRSIIA]

‘pues
aoIMs w %soﬁﬁoém B — Jo1em uado (01°806) JO SpIek 21qno 0001 YMM Aeq 1301
gonEOTIIZD —_—e . A —— Apues ‘pejerodosun| YH ewoimog | 03oI( ues JO oIS 1sam o) juourystusjdey oJe1(] ues 60/S/3
o S Jo (3997 IeOUT] Suore payeoo] yoeag 330193 pues J0 1504 pamIuf)
pauonIpuo) paIaprsuoo st 3oafoxd oy, o : .
S i 1) eme (1) | Aeg o3si( ueg 12 Juswysruedes yoeaq yorag 330703
i su-auo sasodoud joafoad oy, :
¥10-060
- *JUSUISOUBUD
) 1:1 pUe JUSWISI[(eISd
.ﬁwu\,w% uh 10-€002 1:1 Aq onjel 1:7 paUIqUIOD "SSNID0[OA JjeMm ULIO)S
N 19pI0 4AMD © J8 PRARIYOR 9 1snul . MO[S 0] [UUEYD SY) UMM
GOUMS UT JusuIjoIuy (05'906)
| qniog moqip wsymnog ——— 101050 dex dux yo yueursoerd oy pue : .
2 Jo o108 1000 03 syoedwr 10§ | puepe VH 210[093L ‘odid a3 Surpunonms sjaxseq | 199f01g uonI9I0IJ
UOTJBOIIIR) g Jo (3097 xeou : i e | 0801 UBS JO KD | 60/€T/L
UOTIBSIIA "JUSWIADURYUD |. o uoiqes pajfessur Ajsnoraaid jo | adig unwysy A :
pauonIpuo) . Ly) 9108 €00°0 (d) | 3e9ID 210[003], . 1 on: . .
Aj[eormoay. 1:Z pUE JUSWySsI[qe]so o1 Aremquy, [eaowral 9y} ‘93010u00 Ut odid
: 1:1 JO Oljel :¢ POUIqUIOD B : JoMas DA © JO JUSTUSBIUD
260-080 £q paAsIyoe 9q ISOU JSI0,] sopnyout 309foxd pesodoid sy,

OMd L10-£002

DY)
OLLVOILIN

.wﬁcoo@ ajeuIUIId 10
sonpai pue Aroedes sroxdun
03 2d1d 9}9.10U09 PO2IOJUIDI

6007 ‘1€ LSNONV HONOWHL 6007 ‘T ATNL 40 AORTAd TH.L 04
SNOLLOV NOLLVIIALLIAD ALI'TVNO YALVAM 10¥ NOLLDHS LDV JALVM NVI'ID




6002 ‘1€ LSNONV HONOWHL 6007 ‘T A 1INL HO AOIIAd THL 404 |

051 BISLLI ‘suoide 91910U00 safol
UMBIPUIM ea1D) IS pue ‘dexdis ‘s[em peay 109i01d
. . 0} Arengr : Iowep uyor
s[qeoridde JoN s[qeordde 10N WM SPND ,9E MAU OM] THIM gnosun, 3o AND | 60/21/8
. [erewrayde pue peoy o3enues :
611-0L0 —— dND T Sunsixs oyy soefdar ® MoAI)
[11m 10afoxd pesodoid sy, o
siojem paje[ost | -peoy uosdwioy], pue peoy -
UMBIPYIM IOYJO puR 901D JO)SOYOUI M JO UONI9SIaNUT 10foig OT1
-s[qeotdde 0N -a[qeorjdde 30N sSundg ure ~ISBIYINOS 9y} J8 JJUSO I9JUQ)) SUMO], I0JU9)) SUMO], 60/21/8
L11-DL0 S 0] SOLIRINQLY} | RIOISUIIOD © JO Juaundo[oAap |  AS[[EA Youary - K9 A youLIq
powreuu) ot st 300foxd pasodoxd a1, :
‘oFeureIp .
: JUSNIULISNL SUO JO Juruapim
(zE'206) pue soeurep [erowayde
PR .oEmo:mmm JON -arqesrdde 10N Ve Sowhiz . woﬂﬂwwﬂow_m%%wﬁ.mﬁﬁ;wmmwo oL wafoig Eaﬂsgw - 60/21/8
L00-DL0 , 031D BIALLMA 0} pauued 1ojsEW B UI FIOLLTIAL 9P ¥ZPld ) D ogotd
Arenqry paweuu) | juerdo[oAsp [BIUSPISaI pue
[EIOISUIIO B JO UONINISTOD
oy st 309foxd pasodoxd oy,
(G
UoNBOYNID) (11°506) VSH -0¥0) 109[01q UONEIO}SIY
pauonIpuo) 9,1 vjueS OoyouRy SpuepIoN 0Nn3sIg
-A[1eoTuyo9 ], . ‘syoedun ueg ot 10y paxmber SuiSpaip | wofoig UOREloossy
uoneSyIw ur 55uego ON . : ; Jusweoedeoy [eINOLISY 60/5/8
€ 0] JUSWIpUSUIy ur a8ueyd oN 11:2Tg) 9]B}I9B] 03 UTRUISIIO]
: : . UIBW90I0, JomMag 1mmsiq 22
olIoRd ‘I9ATY [euonjerado-uou Mou 2y} JO : : pu
850-D80 oNngol(] UBS | [BAOUISI MO[[R 0} UOLJBOLIIIA)
91} 0} JUSWPULW Y
OLLDY . . ((8249V)
NOILYDIALLEHED NOILVOLLIN

SNOLLDV NOLLVOIALLYAD ALTTVAO HALVA 10¥ NOLLDAS LDV HALVAA NVI'ID




"SIoyeM
P97e1939A JO JUSUIROULTUD
o 9)IS-JO PUE UOIIRIO}SAL ]
.w\sm L10-£00T SA1S-U0 ySnoIY orjel uoAue)) AeLIA[
N 12pIO IAMD o . UIYITAM IN220 Jet]) sjuswgos
[:] & e porednmuaq s | .. (IT°L06) VSH
gOUMS UI Jusurjjoruy . - | 'S’ 91 Jo s1eTEM ouI] Jomas 0) §se09e opraoid 19foig
spoedur Arerodwa], “siojem o 0391(] uBS UOISSIA[ : : :
2 : Joamwe 1100:(1) | . ° S 01 s1oAed euoziry snoiared ied SS90V
PoIeIoSaA JO JUSUISIIARISD | T . . o1y ueg Jo KD | 60/0Z/8
UOTJBOIJINIRD) oms-50 yBnomm S'[(1 2y} JO SIojem Y0010 Kexmpy asn [[Ix 1By STUISS0I0 Jomoeg g uoAue)
yoedwy Mo : Joome 100 () uresxs [[euwls oM} pue yred I0Jua)) UOISSIIA]
paystduoosoe aq [[im 0} Arenqriy, . . o
A : : paaedun e Jo UOIIRAID If)
- -PUE OLEI [:T € J& PIAAIL0L sapnyout j0afoxd asodoxd o
6£0-D60 0Q ISOUT S () S JO SIoJEM pnjout 399.01d p UL
JO 2108 Z1(°0 01 SoSI1BYdsIp
Jusueuriad 10J UOTIRSIIA
“SUI JoM3S 1)
) *S9)IS JUSWAOURYUY UOISSIA] J0 SutuRs[> PUR SOUBUSIUIBUI
. OMA LT0-€00C oyoury pue YHoN ory 1e[nga1 10] MO[[e PUR S[OlUERU
ON ISpIO ¥dMD
[op ourue)) s 0391(] ues (2T 8066 91} 0JUI UOTJRN[IJUT JoTeM
UMS Ul JUSUWOIU
.u% Jo A1p o) 18 qnIos MO[TIA uEpoM VSH Se[[oyD | JO junowe ot yuiy [IM SIL | o1 ieong 1o
UISYINOS JO JUSWIIOUBYUD Pl . ‘opeid Mofeq ST 1 ApuaLny 19910 H o3arqueg yo KD | 60/61/8
HOREOLRIS) I:1 PUB JUSUIYSI[qRISo 30 9108 600°0 () se[[oyD Yo -30BJINS OY) 9A0QE Teday 88 S[OqUEAL 4
1oedw] MO ‘1P wystq ; 104D ynog ) 4 qe 88 ‘
, ‘T Aqonerj:izese pue 39217 OJuBOU |e[oyurur 9sTel [[1M J0afoxd oy,
§ PojeSNIU 9q [[IM SPUBIOM "0801(T ueS JO A1) oY) UM
L€0-D60 03 syordul JUSUBULID J o[oyuew Jomas & Surnedal Jo
s)s15U09 109fo1d pasodoxd oy,
uonesynLn . ¢
pauonpuo) art116) mﬂoom 1€ 1aqueoed 91 6007 UOTJRaIOYY
-%:ao.&soo L ‘syoedul VSH OIpIsX UeS L Yoe]q woy yuswaoerd Apmg podsueil, v:.m syred
o) EB.:@%E< ‘uonyeSnIw ur ogueyd oN 1 ouEHo o N : JUSWIpPas JOJ ajep [euly pue jg JUAMPag | L doct 60/L1/8
: 1 N — o 93ueyd 0} UOHBILNISD Krenysy euenli], 3 PILIONTTE
L60-086 O d131oed ol 0} JUSWPUSULY : BRI 0]

6007 ‘I€ LSNADAY HONOJHL 6007 ‘T ATAL A0 AOTHAd THL 304
SNOLLDYV NOLLVOIALLYID ALIIVAO YALVAM T0¥ NOLLDAS LDV JALVA NVHITOD




OMAd L10-€00T :
*ON J9pI0 JAMD "SUOTYSNO Jopusy pue sajejd
gOUM S Ut JuswjoTug : (zz806) Supyoeq [oos g poddns oy | © 1 Buppoeg -
2% . b 3 ‘sjoeduur VSH sefoyD  |piek aedax diys sweisAS Avd : : dow d I o
padrmbal ST UOResItT ON Slid Iepusg ¢ | medoy diys o8l 60/8¢7/8
UOHEOHIISD : JUROLIUSIS ON a1} 38 ¢ Jo1d UO SUONEI0[ § 1B 1o1g SwoskS Ty | ves swersks ave
oedu] MO . Keq o3oiq ues | sojrd Jopusjy 91 Jo uoneyEISUL [
: a1 st 300foxd pasodoxd sy,
L60-D80 . .
T _ , “PaIoNLSU0D
2q pINoOM 31D 2[JouQ

ueg 24} SpIemo} o, 7 Jo oadofs
$S012 ® pue juswaAed 9101000

‘pueIom JO 2108 £0°( JO
. JUSWISOURYUS PUB PUB[IoM (15°'106) VSH UM PeOI MaU Y Saue]
JNeIa(T Aq PoIJILD uepom ! -d) swuio uo)s[pud
[Meged A9 PEBIHEO JO a10® £0°() JO UOTJRIOISAI ¥ Noo%bwoﬁﬁ AS[[eA 9OUQ UES | POLIPOW 2 9)EPOUIUOIIR mmwwaow mwvnv%&o%o QEMHWvommM_ mo.\vm\w
: 07 9[)$21) pROJ[TE JUTSIXd oY) : -
- yoeag uearn  |sdio) surey "SN

ySnomy paysidwoosoe L
¢50-060 ’ 9q [[14 syoeduir 0¥2) 93¢ £00 .E.v 3[991)) 2JOUQ UEBS |JO UOTIBIIIPOW Spn[dUl P[nom
jusuewiod JOJ HONESIIIA Juowu3I[eal peol oy], ‘yoeag
uoeIn) J8 PROY qnID Yyored
pue [eoy outwre)) [ ugieal
* 0} st uonjoe pasodord oy,
‘SuoAue))
yaed 98eiIol pue ‘seri],
(IT'L06) VSH | “fred orpIsaid y3noxy) un

OMA L10-£00T

ON19PI0 ¥AMD - JUSUISHYHSS - 0801(] UeS UOISSIJAT {18} SAUI[ 19M9S ST} JO SUOIIOAS
IOUMS Ul Juswjoruy puUB[IdM 9)IS-]JO JO Jeyqey uerredix PUE (223066 STEI[IqEyal pue 20ejdor
2% 9108 76 °() PUR JUSWIOdURYUS| JO 9108 G91°( pue Toaford o8 100fo1g 3 &
UOTJROIJI . a VSH Se[[oyD [Im 3oaloid oy, "0s91( d 0331 ueg Jo AND | 60/07/8
eI puB[IoMm 9JIs-U0 2108 ['( | "S'[) 9Yp JO SIojem Jo Axepunog UES JO K110 93 UIUHIAL BOT 699 qof dnoin
yoedu] moT £q oner 1:9°T & e pajeSnrw | Jo a10e L£10°0 (1) SINEL HoISST Bm,ﬁ .EO o
°q [[1 syoeduwy Areroduiag | [euueyo poweuun) |uI mwm: 10M08 Jo uoneyrqeyar
LT0-D60 ) '
: pue jusureoedal Jo
) $151SU09 309f01d pesodoad oy,

6002 ‘1€ 1SNOAV HONOYHL 6007 ‘T ATl A0 AONIAd AHL JO4
SNOLLDV NOLLVOIALLYAD ALI'TVAO YALVA 10V NOLLDES LDV YALVM NVH'IO




€ 16007 ‘1€ 1SNSNY pue 6007 ‘1 Alenue[ usemieq parua( s199[0I1d Jo roqunN,

8 16007 ‘1€ 1sn8ny pue 007 T Arenue usamiag neIa( Aq paynIs) sposfoid Jo requinN
71 :600Z ‘1€ 15080y pue 600z ‘] Alenuer usamiod UMBIPIA $)99[01d Jo JoquuinN

GE 16007 ‘1€ 1Sn3ny pue 007 ‘1 Alenuef Usamloq PaNSS] SUOLIEOIIIRY) JO JOqUINN

€9 :600Z ‘1€ 1Sn3ny pue 007 ‘1 Arenuef usomog PoAIOIY s)os(01d Jo JequinN

0 :600Z ‘1€ 1530y pue 6o0¢ ‘I ISnSNY UeemIog PIAIedTY S1sanbay JUSWPUSWY JO JqUINN
L :600Z ‘1 £ 1sn8ny pue 600z ‘T ISh3ny usemiog pIAIeosy s1os(o1d Jo requunN

1:600Z ‘1€ AIf pue 6007 ‘1 AINf U9mMIdg PIAISOSY §)sanbay] Juswpuswy Jo JoquinN

L 16002 ‘1€ AInf pue 600 ‘1 AInf Usamiag PaA1aday s302{01d JO 1oqUINN

i “Ieak SUO UIYIIM P3199II00 USSq J0U dARY Jey} swo[qoid jeinpaooxd 0} enp UMBIPYIM 9ARY pIeog [euolSay Jo jueorjdde

oy 1o $19001d 07 10701 UMBIPYIIAY “saurfown A1oje[ngal pajroads unpim preog [euor3ay 9y Aq UOTIOL UE JO JoB] 9y 0) onp pasooid Kewr yey; syoefoad
03 s10Jo1 pandxe surn ], -ojqrssod 10 pasodoid jou a1 senseswr noneSHIW S[qeyns pue Ajjenb Joyem poeduwr AJesIeape [Jim 109(od oY) usym panssi

oIe s[erua(] "s1oedul [BWIUIWT 9ARY [[IM ‘SUOIIPUOD [eoTUN0a) i Suikjdwos £q Inq ‘Ayijenb 1ejem yoedun A[as19Ape 03 [enusjod oy aAey Jerp) s3o9foxd
0} PaNSST ST UOIEONTLIO [euonIpuo)) “Afenb xoyem joedur Ajesieape 0) [enusiod [ewrur 9Aey jey) s199[o1d 0) pansst S UONEOLTIIA0 joedur Mo
‘syoeduur

Arerodwa) = (1) ‘syordu jusueuried = () "S') 9Y) JO SIo1eM PIJRIATIAUN 0} SIJI PAQUILALS PUR "S'() AU} JO S1ojem Pa181989A 0] SISJOI PUBI9M

6002 ‘T€ ISNOQV HONOUHLL 6007 ‘T ATAL A0 AOTIAd AHL 404
SNOLLDV NOLLVOIALLYAD ALI'TVAO YALVAM 10¥ NOLLDES LDV YALVM NVHI'TD




Attachment B-5

6 40 T bed

WY T+:0T 18 600Z/TE/8 Paiulld
SMjels suonnad JAILOY Juaund

sak INIWIOHOANT
NOISNALX3 H11IVSSINSIA
01-10-€0 aninavaa a.Ady QYO
17313 1dWOONI 1snig Buan
Auno) edep ‘Aaupp 60-#0-90 asiandwoo 2oNVAIEY Zeuw|ed ‘g eljewy ay} jo
pue preksuip zewjed 1o} 6100-2002 29)sN1) ‘Zew|ed g eljewy
-z "ON JepIQ uswieleqy pue dnuesj) ou 1SDY AVLS oy 1881V z pue zZew|ed jesa) oynf
10-02-¥0 NOG 3NA/ QLS :
ol na/a..sou 60-70-90 pojeAloe-Bulpuad MIIATY
sah LNIWIOUOINT
NOISN3LX3 L7 IVSSINSIa
aNinavaa a.ADY 60-64-50 pa1dope $000-600Z DM HIAHO
H17 3131dWODNI
a3LTIdNOD ~oNviSay
pieog Jelep ajels
UONEUIIEIUOD S)BIOjYDIod BSIY-OHER] - NO G114 P — ou 1SDH AVLS yoy 281V 9 £q mMaIASY UONOW UMO
. ’ Bupuad MIIATH :
annavaa sok ANIWIOUONT
NOISNALX3 17 TYSSINSIa
annavaa o&ox HIQUO
NOILIL3d| - 1731374000
annavaa 11313 TdWODNI oup A.w.ov J=x0eq B Yoelg
AVLS — “ouj ‘saMISNpU| Heywg
19%03Q 8 %oBlg pue Jeywd Joj £500-5002 :SHIDUVHOSIA
-8 ‘ON JOpIO WBWSIEQY Pue dNUESID| o0 ne oo Noazma|  anasausoy ol ISDYAVLS|  yoy (e)eeol-v | 8 | oul'(s'n) 1vioea 2 omia|
{20-vZ-10 pareIAROE] Buipuad M3IATY
annavaa sok LIN3IW3DHO4NT
NOISN31X3 T ¥L1TIVSSINSIa
aNnavaa H3AQHO
a.AH
NOILIL3d 17 31T1dW0D
e — HL73LTTdWOINI oul '('s°) 44030 3 oelg
. AVLS TONVAZEY “ouj ‘sauisnpu peyws
2308 @ yoe|g pue Jeyur3 Joj ¢600-5002 -~ ‘SHIOUVYHIOSIA
-8y "ON JapIO JUewWaleqy pue dnueeld| oo oo o0 Noaza|  anaraisod ou 1SDUAVLS] oy €691y | 8 "oul ‘sa.)snNpu| Heyws
. ‘ 120-b2-20 pateinoe] Buipuad MIIATY
UBIBHIP I,
pajeaddy . sajeq@ MaIADY paubissy | soquny |85 em uip 1)
uonoy eoIUYD9, Buipuad uonoy ALLY uopned |°° 100.B42SIQ
I [eonuo [ea1uyoe B v s ay %8 JouoOnNAd

6002 ‘0l ¥snbny

SNLVLS SNOILIL3d FAILOV LNIFHIND
T3SNNOD 43HD 40 301440 SOUMS




6 Jo ¢ abed

WY T#:0T 38 6002/TE/S Pa1Uild
snjels suoiiad AALLDY JuUaLIn)

funog 0 ou INAWIOHOINS
auwnjon | ‘juejd Juswiesl | JajeMa)Sepn NOISNALX3 60°0¢75 LT TVSSINSIa
umojsaLuer Jousiq Atejiues umojsawer 60-50-0} anNnavaa a.noy ¥3aHo
pue ‘Jug|d Jusuneal ] Jejemalsepn [euoibay U117 1T TIWOONI wusia sesmmn
BJouos ‘Jousia saniin suuwInjony sy} Joy 60-20-10 a3aLandNoo| 60-Z1L-50/60-11-C0 ZoNvAIaY auwnonl H3DYVYHOSIA
{22.¥800vD "ON SAANI 2910-8002-6Y SO0 VLS aouel|jy uolasiold
ON Jepi0 sjuswalnbay ableyostq alsep Q0-e2-L1 NO Q3TI4 and/a.Lsoy ous 1961V S Buiysypodg ejulojied
’ Buipuad MIIATY .
ou INTWIOHO4NT
60-82-60 NOISNILX3 HLT1VSSIASId
60-82-/0 aNravaa a.Aod y3ayo
Aunoy epeasp ‘auiy ysiuedg W11 F1T1dINOONI BuIN ysiueds Auedwod
Auedwo) Jodog sy} 104 [98Z5800VD 80-18-01 a3a131diNoD SONVAZEY 1edog MIADUVHOSIA
‘ON J3p10 S3AdN] ¥010-8002-54 TSod AVLS . aouel||y uoio33oid
ON JoplO sjuswalinbay sbieyosiq sJSem Q0-1.0-60 NO G114 ana s a.isoy ih 8v6l-v <] Buiysypods ejuloyjied
Buipuad MIIATY
olSN sanss)| je)empunolb ou INIWNIOHOANT
N X3 _goierz1 ts00z/01L/9 17 TYSSINSIA
aNnavaa a.ADd Ajuo 1ajem 82BUNS-13RIO 80/2/6 y3qyo
fUN0D OjoA “ueld 17 3LI1dINOONI . Siaed
uSWIeal] IS1eMBISeAA SIABQ JO AlID BU) Joy 20-81-24 aaL3a1dwoD| 80-€L-G0/80-€1-20 ERp— 10 1D yF9YVYHOSIA
{6¥06.,00vD "ON S3AdNI 2£10-2002-5Y v SoUE||y UoHo80id
. ) V1S -
ON JepiQ sjuswainbay abieyasiq )sem 109211 NO @I anasa.Lsou . ]} v681L-Y G Suiysyuodg eiuloped
] Buipuad MIINTH
ou INIWIOUHOINT
NOISN3LX3 AL TVSSINSIa
. 01-2¢-20 aNnavaa a.Aod ¥3aqyo
Aoeiy jo AuD Joy 2€00 YL LI TINOONI
-/00Z-SY "ON JOpIQ 9|Npayos awij pue 60-82-G0 a3a131dNod JoNVAZEY
[¥516200¥D "ON SIAdN] 9€00-2002-5Y ou TS0 AV
‘oN JopiQ sjuswainbay o61eyosiq s1sem . H AVLS aus 9p8L-v g foei] jo Ao
2074€-G0 NO a311d 3ana/a.isod 50-22-50 pavenoe-buipuad | YT
uaJayIp 41,
pojeaddy sajed MIIADY peubissy | JoquinN 8s (uaiayp )
uonoay eo1 [estuyoal Burpuad uonoy AL uonile 10 Jobieyosiq
I {ea3uy ! 1V Bivd ay W 18uonad

6002 ‘01 3snbny

SN.LV.LS SNOILILId SALLOV LNIHdNO

“ESNNOD 43IHD 40 301440 9OUMS




6 Jo ¢ abed

WV T:0T 38 600C/TE/8 paiuld
SNJe1S SUoNdd JAILOV JusLInD

ou ANIWIDUOANT
NOISN3LX3
L7 IVSSINSIa
Aunod|  60-r1-60 annavaa a.Aoy ¥3aqyo uoppoIs
uinbeor ueg ‘Apjioed j0JU0D JBIEMBISEM . J0 A1D 'HIDUVHOSIA
H173L3TdNOODNI
|euoibay uoPOOIS Jo Ay auy Joj 80-81-Cl a3lI1dWoD| 60-62-70/60-62-10 noNvAZaY PUISIC J8IEM SPUBJIDA
[8e16200¥D "ON S3AdN] #510-8002-6Y > pue Auoyiny Jajep
. 1SOA AVLS - -
ON JapiQ sjuawaiinbay abieyosiq sysepm 90vZ-11 NO Qld ana/a.Lsoy fuuq (@i61-v | ¢ | elopusiN-Bl2Q ? SIn ues
Buipuad MIINTY
ou INIWIOUOLNT
NOISNILXA
y17IVSSINSIa
~ Aunog| 80160 anNnavaa a.ADd ¥IQHO
uinbeop ueg ‘Ajioe4 0JJU0) JSIEMB)ISEA W17 313 TANOONI LopRoIS
[euoifiay uopioolS Jo A1 8y} Jo) 80-81-¢} a3131dwoD| 60-62-70/60-6¢-10 JONVATEY Jo Ao 13IDYVHOSIA
[8€16200vD "ON S3AdN! ¥510-8002-6Y = adue|ly Uonoajoid
. 1SOH AVLS R
ON JopiQ sjuswalinbay oBIeyosIA BISEM|  ga-cz-) NO QT4 2na s a.sod fwq @6V | § Buiysypods ejuiofjed
Buipuad M3IATY
opL-60 ou ANIWIOHUOINI
60-¥i NOISN3LXa 60-£0-S50 H17IvSSmSIa
Auno) aNravaa G.ADY ¥3QH0
uinbeor ues ‘Ajjioe [0UOD JSIEMB)SBMN U117 LT TdWOINI
feuoibay uopjoolg Jo A9 auj 10} 60-¢1-10 a3l31dwoo| 60-62-¥0/60-62-10 Ev——
[8€16200¥0 "ON S30dN] #510-8002-6Y
. 1SOY AVLS -
ON JopIO sjuawalnbay oB1eyosia B1SBM | go-(z-), NO@IN4|  3Na/a.soy fuuig by | S UoPRAIS Jo Ao
(60-Z1-1.0 pelenoe) Buipuad MIAIATY
ou ANIWIOUYOINI
NOISNALXA ¥171YSSINSIa
60-50-0} aNnavaa aAdy ¥aquo Aoy Buissasold pasg
_ Aunod AL LT TdWOONI PUEIPOOM "OU| 'Spads
Oj0A ‘Aljioe BuiSSa00id Pass Puejpoop|  60-90-10 Q3131dIW0D SoNVATEY ejuabuig :HIOUVHOSIO
“"ou] 'spaag ejusbuAsS 104 8510-8002-6H 9 JVUEl)Y UOKD90Id
. 1S0Y AVLS -
ON JaplQ sjuawasnbay afleyosiq s)sem 90-82-11 NO G4 ana’alsoy - OB} 0/61-Y g Buysypods eiuiojen
Buipuad M3IIATY
UBIBYIP JI
pajeaddy saje( MBIADY pauBjssy | Jequny as Guaiayip J))
uonoy jeaiuyoay Bujpuad uopoy e uonned 10 Jabaeyosiqg
! reanud ! A 3l ay 5 Jouonnad

6002 ‘0l }snbny

SNLV1S SNOILIL3d JAILOV LNFHHND

TISNNOD 43IHD 40 301440 dOUMS




WV TH:0T 12 600T/TE/8 pajuld

6 40 ¥ obed
sniels suonad IALLDY uaian)

ou JINIWIOYOANT

NOISNZLX3 LT TVSSINSIa

annavaa a.AY AAQHO
Alunoy epensp ‘Jue|d juswijeal) 17 31T 1dWOONI Ao epeasN
Isjemalsepn AltD epeAaN jo AILD au) oy a1ATdNOD JoNvAZaY 10 A0 {IDYYHOSIA
[L066200VD "ON S3AdNI £210-8002-5Y aoUuej|jy uonosjold
"ON J3pIO SiuawiaANbaY 961eYSIA BISBM | 50-70-10 NO G314 3N/ QLSO LSDY AVLS wde €861-V g Buysupods eluope

. fuipuad MIIATY

ou LNIW2OUOANT

NOISNALX3 i "1 vSSHSia

Aunog ejso) efuoY ‘ejd aANavaa a.ADd ¥IAHO
Juswieal) sojemalsepn Aeg A1anoosiq W1 ALTTANOON aso Aeg Aisaoosia
‘aso Aeg A1anodsi( JO UMOL 3u} 10§ a3131dwoo JoNvATaY Joumol HIOHVYHOSIA
[0658200¥D "ON S3AdNI 6.10-8002-6Y aoduej||y uonosiold
"ON JopIQ Sluswannbay oB1BYOSIA S1SBM|  g0-z0-10 —— a0a7a.LS0Y 1SDY AVLS qus (e)zg6l-v | & Bulysypods elwoyed

Butpuad MIIATY C

ou INIWIDHOANT

NOISN3LX3 ULTIVSSINSIA
Auno gjso) enuod ‘Jueld annavaa a.noY ¥3aqyo aso Aeg Aronoosig
Juswieal] Jsjemalsepn Aeg Alanoosig UL 31T TdWOINI joumol HIDYVYHOSIA
*as D Aeg A1oA03s!( JO UMO] By} 1o} qatA1dwoD FoNVATEY 10UISIQ JOIBM SPUBJIBAA
[0658200¥D "ON S3AdN] 6240-8002-5Y pue Ajouiny Jejep
"ON JaplQ Sjuswalinbay abieydsiq sisem LS AVLS qus 2861V ¢ | ejopuspy-eyeq g sing ues

N : 60-¢0-10 NO a3 aNg/a.Lsoy Buspuad PrETE N

NOISNaLKE seh INSWIOHO:NS JuIod sounod ‘AeN au}
funod L7 IVSSINSIA 10 Juswyedaq ‘asusjaq
E]S0D BAUOD ‘pUoWIydly ‘Jodaq 1an4 60-91-11 INFavaa Q.ADY ¥IAQHUO jo Juswpedaq sajels
[EABN SJBIO[ U104 Jauliod ‘AxeN au} Jo i1 LT TdINOONI pajun ‘puowydry jo Ao
Juswpedaq ‘ssusjeq Jo Juswpedsq saels 60-81-C0 a3a131dNOD JONVAZEY HIAOYVHOSIA {asne
psiiun ‘puowyoRy Jo AID 10} 6600-8002 N AV _ {eJusWILOIAUT _nwm__ suazyy
-2y "ON 49p1Q Juswaleqy pue dnues|d e yit 2.61-Y 4 Bluioped pue Aliag ua)

80-¥0-Cl NO a3 id NG/ a.L80d Bujpued e

Tillull.lllll.. . , as (yuasayip 41)
pojeaddy sajeq MIIASY Buipusd Uonoy paubissy .“.won_.__._mz 10 1abaeyosiq
uonay CETITEY [evluyoa) ALLY Bed oy =3 Jauonned

6002 ‘0l 3snbny

SNLVLS SNOILILId JALLOV LNIHHNOD

73SNNOI 431HO 40 I0I440 8IUMS




6 40 § abed

WY TH:0T 12 600C/TE/8 PAuLd
Snels suoniad IALLDV juaind

ou INIWIOHOANT
NOISNALX3 ¥l TVSSINSIa
Aunoo annavaa aAod . ¥3IQNO
SeieAB[eD) 'Jue|d JUBW)eal] 19)emalSepm W17 L3 TIWOONI PUsIq Algjues sealpuy
ousiq Aejueg sealpuy Les 10} a3a131dWoD 2oNvAZEY ueg SY3OUVYHOSIA
[Y9v6.00vD "ON S3AdN] L000-6002-6Y 1508 AVLS mucm:m( uoyjosjoid
‘ON JapJQ sjuswalinbay abieyosiqg sisep s ous 2002-V [ Buiysypods eluoped
60-90-€0 NO @374 ana/ ,D.._.wGK Buipuad PYeTeT .
ou AINIWIOUOANT
SN3ILX3
AQunoo ouipopuaiy ‘SHIIA NOISN L1 IvSSINSIa (Aroed soynelpAH ooway
J921)S UlB YINOS ¥£6 ‘ANjioe: SolneipAH anravaa a.Aod ¥3IQHO0 JaLwioy) }sni] uolepaway
00WaY JOULIOS ‘JSNI] UoEIpaWSY 911 3L91dWOoNI [EJUSWILOIAUT ST
JejuSWILONIAUT SHIIIAA ‘Jusuljeal) Q3131dW0D SONVAIEY ‘SHADUVYHOSIA sansnp
J8yempunol9 nis-ul 1000-6002-1Y 1S AVIS |EJUSWILOIIAUT 10} SUBZRID
*ON J3piQ sjuswalnbay abieyosiq ajsepm e ] qus 8661-Y L elulojeD pue Aliag uay
- 60-20-€0 NO a3Tid 3Na’/a.Lsod
Buipuad MIIATY
. ou AINIWIDHOINT
NOISN31X3
Auno) seebuy so7 'uosied LT IvSSInSIa
'aNuaAY Jaleays 80z |z Je pajedon 60-v1-C} 3nNnavaa a.noy ¥3qyo
Apsdoid padojanspun auj Joj EmEMmmwm< 17 I1ITdWOON!
3SIY yjesH vewny oyoadg-a)s 60-L1-€0 Q3a131dNOD
30 uonjeidwoa Buuinbal ‘00z ‘Lz Aenuep m_onyv_<>mm< Aouaby
1SDY AVLS fi - dojerspey uosle
pejep Jaje /9Z¢E | Uonoas apon) JaJep L mild 1661V 14 juswidojsaspay 0
60-61-20 NO a3ad 3Ina/a.rsodd
) Bujpuad MIIATH
ou LNIWIDHOANI
NOISNaLX3 YL TVSSINSIa
$8UNOY OJOA 60-60-L1 3ININAv3q| . a.ADY ¥3qyo
PUE OUEBJOS ‘JUB|d JuaWess] JaJema)Sep W17 ILITdNODNI sIAR(] ‘elulojed jo
UIBA SIABQ ‘BlLIO)N[RD JO ANSI9AILN BU) JO} 60-04-20 a3aLt31dWoo 60-0e-¥0 FoNVATEY AIsIeAiLN HIADYVHOSIA
[5682200vD "ON S3AdNI £810-8002-5Y 1SOH AVLS mocm_ﬁq uonosiold
‘ON Jops0 sjuswainbay ableyosiqg alsem 60-G0-10 NO a3 4 3na/a.Lsod Supusd i IV 9861~V [+ Buiysynodg ejulojed
a8 (uassyip j1)
pajesddy sejeq moay Buipusy uooY pouBissy | JoqunN | - soBeyd8Iq
uonoy leoniio jediuydal . : ALLY uonhed ay % Jauonnad

6002 ‘0L ¥snbny

SNLVLS SNOLLILAd JAILOV INIHAUND
T3SNNOJ 43IHD 4O JDId440 gOHMS




6 40 9 @bed

WY T:0T 32 600Z/TE/8 Pajulid
SMEIS SUOHRRd IALLDY UMD

ou INIWIDHOANT
NoIsNIDA UL IVSSINSIa
aNnavaa a.AoY y3aNo
60-22-20 GIINIQ / peisanbal AVLS ¥ LT IdNOINI
Auno) odsigo sin ues ‘weiboid a3araidnod FoNvAZAY
_ww_ mz:__w. mmh Mm_o%wﬂ.,ww_._m%uumwmh_ﬂ“w 60-2¢-20 pawaq / sk LSO AVLS|  wde eozy | € yoeag Jano19 Jo Au
: : 60-80-90 NO a3 ana/a.Lsoy Buipuad preme . §
ou ENIWIDHOANT
Auno) ouejos ‘Jueld Juawiealt NOISNA.LX3 17 TVSSINSIa
IS|emB]SEMN UoBag EISIA OIY ‘BISIA aNravaa a.nDY HAQUO
ory Jo AnQ Joy {8856200v0 "ON SAANI HL17 LI TdWOONI EISIA
SO N 0 s e onoa
‘ON _mv_o sjuswannbay aBIeyosIq A1SEM 60-92-60 NO G 2Na QLSO . ou ISDHAVLS|  ayg 0202-Y S Bumsipods eluwoge
Buipuad MIIATY
ou ANIWIOHOANT sieje0
NOISNaLX3 Hi7TVSSINSIa uojessy ‘sl Jspenp
Aunod annavaa a.ADY ¥IQUO ua] |eueq ‘Auedwio)
uinbeor ueg ‘sig||a) uoledas3y ‘9PN . UL 3LT1dWOINI pueT i) spenp ual
e o e
"ON J3pIQ SjuswalNbay SBIEYOSIA ASBM | go-g7-50 p— 3N/ ALY ou 1SDY AVLS} 0 8L0Z-Y g Buysilods elulopE
Buipuad MIIATY
NOISNTLXE soA ANIWIAOUOLNI onm‘_ou_m_. wo_zl.w.w wmm.ho.nn
LT IVSSINSIA ‘ainynauby jo awpedsqg
Auno) opesoq (3 ‘lelL uodgny}  OL-ZL-¥0 annavaa a2 HIAAHO 'S'N ‘Aunog opelog
‘1s2104 feuolieN opelop|3 ‘IIAISS 15210 17T 313 1dINODNI 13 ‘SY3IDUVHOSIA
‘ainynouby jo Juswyedsq ssjelS pajun 60-G1-20 a3137dW0D 2oNvTAZEY 1sal04 _mco:m.z opelopj3
o opi0 eewisisay o dnagets oS wte | o s | Sewededed o
¥ ‘ON J3pI0 avp O} s0-1z-50 Noazld|  3Nasa.Lsod Supued preTe
pajeaddy sajeq malAY BuipUsy UoNOY paubissy | JaquinN m_m L_M%Mﬁm
uonoy {eanuo [esiuyoay ; ) ALLY uonlied |, » sauonnad

600Z ‘01 Isnbny

SNL1V.LS SNOILLLLId FAILOV LNIJHHND
TISNNOD 43IHD 40 301440 8OUMS




6 Jo £/ abed

WV T+:0T 18 600Z/TE/8 Pajuld
SMIel1s suonfiad AALLDY usLn)

=7 ININIDHOINT
zo_wzmtm Y17 TYSSINSIa
Auno9 sajabuy so7 ‘poomui anrnavaa a.Aoyd NELTe]
‘pleasjnog yoeag 6uoq 009l | 'sseidx3 W17 2LT1dNOONI
piaes sniy Ajwe4 ssoy oY) pue a3131dW0o JoNvAZaY 1snuL Ajiwed
28)sn)| se ssoy Aureg ‘I 10} S00-6002 - Tob8 AvIS SSOY 99I|Y PUE SSOY SINOT
by "ON J8pJQ Juswajeqy pue dnues|d o o€} 8202-Y ¥ | auijo esysniy 'ssoy Aueg
60-92-90 NO a4 aNa/a.L.sod Buipued PrETEY
Jouueys abeyasiq uonels NOISNALXE ou LNIWIOHOIN
JOMO BUIDUT 8Y) BIA UBSO() Jl10ed 8y} ¥11IvSsmsIa
0} 8b.1eyosiq joefoid uojeuliesaq pedsped 016170 annavaa a.Ady d3aH0
‘uoljei0dio?) $32IN0SaY UOPIEsOd dY i 417 2L TdWOONI uonelodiod
10} §900-9002-6Y "ON J9pIO Buipuswy 60-€2-20 a3aLaidwod JoNvAZaY $30IN0S8Y UOPIasod
[e2z6010VD "ON S3AdN] 8€00-6002-6H o~ TSod Avis ; syl "HIDHVHOSIA
"ON JopIQ sjuswainbay abieyosiq alsepm — M elzoz-vY | 6 uojepuno. Japupng
60-21-90 NO @314 ana/a.lsoy ~Bupuad T
Jouueys ab1eyosig Uonelg . NOISNZLX3 ou LNIW30HO4NT
19MOd BUIDUT 38U} BIA UBSDQ OlIoBY 3y} LT IVYSSIWSIA
o} obreyoasiq Joafold uoeulesaq peqsped 0l-61-%0 aNInavaa a.Ay ¥3agyo .
‘uoyelodion) Sa2I0SaY LoPIBsod LT LA TdNOONI uopesodio)
1o} G900-9002-6Y ON JopiQ Buspusiy 60-€2-10 a3Laidwoo SoNYAIEY $92IN0saYy UOPI9SOd
{ez2z601L0vD "ON SAAJNI 8£00-600Z-6Y ou 15D AVLS ‘ am_._._. ”mmwm%Iow_D
"ON JepJQ sjuswialnbay abieyosiq a)sep o mlw 202V [ 1adaayiseos ofialq ueg
60-11-90 NO a371d ana/a.asoyd Bupuod reTe
j0 bc:.n.,o “JoSI( UOHOB}01d PAUSISIEAN NOISNALX3 ou LNIWIOHOINS "ou| ‘ejuioNed
Auno9 BINJUBA Bl UIIAA SWS)SAS UL IvSSsIWSIa uIByInNog JO UOHEBIDoSSY
Jomag wiolg djeredas [ediojuniy 8yl woy|  04-6Z-€0 anNavaa a.ADH ¥IQHO Ansnpu) Bupiing pue
sabieyosiq (Jayjespa AiQ) J9Jep WI0IS W11 3131dWOONI ‘Alenpd Jajepa Lo uolieod
-UON pue (Jayjeapn 19A0) 181eAA W0)S 10} 60-20-£0 a31.37dWOD AoNVAZEY Aysnpuj uogonyisuod
[zo0v00SVD ON S3AN] £500-6002-7Y . 50-72-90 poIUoD J 50k LSbu AL : m:o:ﬂu%ou mmmc&mo
"ON JoplQ sjuawalinbay abieyosiq s)sem o R4 ) mi €202V 14 1eba7] Asnpuj bulpjing
60-80-90 NO Q3714 3Na/a.1sod Buipuad e
g8 (uasayip J1)
pajeaddy sajeq manay Buipued uogoy peubissy | JequinN |~ 10BaeYyoSIq
uonody reanud |ed1uyaa) ) ’ ALLY uonied ay g Jauonned

6002 ‘0L 3snbny

SNLV1S SNOILILTd FALLOV INFHHND

T3SNNOD 431HD 40 F01440 d3UMS




6 Jo g obed

WY TP:0T 38 600Z/TE/8 Pajulld
SMEe1S SUONNBd JALLDY WALIND

soh LNIWAUOANA oulsiq J91e 1809 YINOS
NOISNILX3 ¥L1IVSSINSIa ‘Ruoyiny Ja1emalSep
Auno ofeig ues aniavaa a.AoY ¥3aauo Aunog sbueio
‘Aijioed A19A029Y Jalempunols) JousIQ 17 LT TdWOONI Wnog :SYIOUVYHISIA
JI9ep 1SE0D UINOS ‘AlLoyiny Ja)ema)sep a3LF1dNOD SonvAaEY Auoyiny 1sjemalsep
Aunog abueip YInos Jo4 8¢00-6002 TSOu AVLS Auno) abueip yinog pue
-6 ‘ON J8pI0 AIgert A1) aAllensIuIWpY o yoy S0V 6 | lowisiq Jsiepn 1se0 yinos
60-0€-20 NO @311 ana/a.Lsoy Buipued ey
ou ANIAWIOHOANT
NOISNILX3
pejsenbal AVLS HLTIVSSINSIa
Aunod annmavaa aAoy ¥IQHO
oBeiq ues ‘opeucso) aseg [eAeN ‘AreN W17 31T 1dINODNI
aly} jo Juswpeda( sojelS pajiun auy Joj [«ENEN [ [ole] JoNvAAY
[58160L0VD "ON SIAdNI] 1800-6002-6Y
2 sak 1SDY AVLS - faeN @ uawipeda
"ON 18pIQ sjuawannbay ableyosiq aisem P ous 2e0CvY 6 N 8} jo} Hedaq
60-60-20 NO d3id 3ana’a.Lsod Bupuad Manad
ou LNIWAIHOANT 10 UONBIZOSSY ‘UONBIN0SSY
paysonbal AVLS NOISNZLX3 |11 IYSSINSIa  sisjsai04 pasusal]
uoibay 35200 YUHON annavaa a.Ady UIAHO elusojes Aouentasuo)
aU} Ui Spue] [elapad-UON UC SANIAROY U171 31T 1dNOSNI ) afexong ayL
1sente Jaquy | 0} paje|oy sabieyosi| aaLITdNOD 2ONVAZEY -Blulofiled JO sisumopue]
10} 8£00-6002- 1Y ON 18pIQ sjuawalinbay wm> TSOu AVLS © . isal04 ‘uonelapad
ab1eyosiq SISeAA JO JSAlBAN |ealiobated an. . . uoy B)6202-v 3 neaing wie4 ejLoji[ed
60-90-0 NO Q3114 aNa/a.1soy Buipued e |
. ou ANIWIDHOANI
NOISNILX3 AL IVSSINSIa
uoibay 15800 YUON INravaa a.A0Y HIQHO
8} ul spueT [e1spa-UoN U0 SSIAIOY H17 3T TdNOONI
1seAIRH Jaquil| O} peleey sabieyosiq aaLa1dnoD JoNVAIEY UoRo9j0.d
10} 8£00-6002- 1Y "ON JopIO sjuswalnbay o 1SOu VLS ) w.._nn__ pue Ansaso4
ab1eyosiq 81Sep JO JaNEA [earobaled on. Yoy 6202-Y l 0 juswipedaq elulojed
60-€0-20 NO @34 ana/a.Lsoy. Buipuad MIInTd
_
as (uaayip 41)
pajeaddy sajeq MBIARY Buspusy UoROY paubissy | JequinN | - 1aB1eyosiq
uonoy {esnuo {esluyoal ; ; . ALLY uonned .., g 1auonad

6002 ‘0l ¥snbny

SNLV1S SNOLLILAd JAILOV LNTHAND
TASNNOD 43IHO 40 ADI440 gOHMS




6 40 6 2bed

WV T:0T 38 600Z/TE/8 Pajuid
SNJEIS Suopiad IALLDY UMD

suonad |ejo} 022
penss| S48pio |

suonnad umelpypm o
suolyyad passiwsip /
suonnad asuehaqe 6z

suonad AR £¢

OISNaLX ou AIN3WIOYO4NT
NOISNALX3 17 1vSSIWSIa
annavaa aAdyd RElatiTo)
Auno) sejebuy 507 ‘01 d.17 JLATdWOONI
'youey zed e NGifep Jo} sjuawainbay a3aL3a1dwod
uojjewwe|oay Jajepy/siuawalnbay AONVAIEY
ou 1SDY AVLS - L
ab1eyos|q s)SeM anss| o) aunjiej 60-€2-20 NO a3 ana’sa.Lsoy uif 9€0z-v ¥ | O71 'youey zed e7 nqliey
i Buipuad MIAIATH
pajeaddy sajeq MOIADY paubissy | JaqunpN as (1uaiep 1)
. Bugpuad uonoy 10 19baeyosia
uonoy jeonuo lesluyoay : : ALLY uoniied | 5 1auonlay

6002 ‘01 Isnbny

SN.LV.LS SNOILILId FAILOV LNIHUND
“ISNNOD 43IHD 40 301440 9GOdMS




Attachment B-9a

Farpd g Spadngucss
s Arin) TRETEYGA s

TRIORI ARG

X

reyspds siegd amops

) 0L Asvi BuTug 0
N NeLs




Attachment B-9b

Ongoing Research on Emerging Contaminants of Concern

The Southern California Coastal Water Research Project (SCCWRP) is
collaborating with multiple institutions including NOAA, USEPA, and the State
Water Board to characterize the occurrence of emerging contaminants of
concern (ECCs) and potential for effects in the southern California coastal
environment. Due to the ever-increasing number of ECCs, investigations are
classified based on their origin, use, and environmental fate, as well as their
potential for reproductive effects and/or endocrine disruption. An endocrine
disrupting chemical is a chemical that, when absorbed into the body, has the
capability of disrupting the organism’s normal functions, through effects on
hormone production, transport, or response. Recent findings and on-going
studies on ECC’s are summarized below:

SCCWRP Research on ECC Effects on Biota

Determining the effects of emerging contaminants on biota (i.e. all the plant and
animal life of a particular region) is challenging because these compounds can
have many different types of effects. Some compounds are endocrine
disruptors, while other compounds may affect the immune system, growth, or
development of organisms. For most emerging contaminants, insufficient
information is available to determine whether chemical concentrations measured
in the environment are likely to have ecologically significant effects.

The exposure and potential effects of emerging contaminants were investigated
on fish living areas near the four largest publicly owned treatment works (POTW)

- wastewater effluent ocean outfall discharges in southern California. The study

areas included the Los Angeles County Sanitation District (LACSD), City of Los
Angeles, Orange County Sanitation District (OCSD), and City of San Diego
ocean outfalls, which represented a range of effluent characteristics and levels of
legacy contamination in sediments. A reference area at a similar depth offshore
of Dana Point was also sampled.




SCCWRP researchers completed a study in 2009 which concluded that PBDEs
and nonylphenol, an industrial detergent component, were detected in flatfish
that frequent offshore of the POTW wastewater effluent outfalls. Several
pyrethroids were detected in estuarine sediments from a 303(d) listed impaired
waterbody. Estimated toxic units associated with pyrethroid levels strongly
suggest that they are a major contributor of toxicity in these sediments.

SCCWRP Research on ECC Effects on Coastal Fish

Municipal wastewater and other discharges to the coastal environment may
contain a variety of ECCs, such as pharmaceuticals, hormones, personal care
products, industrial compounds, and current use pesticides. These “emerging”
compounds are not routinely monitored and little is known regarding their fate in
the marine environment. Some have been shown to cause endocrine disruption
after being released to the environment, as they either mimic or interfere with the
action of reproductive hormones such as estrogen and testosterone. In southern
California, indicators of estrogen exposure such as egg yolk protein production
and egg development in male flatfish have been observed, but the cause and
significance of these effects is not known. Some coastal areas are contaminated
with legacy pollutants that can also cause endocrine disruption (e.g., DDTs and
PCBs), so these biological responses may not be caused by current discharges
to the Southern California-Bight.

SCCWRP has investigated the exposure and potential effects of emerging
contaminants on fish living areas near the four largest POTW wastewater effluent
ocean outfalls in southern California. The study areas included the LACSD, City -
of Los Angeles, OCSD, and City of San Diego outfalls, which represented range
of effluent characteristics and levels of legacy contamination in sediments.

This study was completed in 2009 and represents one of the most
comprehensive investigations of emerging contaminant exposure and effects in
coastal waters. Preliminary results show that many pharmaceuticals and
personal care products PPCPs and industrial compounds were present in
wastewater effluent, generally at concentrations of 1-10 micrograms per liter. The
estimated mass emission of some of these chemicals reached 1-5 metric tons
per year; similar to that of some priority pollutants such as trace metals. Some
PPCPs were also detected in seawater at much lower concentrations. These
findings indicate that aquatic life is exposed to a wide variety of emerging
contaminants, even after 100- to 1000-fold dilutions of wastewater effluent in the
ocean.

Several indicators of endocrine disruption were detected in fish from the study
sites. These included the presence of vitellogenin in up to 90% of the male turbot
(depending of site and season), unusually high estrogen concentrations in males,
reduced thyroid hormone concentrations, and impaired production of the stress



hormone cortisol. The effects were generally widespread and could not be
attributed to any specific discharge location. Higher-level effects on gonad
condition, reproductive cycle or gender ratio were rarely found, suggesting that
these hormone changes had limited impacts on hornyhead turbot populations.
However, effects on fish survival and reproduction may have been masked by
factors such as fish movement, complex life histories, and competing stressors
like legacy pollutants and ocean climate change.

SCCWRP Research on Causes of Endocrine Disruption in Fish

Several indicators of endocrine disruption have been detected in fish collected
from areas near large POTW wastewater effluent outfalls, but it is not known
what specifically causes these effects (e.g., legacy contamination, ongoing
discharges, combination of factors). Both the source and identity of the endocrine
disrupting compounds (EDCs) need to be determined before appropriate
management actions can be taken. Unfortunately, data from previous studies are
not sufficient for determining the source of contaminant exposure, largely due to
technology limitations and expense of acquiring a large dataset. Rapid advances
in biotechnology have resulted in new tools, which use microarray technology to
measure changes in gene expression. SCCWRP is conducting a study to
develop and apply a gene microarray tool for investigating contaminant exposure
and identifying impacts on sentlnel organisms in the coastal marine environment.

Status: This project is an ongoing study with completion anticipated in 2011.
SCCWRP Research on ECC Effects on Wetland Fish

To assess the net effect of wetland management efforts, a three-tiered
monitoring program has been created utilizing the standardized California Rapid
Assessment Method (CRAM), which measures the general condition of habitat
but does not elicit contaminant impacts. Thus, very little information on the extent
of exposure and effects of emerging contaminants on the organlsms living in
wetlands is available.

Rapid advances in biotechnology have resulted in the development of new
methods to investigate environmental stressors. For example, microarray
technology allows measurement of changes in gene expression, and therefore
has the potential to provide a rapid and comprehensive evaluation of an
organism's response to contaminants. However, microarrays have not been
applied within southern California coastal wetlands and so their effectiveness,
especially relative to more traditional assessment methods, is unknown. The
goal of this project is to apply a fish gene microarray as a tool for investigating
contaminant impacts on wetland condition.

Status: This project is an ongoing study with complétion anticipated in 2010.



SCCWRP Research on ECC Effects on Recycled Water

The California State Water Resources Control Board (SWRCB) recently issued a
Recycled Water Policy that, among other efforts, attempts to incorporate the
most current science on ECCs into regulatory policies for use by various state
agencies. As a part of this policy, SCCWRP was asked to convene a panel of six
experts to provide recommendations to the SWRCB. This "blue ribbon" panel will
address the following questions:

1) What are the appropriate constituents to be monitored in recycled water, and
what are the applicable monitoring methods and detection limits?

2) What toxicological information is available for these constituents?
3) Would the constituent list change based on level of treatment? If so, how?

4) What are the possible indicators (i.e. surrogates) that represent a suite of
ECCs?

5) What levels of ECCs should trigger enhanced monitoring in recycled, ground
or surface waters?

Status: This project was initiated in 2009 with anticipated completion in 2010.
NOAA Research on ECC on Mussels

Polybrominated diphenyl ethers (PBDEs) are used as flame retardants in
polymeric materials such as furnishing foam, rigid plastics and textiles. The U.S.
has historically led the world production of these man-made chemicals and was
responsible for about 50 percent of the total global demand in 2001..

A 2009 National Oceanic and Atmospheric Administration (NOAA) mussel watch
report entitled “An Assessment Of Polybrominated Dipheny! Ethers (PBDEs) In
Sediments And Bivalves Of The U.S. Coastal Zone” is the first-ever
comprehensive assessment of levels of a flame retardant chemical (PBDE) found
in U.S. coastal waters, including the Great Lakes. Mussel watch is an estuarine
and coastal pollutant monitoring effort in the United States that is conducted by
NOAA each year.

In recent years, PBDEs have generated international concern due to their global
distribution and associated adverse environmental and human health effects.
Laboratory studies indicate that PBDEs may impair liver, thyroid, and
neurobehavioral development, and the most sensitive populations are likely to be
pregnant women, developing fetuses, and infants. PBDE production has been
banned throughout Europe and Asia, and production of some PBDE mixtures
has been voluntarily discontinued by U.S. industry, although one form of PBDES



still produced. While production of PBDE flame retardants began in the 1970s
and peaked in 1999 they are still found in many consumer products including
many household items. Because the application of PBDEs has been so
widespread — including many consumer plastics, textiles, electronics, and
furniture — scientists speculate that they may present an ongoing and growing
problem in coastal environments.

To assess this potential threat, the NOAAs Mussel Watch program conducted a
retrospective study of PBDEs in bivalve tissues and marine sediment. The study
determined that PBDEs are found throughout the U.S. Coastal Zone, including
the Great Lakes. Highest concentrations were detected’in the southern California
bight and New York’s Hudson-Raritan estuary, including the waters around Los
Angeles and New York City. Overall, highest concentrations were found near
industrial and urban locations, and both sediment and mollusk concentrations
directly correlated with local human population.

NOAA found that given the present level of PBDE-containing consumer products
in use today (e.g., furniture and electronics), waste disposal policy must begin to
mitigate the release of PBDEs to the environment. Determining and
implementing best practices could have a substantial and positive impact on
future contamination levels along U.S. shoreline.

USEPA Research on ECC Effects

As shown in Attachment 2, a substantial amount of research is being conducted
by and for the US Environmental Protection Agency on this subject. Key
information necessary to develop appropriate water quality protection standards,
the regulatory measures to achieve those standards, and the analytical methods
necessary to provide accurate and reliable data about ECCs is dependent upon
the outcomes of this research.



ECC Effects on Groundwater

Discharges from community wastewater treatment plants and septic tank/leach
field systems are a means through which emerging contaminants can be
introduced to groundwater. There are approximately 80,000 - 100,000 septic
tank/leach field systems in San Diego County, and more than 90,000 septic

. tank/leach field systems in Riverside County. Results of research studies
conducted in other states reveal that several organic compounds such as
caffeine, cholesterol, menthol, diethylxynonylphenol, bisphenol-A, 3-methyl-1H-
indole, triclosan, p-cresol, and 4-nonylphenol have been detected in septic tank
effluent, in orders of tens of micrograms per liter (ug/L) or higher. Information
presented in a United States Geological Survey (USGS) research study also
indicates that some emerging contaminants were detected in samples collected
from groundwater monitoring wells downgradient of leach field systems,
generally at concentrations below 1 pg/L. The USGS study also reported that
compounds detected in the groundwater monitoring well samples were typically
detected at concentrations below those found in septic tank effluent.

Information obtained from the California Ground-Water Ambient Monitoring and
Assessment (GAMA) Program: Ground-Water Quality Data in the San Diego
Drainages Hydrogeologic Province, California, 2004 study report demonstrated
that wastewater indicator compounds were detected in 21 of 47 public supply
wells that were sampled for wastewater indicator compounds. Wastewater
indicator compounds collected for the San Diego GAMA study included: Phenol,
Methyl salicylate, DEET, Caffeine, 4-tert-octylphenol, Triphenyl phosphate, Tris
phosphate, and D-Limonen. Wastewater indicator compounds were detected in
the Alluvial Basins study area (9 of 17 wells), Hard Rock study area (6 of 12
wells), Warner Valley study area (3 of 8 wells), and least frequently in the
Temecula Valley study area (2 of 6 wells). None of the wastewater indicator
compounds detected in this study has a drinking water standard.

Perchlorate, 1,4-Dioxane and N-nitrosodimethylamine (NDMA) [NDMA is a semi-
volatile organic chemical used in production of liquid rocket fuel and as an
unintended byproduct of chlorination of wastewater treatment plants] were the
only “emerging chemicals” analyzed in the public supply wells for this study, they
represent a reasonable surrogate for other emerging chemical compounds (e.g.
~ personal care products and pharmaceuticals). Perchlorate was detected in 14 of
50 wells in the San Diego GAMA study; it was most frequently detected in the
Temecula Valley study area (7 of 11 wells). 1,4-Dioxane and NDMA were not
detected in any water samples.
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» Occurrence, Transport; and Fate of Pharmaceuticals: and Other. Emerglng
*  TContaminants Present in Wastewater 2001 - 2014

« Persisterice of Contarninants. from Wastewater Discharges. During_Drinking: Water.
Treatment: Identification of Compounds-and. Degradation/ Dlsmfectlon BVDroducts,

_Evaiuation of Removal,.and Potential Exposure 2006 - 2014
- .Utllltv of Pharmaceutlcals and Other Emerging Contaminants:as Chemical. Indicatérs,

' \analvtlcal chemlstrv 1999 - 2014

* De velog ent of Analvtical miethods for stgdymg the Environmental. Fate. of the
Veterinary Drug Roxarsone; Part.1I - Determination of volatile arseniciin:chicken [itter
_.contammated with Roxarsone. 2006 - 2014,

= Hydrolytic Transformation ¢f Emerging. Contaminants 2607 -.2003.

» Development of analytical methods for determining PPCPS in biosolids, effluerit,.arid
sediment 2005 - 2008

* Assessment of the Occurrence and Potential Risks:of EDCs thatare: harmaiceuticals

i " i| Fé yerations 2005 = 2014

Report
! . vblOSOIIdS 2006 - 2014

« Fate of Selecied EDCs under Redox Conditions. Typical of: Wastewater and’ Sediments:
2006 = 2014

» Natural and synthetic EDEs from wastewater treatment- source:characterization,
envirenmental fate, and risk management 2006 = 2014

Analytical Methods Development for 65 Ecologically Relevant Pharmaceuticals and
‘Metabolites 2006 - 2014

« Developrrient of Molecular-Indicators of Exposures for Pharmaceuticals and EDCs:2005
-.2014

« An informatic:approach to-&stimating ecological ¥isks posed by phafmisceuticaluse
2004 - 2014

* Identification of ecological and rholectilar. indicator responses to:¢ harmaceutlcals
‘under simulated ‘field conditions at the:EPA Experimental Stream. Facility 2006 - 2014

National Screening Survey of EDCs, includin -some Pharmadceuticals in Munici al_
‘Wastewater Treatment Effluents 2002 —2004

= QOccurrence, Transport, and Fate: of Pharmaceuticals and Other Emerging
Contaminants Present in Wastewater 2001 -~ 2014

Persistence of:Contaminants from Wastewater Discharges During_Drinking Water
Treatment: Identification of Compounds and Degradation/ Disinfection Byproducts,:
Evaluation .of Removal; and Potential. Expostife 2006 = 2014

» Utility of Pharmaceuticals and OtherEmerging Contaminants as.Chemical Indicators.
of Human Fecal Contamination 2002 - 2009

» The Effects of Disinfection-on Pharmaceuticals:in Drmkmq Water Supplies:2000:- 2003
s Develogment of Metnods for EPCP
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Fate-and Transpo -of Pharmaceuticals.2001 -
+ STAR. Grant:R829007 - Occurrence and. Fate of Pharmaceutlcals and_Personal Care.
Products in-Groundwater Environments. 2001 - 2004
» STAR Grant:R829004 - Pharmaceuticals and Antiseptics: Occurrence &nd Fate in
Drinking Water, Sewage Treatment: Facilities, and Coastal Waters 2001 --2004
» STAR Grant R829006 - The Envirohrmerital Ocelirrence, Fate, and E¢otoxigity of
Selective Serotonin Reuptake Inhibitors (SSRIS) in: Aquatic Environments 2001 - 2004
» STAR Grant:R829014 - Impact of Residual Pharmaceutical Agents and their
Metabolites in Wastewater Effluents-on Downstream Drinking Water Treatment
Facilities 2001 - 2004
+ STAR:Grant:R829008 - Fate and Effects of Fliioroquiriolone Antibacterial Agents:-in:
Aquatic Ecosystems: 2001 - 2004 )
» STAR:Grant:R833417: Fate:of Hoririones in'Tilé-Drained Fields and Thmpactto Aduatic
Organisms: Under Different Anirmial Waste Land-Application Practices 2007 -~ 2010

‘Hormones Released ffom Livestock ' Waste 2007 - 2010

STAR:Grant:R833422: Transport and Transformation:of Natu ral.and Synthetic:Steroid
Hormones at: Beef:Cattle and Dairy Concentrated Animal. Feeding-Operations (CAFOs):
2007 - 2010

» STAR Grant:R833423: Effects.of Cattle Manure Handling ‘and Managemerit Strategies
on Fate and Transport of Hormones:in the: Feedlot:and the Field 2007+ 2010

Exposure Pathway: Human

‘Veterinary. Druq Roxarsone: Part Il - Determinatlon of volatite arsenic-in- chlcken litter:
contamingted with Roxarsone, 2006 - 2014

» Development of analytical methods for determining PPCPs in bigsolids;-effluent, and
sediment 2005 - 2008

In Vitro:Sc

Contamlnants Present. m Wastewater 2001 = 2014

Persistence of Gontaminants from Wastewater Discharges: During Drinking Water

Treatment: Identification of Compounds:and Degradation/ Disinfection By products,
valuatlon of Removal, and Potential Exgosure 2006 2014

* S AB rant’ R832- 37 Development of receptor- Io_popu ation- level analyt cal tools
for assessing endocrine disruptor exposure in‘wastewater-impacted estuarine systems

2005 - 2008

Exposuie Pathway: Ecojogical

nalytlcal chemlstrv 1999 2014
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2000 - 2.005

‘contammated with- Roxarsohe 2006 - 2014
« Hydrolytic Transformation of Emerging Contaminants 2007 - 2009

« Development of analytical methods for determmmq PPCPs in biosolids, effluent, and
sediment 2005 - 2008 _

» Assessment of the Otcurrénce and Potential Risks of EDCs that:are pharmaceuticals

“or natural in Discharges from Concentrated Animal Feeding Operations 2005 - 2014

» Analytical Methods Development for 65 Ecologically Relevant Pharmaceuticals and
Metabolites 2006 - 2014

» Development of Molecular Indicators of Exposures for Pharmaceuticals-and EDCs.2005
-2014

+ Aninformatic:a pproach to estimating ecological risks posed by pharmaceutical use:
2004 - 2014

» Identification of ecological and molecular indicator responses to: pharmaceuticals
under-simulated field conditions at-the EPA Ex erimental Stream Facility. 2006 - 2014

+ In Vitro Screenlng of Envuronmegt Samples for Estrogenlc -and And rogenic Activity:.
Concentrated al feed| s (bee i oultry). 2002 =201

« Vitellogenin Gene Express;on in Fathead Minnows:and Peatl Dace from Reference
(hon-=dosed).and. Lakes.Dosed ‘with EE2 in the Canadian Experimental: Lakes Area
.2000.+ 2005

National:Screening. Survey ‘of EDCs,.including some Pharmaceuticals.in Municipal
Wastewater Treatment Effluents:2002--:2004

. Qccurreu ce, I_r_a_rlspQLt, and Eg e of Pha_l:[naceuuc;aj_s_and Other Emerging
) . P ;

& D etéc of-Trace nd crine:Disruptir hicals
vComglex szturgs A Full- Spectrum’ Deconvolution Technique: with a UV—Transnargnt
Passive Concentrator 2006 - 2008

STAR Cooperativeé Agreement R832741; Developing Rapid Assessment TooIs to

Evaluate the: Biological Effects of Complex: and Biologically: Active Chemical Mixture
2005 - 2008

» STAR Grant'R829005 - The In‘fluenCe of Amphiphilic Molecules ‘o the. Environriefital
Fate and Transport-of Pharimaceuticals 2001:-:2004.

- STAR Grant:R829007 -~ Occurrence and: Fate of Phariiacenticals.and Personal Care

"Products in Groundwater Enviroriments. 2001, - 2004 -

STAR Grant R829004 - Pharmaceliticals and :Antiseptics: Occurrence and Fate-in

Drinking Water, Sewage Treatiient Facilities, ;and Cdastal Waters: 2001 -2004

STAR Grant:R829006 - The Environmental Occurrence, Fate, and Ecotoxicity of
Selective Serotonin Retptake Inhibitors (SSRIS) in Aguatic Envifonments 2001 ~ 2004

* STAR.Grant'R829014 - Imp act:of Residual Pharmaceutical Agents and their

Me! abohtes in Wastewa ffluents on Downstrea rinking Water Treatme

. I
_Aquatlc Ecosvstems 2001 2004

Alkylphenals, -Alkylphenolethoxylates.and Their:Metabolites (APEs) as:Potential Great
Lakes. Tributaries,.and Effluent Dominated Stream Endocrine:Disrupters. 1999 = 2002

Monitoring and: Detection Tools

+ Investigating envirorimental sinks of macrolide antibiotics, and illicit drugs, with

‘htipy//wwsv.epa.gov/ppep/work2.html - 912/2009
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contaminated with:Roxarsone. 2006 - 2014
» Identification of Non-Target List Analytes in-Complex Environmental Samples 1996 -
2014

». Development of analytical methods.for.determining PPGPs in biosolids,. effluent,and
sediment 2005 - 2008

* Toxicity: pathway—sp‘ecific protein expression models for chemical screening and
prioritization 2004 -2014

s+ Report.on the transport and fate of sefected EDCs during the land application of
biosolids 2006 - 2014

« Fate.of Selected EDCs under Rédox Conditions Typical of Wastewatér and Sedlments
2006 .- 2014

* Requonal Methods Inltlatlve Examlnatlon of Enzvme Lmked Immunosorbent Assay’

. _Evaluatzon of Drmkmq Water Treatment Technoloqnes 2000 -2014

« InVitro Screening of Environment. Samples for. Estrogenic and Androgenic: Activity:
Concentrated :Animal feedlot operations (beef, dairy, poultry). 2002 - 2014

* Occurrence, Transport, and.Fate of Pharmaceuticals and:Other Emerging
Contaminants. Present in Wastewater 2001. - 2014

~ Persistence of Contaminarnits from Wast ischarges Buring '
Treatment: Identification of:‘Compounds:and Degradation/. Disii
Evaluation of Removal; and_Potential Exposure 2006, = 20:

« Utility ‘of Pharmaceuticals and Other Emerging Contaminhants:as: Chemical Indicators:
_of Human Fecal Contamination 2002 - 2009

= The: Effects of Disinfection on.Pharmaceuticals. in Drlnkmq Water: SUDDlleS 200022003,
= Validation of methods for PPCPs 2006 - 2008
* InVitro Screenmq of Enviroriment Samnles for Estroqemc Activity: Treated sewage

» ‘_.Co.nazoles;- Application:of Omic Technologies to Mode of Action Evaluations 2003 -
2014

» STAR Grant R832738: Rapid Detection of Trace Endocrine: Disrupting Chemicals in
Complex Mixtures: A Full--Spectrum:Deconvolution Technique:with a UV=Transparent
Passive Concentrator 2006 - 2008

» STAR-Grant:R832737: Development of receptors to population- fevel analytical tools:

for r assessing endocrine disruptor exposure in-wastewater<impacted ‘estuarine system
2005 - 2008

. STAR Cooperatlve Aqreement R832741 Develomnq Ramd ‘Assessment Tools to
Evaluate the Biologi : of € 1 d lly Active Chemical Mixtur
_2005 2008

» STAR.Grant:R829005 - The Infiuence of Amphiphilic Molecules on the  Environmental

Fate.and Transport of Pharmaceuticals-2001:- 2004

» STAR.Grant'R829007 - Occurrence and Fate of Pharmaceuticals:and Personal Care:
Products in Groundwater Environments 2001 - 2004

» STAR Grant'R829004. - Pharmaceuticals and Antiseptics: Occurtence and Fate: in

rmkmg WQte ; Se wgge Trggtmeug Fggi l‘ggg. gng gmmgg&gw

htip:/fwww.epa.gov/ppep/work2.html 912/2009.
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Se!ectlve Serotonm Reuptake Inhlbltors (SSRIs) in Agquatic Environments 2001 2004

*

Facilities 2001 = 2004
STAR Grant:R829008 - Fate and Effects of Fluoroquinclone Antibacterial Agents.in

Aquatic Ecosystems.2001 - 2004
Alkylphenols, Alkylphenolethoxylates-and Their Metabolites: (APEs) as: Potential Great
Lakes, Tributaries, and_Effluent Dominated. Stream Endocrine Disrupters. 1999 - 2002

Assessment of Potential Ecological Effects:

S S Hiodels 005 - 2014
A:Systemis-Approach to. Chiare Chara__e_r_z_g and. Predicti

. _STAR Coo eratlve ‘A reement R832741 Develo m | Ra ld Assessment TooIs to

“'Hydrolmc Transformatlon of Emergmg Contaminants 2007 :- 2009

Toxici T
erontlzatlon 2004 2014
- Developmient of an Tier TI two- ‘generation test guideline for the sheeoshead ‘mifinow:

2004 2007

Amphibian° Model 2004 - 2014
Assessment of the Occu rrence and Potentlal Rlsks of EDCs that are.| harmaC'eutlcals

2004 = 2014

Identification of ecological and molecular indicator responses to'pharmaceuticals.
under'simulated field conditions at the:EPA Experimental Stream Facility 2006 - 2014

: ,National Screenlng Survey ‘of EDCs lncludlnq somé Pharmacetiticals in Municipal

397 ) 5O :
for assessing endocnne disruptor exposure m ‘wastewater-impacted. estuarlne svstems
2005 -.2008

2005 - 2008

Alkvlnhenols Alkvlnhenolethoxvlates and The:r Metabohtes (APEs) as: Potentlal Grest
kes, Tribut do t - 2002

Assessment of Potential Humar Health Effects:

. Toxicity pathway=specific protein.expression.models for. ‘chemical screening .and

prioritization 2004 = 2014

Toxicity estimation using:the ICE and ACE modeling_tools:2004-- 2008,

Vitellogenin Gene' Exgressmn i Fathead Minnows:and. Pearl Dace from.Reference
{(non-dosed)-and Lakes. Dosed with EE2 i the Canhadian Expéerimental Lakes Aréa

2000 - 2005
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Environmental Stewardship Public Communication

» Outreach and. D&fining the :Scope of the Issues ahd :Concerns Surrounding

Pharmaceuticals:and Personal Care Products: (PPCPs).as Environmental Pollutants
1999 - 2014

» Drug Disposal: Ramiifications for the-Environiment and Human Health 2006 -~ 2008

* Persistence of Contaminants from Wastewater Discharges.During Drinking Water
Treatment: Identification of Comnounds and Deqradatlon/ Dlsmfectlon Byprodiicts,
Evaluation of Removal, :ar { :

htip://svww-epa.gov/ppep/work2.html 91212009



