
LAS VIRGENES - TRIUNFO
JOINT POWERS AUTHORITY

AGENDA 
4232 Las Virgenes Road, Calabasas, CA 91302

Members of the public wishing to address the Las Virgenes-Triunfo Joint Powers
Authority (JPA) Board of Directors are advised that a statement of Public Comment
Protocols is available from the Clerk of the Board. Prior to speaking, each speaker
is asked to review these protocols, complete a speakers' card, and hand it to the
Clerk of the Board. Speakers will be recognized in the order the cards are
received. 

The Public Comments agenda item is presented to allow the public to address the
Board on matters not on the agenda. The public may also present comments on
matters on the agenda; speakers for agendized items will be recognized at the time
the item is called up for discussion.

Materials prepared by the JPA in connection with the subject matter on the agenda
are available for public inspection at 4232 Las Virgenes Road, Calabasas, CA
91302. Materials prepared by the JPA and distributed to the Board during this
meeting are available for public inspection at the meeting or as soon thereafter as
possible. Materials presented to the Board by the public will be maintained as part
of the records of these proceedings and are available upon request to the Clerk of
the Board.

5:00 PM February 4, 2019

PLEDGE OF ALLEGIANCE

1 CALL TO ORDER AND ROLL CALL

2 APPROVAL OF AGENDA

3 PUBLIC COMMENTS

Members of the public may now address the Board of Directors ON MATTERS NOT
APPEARING ON THE AGENDA, but within the jurisdiction of the Board. No action shall
be taken on any matter not appearing on the agenda unless authorized by Subdivision (b) of
Government Code Section 54954.2

4 CONSENT CALENDAR

Matters listed under the Consent Calendar are considered to be routine, non-controversial
and normally approved with one motion. If discussion is requested by a member of the
Board on any Consent Calendar item, or if a member of the public wishes to comment on
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an item, that item will be removed from the Consent Calendar for separate action. 

A Minutes: Regular Meeting of January 7, 2019 (Pg. 4)
Approve.

5 ILLUSTRATIVE AND/OR VERBAL PRESENTATION AGENDA ITEMS

A Pure Water Project Las Virgenes-Triunfo: Update

B Financial Review: Second Quarter of Fiscal Year 2018-19 (Pg. 10)
Receive and file the financial review for the second quarter of Fiscal Year 2018-19.

6 ACTION ITEMS

A Rancho Solar Generation Project Phase II: Additional Reimbursable
Payment to SCE for Interconnection Facility (Pg. 19)
Authorize the Administering Agent/General Manager to increase the reimbursable
payment amount to Southern California Edison by $189,998.90, from $208,557.38 to
$398,556.28, and appropriate the additional amount for the interconnection facility
costs associated with the Rancho Solar Generation Project Phase II.

B Tapia Process Air Improvements Project: Construction Award (Pg. 21)
Award a construction contract to Cushman Contracting Corporation, in the amount of
$3,267,000, and reject all remaining bids; authorize the Administering Agent/General
Manager to approve a change of scope to Pacific Advanced Civil Engineering, in the
amount of $122,720, for support services during construction, and to MSO
Technologies, in the amount of $53,200, for SCADA integration services; and
appropriate an additional $2,436,293 for the Tapia Process Air Improvements Project.

7 BOARD COMMENTS

8 ADMINISTERING AGENT/GENERAL MANAGER REPORT

9 FUTURE AGENDA ITEMS

10 INFORMATION ITEMS

A State and Federal Legislative Update (Pg. 36)

B Pure Water Project Las Virgenes-Triunfo: Regulatory Pathway for Surface
Water Augmentation (Pg. 45) 

C Woolsey Fire Response and Recovery Effort: End of Emergency (Pg. 95)

11 PUBLIC COMMENTS

Members of the public may now address the Board of Directors ON MATTERS NOT
APPEARING ON THE AGENDA, but within the jurisdiction of the Board. No action shall
be taken on any matter not appearing on the agenda unless authorized by Subdivision (b) of
Government Code Section 54954.2

12 CLOSED SESSION

A Conference with Legal Counsel – Existing Litigation (Government Code
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Section 54956.9(a)):
 
 Zusser Company, Inc. v. Las Virgenes Municipal Water District
 

13 ADJOURNMENT

Pursuant to Section 202 of the Americans with Disabilities Act of 1990 (42 U.S.C. Sec. 12132), and applicable federal
rules and regulations, requests for a disability-related modification or accommodation, including auxiliary aids or
services, in order to attend or participate in a meeting, should be made to the Executive Assistant/Clerk of the Board in
advance of the meeting to ensure availability of the requested service or accommodation. Notices, agendas, and public
documents related to the Board meetings can be made available in appropriate alternative format upon request.
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LAS VIRGENES – TRIUNFO  
JOINT POWERS AUTHORITY 

MINUTES 
REGULAR MEETING 

5:00 PM January 7, 2019 

PLEDGE OF ALLEGIANCE 

The Pledge of Allegiance to the Flag was led by Janna Orkney. 

1. CALL TO ORDER AND ROLL CALL

The meeting was called to order at 5:00 p.m. by Chair Lewitt in the Board Room 
at Las Virgenes Municipal Water District headquarters at 4232 Las Virgenes Road 
in Calabasas, California.  Josie Guzman, Clerk of the Board, conducted the roll 
call. 

Present: Directors Caspary, Lewitt, Lo-Hill, Orkney, Pan, Polan, Renger, 
Shapiro, Tjulander, and Wall. 

Absent: None. 

2. CHAIR/VICE CHAIR

A Annual Transition of JPA Chair and Vice Chair 

Recognize Triunfo Sanitation District Director Janna Orkney as Chair, and 
Las Virgenes Municipal Water District Director Jay Lewitt as Vice Chair of 
the Las Virgenes – Triunfo Joint Powers Authority for calendar year 2019. 

The JPA Board transitioned its officers with Triunfo Sanitation District Director 
Janna Orkney as Chair and Las Virgenes Municipal Water District Director Jay 
Lewitt as Vice Chair for calendar year 2019. 

3. APPROVAL OF AGENDA

Administering Agent/General Manager David Pedersen noted that there was no 
update for Closed Session Item No. 13A, and he requested that this item be 
removed from the agenda. 

Director Tjulander moved to approve the agenda as amended with the removal of 
Item 13A. Motion seconded by Director Renger. Motion carried unanimously. 

ITEM 4A
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4. PUBLIC COMMENTS 
 

None. 
 

5. CONSENT CALENDAR 
 

A Minutes: Regular Meeting of December 3, 2018 
 

Director Caspary moved to approve the Consent Calendar. Motion seconded by 
Director Tjulander. Motion carried unanimously. 

 

6. ILLUSTRATIVE AND/OR VERBAL PRESENTATION AGENDA ITEMS 
 
 A Pure Water Project Las Virgenes-Triunfo: Update 
 
 Administering Agent/General Manager David Pedersen provided an update 

regarding the Pure Water Demonstration Project design. He noted that a meeting 
would be held with the design team to discuss the building elements, visitor 
experience, landscaping, and demonstration garden based on the Board’s 

feedback. He reported that staff met with representatives from Calleguas Municipal 
Water District (Calleguas), Camrosa Water District (Camrosa), and the City of 
Thousand Oaks to discuss brine disposal. He noted that Camrosa expressed 
interest in brine disposal stemming from agriculture and due to high salinity levels 
that affect avocado production. He also noted that there was discussion regarding 
potentially working together on a joint technical study and a brine disposal pipeline 
using the existing sewer collection system that is tributary to the Hill Canyon 
Treatment Plant, and partnering on a de-salter at this plant to treat the water before 
it is discharged to Conejo Creek and/or conveyed to Camrosa. He responded to 
questions posed by the Board regarding the cost of the proposed study, which 
would be shared by the four agencies, and the six-month potential timeline for 
completion. 

 
 B Woolsey Fire Response and Recovery 
  
 Administration Agent/General Manager David Pedersen reported that the JPA-

owned facilities were fully operational. He noted that staff has been working with 
the California Office of Emergency Services (OES), the Federal Emergency 
Management Agency (FEMA), and the JPA's insurance carrier regarding recovery 
from fire damages. He also noted that a Request for Proposals would be prepared 
for design and restoration services for damages sustained at the Rancho Las 
Virgenes Composting Facility and other fire-damaged facilities. 

 
 Chair Orkney welcomed Director Lynda Lo-Hill to the JPA Board. Director Lo-Hill 

stated that she was very proud to serve on the JPA Board. 
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7. ACTION ITEMS 
 
A Rancho Digester No. 2 Cleaning: Construction Award 
 
Award a construction contract to MP Environmental Services, Inc., in the 
amount of $351,327.40, for the Rancho Digester No. 2 Cleaning Project; 
appropriate an additional $308,694 to provide sufficient project funding; and 
reject all remaining bids. 
 
Administering Agent/General Manager David Pedersen presented the report.  
 
Director Caspary moved to approve Item 7A. Motion seconded by Director Polan. 
 
Brett Dingman, Water Reclamation Manager, responded to questions related to 
efficiency improvements to offset the cost by having a skilled contractor perform 
the Digester No. 2 cleaning, sending the centrate to the Tapia Water Reclamation 
Facility, and disposing the solid materials at a landfill.  
 
Administering Agent/General Manager David Pedersen responded to a question 
regarding the 20 percent General & Administrative (G & A) cost and stated these 
are overhead costs that cover all non-direct costs of the project. He noted that the 
G & A cost that is applied to the project is stipulated in the JPA Agreement and is 
allocated based on the number of labor hours allocated to the project.  
 
Chair Orkney requested a future discussion on the methodology of allocating G & 
A costs. 
 
Motion carried unanimously. 
 

7. 8OARD COMMENTS 
 
None. 
 

9. ADMINISTERING AGENT/GENERAL MANAGER REPORT 
 

Administering Agent/General Manager David Pedersen reported that 1.6 inches of 
rain was measured at the Tapia Water Reclamation Facility. He noted that no 
operational issues were experienced, and no excessive erosion occurred in the 
burned areas. 

 
10. FUTURE AGENDA ITEMS 

 
None. 
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11. INFORMATION ITEMS 
 
 A State and Federal Legislative Update 
 
 B  Las Virgenes – Triunfo Joint Powers Authority Energy Efficiency 

Project Status 
 
 Director Tjulander inquired whether the potential four megawatt solar array was 

the solar array being donated by the Hilton Foundation. Administering 
Agent/General Manager David Pedersen responded that this would be a separate 
project to expand the existing one megawatt facility in the North Canyon. He noted 
that initially the Hilton Foundation had proposed to gift their solar array and 
landscaping due to the expansion of their complex; however, the Hilton Foundation 
purchased and relocated to the old Dole Headquarters in Westlake Village and 
would not be proceeding with the expansion of their current complex nor gifting 
their solar array. He noted that the Hilton Foundation continues to be interested in 
the supporting the Pure Water Project Las Virgenes-Triunfo and the demonstration 
garden proposed with the demonstration project. 

 
 C Rancho Las Virgenes Farm Sprayfields Operation and Maintenance: 

Renewal of Agreement 
 
 Director Lo-Hill inquired regarding the amount of runoff experienced and captured 

in the catch basins at the farm sprayfields. David Lippman, Director of Facilities 
and Operations, responded that any runoff from the Rancho Las Virgenes Farm 
Sprayfields that receive sludge or recycled water must be contained in the catch 
basins and not allowed to flow to the creek.  

 
 Dave Roberts, Resource Conservation Manager, noted that the contributing 

watersheds to the sprayfields are small, there is not a significant amount of runoff, 
and the sprayfields are used for disposal of recycled water.  

 

12. PUBLIC COMMENTS 
 

None. 
 

13. CLOSED SESSION - (This item was removed from the agenda.) 
 
 A Conference with Legal Counsel – Existing Litigation (Government 

Code Section 54956.9(a)): 
 
 Zusser Company, Inc. v. Las Virgenes Municipal Water District 
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14. ADJOURNMENT 
 

Seeing no further business to come before the Board, the meeting was duly 
adjourned at 5:45 p.m. 
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JPA Regular Meeting   

January 7, 2019 

 
 
 
 
 

 
 
                                                                     
    Janna Orkney, Chair 
     
 
 
ATTEST: 
 
 
    
Jay Lewitt, Vice Chair 
 
 
 

9



ITEM 5B

February 4, 2019 JPA Board Meeting

TO: JPA Board of Directors

FROM: Finance & Administration

Subject : Financial Review: Second Quarter of Fiscal Year 2018-19

SUMMARY:

The second quarter financial review presents data as of December 31, 2018.  It is important to note
that due to the timing of various projects and payments, the second quarter report should primarily
be used to identify areas where an emerging trend may affect the JPA’s position at fiscal year-end. 

RECOMMENDATION(S):

Receive and file the financial review for the second quarter of Fiscal Year 2018-19.

FISCAL IMPACT:

No

ITEM BUDGETED:

No

FINANCIAL IMPACT:

There is no financial impact associated with this action.

DISCUSSION:

The JPA’s second quarter net uses of funds in Fiscal Year 2018-19 totaled $8.98 million,
compared to $7.27 million for the same period in Fiscal Year 2017-18.  There was a year-over-
year decrease in operating revenues of 5.6%.  Operating expenditures increased by 13.4%. 
The decrease in revenues was primarily due to lower recycled water sales.  The increase in
operating expenditures was primarily due to higher labor costs associated with response to the
Woolsey Fire.  Capital project expenditures were approximately $626,000 more than the prior
year.

When comparing actuals to budget estimates for Fiscal Year 2018-19 through the second
quarter, operating expenditures were approximately $214,000 (2.4%) above budget estimates,
primarily due to increased labor costs associated with response to the Woolsey Fire.  Capital
project expenditures were approximately $45,000 (2.8%) below budget estimates, primarily
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due to the timing of expenditures for planned projects.

Prepared by:  Angela Saccareccia, Finance Manager

ATTACHMENTS:
Descr ipt ion

Attachment A
Attachment B
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FY 17-18 Actual FY 18-19 Budget FY 18-19 Actual
YTD YTD  YTD

Las Virgenes Share:

Total Revenues
Operating Revenues 931,590$                1,086,072$              878,958$                
    Total Revenues 931,590 1,086,072                878,958 

Total Expenses
Operating Expenses 5,190,519$             5,863,175$              5,883,621$             
Capital Project Expenses 747,929 1,157,762                1,190,195               
    Total Expenses 5,938,448               7,020,937                7,073,816               

Net (Uses) of Funds - LV (5,006,859)$           (5,934,865)$             (6,194,858)$           

Triunfo Share:

Total Revenues
Operating Revenues 387,942$                452,273$                 366,025$                
    Total Revenues 387,942 452,273 366,025 

Total Expenses
Operating Expenses 2,342,890$             2,890,285$              2,655,742$             
Capital Project Expenses 311,461 482,127 495,634 
    Total Expenses 2,654,351               3,372,412                3,151,376               

Net (Uses) of Funds - TSD (2,266,408)$           (2,920,139)$             (2,785,351)$           

Total JPA Net (Uses) of Funds (7,273,267)$           (8,855,004)$             (8,980,209)$           

Joint Powers Authority Operations
Quarterly Update - Comparison to Budget & Prior Year at December 31, 2018
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Quarterly Update - Comparison to Budget & Prior Year at December 31, 2018

FY 17-18 Actual FY 18-19 Budget FY 18-19 Actual
YTD YTD YTD

Total Revenues

Operating Revenues 1,319,532$           1,538,345$            1,244,983$           

    Total Revenues 1,319,532             1,538,345               1,244,983             

Total Expenses

Operating Expenses 7,533,409$           8,753,460$            8,539,363$           
Capital Project Expenses 1,059,390             1,639,889               1,685,829             
Other -                         -                          -                         
    Total Expenses 8,592,799             10,393,349            10,225,192           

Net (Uses) of Funds (7,273,267)$          (8,855,004)$           (8,980,209)$          

Las Virgenes Share (5,134,927)            (5,934,865)             (8,102,634)            

Triunfo Share (2,138,340)            (2,920,139)             (877,575)               

Joint Powers Authority Operations
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ITEM 6A

February 4, 2019 JPA Board Meeting

TO: JPA Board of Directors

FROM: Facilities & Operations

Subject : Rancho Solar Generation Project Phase II: Additional Reimbursable
Payment to SCE for Interconnection Facility

SUMMARY:

On December 3, 2018, the JPA Board authorized the General Manager to execute a Service
Agreement for Wholesale Distribution Service and Rule 21 Generator Interconnection
Agreement with Southern California Edison (SCE), and appropriated $208,557.38 for the
reimbursable expense of an interconnection facility for the Rancho Solar Generation Project
Phase II.  When finalizing the agreements, staff learned of an option to pre-pay SCE's 20-
year operation and maintenance cost, in the amount of $147,062, for the interconnection
facility, rather than amortizing the cost over the term of the proposed Power Purchase
Agreement (PPA).  Also, staff was informed of the need to pay an "Income Tax Component
Contribution", in the amount of $42,916.90.

Both additional components of the interconnection cost would be 100% reimbursable to the
JPA by the PPA provider within 45 days of executing the PPA.  Reimbursements made by the
PPA provider are qualified projects costs for additional federal tax credits that will lower the
overall cost of the project by up to $57,000.  As a result, staff recommends that the Board
authorize the payment of an additional $189,998.90 in interconnection facility costs, increasing
the total reimbursable amount from $208,557.38 to $398,556.28.

RECOMMENDATION(S):

Authorize the Administering Agent/General Manager to increase the reimbursable payment
amount to Southern California Edison by $189,998.90, from $208,557.38 to $398,556.28, and
appropriate the additional amount for the interconnection facility costs associated with the
Rancho Solar Generation Project Phase II.

FISCAL IMPACT:

Yes

ITEM BUDGETED:

Yes

FINANCIAL IMPACT:
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Payment of the additional reimbursable costs is estimated to result in a project cost-savings of
up to $57,000 through federal tax credits.  Based on the terms of the proposed PPA,
the interconnection facility cost paid to SCE, in the amount of $398,556.28, will be reimbursed
no more than 45 days after award of the PPA to a solar provider.  Staff is completing final
negotiations and expects to recommend award of a PPA to the JPA Board on March 4, 2019. 
An additional appropriation of $189,998.90 is required for the additional reimbursable payment
to SCE for the interconnection facility.

DISCUSSION:

When completing discussions with SCE on the proposed Service Agreement for Wholesale
Distribution Service and Rule 21 Generator Interconnection Agreement, staff learned of an
option to pre-pay SCE's 20-year operation and maintenance cost, in the amount of $147,062,
for the interconnection facility, rather than amortizing the cost over the term of the proposed
Power Purchase Agreement (PPA).  Also, staff was informed of the need to pay an "Income
Tax Component Contribution (ITCC)", in the amount of $42,916.90.  Based on California
Public Utilities Commission (CPUC) rules, the ITCC associated with facilities dedicated to
SCE must be paid by the project owner (i.e. JPA), rather than passed on to SCE ratepayers.

Based on the interconnection rules and schedule approved by the CPUC, the interconnection
facility costs must be paid by February 28, 2019.  Staff expects to recommend award of a
PPA to the JPA Board on March 4, 2019, following evaluation of eight competitive
proposals received.  As such, the interconnection facility costs that would be incurred by the
JPA could be reimbursed by the PPA provider as early as April 18, 2019, which is 45 days
after award of the PPA.  The reimbursement to the JPA for the additional interconnection
facility cost would qualify the PPA provider for a 30% federal tax credit on the amount, resulting
in a project cost-savings of up to $57,000.

In the event that the JPA Board does not approve the award of a PPA, the interconnection
facility cost paid to SCE would be refunded, less actual costs incurred by SCE through the
date of the refund request.  Staff does not expect large expenditures to be incurred by SCE
within the first month given the various CPUC rules for planning, design and contract award
that must be followed by SCE.   

Based on the PPA proposals received by the JPA, Terra Verde recalculated its pro forma for
the project and estimates the total cost-savings to the JPA would be $10.3 million over 25
years, as compared to the previous estimate of $6.6 million over the same period.  The pro
forma is based on a PPA rate of 5.57 cents/kWh, as compared to the SCE electrical
generation rate of 8.57 cents/kwh.  The total cost-savings will also include a one-time bill credit
of approximately $931,789 to compensate the JPA for savings lost from the solar project upon
implementation of the CPUC-approved peak hour shift from 12 noon to 6:00 p.m., to 4:00 p.m.
to 9:00 p.m.

Prepared by:  John Zhao, P.E., Principal Engineer
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ITEM 6B

February 4, 2019 JPA Board Meeting

TO: JPA Board of Directors

FROM: Facilities & Operations

Subject : Tapia Process Air Improvements Project: Construction Award

SUMMARY:

On October 1, 2018, the JPA Board rejected all bids for the Tapia Process Air Improvements Project because
the bids significantly exceeded both the Engineer's Estimate and adopted budget for the project.  Subsequently,
the bid documents were revised to clarify the scope of work for the project and reduce uncertainty that may have
affected the bids.  In addition, the Board authorized the pre-purchase of the blower and diffuser equipment, in
the amount of $1,174,061.50, to avoid the potential impact of long lead times for procurement on the overall
project schedule.  The project must be completed by March 24, 2020 to take advantage of a Southern California
Edison (SCE) rebate, in the amount of $155,350.39.

On November 5, 2018, the Board authorized a new Call for Bids for the Tapia Process Air Improvements
Project.  A mandatory pre-bid job walk was held on January 3, 2019.  Eight bids were received and publically
opened on January 22, 2019.  Staff evaluated the bids and determined that the lowest responsive bid was
submitted by Cushman Contracting Corporation, in the amount of $3,267,000, which is approximately
0.4% below the Engineer's Estimate of $3,279,131.  Staff recommends awarding a construction contract to
Cushman Contracting Corporation for the project. 

RECOMMENDATION(S):

Award a construction contract to Cushman Contracting Corporation, in the amount of $3,267,000, and reject all
remaining bids; authorize the Administering Agent/General Manager to approve a change of scope to Pacific
Advanced Civil Engineering, in the amount of $122,720, for support services during construction, and to MSO
Technologies, in the amount of $53,200, for SCADA integration services; and appropriate an additional
$2,436,293 for the Tapia Process Air Improvements Project.

FISCAL IMPACT:

Yes

ITEM BUDGETED:

Yes

FINANCIAL IMPACT:

The adopted Fiscal Year 2018-19 JPA Budget provided partial funding for the project, in the amount of
$3,293,418.  An additional appropriation, in the amount of $2,436,293, is required to award the construction
contract, allow for a 10% contingency to cover change orders during construction, and cover the estimated
administrative costs of the project, which are based on guidelines from the Infrastructure Investment Plan.  The
need for an additional appropriation was anticipated and previously reported to the Board.

DISCUSSION:

The scope of work consists of replacing the existing blowers and aeration basin air diffusers, which have
reached the end of their useful life.  In addition to addressing the replacement need, the new equipment will
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reached the end of their useful life.  In addition to addressing the replacement need, the new equipment will
provide a substantial cost-savings to the JPA through improved energy efficiency.  Process air is used at the
Tapia Water Reclamation Facility to support the treatment processes, which requires air for mixing, oxygen
transfer for biological treatment and filter backwashing.

Following the rejection of all bids by the Board on October 1, 2018, staff and Pacific Advanced Civil
Engineering (PACE) representatives collaboratively implemented the following next steps and
strategies intended to reduce the overall project cost.

Clarifying the electrical scope of work to reconcile the large difference in cost between the
Engineer's Estimate and bids received for the electrical portion of the work.

Promoting a competitive bidding among electrical contractors recognizing that only two electrical sub-
contractors were utilized by six general contractors in their bids. Pre-purchasing the blower and diffusers.

Performing SCADA programming and integration through the use of a local, experienced consultant who
is familiar with the JPA's facilities and requirements.

By proceeding with the project, the JPA will achieve an estimated annual energy cost-savings of $156,124
through the use of the new high-efficiency blowers and diffusers.  In addition, the JPA will received a Southern
California Edison (SCE) rebate, in the amount of $155,350.39, if construction of the project is completed by
March 24, 2020.

The revised Engineer's Estimate for the project was $3,279,131.  Following is a summary of the bid results,
which reflect a very competitive bidding environment and close alignment with the Engineer's Estimate for the
project.

Bidder Bid Total Percentage Above/Below
Estimate

Cushman Contracting $3,267,000 -0.4%
PLC Construction $3,286,239 0.2%
GSE Construction $3,396,500 3.6%
Pacific Hydrotech $3,437,900 4.8%
Mehta Mechanical Co (dba MMC, Inc) $3,442,000 5.0%
Environmental Construction, Inc. $3,693,127 12.6%
Myers & Sons $4,009,000 22.3%
Green Building Corporation $4,670,000 42.4%

Cushman Contracting Corporation is reputable construction company with the resources and capability to
successfully complete the project.

Following is a summary of the estimated total project costs and requested appropriation.

Description Cost

Professional Services:
Design & Bidding - PACE, Inc. $215,216
Scope Change No. 1 $47,718
Scope Change No. 2 $24,640
Scope Change No. 3 (Proposed - design services during construction) $122,720
SCADA/PLC Design - MSO Technologies $13,880
Scope Change No. 1 (Proposed - SCADA/PLC Programming) $53,200
Construction:
Air Pipe Repairs - Miller Pipeline, LLC $125,205
Equipment Pre-Purchased (Blowers/Diffusers) $1,174,061
Construction Award $3,267,000
Construction Contingency (10%) $326,700
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Construction Contingency (10%) $326,700
Administrative
District Labor (4%) $130,680
G&A (7%) $228,690
Total Project Cost $5,729,710
Existing Appropriation $3,293,418
Additional Appropriation (Proposed) $2,436,293

The alternative of not proceeding with the project would present challenges and additional cost to the JPA due to
the age of the existing blowers and diffusers, as well as their inefficiencies.  A significant investment would be
required to rehabilitate and maintain the existing equipment, which would include work on both the electrical and
mechanical components.  Many of the parts for the existing Roots blowers are no longer available and require
custom fabrication that is costly and challenging.  In addition, by not proceeding with the project, the JPA would
forgo an annual energy cost-savings of $156,124 and a SCE rebate of $155,350.39.

Prepared by:  Eric Schlageter, P.E., Senior Engineer

ATTACHMENTS:
Descr ipt ion

PACE Scope Change #3 Design Services During Construction
MSO Scope Change #1 SCADA/PLC Programming
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AUTHORIZATION FOR CHANGE ORDER 

TO: Mr. Eric Schlageter ATTN: 

Las Virgenes Municipal Water District &  

The Triunfo Sanitation District Joint Power 

Authority 

DATE: July 5, 2018 

4232 Las Virgenes Road PROJECT: Tapia Process Air – B058 

Calabasas, CA 91302 C.O. AUTHORIZATION #: CO #2 

The following was not included in the original contract. We are requesting authorization for additional 
budget. 

Objective of Change Order:  

PACE will provide Services During Construction as outlined in the Description of Services below.   

Description of Services:  

SERVICE DURING CONSTRUCTION (SDC) PHASE 

Task 5.2 – Project Management and Monthly Construction Progress Meetings   
Consultant’s Project Manager, Duong Do, PE, will allocate the Consultant’s resources, establish all 
internal staff responsibilities, and manage all external and internal communication for the project 
design team. Invoices shall be prepared and submitted to cover the previous months’ work.  

Consultant’s Project Manager and/or Project Engineer will attend monthly site meeting during the 
construction of the Tapia WRF Process Air Improvements.  PACE will record meeting minutes for 
each meeting.  This is based on a 12-month construction schedule.     

Consultant shall provide the 4 site visits for field services, which includes 2 field construction visits, 
one final construction inspection and one substantial completion visit.  When possible, the site visits 
will be coordinated to coincide with monthly progress meeting to minimize travel cost.  During 
construction site visits, Consultant shall provide onsite inspection of each work area in accordance 
with the plans and specifications.  The inspection shall be summarized in an observation report 
detailing the percentage of work completed and any discrepancies or deficiency observed. 

Task 5.3 – Shop Drawing Submittal Review/ RFI Responses/ ESI 
1. Consultant will review project submittals as defined in the plans & specifications for intent and

compliance with the project plans & specifications. 
2. Consultant shall respond in writing to contractor’s Request for Information (RFI) or design

clarifications. 
3. Consultant shall provide Engineering Supplemental Information (ESI) to provide additional

design details as needed for proper construction. 
4. Consultant shall provide office and field services that are intended to assist the contractor

and District with design verification.  This task shall include office and some field support but 
is not intended to provide the level of field services that would be performed by an onsite 
resident engineer.  As part of this task, the Consultant shall provide the following services. 

a. Maintain shop drawings and RFI logs, ensure the correct sequence of review, and ensure
the prompt response/ review of each item.
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Mr. Eric Schlageter July 5th, 2018 
LVMWD/ Tapia WRF Process Air Upgrades/ B058 Page 2 of 3 

b. Coordinate with contractor regarding clarifications and interpretations of plans and
specifications, conflicts and any proposal field modifications and/or revisions.

c. Consultant shall perform a final inspection of the construction of the project.  Consultant
shall review testing, inspection, and equipment startup documentation from the
contractor. This shall include factory testing of the PLC’s and field checks.  Consultant
shall provide a final punch list, which requires the contractor to complete any unfinished
work prior to clean water testing, seeding and substantial completion of the project.  This
task will include three (3) days onsite.

Task 5.4 – Start-up Services 
Consultant will provide start up assistance to the Client and Contractor during the substantial 
completion phase of the project. This phase includes clean water testing and seeding of the facility. 
Startup assistance shall include onsite technical assistance in regards to clean water testing and re-
seeding of the basins. Consultant shall provide three (3) working days of onsite start up assistance. 
Consultant shall also complete a substantial completion binder to be submitted to the Client. 

Task 5.5 – Preparation of Record Drawings 
Consultant shall prepare Record Drawings from the “As-Built Drawings” provided by the contractor.  
Consultant shall review the As-Built Drawings with the contractor in the field for accuracy and 
completeness. This review is not a guarantee of accuracy but a check on what has been documented 
to determine if logical. The contractor is responsible for the As-Built completeness and accuracy. 

Task 00 – Reimbursables/Expenses  
(To include all printing, shipping, travel, reproduction, fees and other miscellaneous direct project 
expenses. Reimbursables are invoiced at cost plus 10%.)   

Amount of Compensation: 

PACE will complete the work outlined herein and invoice Client monthly on a time and expense amount of 
$122,720 in accordance with the task fees listed below and in the attached Engineering Fee Proposal.  

Task  Professional Fee 

5.2 Project Management and Meeting for SDC $   34,880 
5.3 Shop Drawing Review/ RFI Response/ ESI $   58,320 
5.4 Start-up Services $   14,720 
5.5 Preparation of Record Drawings  $     8,800 
00 Reimbursable Expenses  $     6,000 

This Request - Change Order # 2: $122,720 

Estimated By:  ______________________________ July 5, 2018 
         Duong Do, PE - PACE       Date 

AGREED TO AND ACCEPTED BY: 

By_____________________________________ ___________ 
LVMWD & TSD Joint Power Authority       Date 
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Mr. Eric Schlageter July 5th, 2018 
LVMWD/ Tapia WRF Process Air Upgrades/ B058 Page 3 of 3 

ASSUMPTIONS AND EXCLUSIONS: 

1. The Client’s responsibilities shall include providing PACE with project information in a timely
manner, coordination and management of other team consultants to assure that the project
schedule can be met, and prompt payment of invoices in accordance with the terms and
conditions included herein.  The specific items that are to be provided by the Client or other
consultants include the following:

a. Client input pertaining to project design or construction issues that may impact PACE’s
ability to perform the work.

b. Safe access to the site
c. Power and utilities required for the validation testing

2. Any proposed project changes which affect work in progress or previously completed will be
justification for additional compensation.

3. No environmental documentation or support, including no environmental permitting.

4. Local government approval meetings, hearings, etc., and preparation of presentation graphics will
be under separate work authorization, if required.

5. The fees proposed herein shall apply until one year from date of proposal.  Due to ever-changing
costs, Consultant will increase those portions of the contract fee for which work must still be
completed after one year from date of proposal, as negotiated with the Client up to a maximum of
ten-percent (10%).
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LV PSA-Revised January 2017 Page 1 of 5

CONSULTANT AGREEMENT 

As of 10/30/2018, Las Virgenes Municipal Water District, hereinafter called 
“Agency,” and MSO Technologies, Inc., hereinafter called “Consultant,” agree as 
follows: 

1. Purpose.
Under this Agreement, Consultant shall provide Task 1 only for the Tapia WRF 

Process Air Improvements PLC Design and Programming. 

2. Services.
The Consultant shall, in good workmanlike and professional manner, furnish the 

services as set forth in Exhibit “A” of this Agreement.  

3. Consideration.
(a) The Agency shall compensate Consultant on a time-and-material 

basis, contingent on satisfactory performance of the work.  The aggregate payments 
under this Agreement shall not exceed $13,880, as more fully described on Exhibit “A.”  

(b) The Consultant shall complete and submit invoices showing the 
dates of work, description of work performed, and amount of the invoice together with 
any supporting documentation. The Agency shall pay the Consultant within thirty (30) 
days of the receipt of an invoice.  

4. Term.
(a) This Agreement shall commence on the date above written, and 

shall continue until completion of the services described above.  The Agency may 
terminate or cancel this Agreement without liability to the Agency, if Consultant fails to 
perform or commits a substantial breach of the terms hereof. 

(b) Either party may terminate this agreement on thirty (30) days 
written notice for any reason.  If this contract is terminated by Agency without cause, 
Agency shall pay Consultant for work performed prior to the date the notice of 
termination is received by contractor.  If the contract is terminated by Consultant 
without cause, Consultant shall reimburse Agency for additional costs to be incurred by 
Agency in obtaining the work from another consultant. 

5. Ownership of Data, Reports, and Documents.
The Consultant shall deliver to Agency on demand or completion of the project, 

notes of surveys made, reports of tests made, studies, reports, plans, and other 
materials and documents which shall be the property of the Agency.  If the Agency uses 
any of the data, reports, and documents furnished or prepared by the Consultant for 
projects other than the project shown on Exhibit “A,” the Consultant shall be released 
from responsibility to third parties concerning the use of the data, reports, and 
documents.  The Consultant may retain copies of the materials.  The Agency may use 
or reuse the materials prepared by Consultant without additional compensation to 
Consultant.  
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6. Subcontracts and Assignments.
The Consultant shall not subcontract or assign responsibility for performance of 

any portion of this Agreement without the prior written consent of the Agency.  Except 
as otherwise specifically approved by Agency, Consultant shall include appropriate 
provisions of this Agreement in subcontracts so rights conferred to Agency by this 
Agreement shall not be affected or diminished by subcontract.  There shall be no 
contractual relationship intended, implied, or created between Agency and any 
subcontractor with respect to services under this Agreement.  

Neither party hereto shall assign, sublet, or transfer interests hereunder without 
first obtaining written consent from the other party. 

7. Independent Contractor.
The Consultant is an independent contractor and not an employee of Agency. 

Except as Agency may specify in writing, Consultant shall have no authority, expressed 
or implied, to act on behalf of Agency in any capacity whatsoever as an agent. 
Consultant shall have no authority, expressed or implied, pursuant to this Agreement to 
bind Agency to any obligation whatsoever. 

8. Licensing.  Consultant represents and declares to Agency that it has all
licenses, permits, qualifications, and approvals of whatever nature that is legally 
required to practice its profession.  Consultant represents and warrants to Agency that 
Consultant shall, at its sole cost and expense, keep in effect at all times during the term 
of this Agreement, any license, permit, or approval, which is legally required for 
Consultant to practice its profession. 

9. Indemnification.
Consultant shall defend, indemnify, and hold harmless Agency, its officers, 

employees and agents, from and against loss, injury, liability, or damages arising from 
any act or omission to act, including any negligent act or omission to act by Consultant 
or Consultant’s officers, employees, or agents in rendering services under this 
Agreement.  Consultant’s duty to indemnify and defend does not extend to the 
damages or liability caused by the agency’s sole negligence, active negligence, or willful 
misconduct. 

10. Compliance with Applicable Law.
(a) Consultant agrees to comply with all federal, state, county, and 

local laws, ordinances, and regulations applicable to the work under this Agreement. 
(b)     Consultant shall pay prevailing wages to the extent required by law, 

including Labor Code Section 1720. 
(1)     A determination of the general prevailing rates of per diem 

wages and holiday and overtime work where the work is to be performed is on file at 
the Agency’s offices.  Should the prevailing wage rules apply to any of the work 
described in Exhibit A, Consultant shall post one copy of the prevailing rates of wages 
at the job site, and Consultant shall forfeit, as penalty to the Agency, a sum of not more 
than $200.00 for each calendar day, or portion thereof, for each worker paid less than 
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the prevailing rates.  This penalty shall be in addition to any shortfall in wages paid. 

11. Insurance.
(a) Consultant shall procure and maintain, for the duration of this 

Agreement, insurance against claims for injuries to persons or damages to property 
arising from, or in connection with, the performance of the work hereunder by the 
Consultant, officers, agents, employees, or volunteers.  

(b) Consultant shall provide the following coverages: 
(1) Commercial general liability insurance written on an 

occurrence basis, in the amount of $1,000,000 combined single limit per occurrence for 
bodily injury, personal injury, and property damage.  The insurance policy shall be 
amended to provide that the general aggregate limit applies separately to the work 
under this Agreement, or the general aggregate limit shall be twice the required per 
occurrence limit. 

(2) Business automobile liability insurance shall be provided for 
all owned, non-owned, and hired automobiles, in the amount of $1,000,000 combined 
single limit per accident for bodily injury and property damage.  

(3) Workers’ Compensation insurance as required by the Labor 
Code of the State of California with the statutory limits required by the Labor Code and 
Employers Liability for $1,000,000 per accident for bodily injury or disease.  Consultant 
and subcontractors shall cover or insure their employees working on or about the site, 
regardless of whether such coverage or insurance is mandatory or merely elective 
under the law. 

(4) Professional liability insurance covering loss resulting from 
errors or omissions of Consultant with a liability limit of at least $1,000,000 per 
occurrence. 

(c) The insurance policies required above shall contain or be endorsed 
to contain all of the following specific provisions: 

(1) Commercial general liability and automobile liability: 
(i) Agency and its Board members, officers, employees, 

agents and volunteers shall be added as additional insureds. 
(ii) Consultant’s insurance shall be primary insurance as 

respects the Agency, its Board members, officers, employees, agents, and volunteers 
and any insurance or self-insurance maintained by Agency shall be in excess of 
Consultant’s insurance and shall not contribute to it. 

(iii) Any failure to comply with the claim reporting 
provisions of the policies or any breach of a policy warranty shall not affect coverage 
under the policy provided to Agency, its Board members, officers, employees, agents 
and volunteers. 

(iv)  The policies shall contain a waiver of transfer rights of 
recovery (“waiver of subrogation”) against Agency, its Board members, officers, 
employees, agents, and volunteers, for any claims arising out of the work of Consultant. 

(v) The policies may provide coverage that contains 
deductible or self-insured retentions.  Such deductible and/or self-insured retentions 
shall not be applicable with respect to the coverage provided to Agency under such 
policies.  Consultant shall be solely responsible for deductible and/or self-insured 
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retention and Agency, at its option, may require Consultant to secure the payment of 
such deductible or self-insured retentions by a surety bond or an irrevocable and 
unconditional letter of credit.  The insurance policies that contain deductibles or self-
insured retentions in excess of $25,000 per occurrence shall not be acceptable without 
the prior approval of Agency. 

(vi) Prior to start of work under this Agreement, 
Consultant shall file with Agency evidence of insurance as required above from an 
insurer or insurers certifying to the required coverage.  The coverage shall be evidenced 
on a certificate of insurance signed by an authorized representative of the insurer(s).  
Should the required coverage be furnished under more than one policy of insurance, 
Consultant may submit as many certificates of insurance as needed to provide the 
required amounts.   

(2) Each policy required by this section shall contain a policy 
cancellation clause that provides the policy shall not be cancelled or otherwise 
terminated by the insurer or the Consultant, or reduced in coverage or in limits, except 
after thirty (30) days written notice by certified mail, return receipt requested, has been 
given to the Agency, Attention: Director of Finance & Administration. 

(d) Insurance required by this Agreement shall be placed with insurers 
licensed by the State of California to transact insurance business of the types required 
herein.  Each insurer shall have a current Best Insurance Guide rating of not less than 
A: VII unless prior approval is secured from the Agency as to the use of such insurer. 

(e) Consultant shall include all subcontractors as insureds under its 
policies or shall furnish separate certificates and endorsements for each subcontractor. 
All coverages for subcontractors shall be subject to all of the requirements stated 
herein.  Consultant shall maintain evidence of compliance with the insurance 
requirements by the subcontractors at the job site and make them available for review 
by Agency.   

12. Notices.
Notices shall be deemed received when deposited in the U. S. Mail with postage 

prepaid and registered or certified addressed as follows, unless advising in writing to 
the contrary: 

Las Virgenes Municipal Water District 
ATTN:  General Manager  
4232 Las Virgenes Road 
Calabasas, CA 91302 

MSO Technologies, Inc. 
ATTN:  David Patrick
2985 East Hillcret Drive, #101 
Thousand Oaks, CA  91362 

13. Invalidity of Part Shall Not Invalidate the Whole.
The invalidity or partial invalidity of any portion of this Agreement will not affect 

the validity of any other provision.  In the event that any provision of this Agreement is 
held to be invalid, the remaining provisions shall be deemed to be in full force and 
effect as if they had been executed by both Parties subsequent to the expungement or 
judicial modification of the invalid provision. 
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14. Attorneys’ Fees.
If an action at law or in equity is brought to enforce any provision of this 

Agreement, the prevailing party shall be entitled, in addition to such other relief as may 
be granted to an award in the same or a subsequent proceeding, to reasonable 
attorneys’ fees and costs. 

15. Integration.
This Agreement represents the entire understanding of Agency and Consultant 

as to those matters contained herein.  No prior oral or written understanding shall be of 
any force or effect with respect to those matters covered hereunder.  This Agreement 
may not be modified or altered, except in writing, signed by both parties.  

16. Arbitration and Waiver of Jury Trial.
Consultant and Agency further agree as follows:  In the event any dispute shall 

arise between the Parties to this Agreement, the same shall be resolved by arbitration 
conducted by the American Arbitration Association in accordance with the Commercial 
Arbitration Rules of the American Arbitration Association, as then in effect. Such 
arbitration shall be conducted at a location within Los Angeles County, California 
agreeable to both Parties before three (3) arbitrators who shall be selected by mutual 
agreement of the Parties; if agreement is not reached on the selection of arbitrators 
within fifteen (15) days, then each of the Parties shall select an arbitrator and the two 
(2) arbitrators so selected shall select a third. The provisions of the Commercial 
Arbitration Rules of the American Arbitration Association shall apply and govern such 
arbitration except that the prevailing party shall be entitled to recover from the other 
party its attorney’s fees and costs actually incurred in such amount as may be 
determined by the arbitrators. 

17. Governing Law.
This Agreement shall be interpreted and construed under, and the rights of the 

parties will be governed by, the laws of the State of California.  

IN WITNESS WHEREOF, the parties hereby have caused this Agreement to be 
executed the date first above written. 

APPROVED:  APPROVED: 
Las Virgenes Municipal Water District MSO Technologies, Inc. 

By: By: 
Name:  Name:  
Its:  Its: 
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MSO Technologies, Inc.

2985 East Hillcrest Drive, Suite 101 

Thousand Oaks, CA  91362 

Voice (805) 379-8668 

Fax (805) 379-8677 

October 23, 2018 

Eric Schlageter, P.E. 
Las Virgenes Municipal Water District 
4232 Las Virgenes Road 
Calabasas, CA 91302-1994 

REF:  Tapia WRF Process Air Improvements Project PLC Design and Programming 

Dear Eric: 

Thank you for the opportunity to propose on the instrumentation and controls component of the 
Tapia Water Reclamation Facility Process Air Improvements Project. MSO has successfully 
completed several blower projects for the City of Simi Valley WQCP and are currently working 
with the City of Ventura on their blower improvement project. We offer an in-depth 
development and installation knowledgebase of new and existing equipment. We will work with 
the project engineers and District team to deliver a quality finished product.  

MSO will develop detailed control panel drawings that will be added to the project bid package 
so the contractors will have a uniform panel design. MSO will modify the current specifications 
to match the detailed design drawings. The contractors will fabricate the control panel in their 
facility and MSO will perform a factory acceptance test at their factory to ensure proper 
fabrication of the design. The contractors will install the control panel and terminate the control 
wiring to the panel according to the bid package drawings. 

MSO will develop the Aeration PLC program to coordinate operation of the new blowers and 
new aeration equipment. The Aeration PLC program will communicate to the blower master 
PLC and initiate increase/decrease air flow from the blowers depending on the aeration basin 
operating mode and filter operations. The Aeration PLC program will control the six aeration 
valves in the aeration basins and the two aeration valves in the RAS basins according to the 
operating philosophy noted in the specifications and conversations with Pace Water Engineering 
group. In addition to the PLC program, MSO will develop the local operator interface application 
noted in the specifications. As part of the PLC programming task, MSO will perform the 
commissioning of the Aeration PLC and associated equipment. This will include testing 
instrument and equipment operations, tuning the control algorithms, and providing training for 
the operations and maintenance staff. 

MSO can also prepare Aeration PLC and Master Blower PLC SCADA screens for inclusion in 
Tapia’s central SCADA system. Typically, MSO develops engineering screens that allow for the 
configuration, simulation, and testing of the control system which can be imported into the 
existing plants SCADA system. We have done this on numerous projects in the past for the 
District. 
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Eric Schlageter, PE 
Las Virgenes Municipal Water District 
Tapia WRF Process Air Improvements Project PLC Design and Programming 

MSO Technologies, Inc. 2 

Our cost estimate by project phase is shown below. Proposal is not to exceed, i.e. only hours 
logged to the project will be billed. This is an engineering services only proposal, no hardware is 
included. Proposal is valid for sixty days from date shown above. If you have any questions, 
please contact David Patrick or me at (805) 379 8668 ext. 1001 and 1002. 

Tapia Blower Replacement/Aeration Project 
1 Design Phase 

1.1 Prepare detailed control panel drawings for Aeration PLC 60 $150 $9,000 

1.2 Modify existing specifications for control panel 
equipment 

20 $150 $3,000 

1.3 Review with PACE Water/LVMWD 4 $150 $600 

1.4 Construction support, RFI responses, Factory acceptance 
test 

8 $150 $1,200 

1.5 Reimbursable expenses - mileage 1 $80 $80 

Task Total $13,880 

2 PLC Programming 

2.1 PLC Program Development 80 $150 $12,000 

  Interface with Master Blower PLC 

  Aeration Basin Control Schemes, Full Valve, DO, Flow 

  RAS Basins Control Scheme 

2.2 Local Panel Interface Development 40 $150 $6,000 

2.3 System start up and testing 80 $150 $12,000 

2.4 Reimbursable expenses – mileage 1 $200 $200 

Task Total $30,200 

3 SCADA Screens Development 

3.1 Master Blower PLC Screens 20 $150 $3,000 

3.2 Aeration Basins Screens 60 $150 $9,000 

3.3 RAS Basins Control Screens 40 $150 $6,000 

3.4 Alarm/PLC IO Screens 20 $150 $3,000 

3.5 Program/Screen Review meetings (3) 12 $150 $1,800 

3.6 Reimbursable expenses – mileage 1 $200 $200 

Task Total $23,000 

Project Total $67,080 

Sincerely, 

MSO Technologies

Lloyd Trick, P.E. 
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Memorandum 

To: 

From: 

Date: 

Re: 

JPA Board of Directors

Syrus Devers, Best Best & Krieger 

January 18, 2019 

Monthly State Political Report 

Legislative Report 

In General 

The pending PG&E bankruptcy is hanging over the Capitol like a cloud. Although PG&E is 

the largest public utility in the west, and bankruptcy would have fiscal implication for years 

to come for the state and rate payers, the fact of the matter is that 60% of Californians are 

not served by PG&E and that majority sees no reason why they should go out of their way 

for an unpopular public utility. 

The 2019 session opened with the usual flourish on January 7th, but the bill introductions 

are only trickling in at this point. The first day of session last December 3rd saw a higher 

than usual number of bill introductions with just under 200 bills (AB’s and SB’s, not 

counting resolutions) getting put across the desk, but as of January 15th there were only 

343 introduced bills. Procedurally, bills cannot be heard or amended for 30 days after 

introduction. 

The Budget 

Governor Newsom’s budget was released on schedule January 10th and is being praised 

by the nonpartisan Legislative Analyst’s Office (LAO) as fiscally prudent. Revenues 

continue to grow and costs, mainly health care, were slightly lower than anticipated, which 

left Newsom with about $20 billion in discretionary funds. His budget proposes to spend 

nearly half that amount on debt retirement, including $5.3 billion on unfunded pension 

liability—a cause near and dear to Sen. John Moorlach. Continuing on the path of his 

predecessor in office, Newsom’s second highest priority is one-time programmatic 

spending, albeit at a higher level than Governor Brown. Overall the proposed budget grew 

by 7.5%, but spending remained flat due to the significant amount attributed to debt 

retirement and the smaller amounts held back in reserves.  

ITEM 10A
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The Governor’s budget also revealed some of his priorities relating to water policy. Water 

industry lobbyists were hopeful that life under the Newsom administration would be calmer 

than under Jerry Brown’s intense focus on water; none of Newsom’s statements leading 

up to the release of the budget said anything about water, and nothing in the budget 

summaries mentioned water, but buried down in the details, and then mentioned during 

Q&A at the budget press conference, the tax on water is written into the budget. That was 

followed the next day by the announcement that the CEO of the Water Education 

Foundation, Wade Crowfoot, would be the Natural Resources Secretary. The good news 

is that it’s going to be business as usual: the bad news is that business has been pretty 

rough, and it looks like there’s no end to it in sight. 

Tax on Water 

In addition to the budget language, Assembly Member Bloom introduced AB 134, and 

Assembly Member Eduardo Garcia introduced AB 217, as a place holders for the water 

tax. This is double threat since advocates will have to fight the issue in both budget and 

policy committees, and Bloom chairs the budget subcommittee on natural resources that 

will hear the budget proposal. ACWA has already began organizing the lobbyists to 

oppose the tax, as well as drafting a counterproposal.  

 

Administrative Report 

On January 3rd the SWRCB released its report on options for implementing the Low-

Income Water Rate Assistance Program (LIRA), which was due on February 1, 2018 

(oops), and is taking comments until February 1stFof this year.  
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To: Las Virgenes – Triunfo JPA Board of Directors  
From: John Freshman and Ana Schwab 
Date: January 27, 2019 
RE:  Federal Report  

Government Shutdown and Operations

The Federal Government is now reopened, after being partially shut down for over a month. The 
White House and Congress were at an impasse over funding for the border wall that President 
Trump desires to build. However, last week air travel began to be impacted – when LaGuardia 
Airport in New York briefly closed due to a shortage of Air Traffic Controllers.  

The agreement reached reopens the government through February 15th. Giving the White House 
and Congress time to negotiate border security legislation. The President has said that if the 
negotiations do not lead to a border wall, then he will either let the government shutdown again 
or declare a national emergency.  

Disaster Aid Package, H.R. 268

H.R. 268 was introduced by House Democrats to provide aid those affected by the approximately 
60 major disaster declarations in 2018, including the Woosley Fire. The total package would 
provide about $12.1 billion. The funding could be used to repair damaged facilities and support 
emergency operations. Additionally, within the funding it provides for $1.16 billion for the 
Housing and Urban Development Department’s Community Development Fund – for disaster 
relief, long-term recovery, infrastructure restoration, housing, and economic revitalization in the 
most distressed areas affected by a major disaster declared in 2018. Further, $849.4 million to the 
Environmental Protection Agency for capitalization grants to state revolving loan funds 
supporting water infrastructure projects and $600 million for Economic Development 
Administration assistance programs related to disaster relief, long-term recovery, and 
infrastructure restoration.  
Please let BB&K know if you would like this bill added to your legislative matrix.  

**Due to the government shutdown the Environmental Protection Agency and the Bureau of 

Reclamation were not running. The next report will provide a thorough report of their work.  
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ITEM 10B

INFORMATION ONLY

February 4, 2019 JPA Board Meeting

TO: JPA Board of Directors

FROM: Facilities & Operations

Subject : Pure Water Project Las Virgenes-Triunfo: Regulatory Pathway for Surface
Water Augmentation 

SUMMARY:

The JPA hired Trussell Technologies to develop the attached Regulatory Pathway for
Surface Water Augmentation for the Pure Water Project Las Virgenes-Triunfo.  The
pathway summarizes recommended as well as required actions to successfully permit the
Pure Water Project Las Virgenes-Triunfo, recognizing that it will be among the first surface
water augmentation projects in California.  The pathway will serve as a tool for discussion and
interaction with the State Water Resources Control Board, Division of Drinking Water (DDW)
and Los Angeles Regional Water Quality Control Board (RWQCB) throughout the permitting
process.

FISCAL IMPACT:

No

ITEM BUDGETED:

Yes

FINANCIAL IMPACT:

There is no financial impact associated with this item.

DISCUSSION:

In 2010, California Senate Bill No. 918 was chaptered, mandating the State Water Resources
Control Board (SWRCB) to adopt uniform water recycling criteria for Surface Water
Augmentation (SWA) by December 31, 2016, if an Expert Panel first made a finding that the
criteria adequately protected public health.  On October 31, 2016, the Expert Panel made a
finding that the State’s proposed criteria for SWA was protective of public health.  Following an
external scientific peer review of the basis of the scientific portions of the regulations and a
series of public hearings and SWRCB deliberations, water recycling criteria and regulations
for SWA became effective on October 1, 2018.
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Although the regulations were adopted in 2018, no project has gone through the full permitting
process.  Including the Pure Water Project Las Virgenes-Triunfo, there are currently only three
SWA projects being considered in California.  The regulations are necessarily complex and
require approvals from both the SWRCB, Division of Drinking Water (DDW) and the Los
Angeles Regional Water Quality Control Board (RWQCB).  The regulations set requirements
that are applicable during the planning, design, start-up and operation of a proposed SWA
project. 

Due to the recent development of the regulations and overall complexity, staff hired Trussell
Technologies to develop the attached Regulatory Pathway for Surface Water Augmentation. 
The pathway includes recommended as well as required actions to successfully permit the
Pure Water Project Las Virgenes-Triunfo.  The pathway will serve as a tool for discussion and
interaction with DDW and the RWQCB throughout the permitting process, recognizing that the
JPA, DDW and RWQCB will be implementing the regulations for the first time.

The pathway is organized around nine tasks, each with required and recommended actions. 
The inter-relationship and timing of each task and action is also identified in the pathway. 

Following is a summary of the nine tasks that are described more fully in the report:

1. Demonstration testing (recommended)
2. Tracer studies and reservoir modeling and monitoring
3. Design
4. Engineering Report and required Public Hearings
5. Monitoring and Reporting Plan (recommended)
6. Environmental Compliance and Permitting
7. Operation Plan
8. Construction and Start-up/Commissioning
9. Operations and Monitoring

Prepared by:  David R. Lippman, P.E., Director of Facilities and Operations

ATTACHMENTS:
Descr ipt ion

Regulatory Pathway for Surface Water Augmentation
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YZ_ĀPc[WTNT_WdĀ]P\`T]POĀTYĀ_SPĀ]PR`WL_TZY^"ĀbTWWĀSPW[Ā_ZĀQLNTWT_L_PĀL[[]ZaLWĀQ]ZXĀ55G$ĀDSPĀ
OT^_TYN_TZYĀMP_bPPYĀ]PNZXXPYOPOĀLN_TZY^ĀLYOĀ]P\`T]POĀLN_TZY^ĀbTWWĀMPĀNWPL]WdĀOPQTYPOĀ
LYOĀ[]P^PY_PO$Ā
Ā

GSTWPĀ]PR`WL_TZY^Ā^[PNTQTNĀ_ZĀ^`]QLNPĀbL_P]ĀL`RXPY_L_TZYĀ CG2!ĀbP]PĀ]PNPY_WdĀLOZ[_POĀ
MdĀ_SPĀC_L_PĀ3ZL]OĀL^Ā[L]_ĀZQĀ_SPĀBPR`WL_TZY^ĀBPWL_POĀ_ZĀBPNdNWPOĀGL_P]"Ā_Z#OL_PĀYZĀ
CGC2@ĀSL^ĀMPPYĀ_S]Z`RSĀ_SPĀQ`WWĀ[P]XT__TYRĀ[]ZNP^^$Ā2ĀOT^N`^^TZYĀZQĀ]PWPaLY_Ā
]PR`WL_TZY^ĀLYOĀ]P\`T]PXPY_^ĀQZ]ĀLNSTPaTYRĀTYOT]PN_Ā[Z_LMWPĀ]P`^PĀaTLĀCGC2@ĀT^Ā[]ZaTOPOĀ
TYĀ2[[PYOTcĀ2$ĀDST^Ā^PN_TZYĀM`TWO^Ā`[ZYĀ_SPĀTOPY_TQTPOĀ]PR`WL_TZY^ĀLYOĀ]P\`T]PXPY_^ĀQZ]ĀLĀ
CGC2@ĀLYOĀO]Lb^Ā`[ZYĀPc[P]TPYNPĀQ]ZXĀ^TXTWL]Ā[]ZUPN_^Ā_ZĀ[]Z[Z^PĀLĀ^_P[#Md#^_P[Ā
[L_SbLdĀQZ]Ā_SPĀ:@2ĀTYĀ[`]^`T_ĀZQĀ[P]XT__TYRĀL[[]ZaLWĀQ]ZXĀ55GĀLYOĀ_SPĀBGA43ĀQZ]Ā
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_SPĀ@`]PĀGL_P]Ā@]ZUPN_$ĀDSPĀ[L_SbLdĀT^ĀOPQTYPOĀ_S]Z`RSĀLĀ^P]TP^ĀZQĀYTYPĀ_L^V^Ā
PYNZX[L^^TYRĀOTQQP]PY_ĀL^[PN_^ĀZQĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_"ĀTYNW`OTYRĀ]P\`T]POĀLYOĀ
]PNZXXPYOPOĀLN_TZY^$ĀDSP^PĀ_L^V^ĀL]PĀTOPY_TQTPOĀTYĀ_SPĀQWZbNSL]_Ā[]ZaTOPOĀTYĀ7TR`]PĀ("Ā
bT_SĀL]]Zb^ĀTYOTNL_TYRĀ_SPĀ[]Z[Z^POĀ^P\`PYNTYRĀLYOĀTY_P]NZYYPN_TZY^$Ā2^ĀYZ_PO"Ā^ZXPĀZQĀ
_SPĀLN_TZY^ĀOP^N]TMPOĀTYĀ_ST^Ā^PN_TZYĀSLaPĀLW]PLOdĀMPPYĀTYT_TL_POĀZ]ĀNZX[WP_POĀMdĀ_SPĀ:@2$Ā
9YĀLOOT_TZY"Ā_ST^Ā[L_SbLdĀXLdĀMPĀ^`MUPN_Ā_ZĀNSLYRPĀL^Ā_SPĀ[]ZNP^^ĀT^ĀQ`]_SP]ĀOPaPWZ[PO"Ā
LYOĀT_ĀbTWWĀMPĀTX[Z]_LY_Ā_ZĀXLTY_LTYĀNZXX`YTNL_TZYĀbT_SĀ]PR`WL_Z]^Ā_S]Z`RSZ`_Ā_SPĀ
[]ZNP^^$ĀDSPĀ<F=G5ĀLYOĀDC5ĀSLaPĀ_SPĀLOaLY_LRPĀZQĀMPTYRĀLWTRYPOĀL^ĀLYĀP^_LMWT^SPOĀ
:@2ĀQZ]ĀNZZ]OTYL_TYRĀ_SPĀ]PNZXXPYOPOĀ[L_SbLd$Ā Ā
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GSTWPĀYZ_Ā^[PNTQTNLWWdĀ]P\`T]POĀ[P]ĀCG2Ā]PR`WL_TZY^"ĀOPXZY^_]L_TZYĀ_P^_TYRĀT^Ā
]PNZXXPYOPOĀML^POĀZYĀPc[P]TPYNPĀQ]ZXĀ[]TZ]Ā[]ZUPN_^Ā_ZĀQLNTWT_L_PĀL[[]ZaLWĀZQĀ_SPĀ@`]PĀ
GL_P]Ā@]ZUPN_ĀMdĀ_SPĀ55GĀLYOĀBGA43$ĀDSPĀOPaPWZ[XPY_"ĀTY^_LWWL_TZY"ĀLYOĀZ[P]L_TZYĀZQĀ
LĀOPXZY^_]L_TZY#^NLWPĀQLNTWT_dĀNLYĀMPĀ`^POĀ_ZĀMZW^_P]Ā_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀTYĀLĀY`XMP]Ā
ZQĀL]PL^"ĀTYNW`OTYR0Ā

• @]ZaTOTYRĀPaTOPYNPĀZQĀLOP\`L_PĀQTYLYNTLW"ĀXLYLRP]TLW"ĀLYOĀ_PNSYTNLWĀNL[LMTWT_dĀ_ZĀ
L^^`]PĀ]PR`WL_Z]dĀNZX[WTLYNPĀ_ZĀ_SPĀ55GĀLYOĀBGA43Ā ^[PNTQTNL_TZYĀ[P]ĀCG2Ā
]PR`WL_TZY^"ĀDT_WPĀ((Ā2]_TNWPĀ+$)"Āg,&)(&$)&'!1Ā

• C`[[Z]_TYRĀ_SPĀOPaPWZ[XPY_ĀZQĀ_SPĀ2G@7ĀOP^TRY1ĀĀĀ
• FLWTOL_TYRĀ]PR`WL_Z]dĀNZX[WTLYNPĀL^^ZNTL_POĀbT_SĀ_]PL_XPY_1ĀLYOĀ
• @]ZaTOTYRĀaLW`LMWPĀLOaLYNPOĀ_]PL_XPY_ĀZ[P]L_TZYLWĀPc[P]TPYNPĀQZ]Ā^_LQQ"Ā[]TZ]Ā_ZĀ

TYT_TL_TYRĀQ`WW#^NLWPĀ_]PL_XPY_$ĀĀ
Ā
2^ĀOP[TN_POĀTYĀ7TR`]PĀ)"ĀOPXZY^_]L_TZYĀ_P^_TYRĀNLYĀMPĀLNSTPaPOĀ_S]Z`RSĀP^_LMWT^SXPY_ĀZQĀ
LĀOPXZY^_]L_TZYĀQLNTWT_dĀ OPXZ!"ĀOPaPWZ[XPY_ĀZQĀLĀ_P^_Ā[WLY"ĀNZX[WP_TZYĀZQĀ_P^_TYRĀLYOĀ
Z[P]L_TZY"ĀLYOĀ]P[Z]_TYRĀZQĀ_SP^PĀ]P^`W_^$ĀDSPĀOPXZĀ^SZ`WOĀMPĀLĀ^TX`WL_TZY"ĀTYĀ^XLWW#^NLWPĀ
 P$R$"Ā&$+#'ĀXRO!"ĀZQĀLĀ_]PL_XPY_Ā[]ZNP^^Ā_SL_ĀbTWWĀ^L_T^QdĀLWWĀ_]PL_XPY_Ā]P\`T]PXPY_^Ā
P^_LMWT^SPOĀTYĀ_SPĀCG2Ā]PR`WL_TZY^ĀQZ]ĀCGC2@Ā 2[[PYOTcĀ2$'$)!ĀbT_SĀNZY_TY`Z`^ĀQ`WWĀ
LOaLYNPOĀ_]PL_XPY_$Ā2Ā^`XXL]dĀZQĀ]PNZXXPYOPOĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā
@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$Ā
Ā

Ā Ā
Ā

• Ā
o 3`TWOĀLĀOPXZY^_]L_TZY#^NLWPĀ2G@7Ā_ZĀ^TX`WL_PĀLĀ_]PL_XPY_Ā[]ZNP^^Ā_SL_Ā

^L_T^QTP^ĀLWWĀ_]PL_XPY_Ā]P\`T]PXPY_^ĀQ]ZXĀCG2Ā]PR`WL_TZY^Ā 2[[PYOTcĀ
2$'$)!ĀbT_SĀNZY_TY`Z`^ĀQ`WWĀLOaLYNPOĀ_]PL_XPY_$Ā

o 5PXZY^_]L_PĀ_SL_Ā_SPĀ[]Z[Z^POĀ_]PL_XPY_ĀNLYĀ^L_T^QdĀ3L^TYĀ@WLYĀQZ]Ā=LWTM`Ā
4]PPVĀ 3L^TYĀ@WLY!ĀLYOĀ]PR`WL_Z]dĀ]P\`T]PXPY_^$Ā

o 5PaPWZ[ĀbL_P]Ā\`LWT_dĀOL_LĀQZ]Ā_SPĀDT_WPĀ((Ā6YRTYPP]TYRĀBP[Z]_ĀĀ
o 5P_P]XTYPĀZ[_TX`XĀOP^TRYĀLYOĀZ[P]L_TYRĀN]T_P]TLĀQZ]ĀLĀQ`WW#^NLWPĀ2GDĀ

QLNTWT_d$Ā
o @]ZaTOPĀLĀXPNSLYT^XĀQZ]Ā[`MWTNĀZ`_]PLNSĀLYOĀLNNP[_LYNP$Ā

• Ā

Task 1 – Demonstration Testing

Demonstration 
Facility

Develop Test 
Plan

Testing & 
Operation

Results & 
Reporting

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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o 9Y_PR]L_PĀ_P^_TYRĀL^^ZNTL_POĀbT_SĀPLNSĀ_]PL_XPY_Ā[]ZNP^^Ā_ZĀaLWTOL_PĀ
]PR`WL_Z]dĀNZX[WTLYNPĀ P$R$"ĀB?Ā]PUPN_TZYĀZQĀ^`]]ZRL_P ^!"ĀWZR#]PO`N_TZYĀZQĀ
'"*#OTZcLYPĀ_S]Z`RSĀ2?@!$Ā

o 6^_LMWT^SĀLĀOP_LTWPOĀbL_P]Ā\`LWT_dĀXZYT_Z]TYRĀ[]ZR]LXĀ_ZĀ`YOP]^_LYOĀ
ZNN`]]PYNPĀLYOĀ]PXZaLWĀZQĀVPdĀ[L]LXP_P]^Ā_S]Z`RSĀ_]PL_XPY_ĀJP$R$"Ā
[L_SZRPYĀNSLWWPYRPĀ_P^_TYR"ĀXLcTX`XĀNZY_LXTYLY_ĀWPaPW^ĀLYOĀYZ_TQTNL_TZYĀ
WPaPW^Ā =4<^ĀLYOĀ><^!K$ĀĀ

o 9YNZ][Z]L_PĀXZYT_Z]TYRĀZQĀ]PNZXXPYOPOĀNZY_LXTYLY_^ĀZQĀPXP]RTYRĀ
NZYNP]YĀ 464!ĀNZY^_T_`PY_^ĀWT^_POĀTYĀ2[[PYOTcĀ4Ā P$R$"Ā464^"Ā
>T_]Z^LXTYP^!$ĀĀ

o C`MXT_Ā_P^_Ā[WLYĀQZ]Ā]PaTPbĀMdĀ_SPĀ92@ĀLYOĀ55GĀ[]TZ]Ā_ZĀTX[WPXPY_L_TZY$Ā
• Ā

o E^PĀ_SPĀPc[P]TPYNPĀQ]ZXĀZ[P]L_TZYĀZQĀLYOĀ[P]QZ]XLYNPĀMdĀ_SPĀOPXZĀ_ZĀ
P^_LMWT^SĀLYOĀL^^P^^ĀOP^TRYĀN]T_P]TLĀQZ]ĀQ`_`]PĀQ`WW#^NLWPĀ2G@7$Ā

o ?[P]L_PĀ_SPĀOPXZY^_]L_TZY#^NLWPĀQLNTWT_dĀ_ZĀ[]ZaTOPĀaLW`LMWPĀZ[P]L_TZYLWĀ
Pc[P]TPYNPĀQZ]Ā^_LQQ"Ā[]TZ]Ā_ZĀTYT_TL_TYRĀQ`WW#^NLWPĀ_]PL_XPY_$Ā

o 7LNTWT_L_PĀ[`MWTNĀ_Z`]^ĀZQĀ_SPĀOPXZY^_]L_TZYĀQLNTWT_dĀ_ZĀRL]YP]Ā^`[[Z]_ĀQZ]Ā
@`]PĀGL_P]Ā@]ZR]LX$ĀĀ

o 4ZYO`N_Ā92@ĀXPP_TYR^ĀTYĀNZYN`]]PYNPĀbT_SĀZ[P]L_TZYĀ_ZĀ[]P^PY_Ā`[OL_P^Ā
ZYĀ_SPĀNZY_TY`Z`^Ā[P]QZ]XLYNPĀZQĀ_SPĀOPXZĀLYOĀLWWZbĀQZ]Ā_Z`]$Ā

• Ā
o 5PaPWZ[ĀLĀQTYLWĀ]P[Z]_ĀOP_LTWTYRĀLWWĀ]P^`W_^ĀQ]ZXĀ_SPĀ_P^_Ā[WLY$ĀĀ
o @]P^PY_Ā]P^`W_^ĀLYOĀNZYNW`^TZY^Ā_ZĀ_SPĀ9YOP[PYOPY_Ā2OaT^Z]dĀ@LYPWĀ 92@!Ā

LYOĀ55GĀQZ]Ā]PaTPb$Ā
Ā

8dO]ZOdYLXTNĀ]P^P]aZT]ĀXZOPWTYRĀT^Ā]P\`T]POĀMdĀ_SPĀ55GĀTYĀ_bZĀ[SL^P^"ĀbT_SĀLYĀTYT_TLWĀ
]Z`YOĀ[]TZ]Ā_ZĀ]P^P]aZT]ĀL`RXPY_L_TZYĀLYOĀQZWWZb#`[ĀbT_STYĀ^TcĀXZY_S^ĀZQĀL`RXPY_L_TZY$Ā
=ZOPWTYRĀPQQZ]_^Ā^SZ`WOĀMPĀNZ`[WPOĀbT_SĀ_]LNP]Ā^_`OTP^Ā_ZĀaLWTOL_PĀ_SPĀXZOPWTYRĀLYOĀ
aP]TQdĀOTW`_TZYĀLYOĀ_Z_LWĀ]P_PY_TZYĀ_TXPĀ DBD!$ĀBP^P]aZT]ĀXZYT_Z]TYRĀT^Ā]P\`T]POĀQZ]ĀLĀ(*#
XZY_SĀ[P]TZOĀ[]TZ]Ā_ZĀL`RXPY_L_TZYĀLYOĀQZ]ĀLYĀLOOT_TZYLWĀ(*ĀXZY_S^ĀLQ_P]ĀL`RXPY_L_TZY$Ā
5P_LTWPOĀTYQZ]XL_TZYĀZQĀLWWĀ^_P[^Ā]PRL]OTYRĀDL^VĀ(ĀT^Ā^SZbYĀTYĀ7TR`]PĀ*$Ā2Ā^`XXL]dĀZQĀ
]P\`T]POĀLYOĀ]PNZXXPYOPOĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$ĀĀ
Ā
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Ā Ā

• Ā
o 6^_LMWT^SĀLĀSdO]ZOdYLXTNĀXZOPWĀQZ]Ā_SPĀ<FB$Ā

Ā
o 4ZYaPYPĀLYĀ92@Ā_ZĀPaLW`L_PĀXZOPWPOĀNZYOT_TZY^ĀLYOĀ]P^`W_^$Ā

• ĀĀ
o 5PaPWZ[ĀLĀ[]Z_ZNZWĀQZ]ĀLĀ_]LNP]Ā^_`OdĀZQĀ<FB$Ā
o C`MXT_Ā[]Z_ZNZWĀ_ZĀ_SPĀ55GĀQZ]Āb]T__PYĀL[[]ZaLW$Ā

• Ā
o 7ZWWZbĀL[[]ZaPOĀ[]Z_ZNZWĀ_ZĀNZX[WP_PĀ_]LNP]Ā^_`OdĀZQĀ<FB$Ā

• ĀĀ
o E^TYRĀ_]LNP]Ā^_`OdĀ]P^`W_^"ĀNLWTM]L_PĀLYOĀaLWTOL_PĀ_SPĀPcT^_TYRĀ

SdO]ZOdYLXTNĀXZOPW$Ā6YRLRPĀ_SPĀ92@ĀLYOĀ55GĀQZ]Ā]PaTPbĀZQĀ_ST^ĀPQQZ]_$ĀĀ
•

o B`YĀNLWTM]L_POĀSdO]ZOdYLXTNĀXZOPWĀ_ZĀL^^P^^ĀNZX[WTLYNPĀbT_SĀOTW`_TZYĀ
LYOĀDBDĀ]P\`T]PXPY_^$Ā

• ĀĀ
o =ZYT_Z]TYRĀWZNL_TZY^ĀL_Ā_SPĀ<FBĀX`^_ĀMPĀTOPY_TQTPOĀQZ]ĀbL_P]Ā\`LWT_dĀ

XZYT_Z]TYRĀ]P\`T]PXPY_^Ā OPQTYPOĀTYĀ2[[PYOTcĀ2$'$+!ĀLYOĀ^`MXT__POĀ_ZĀ
55GĀQZ]Ā]PaTPbĀLYOĀL[[]ZaLW$

o =ZY_SWdĀXZYT_Z]TYRĀZQĀ_SPĀL[[]ZaPOĀ<FBĀXZYT_Z]TYRĀWZNL_TZY^Ā^SZ`WOĀMPĀ
NZX[WP_POĀQZ]ĀL_ĀWPL^_Ā(*ĀXZY_S^Ā[]TZ]Ā_ZĀZ[P]L_TZY"Ā_ZĀP^_LMWT^SĀML^PWTYPĀ

Task 2 – Tracer Studies and Reservoir Modeling/Monitoring

Reservoir Model 
Development

Tracer Study 
Protocol

Implement 
Tracer Study

Model Validation 
& Calibration

Modeling for 
Compliance

Prior to Augmentation

Confirm 
Compliance

Tracer Study 
Protocol

Implement Tracer 
Study

Model Validation

Within 6-months of Augmentation

Modeling of 
Normal Operations

Reservoir 
Monitoring

24-months Prior 
to Augmentation

24-months After 
Augmentation

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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bL_P]Ā\`LWT_dĀ_SP^PĀWZNL_TZY^$ĀDSPĀXZY_SWdĀ^LX[WP^ĀX`^_ĀMPĀLYLWdePOĀQZ]Ā
_SPĀNZY_LXTYLY_^ĀWT^_POĀTYĀDLMWP^Ā2(ĀLYOĀ2)$Ā?_SP]Ā55G#^[PNTQTPOĀ
NSPXTNLW^ĀLYOĀNZY_LXTYLY_^ĀXLdĀLW^ZĀMPĀ]P\`T]POĀ`[ZYĀ]PaTPbĀZQĀ_SPĀ
6YRTYPP]TYRĀBP[Z]_$Ā
2Q_P]ĀTYT_TLWĀXZYT_Z]TYRĀZQĀ]P^P]aZT]"Ā_SPĀ:@2ĀX`^_Ā^`MXT_ĀLĀ]P[Z]_Ā_ZĀ_SPĀ
55GĀLYOĀBGA43Ā^`XXL]TeTYRĀXZYT_Z]TYRĀ]P^`W_^Ā bL_P]Ā\`LWT_dĀOL_LĀ
LYOĀDBDĀNLWN`WL_TZY^!$Ā

•
o GT_STYĀ,ĀXZY_S^ĀZQĀQ`WW#^NLWPĀZ[P]L_TZYĀZQĀ_SPĀ2G@7"Ā]`YĀ_SPĀ

SdO]ZOdYLXTNĀ]P^P]aZT]ĀXZOPWĀ_ZĀ]PQWPN_ĀNZYOT_TZY^Ā`YOP]ĀYZ]XLWĀ
Z[P]L_TZY^$

•
o CTXTWL]Ā_ZĀ_SPĀ_]LNP]Ā^_`OdĀNZYO`N_POĀ[]TZ]Ā_ZĀL`RXPY_L_TZY"ĀOPaPWZ[ĀLĀ

_]LNP]Ā^_`OdĀ[]Z_ZNZWĀLYOĀ^`MXT_Ā_ZĀ55GĀQZ]ĀL[[]ZaLW$ĀĀ
•

o 7ZWWZbĀL[[]ZaPOĀ[]Z_ZNZWĀ_ZĀNZX[WP_PĀ_]LNP]Ā^_`OdĀZQĀ<FBĀ`YOP]Ā
SdO]L`WTNĀNZYOT_TZY^ĀL^^ZNTL_POĀbT_SĀYZ]XLWĀZ[P]L_TZY$Ā

•
o E^TYRĀ_]LNP]Ā^_`OdĀ]P^`W_^"ĀaLWTOL_PĀ_SPĀSdO]ZOdYLXTNĀXZOPW$Ā

• Ā
o E^TYRĀ_SPĀ]P^`W_^ĀQ]ZXĀ<FBĀXZOPWTYRĀLYOĀ_]LNP]Ā^_`OTP^"ĀNZYQT]XĀ_SL_Ā

NZX[WTLYNPĀLWWĀ_TXP^Ā`YOP]ĀLWWĀZ[P]L_TYRĀNZYOT_TZY^$ĀĀĀ
• ĀĀ

o =ZY_SWdĀXZYT_Z]TYRĀZQĀ_SPĀ[]PaTZ`^Wd#L[[]ZaPOĀ<FBĀXZYT_Z]TYRĀ
WZNL_TZY^Ā^SZ`WOĀMPĀNZX[WP_POĀQZ]ĀL_ĀWPL^_Ā(*ĀNZY^PN`_TaPĀXZY_S^Ā
QZWWZbTYRĀ_SPĀ^_L]_ĀZQĀQ`WW#_TXPĀZ[P]L_TZYĀZQĀ_SPĀ2G@7$ĀĀ

o 2Q_P]ĀNZX[WP_TZYĀZQĀ_SPĀ(*#XZY_SĀXZYT_Z]TYRĀ[]ZR]LX"Ā_SPĀ:@2ĀNLYĀL[[WdĀ
_ZĀ55GĀ_ZĀ]PO`NPĀ_SPĀXZYT_Z]TYRĀQ]P\`PYNdĀ_ZĀdPL]Wd$Ā

• 4ZYaPYPĀLĀ^`MNZXXT__PPĀZQĀ_SPĀ92@Ā_ZĀ]PaTPbĀPLNSĀ_]LNP]Ā^_`OdĀ[]Z_ZNZW$Ā
• 5PaPWZ[ĀLĀ]P^P]aZT]ĀZ[P]L_TZYĀ^_]L_PRdĀQZ]Ā]PaTPbĀMdĀ55GĀLYOĀ92@Ā_ZĀXLTY_LTYĀ

XLcTX`XĀQWPcTMTWT_dĀZQĀ]P^P]aZT]ĀZ[P]L_TZY^ĀbSTWPĀXPP_TYRĀ]PR`WL_Z]dĀ
]P\`T]PXPY_^Ā OTW`_TZYĀLYOĀDBD!$Ā

• 4ZYQT]XĀL[[WTNLMTWT_dĀZQĀ>L_TZYLWĀ@ZWW`_LY_Ā5T^NSL]RPĀ6WTXTYL_TZYĀCd^_PXĀ >@56C!Ā
[P]XT_$ĀĀ

Ā

DSPĀOP^TRYĀ[SL^PĀ^SZ`WOĀMPĀTYT_TL_POĀLQ_P]Ā]P^`W_^ĀQ]ZXĀ_SPĀOPXZY^_]L_TZYĀ_P^_TYRĀL]PĀ
LaLTWLMWP$Ā2WWĀ^TRYTQTNLY_ĀQTYOTYR^ĀRWPLYPOĀQ]ZXĀZ[P]L_TZYĀZQĀ_SPĀOPXZĀ^SZ`WOĀMPĀ
TYNZ][Z]L_POĀTY_ZĀ_SPĀOP^TRYĀZQĀ_SPĀ2G@7$ĀDSPĀOP^TRYĀ^SZ`WOĀLW^ZĀTYNZ][Z]L_PĀLWWĀZQĀ_SPĀ
NZX[WTLYNPĀ]P\`T]PXPY_^ĀP^_LMWT^SPOĀMdĀ55GĀLYOĀBGA43$Ā2^ĀTYOTNL_POĀTYĀ7TR`]PĀ+"Ā
_SPĀ[L_SbLdĀOPQTYPOĀQZ]ĀDL^VĀ)ĀL^^`XP^ĀLOZ[_TZYĀZQĀ_SPĀOP^TRY#MTO#M`TWOĀ 533!Ā
[]ZN`]PXPY_Ā^_]L_PRd"ĀTYĀbSTNSĀLĀ^TYRWPĀOP^TRYĀ_PLXĀbTWWĀMPĀ]P^[ZY^TMWPĀQZ]ĀOPaPWZ[XPY_Ā

LY_ĀNSLYRP^ĀZNN`]]TYRĀ
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_Ā^_]L_PRTP^ĀXLdĀ
TX[LN_Ā_SPĀ_TXTYRĀZQĀOPaPWZ[TYRĀ_SPĀ[]ZUPN_Ā6YRTYPP]TYRĀBP[Z]_Ā DL^VĀ*!$Ā2Ā^`XXL]dĀZQĀ
]P\`T]POĀLYOĀ]PNZXXPYOPOĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$Ā
Ā

Ā Ā

Ā

•
o 9YT_TL_PĀ_SPĀ[]PWTXTYL]dĀOP^TRYĀPQQZ]_ĀQZWWZbTYRĀ_SPĀNZYNW`^TZYĀZQĀ

OPXZY^_]L_TZYĀ_P^_TYR"Ā_ZĀTYNZ][Z]L_PĀQTYOTYR^ĀQ]ZXĀ_SPĀOPXZ$Ā
o 3`TWOĀ`[ZYĀOP^TRYĀN]T_P]TLĀP^_LMWT^SPOĀO`]TYRĀOPXZY^_]L_TZYĀ_P^_TYRĀ_ZĀ

OPaPWZ[ĀLĀ[]PWTXTYL]dĀOP^TRY$Ā
o BPaTPbĀ_SPĀ[]PWTXTYL]dĀOP^TRYĀOZN`XPY_^Ā_ZĀPY^`]PĀ]PR`WL_Z]dĀ

NZX[WTLYNP$
•

o Ā533Ā
[]ZN`]PXPY_ĀL[[]ZLNS!ĀL^Ā_SPĀML^T^ĀQZ]Ā_SPĀQT]^_ĀO]LQ_ĀZQĀ_SPĀ6YRTYPP]TYRĀ
BP[Z]_ĀOP^N]TMPOĀTYĀDL^VĀ*ĀL^ĀbPWWĀL^ĀQZ]Ā_SPĀ6YaT]ZYXPY_LWĀ9X[LN_ĀBP[Z]_Ā
OP^N]TMPOĀTYĀDL^VĀ,$

•
o P[Z]_$ĀĀ
o

•
o 4ZX[WP_PĀLĀQTYLWĀOP^TRYĀ]P[Z]_$
o C`MXT_Ā_SPĀQTYLWĀOP^TRYĀ]P[Z]_ĀLYOĀO]LbTYR^ĀLYOĀ^[PNTQTNL_TZY^Ā_ZĀ55GĀ

QZ]Ā]PaTPbĀLYOĀTY[`_$Ā

• =LTY_LTYĀNZXX`YTNL_TZYĀbT_SĀ55GĀ_ZĀVPP[Ā_SPĀ]PR`WL_Z]^ĀTYQZ]XPOĀZQĀOP^TRYĀ
[L]LXP_P]^ĀLYOĀNSLYRP^Ā_S]Z`RSZ`_Ā_SPĀOP^TRYĀ[]ZNP^^Ā_ZĀQLNTWT_L_PĀCGC2@Ā
L[[]ZaLW$

Task 3 – Design*

Preliminary 
Design

30% Design

60% Design

100% 
Design

*Assumes DBB and no 
significant changes from 
60% to 100% design

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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DSPĀ]PR`WL_TZY^Ā]P\`T]PĀ_SL_ĀLYĀPYRTYPP]TYRĀ]P[Z]_ĀMPĀ[]P[L]POĀLYOĀ^`MXT__POĀ_ZĀ_SPĀ55GĀ
QZ]ĀL[[]ZaLWĀ[]TZ]Ā_ZĀTX[WPXPY_L_TZYĀZQĀ_SPĀ[]ZUPN_$ĀDSPĀ]P[Z]_ĀbTWWĀOP^N]TMPĀ_SPĀZaP]LWWĀ
[]ZUPN_ĀTYNW`OTYRĀ^Z`]NPĀNZY_]ZW"Ā_SPĀDL[TLĀGB7"Ā_SPĀ2G@7"Ā_SPĀ<FB"Ā_SPĀGP^_WLVPĀ7@"Ā
LYOĀOT^_]TM`_TZY$ĀDSPĀ55Gi^ĀNZYOT_TZYLWĀL[[]ZaLWĀZQĀ_SPĀ6YRTYPP]TYRĀBP[Z]_ĀT^Ā]P\`T]POĀ
MPQZ]PĀ_SPĀ[]ZUPN_ĀNLYĀMPĀ[P]XT__PO$Ā
Ā
DSPĀPYRTYPP]TYRĀ]P[Z]_ĀbTWWĀMPĀVPdĀ_ZĀXPP_TYRĀLYOĀOPXZY^_]L_TYRĀXLYdĀZQĀ_SPĀ
]P\`T]PXPY_^ĀTYĀ_SPĀCG2ĀBPR`WL_TZY^"ĀTYNW`OTYRĀM`_ĀYZ_ĀWTXT_POĀ_Z0ĀĀ

'!ĀLĀNZY_TYRPYNdĀ[WLYĀ_ZĀL^^`]PĀYZĀ`Y_]PL_POĀZ]Ā[ZZ]WdĀ_]PL_POĀbL_P]ĀbTWWĀMPĀ
OT^NSL]RPOĀ_ZĀ_SPĀ<FB1ĀĀ

(!ĀLĀOP^N]T[_TZYĀZQĀ_SPĀUZTY_Ā[WLYĀQZ]Ā_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀOPaPWZ[POĀMdĀ_SPĀ:@2Ā
 PYNZX[L^^TYRĀDL[TLĀGB7ĀLYOĀGP^_WLVPĀ7@!Ā_SL_ĀTYNW`OP^ĀNZ]]PN_TaPĀLN_TZY^ĀTYĀ_SPĀPaPY_Ā
ZQĀQLTW`]PĀ_ZĀXPP_ĀbL_P]Ā\`LWT_dĀ]P\`T]PXPY_^ĀL^ĀbPWWĀL^ĀZ[P]L_TZYLWĀNSLYRP^Ā_SL_ĀXLdĀ
LOaP]^PWdĀTX[LN_Ā_SPĀ\`LWT_dĀZQĀ_SPĀ]PNdNWPOĀbL_P]Ā_ZĀMPĀ`^POĀTYĀ]P^P]aZT]ĀL`RXPY_L_TZY1ĀĀ

)!ĀLĀOP^N]T[_TZYĀZQĀ_SPĀ[Z_PY_TLWĀTX[LN_^Ā]P^`W_TYRĀQ]ZXĀ_SPĀTY_]ZO`N_TZYĀZQĀ_SPĀ
[`]TQTPOĀbL_P]ĀL^ĀLĀ^Z`]NPĀbL_P]ĀQZ]Ā_SPĀGP^_WLVPĀ7@"ĀL^ĀbPWWĀL^ĀTY_ZĀ_SPĀO]TYVTYRĀbL_P]Ā
OT^_]TM`_TZYĀ^d^_PX1ĀLYOĀĀ

*!ĀLĀOP^N]T[_TZYĀZQĀ_SPĀ_PNSYTNLW"ĀXLYLRP]TLW"ĀLYOĀQTYLYNTLWĀNL[LNT_dĀZQĀ_SPĀ:@2Ā_ZĀ
L^^`]PĀNZX[WTLYNPĀbT_SĀ_SPĀ]PR`WL_TZY^$ĀĀ
Ā
9QĀ_SPĀ[]ZUPN_ĀT^Ā[]ZN`]POĀ`^TYRĀLĀ_]LOT_TZYLWĀ533ĀXP_SZO"Ā_SPĀ6YRTYPP]TYRĀBP[Z]_ĀNLYĀMPĀ

Y#M`TWOĀZ]Ā[]ZR]P^^TaPĀ
OP^TRYĀ_ZĀMPRTYĀ_ZĀO]LQ_Ā

_SPĀ6YRTYPP]TYRĀBP[Z]_$ĀDST^ĀT^ĀO`PĀ_ZĀ_SPĀ[Z_PY_TLWĀNSLYRP^ĀTYĀOP^TRYĀ_SL_ĀXLdĀZNN`]Ā
ĀXP_SZO^$Ā2W_P]YL_TaPWd"Ā

_SPĀ6YRTYPP]TYRĀBP[Z]_ĀNLYĀMPĀ[]P[L]POĀO`]TYRĀPL]WdĀ^_LRP^ĀZQĀOP^TRYĀLYOĀNLYĀMPĀ
XZOTQTPOĀL_ĀLĀWL_P]Ā_TXP$ĀBPRL]OWP^^"Ā_SPĀ7TYLWĀ6YRTYPP]TYRĀBP[Z]_ĀbTWWĀYPPOĀ_ZĀ]PQWPN_Ā_SPĀ

Ā
DSPĀ[]ZR]P^^TZYĀZQĀ^_P[^ĀTYNW`OPOĀTYĀDL^VĀ*ĀT^ĀTYOTNL_POĀTYĀ7TR`]PĀ,$Ā2Ā^`XXL]dĀZQĀ
]P\`T]POĀLYOĀ]PNZXXPYOPOĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$ĀĀ
Ā
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Ā

• Ā
o 5PaPWZ[ĀLYĀTY_P]YLWĀO]LQ_ĀZQĀ_SPĀPYRTYPP]TYRĀ]P[Z]_ĀLYOĀPY^`]PĀ]PaTPbĀZQĀ

LWWĀ^PN_TZY^ĀMdĀ]PWPaLY_Ā^_LVPSZWOP]^$Ā
• Ā

o 5PaPWZ[ĀLĀO]LQ_ĀZQĀ_SPĀ6YRTYPP]TYRĀBP[Z]_Ā_SL_ĀbTWWĀMPĀ^`MXT__POĀ_ZĀ55G$Ā
o C`MXT_ĀO]LQ_Ā(Ā_ZĀ55GĀQZ]Ā]PaTPb$Ā

• Ā
o BPaT^PĀPYRTYPP]TYRĀ]P[Z]_ĀLNNZ]OTYRĀ_ZĀ55GĀNZXXPY_^ĀLYOĀOPaPWZ[ĀLĀ

YPbĀO]LQ_ĀZQĀ_SPĀ6YRTYPP]TYRĀBP[Z]_Ā_SL_ĀbTWWĀMPĀ^`MXT__POĀ_ZĀ55G$Ā
o C`MXT_ĀO]LQ_Ā)Ā_ZĀ55GĀQZ]Ā]PaTPb$Ā

• Ā
o 7LNTWT_L_PĀL_ĀWPL^_Ā_S]PPĀ[`MWTNĀSPL]TYR^ĀSPWOĀMdĀ55GĀLYOĀ[]ZaTOP"ĀTYĀ

NZYU`YN_TZYĀbT_SĀ_SPĀ:@2"ĀTYQZ]XL_TZYĀ[]PL[[]ZaPOĀMdĀ55GĀ T$P$"ĀO]LQ_Ā)Ā
ZQĀ_SPĀPYRTYPP]TYRĀ]P[Z]_!Ā_ZĀMPĀ[]P^PY_POĀ_ZĀ_SPĀ[`MWTNĀL_Ā_SPĀSPL]TYRĀLYOĀ
LaLTWLMWPĀZYĀ_SPĀ:@2i^ĀbPM^T_P$ĀDSPĀTYQZ]XL_TZYĀX`^_ĀMPĀLaLTWLMWPĀ)&ĀOLd^Ā
[]TZ]Ā_ZĀPLNSĀ[`MWTNĀSPL]TYRĀQZ]Ā[`MWTNĀLNNP^^ĀLYOĀPaLW`L_TZY$

•
o 9QĀYPNP^^L]d"Ā]PaT^PĀ_SPĀPYRTYPP]TYRĀ]P[Z]_ĀML^POĀZYĀNZXXPY_^ĀXLOPĀL_Ā_SPĀ

[`MWTNĀSPL]TYR$
• Ā

o ?YNPĀ_SPĀPYRTYPP]TYRĀ]P[Z]_ĀT^ĀQTYLWTePO"Ā55GĀbTWWĀT^^`PĀLĀNZYOT_TZYLWĀ
L[[]ZaLWĀWP__P]ĀQZ]Ā_SPĀ[]ZUPN_$ĀEW_TXL_PWd"Ā_SPĀNZYOT_TZYLWĀL[[]ZaLWĀ
TYQZ]X^Ā_SPĀ>@56CĀ[P]XT_ĀT^^`POĀQZ]Ā_SPĀOT^NSL]RPĀ_ZĀ_SPĀ<FB$

Task 4 – Engineering Report & 
Public Hearings

Public Hearings

Draft 2 Engineering 
Report

Draft Engineering 
Report

Final Engineering 
Report

DDW Conditional 
Approval

Draft 3 Engineering 
Report

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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• GSTWPĀOPaPWZ[TYRĀ_SPĀTYT_TLWĀO]LQ_ĀZQĀ_SPĀPYRTYPP]TYRĀ]P[Z]_"ĀT_ĀT^Ā]PNZXXPYOPOĀ_ZĀ
XPP_Ā]PR`WL]WdĀbT_SĀ55GĀ_ZĀ]PaTPbĀLYOĀOT^N`^^ĀLYdĀNSLWWPYRTYRĀL^[PN_^ĀZQĀOP^TRYĀ
LYOĀXPP_TYRĀ]PR`WL_Z]dĀ]P\`T]PXPY_^$ĀDST^ĀXLdĀTYNW`OPĀ_Z[TN^Ā^`NSĀL^Ā[L_SZRPYĀ
]PXZaLWĀN]POT_TYR"Ā]PXZaLWĀZQĀNSPXTNLWĀNZY_LXTYLY_^"Ā]PWTLMTWT_d"ĀXZYT_Z]TYR"Ā
]P^P]aZT]ĀXZOPWTYR"Ā^Z`]NPĀNZY_]ZW"ĀLYOĀZ_SP]^$Ā3dĀPYRLRTYRĀ55GĀPL]WdĀTYĀ_ST^Ā
[]ZNP^^"Ā_SPĀOPaPWZ[XPY_ĀZQĀ_SPĀPYRTYPP]TYRĀ]P[Z]_ĀbTWWĀMPĀTYQZ]XPOĀMdĀ55Gi^Ā
NZYNP]Y^"ĀLYOĀ_SPĀ:@2ĀbTWWĀMPRTYĀ_ZĀM`TWOĀ_]`^_ĀbT_SĀ_SPĀ]PR`WL_Z]^$ĀĀ

Ā

4ZY^TOP]TYRĀ_SPĀXLYdĀXZYT_Z]TYRĀLYOĀ]P[Z]_TYRĀ]P\`T]PXPY_^ĀhĀLYOĀZaP]WL[ĀMP_bPPYĀ
55GĀLYOĀBGA43Ā]P\`T]PXPY_^ĀTYĀ^ZXPĀTY^_LYNP^ĀhĀL^^ZNTL_POĀbT_SĀLĀCGC2@"ĀT_ĀT^Ā
]PNZXXPYOPOĀ_ZĀOPaPWZ[ĀLĀ@`]PĀGL_P]Ā=ZYT_Z]TYRĀLYOĀBP[Z]_TYRĀ@WLYĀQZ]Ā
NZXX`YTNL_TYRĀ]PR`WL_Z]dĀNZX[WTLYNP$ĀDST^Ā[WLYĀbTWWĀM`TWOĀ`[ZYĀ_SPĀ5]LQ_Ā)Ā6YRTYPP]TYRĀ
BP[Z]_Ā_ZĀOZN`XPY_Ā_SPĀ^[PNTQTNĀXZYT_Z]TYRĀWZNL_TZY^"ĀbL_P]Ā\`LWT_dĀ[L]LXP_P]^"ĀLYOĀ
Q]P\`PYNdĀZQĀXZYT_Z]TYRĀLYOĀ]P[Z]_TYRĀQZ]Ā_SPĀ@`]PĀGL_P]Ā@]ZR]LX$ĀDSPĀRZLWĀZQĀ_ST^Ā[WLYĀ
T^Ā_ZĀL^^T^_Ā_SPĀBGA43ĀLYOĀ55GĀTYĀOPaPWZ[TYRĀ_SPĀ[P]XT_Ā_SL_ĀbTWWĀPYQZ]NPĀLWWĀ
]P\`T]PXPY_^ĀQZ]ĀLĀCGC2@$ĀDSPĀXZYT_Z]TYRĀLYOĀ]P[Z]_TYRĀ]P\`T]PXPY_^ĀQZ]Ā55GĀLYOĀ
BGA43ĀL]PĀ^SZbYĀTYĀDLMWPĀ'$ĀDSPĀ^_P[^ĀTYNW`OPOĀTYĀDL^VĀ+ĀL]PĀTYOTNL_POĀTYĀ7TR`]PĀ-$Ā
DSPĀQTYLWĀ=ZYT_Z]TYRĀLYOĀBP[Z]_TYRĀ@WLYĀbTWWĀ[]ZaTOPĀLĀRZZOĀ^_L]_TYRĀ[ZTY_ĀQZ]Ā_SPĀ
Z[P]L_TZY^Ā[WLYĀQ`]_SP]ĀOP^N]TMPOĀTYĀDL^VĀ-$Ā2Ā^`XXL]dĀZQĀ]PNZXXPYOPOĀDL^VĀ+ĀLN_TZY^Ā
[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$ĀĀ
Ā
Ā

Ā Ā

Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā
Ā

Draft Monitoring 
& Reporting Plan

Final Monitoring 
& Reporting Plan

Task 5 – Monitoring & 
Reporting Plan

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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Ā Ā
HĀ >2Ā
HĀ >2Ā
HĀ HĀ

HĀ HĀ

HĀ HĀ
HĀ HĀ
HĀ HĀ
HĀ >2Ā

HĀ HĀ

>2Ā HĀ

>2Ā HĀ

>2Ā HĀ
>2Ā HĀ

Ā

•
o 5PQTYPĀ2G@7ĀPQQW`PY_ĀbL_P]Ā\`LWT_dĀLYOĀ]P^P]aZT]ĀXZYT_Z]TYRĀRZLW^Ā

TYNW`OTYRĀ_SPĀOT^_TYN_TZYĀMP_bPPYĀXZYT_Z]TYRĀ]P\`T]POĀMdĀ55GĀLYOĀ
BGA43Ā DLMWPĀ,!ĀL^ĀbPWWĀL^Ā[]Z[Z^POĀ]P[Z]_TYR$Ā

o 9YNW`OPĀ[]Z[Z^POĀ[]ZO`N_ĀbL_P]ĀXZYT_Z]TYR"ĀTYNW`OTYRĀ^LX[WPĀWZNL_TZY^Ā
LYOĀQ]P\`PYNd$ĀĀ

o 9YNW`OPĀ_SPĀ[]Z[Z^POĀ]P[Z]_TYRĀ^NSPO`WP$ĀĀ
o 4ZX[WP_PĀLQ_P]Ā_SPĀ_ST]OĀO]LQ_ĀZQĀPYRTYPP]TYRĀ]P[Z]_ĀT^ĀQTYT^SPO$
o C`MXT_Ā_ZĀ55GĀLYOĀBGA43ĀQZ]Ā]PaTPb$ĀĀ

•
o 9YNZ][Z]L_PĀNZXXPY_^ĀQ]ZXĀBGA43ĀLYOĀ55G$Ā
o C`MXT_Ā_ZĀBGA43ĀQZ]Ā]PaTPbĀMPQZ]PĀ>@56CĀ[P]XT_ĀT^ĀT^^`PO$Ā
o E^PĀL^Ā_SPĀ^_L]_TYRĀ[ZTY_ĀQZ]Ā_SPĀ?[P]L_TZY^Ā@WLYĀ DL^VĀ-!$Ā

Ā

2Ā^`NNP^^Q`WĀCGC2@Ā]P\`T]P^ĀX`W_T[WPĀ[P]XT_^ĀQ]ZXĀX`W_T[WPĀLRPYNTP^ĀO`PĀ_ZĀ_SPĀ
NZX[WPcĀTY_P]LN_TZYĀMP_bPPYĀbL^_PbL_P]"ĀO]TYVTYRĀbL_P]"ĀLYOĀPYaT]ZYXPY_LWĀOT^NSL]RP^$Ā
DSP]PĀL]PĀQZ`]ĀXLUZ]ĀXTWP^_ZYP^ĀQZ]Ā[P]XT__TYR0Ā '!Ā6YaT]ZYXPY_LWĀ9X[LN_ĀBP[Z]_Ā 69B!"Ā
 (!ĀC`]QLNPĀGL_P]Ā2`RXPY_L_TZYĀ>L_TZYLWĀ@ZWW`_LY_Ā5T^NSL]RPĀ6WTXTYL_TZYĀCd^_PXĀ CG2Ā
>@56C!Ā@P]XT_"Ā )!ĀE[OL_POĀ5]TYVTYRĀGL_P]ĀD]PL_XPY_Ā@WLY_Ā@P]XT_"ĀLYOĀ *!Ā3]TYPĀ
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5T^[Z^LWĀ@P]XT_ĀZ]Ā2R]PPXPY_$Ā5P_LTWPOĀTYQZ]XL_TZYĀZQĀLWWĀ^_P[^Ā]PRL]OTYRĀDL^VĀ,ĀT^Ā
^SZbYĀTYĀ7TR`]PĀ.$Ā2Ā^`XXL]dĀZQĀ]P\`T]POĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā
[]ZaTOPOĀMPWZb$ĀĀ
Ā

Ā

• Ā
o 9QĀ_SPĀ[]ZUPN_ĀT^ĀOP_P]XTYPOĀ_ZĀSLaPĀYZĀ^TRYTQTNLY_ĀPQQPN_ĀZYĀ_SPĀ

PYaT]ZYXPY_"ĀLYĀ69BĀXLdĀYZ_ĀMPĀ]P\`T]PO$Ā8ZbPaP]"ĀbT_SĀYPbĀ[T[PWTYP^"Ā
LYĀ2G@7Ā^T_P"ĀLYOĀOT^NSL]RPĀZQĀbL_P]ĀLYOĀ]P^TO`LW^"ĀLYĀ69BĀbTWWĀXZ^_Ā
WTVPWdĀMPĀ]P\`T]PO$ĀDSPĀ69BĀT^Ā]P\`T]POĀL^Ā[L]_ĀZQĀNZX[WTLYNPĀbT_SĀ46A2$Ā
9_ĀT^Ā^`RRP^_POĀ_SL_Ā_SPĀ69BĀMPĀOPaPWZ[POĀL]Z`YOĀ_SPĀ^LXPĀ_TXPĀ
OP^TRYĀZQĀ_SPĀ2G@7ĀTYĀZ]OP]Ā_ZĀLOP\`L_PWdĀOP^N]TMPĀ_SPĀ[]ZUPN_i^ĀTX[LN_Ā
ZYĀ_SPĀPYaT]ZYXPY_ĀLYOĀXPL^`]P^ĀQZ]ĀXT_TRL_TZYĀLYOĀ[]PaPY_TZY$ĀDSPĀ
BGA43ĀbTWWĀYZ_ĀT^^`PĀLYĀ>@56CĀ[P]XT_Ā`Y_TWĀ_SPĀ69BĀ[]ZNP^^ĀSL^ĀMPPYĀ
NZX[WP_PO$Ā

• Ā
o ?YNPĀ_SPĀ6YRTYPP]TYRĀBP[Z]_Ā Q]ZXĀDL^VĀ*!ĀSL^ĀMPPYĀQTYLWTePO"Ā_SPĀ:@2Ā

bTWWĀYPPOĀ_ZĀOPaPWZ[ĀLYĀ>@56CĀ[P]XT_ĀL[[WTNL_TZYĀQZ]Ā_SPĀ[]ZUPN_$ĀDSPĀ
CG2Ā>@56CĀ[P]XT_ĀbTWWĀMPĀ`^POĀ_ZĀPYQZ]NPĀXLYdĀZQĀ_SPĀ]P\`T]PXPY_^ĀQZ]Ā
_SPĀ2G@7ĀPQQW`PY_ĀQ]ZXĀ_SPĀCG2Ā]PR`WL_TZY^$Ā

• Ā
o DSPĀBGA43ĀbTWWĀ]PaTPbĀ_SPĀ>@56CĀ[P]XT_ĀL[[WTNL_TZYĀLYOĀMPRTYĀ_ZĀ

O]LQ_Ā_SPĀ>@56CĀ[P]XT_$Ā

Task 6 – Environmental Compliance & Permitting

Update Drinking Water 
Treatment Plant Permit

Updated Drinking Water 
Treatment Plant Permit 

Issued

SWA NPDES Permit 
Application

RWQCB Permit 
Review

SWA NPDES Permit 
Issued

SWA NPDES Permit 
Public Hearing

Brine Disposal Permit 
or Agreement 
Development

Brine Disposal Permit 
or Agreement 

Approval

Environmental 
Impact Report

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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• Ā
o DSPĀBGA43ĀbTWWĀT^^`PĀLĀO]LQ_ĀZQĀ_SPĀ>5@6CĀ[P]XT_ĀLYOĀSZWOĀLĀ[`MWTNĀ

NZXXPY_Ā[P]TZOĀL^ĀbPWWĀL^ĀLĀ[`MWTNĀSPL]TYR$
•

o 7ZWWZbTYRĀ_SPĀ[`MWTNĀSPL]TYR"Ā_SPĀBGA43ĀbTWWĀT^^`PĀ_SPĀ>@56CĀ[P]XT_$
• Ā

o GSPYĀ_SPĀ>@56CĀ[P]XT_ĀT^ĀT^^`PO"Ā_SPĀ:@2Ā^SZ`WOĀbZ]VĀbT_SĀ55GĀ_ZĀ
`[OL_PĀ_SPĀO]TYVTYRĀbL_P]Ā_]PL_XPY_Ā[WLY_Ā[P]XT_ĀbT_SĀTYQZ]XL_TZYĀLMZ`_Ā
_SPĀYPbĀ^Z`]NPĀbL_P]$

•
o GSPYĀ_SPĀ[]ZUPN_ĀT^Ā]PLOdĀQZ]Ā^_L]_#`["Ā55GĀbTWWĀ`[OL_PĀLYOĀT^^`PĀ_SPĀ

]PaT^POĀO]TYVTYRĀbL_P]Ā_]PL_XPY_Ā[WLY_Ā[P]XT_$
•

o DSPĀ2G@7ĀbTWWĀN]PL_PĀLĀM]TYPĀ^_]PLXĀ_SL_ĀbTWWĀYPPOĀ_ZĀMPĀOT^NSL]RPO$ĀDSPĀ
:@2ĀbTWWĀPT_SP]ĀYPPOĀLĀ[P]XT_Ā_ZĀOT^NSL]RPĀ_SPĀM]TYPĀZ]ĀbTWWĀYPPOĀ_ZĀ
OPaPWZ[ĀLYĀLR]PPXPY_ĀbT_SĀLYZ_SP]ĀLRPYNdĀQZ]ĀM]TYPĀOT^[Z^LW$

•
o @]TZ]Ā_ZĀ[]ZUPN_Ā^_L]_#`["Ā_SPĀ:@2ĀbTWWĀYPPOĀ_ZĀSLaPĀLYĀL[[]ZaPOĀM]TYPĀ

OT^[Z^LWĀ[P]XT_ĀZ]ĀLR]PPXPY_$
Ā

DSPĀZ[P]L_TZYĀ[WLYĀT^ĀLĀaT_LWĀOZN`XPY_ĀQZ]ĀLĀ^`NNP^^Q`WĀCGC2@$ĀDSPĀZ[P]L_TZYĀ[WLYĀT^Ā
]P\`T]POĀMdĀ_SPĀ]PR`WL_TZY^ĀLYOĀbTWWĀTYNW`OPĀOP_LTW^ĀLMZ`_Ā_SPĀ^_L]_#`["ĀZ[P]L_TZY"ĀLYOĀ
XLTY_PYLYNPĀZQĀ_SPĀCGC2@$Ā9QĀLĀ=ZYT_Z]TYRĀLYOĀBP[Z]_TYRĀ@WLYĀSL^ĀMPPYĀOPaPWZ[POĀ
 DL^VĀ+!"ĀT_ĀNLYĀ[]ZaTOPĀLĀ^ZWTOĀQZ`YOL_TZYĀQZ]ĀOPaPWZ[XPY_ĀZQĀ_SPĀ?[P]L_TZYĀ@WLY$ĀDSPĀ
DL^VĀ-Ā^_P[^ĀL]PĀ^SZbYĀTYĀ7TR`]PĀ/"ĀLWZYRĀbT_SĀ_SPĀPc[PN_POĀ[]ZR]P^^TZY$Ā2Ā^`XXL]dĀZQĀ
]P\`T]POĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_ĀT^Ā[]ZaTOPOĀMPWZb$Ā
Ā

Ā

• Ā
o DSPĀ:@2ĀbTWWĀYPPOĀ_ZĀOPaPWZ[ĀLYĀZ[P]L_TZYĀ[WLY$ĀDST^Ā[WLYĀbTWWĀM`TWOĀZQQĀ

_SPĀ6YRTYPP]TYRĀBP[Z]_Ā DL^VĀ*!"Ā=ZYT_Z]TYRĀLYOĀBP[Z]_TYRĀ@WLYĀ DL^VĀ+!"Ā
LYOĀLYdĀ]P\`T]PXPY_^ĀQ]ZXĀ_SPĀ[P]XT_^ĀT^^`POĀQZ]Ā_SPĀ[]ZUPN_Ā DL^VĀ,!$ĀĀ

o DSPĀ[WLYĀbTWWĀTOPY_TQdĀLYOĀOP^N]TMPĀ_SPĀZ[P]L_TZY^"ĀXLTY_PYLYNP"ĀLYLWd_TNLWĀ
XP_SZO^"ĀLYOĀXZYT_Z]TYRĀYPNP^^L]dĀ_ZĀXPP_Ā_SPĀ]P\`T]PXPY_^ĀZQĀ_SPĀ
]PR`WL_TZY^$ĀDST^ĀTYNW`OP^ĀLĀOP^N]T[_TZYĀZQĀ^P_[ZTY_^ĀQZ]ĀPLNSĀ`YT_Ā[]ZNP^^Ā
L_Ā_SPĀ2G@7"ĀLN_TZY^ĀQZ]ĀLWL]X^"ĀXZYT_Z]TYRĀZQĀN]T_TNLWĀNZY_]ZWĀ[ZTY_^"ĀLYOĀ
Z_SP]ĀTX[Z]_LY_ĀL^[PN_^ĀZQĀZ[P]L_TZY$Ā

Task 7 – Operation Plan

Draft Operation 
Plan

Final Operation 
Plan

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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o DSPĀ[WLYĀX`^_ĀLW^ZĀTYNW`OPĀLYĀZY#RZTYRĀ_]LTYTYRĀ[]ZR]LXĀQZ]Ā_SPĀZ[P]L_Z]^Ā
ZQĀ_SPĀCGC2@$Ā

o DSPĀ[WLYĀX`^_ĀMPĀ^`MXT__POĀ_ZĀ55GĀLYOĀ_SPĀBGA43ĀQZ]Ā]PaTPb$Ā
•

o BPaT^PĀ_SPĀZ[P]L_TZYĀ[WLYĀML^POĀZYĀ55GĀLYOĀBGA43ĀNZXXPY_^$
Ā

DSPĀ]P\`T]POĀLN_TZY^ĀOPQTYPOĀLMZaPĀL]PĀPc[PN_POĀ_ZĀMPĀ^`QQTNTPY_ĀQZ]Ā_ST^Ā_L^V$Ā
Ā

GSPYĀ_SPĀ2G@7ĀT^ĀNZY^_]`N_POĀLYOĀ]PLOdĀ_ZĀMPRTYĀ^_L]_#`[ĀLYOĀNZXXT^^TZYTYR"Ā_SP]PĀL]PĀ
^PaP]LWĀVPdĀ]P\`T]PXPY_^Ā_SL_ĀX`^_ĀMPĀXP_ĀMPQZ]PĀbL_P]ĀNLYĀMPĀOT^NSL]RPOĀ_ZĀ_SPĀ<FB$Ā
2WWĀZQĀ_SPĀ[P]XT_^ĀOT^N`^^POĀTYĀDL^VĀ,ĀX`^_ĀMPĀT^^`PO"ĀLYOĀ_SPĀ:@2ĀX`^_Ā^SZbĀ_SL_Ā_SPĀ
LOaLYNPOĀ_]PL_XPY_Ā[]ZNP^^P^ĀLNSTPaPĀ_SPĀ]P\`T]POĀ[L_SZRPYĀLYOĀNSPXTNLWĀ]PO`N_TZY^$Ā
DSPĀDL^VĀ-Ā^_P[^ĀL]PĀ^SZbYĀTYĀ7TR`]PĀ'&"ĀLYOĀLĀ^`XXL]dĀZQĀ]P\`T]POĀLYOĀ]PNZXXPYOPOĀ
LN_TZY^ĀT^Ā[]ZaTOPOĀMPWZb$

Ā

• DSPĀ:@2ĀX`^_ĀNZYO`N_ĀOPXZY^_]L_TZYĀ_P^_TYRĀ T$P$"ĀNSLWWPYRPĀLYO%Z]Ā^[TVTYRĀ_P^_^!Ā
L_Ā_SPĀ2G@7Ā_ZĀaLWTOL_PĀ_SPĀ_]PL_XPY_Ā[]ZNP^^P^ĀLYOĀNZYQT]XĀLNSTPaPXPY_ĀZQĀ_SPĀ
]P\`T]POĀ[L_SZRPYĀWZR#]PO`N_TZY^ĀLYOĀL_ĀWPL^_Ā&$+ĀWZR#]PO`N_TZYĀZQĀ'"*#OTZcLYP$Ā2Ā
_P^_TYRĀ[]Z_ZNZWĀLYOĀ^`M^P\`PY_Ā]P^`W_^ĀX`^_ĀMPĀ^`MXT__POĀ_ZĀ_SPĀ55GĀQZ]Āb]T__PYĀ
L[[]ZaLWĀLYOĀ^SZ`WOĀLW^ZĀTYNW`OPĀLĀaLWTOĀ^`]]ZRL_PĀZ]ĀZ[P]L_TZYLWĀ[L]LXP_P]Ā_ZĀMPĀ
`^POĀQZ]ĀNZY_TY`Z`^ĀXZYT_Z]TYR$Ā

• 7Z]Ā_SPĀB?Ā[]ZNP^^"Ā_SPĀ:@2ĀX`^_Ā[]Z[Z^PĀZY#RZTYRĀ[P]QZ]XLYNPĀXZYT_Z]TYRĀbT_SĀ
L_ĀWPL^_ĀZYPĀL[[]ZaPOĀNZY^_T_`PY_Ā_SL_ĀNLYĀTYOTNL_PĀbSPYĀ_SPĀTY_PR]T_dĀZQĀ_SPĀ
XPXM]LYPĀSL^ĀMPPYĀNZX[]ZXT^PO$Ā

Ā
Ā

• @]TZ]Ā_ZĀZ[P]L_TZY"ĀT_ĀT^Ā]PNZXXPYOPOĀ_SL_Ā_SPĀ2G@7Ā`YOP]RZĀNZXXT^^TZYTYRĀLYOĀ
_P^_TYRĀ_ZĀOPXZY^_]L_PĀ_SPĀ[P]QZ]XLYNPĀZQĀPLNSĀ`YT_Ā[]ZNP^^$ĀĀ

• DSPĀ[]ZUPN_Ā^SZ`WOĀSLaPĀLĀ[SL^POĀ^_L]_#`[Ā[WLY$ĀDSPĀ[SL^TYRĀ[WLYĀbTWWĀTYNW`OPĀ
]LX[TYRĀ`[Ā_SPĀQWZbĀ]L_PĀLYOĀOPXZY^_]L_TYRĀNZX[WTLYNPĀbT_SĀPLNSĀYPbĀ[SL^P$Ā

Ā
Ā

7ZWWZbTYRĀ_SPĀ^_L]_#`[ĀLYOĀNZXXT^^TZYTYRĀZQĀ_SPĀ2G@7"Ā_SPĀZ[P]L_TZYĀLYOĀXZYT_Z]TYRĀ
[SL^PĀbTWWĀNZXXPYNP$ĀDST^Ā_L^VĀbTWWĀNZY^T^_ĀZQĀ_SPĀPcPN`_TZYĀZQĀLWWĀ_SPĀZ[P]L_TZY^ĀLYOĀ
XZYT_Z]TYRĀOP_LTWPOĀLYOĀLR]PPOĀTYĀ_SPĀZ[P]L_TZYĀ[WLYĀ DL^VĀ-!$ĀDSPĀDL^VĀ/ĀXTWP^_ZYP^ĀL]PĀ

Construction Start-Up & 
Commissioning

Task 8 – Construction & Start-Up/Commissioning

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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TYOTNL_POĀTYĀ7TR`]PĀ''$Ā2Ā^`XXL]dĀZQĀ]P\`T]POĀLN_TZY^Ā[P]_TYPY_Ā_ZĀ_SPĀ@`]PĀGL_P]Ā@]ZUPN_Ā
T^Ā[]ZaTOPOĀMPWZb$Ā
Ā

Ā

Ā

•
o 7ZWWZbĀ_SPĀ2G@7ĀZ[P]L_TZY^Ā[WLYĀ]PaTPbPOĀLYOĀL[[]ZaPOĀMdĀ55G$Ā
o GT_STYĀ,ĀXZY_S^ĀZQĀZ[P]L_TZY"Ā_SPĀSdO]ZOdYLXTNĀXZOPWĀZQĀ_SPĀ]P^P]aZT]Ā

X`^_ĀMPĀNZYQT]XPOĀ_S]Z`RSĀLĀ^PNZYOĀ_]LNP]Ā^_`Od"ĀL^ĀOP_LTWPOĀTYĀDL^VĀ($Ā
o @]ZNPPOĀbT_SĀXZY_SWdĀXZYT_Z]TYRĀZQĀ<FBĀQZ]ĀYZĀWP^^Ā_SLYĀ(*ĀNZY^PN`_TaPĀ

XZY_S^ĀL_Ā_SPĀ^LX[WPĀWZNL_TZY^ĀTYT_TLWWdĀP^_LMWT^SPOĀLYOĀL[[]ZaPOĀMdĀ
55G"ĀL^ĀOP_LTWPOĀTYĀDL^VĀ($Ā2Q_P]ĀNZX[WP_TZYĀZQĀ_SPĀ(*ĀNZY^PN`_TaPĀ
XZY_S^ĀZQĀ]P^P]aZT]ĀXZYT_Z]TYRĀO`]TYRĀZ[P]L_TZY"Ā_SPĀ:@2ĀXLdĀL[[WdĀ_ZĀ_SPĀ
55GĀQZ]Ā]PO`NPOĀXZYT_Z]TYR$ĀBPO`NPOĀXZYT_Z]TYRĀXLdĀMPĀYZĀWP^^Ā_SLYĀ
dPL]Wd$ĀĀ

o GT_STYĀ,&ĀOLd^ĀZQĀNZX[WP_TYRĀ_SPĀQT]^_Ā'(ĀXZY_S^ĀZQĀQ`WW#^NLWPĀZ[P]L_TZYLWĀ
XZYT_Z]TYRĀZQĀ_SPĀQ`WWĀLOaLYNPOĀ_]PL_XPY_"Ā_SPĀ:@2ĀX`^_Ā^`MXT_ĀLĀ]P[Z]_Ā_ZĀ
_SPĀ55GĀLYOĀBGA43ĀTYNW`OTYRĀ]P^`W_^ĀQ]ZXĀ '!Ā_SPĀ^`]]ZRL_PĀLYO%Z]Ā
Z[P]L_TZYLWĀ[L]LXP_P]ĀXZYT_Z]TYR"Ā (!ĀOP^N]T[_TZYĀZQĀPQQTNLNdĀZQĀ_SPĀ
^`]]ZRL_PĀ_ZĀ]PQWPN_Ā_SPĀ]PO`N_TZYĀN]T_P]TZYĀZYĀ'"*#OTZcLYPĀLYOĀB?Ā
XPXM]LYPĀTY_PR]T_d"ĀLYOĀ )!ĀLN_TZY^Ā_LVPYĀTQĀQLTW`]PĀSL^ĀZNN`]]PO$

o 4ZYO`N_ĀXZY_SWdĀ^LX[WTYRĀZQĀ2G@7ĀPQQW`PY_Ā`YOP]ĀYZ]XLWĀZ[P]L_TZY^Ā
LYOĀ^`MXT_ĀT_ĀQZ]ĀLYLWd^T^ĀZQĀNSPXTNLW^ĀLYOĀNZY_LXTYLY_^ĀbT_SĀ=4<^ĀLYOĀ
><^ĀOP^N]TMPOĀTYĀDLMWP^Ā2'ĀLYOĀ2*$ĀBPO`N_TZYĀZQĀXZYT_Z]TYRĀQ]P\`PYNdĀ
 YZĀWP^^Ā_SLYĀ\`L]_P]Wd!ĀNLYĀMPĀ]P\`P^_POĀTQĀQZ]Ā_SPĀQT]^_Ā'(ĀNZY^PN`_TaPĀ
XZY_S^ĀYZĀ=4<ĀZ]Ā><ĀbL^ĀPcNPPOPO$

9QĀLĀ]P^`W_ĀPcNPPO^ĀLĀNZY_LXTYLY_i^Ā=4<ĀZ]ĀLN_TZYĀWPaPW"Ā_SPĀ
CGC2@ĀbL_P]Ā]PNdNWTYRĀLRPYNdĀ GB2!ĀX`^_ĀNZWWPN_ĀLYZ_SP]Ā
^LX[WPĀbT_STYĀ-(ĀSZ`]^ĀZQĀYZ_TQTNL_TZYĀZQĀ_SPĀ]P^`W_ĀLYOĀSLaPĀT_Ā
LYLWdePOĀQZ]Ā_SPĀNZY_LXTYLY_ĀL^ĀNZYQT]XL_TZY$Ā9QĀPcNPPOLYNPĀT^Ā
NZYQT]XPO"Ā:@2ĀX`^_ĀYZ_TQdĀ_SPĀ55GĀLYOĀBGA43ĀbT_STYĀ(*Ā
SZ`]^ĀLYOĀTYT_TL_PĀbPPVWdĀXZYT_Z]TYRĀ`Y_TWĀQZ`]ĀNZY^PN`_TaPĀbPPVWdĀ
]P^`W_^ĀL]PĀMPWZbĀ_SPĀNZY_LXTYLY_i^Ā=4<ĀZ]ĀLN_TZYĀWPaPW$ĀĀĀ
>Z_TQdĀ_SPĀ55G"ĀTQĀ_SPĀL[[WTNLMWPĀ[L_SZRPYĀ]PO`N_TZYĀT^ĀYZ_ĀXP_Ā
ML^POĀZYĀ_SPĀZY#RZTYRĀXZYT_Z]TYRĀ]P\`T]POĀbT_STYĀ(*ĀSZ`]^ĀZQĀT_^Ā
VYZbWPORPĀZQĀLYĀZNN`]]PYNP$Ā:@2ĀX`^_ĀTYaP^_TRL_PĀ_SPĀNL`^PĀLYOĀ
TYT_TL_PĀNZ]]PN_TaPĀLN_TZY^$ĀĀ
>Z_TQdĀ_SPĀ55G"ĀBGA43"ĀLYOĀGP^_WLVPĀ7@ĀTQĀ_SP]PĀT^ĀLĀQLTW`]PĀ_ZĀ
XPP_Ā_SPĀ[L_SZRPYĀ]PO`N_TZYĀN]T_P]TLĀWZYRP]Ā_SLYĀ*ĀNZY^PN`_TaPĀ
SZ`]^ĀZ]ĀXZ]PĀ_SLYĀLĀ_Z_LWĀZQĀ.ĀSZ`]^ĀO`]TYRĀLYdĀ-#OLdĀ[P]TZO$Ā

Task 9 – Operation & 
Monitoring

Operation

Legend:

= Recommended

= Required

= DDW Review

= IAP Review

= RWQCB Review
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7LTW`]P^ĀZQĀ^SZ]_P]ĀO`]L_TZYĀX`^_ĀMPĀ]P[Z]_POĀ_ZĀ_SPĀBGA43ĀYZĀ
WL_P]Ā_SLYĀ'&ĀOLd^ĀLQ_P]Ā_SPĀXZY_SĀTYĀbSTNSĀ_SPĀQLTW`]PĀZNN`]]PO$ĀĀĀ

o 3dĀ:`WdĀ'^_ĀZQĀPLNSĀdPL]"Ā:@2ĀX`^_Ā^`MXT_ĀLĀ]P[Z]_Ā_ZĀ_SPĀ55GĀLYOĀ
BGA43ĀTYNW`OTYR0Ā '!Ā_SPĀNZX[WTLYNPĀ^_L_`^ĀbT_SĀ_SPĀXZYT_Z]TYRĀ
]P\`T]PXPY_^"Ā (!ĀLYdĀaTZWL_TZY^Ā OL_P"ĀO`]L_TZYĀLYOĀYL_`]P!ĀLYOĀLN_TZY^Ā
_LVPYĀ NZ]]PN_TZYĀZ]Ā^`^[PY^TZYĀZQĀOPWTaP]d!"Ā )!ĀLYdĀNSLYRP^ĀTYĀZ[P]L_TZY^Ā
ZQĀLYdĀ`YT_Ā[]ZNP^^P^"ĀO`]TYRĀ[]PaTZ`^ĀNLWPYOL]ĀdPL]"ĀLYOĀ *!ĀOP^N]T[_TZYĀZQĀ
LY_TNT[L_POĀNSLYRP^Ā TX[LN_ĀZQĀLW_P]L_TZY!$Ā

DSPĀ]P\`T]POĀLN_TZY^ĀOPQTYPOĀLMZaPĀL]PĀPc[PN_POĀ_ZĀMPĀ^`QQTNTPY_ĀQZ]Ā_ST^Ā_L^V$ĀĀĀ
Ā

DSPĀ[L_SbLdĀ^SZbYĀTYĀ7TR`]PĀ(Ā^SZ`WOĀL^^T^_Ā_SPĀ:@2ĀTYĀ_LVTYRĀ_SPĀL[[]Z[]TL_PĀ^_P[^Ā_ZĀ
RLTYĀ]PR`WL_Z]dĀL[[]ZaLWĀQZ]Ā@`]PĀGL_P]ĀL^ĀLĀCGC2@$Ā2ĀNSPNVWT^_ĀNZaP]TYRĀ_SPĀT_PX^Ā
OT^N`^^POĀTYĀCPN_TZYĀ("ĀLWZYRĀbT_SĀ_SPĀ]PWPaLY_Ā]PR`WL_Z]dĀ]PQP]PYNPĀLYOĀ^`RRP^_POĀ_TXTYRĀ
T^Ā[]ZaTOPOĀTYĀDLMWPĀ($Ā2^ĀYZ_POĀ[]PaTZ`^Wd"ĀYZĀ^`]QLNPĀbL_P]ĀL`RXPY_L_TZYĀ[]ZUPN_ĀSL^Ā
MPPYĀ[P]XT__POĀdP_"Ā^ZĀ_ST^Ā[]ZNP^^ĀT^Ā^`MUPN_Ā_ZĀ^ZXPĀaL]TLMTWT_dĀL^Ā_SPĀ]PR`WL_Z]^Ā
OP_P]XTYPĀSZbĀ_ZĀMP^_ĀPYQZ]NPĀ_SPĀ]P\`T]PXPY_^ĀTYĀ_SPĀ]PR`WL_TZY^$Ā9_ĀT^Ā]PNZXXPYOPOĀ_SL_Ā
_SPĀ:@2ĀNWZ^PWdĀXZYT_Z]Ā_SPĀ[]ZR]P^^ĀZQĀZ_SP]Ā^`]QLNPĀbL_P]ĀL`RXPY_L_TZYĀ[]ZUPN_^ĀTYĀ_SPĀ
^_L_PĀ_ZĀNZY_TY`PĀ_ZĀWPL]YĀQ]ZXĀ_SPT]Ā[P]XT__TYRĀ[]ZNP^^ĀLYOĀ`YOP]^_LYOĀSZbĀ_ZĀ
^`NNP^^Q`WWdĀTY_P]LN_ĀbT_SĀ]PR`WL_Z]^Ā_S]Z`RSZ`_Ā_SPĀ@`]PĀGL_P]Ā[]ZUPN_$ĀĀ
Ā
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8aWXefba&ĀF(&Ā;Xaf_bj&ĀD(&Ā;eXjXf&ĀA(<(&ĀE_\i\Xe\&Ā8(&ĀIV[_Xa^&Ā;(&ĀIalWXe&ĀI(Ā",*+*#(Ā
Cba\gbe\aZĀIgeTgXZ\XfĀYbeĀ:[X`\VT_fĀbYĀ<`XeZ\aZĀ:baVXeaĀ":<:f#Ā\aĀHXVlV_XWĀ
MTgXe4Ā=\aT_ĀHXcbeg&ĀITVeT`Xagb&Ā:8(ĀĀ

Ā
::H(Ā,*+2(Ā:T_\Ybea\TĀHXZh_Tg\bafĀHX_TgXWĀgbĀ;e\a^\aZĀMTgXe&Ā,*+0(ĀJ\g_XfĀ+0ĀTaWĀ,,(Ā

HXge\XiXWĀYeb`Ā
[ggcf4))jjj(jTgXeUbTeWf(VT(Zbi)We\a^\aZSjTgXe)VXeg_\V)We\a^\aZjTgXe)WbVh`Xagf)
_TjUbb^);M'eXZh_Tg\baf',*+2'+*'*+(cWYĀ"EVgbUXeĀ,-&Ā,*+2#(Ā

Ā
:;F?(Ā,***(Ā;e\a^\aZĀMTgXeĀIbheVXĀ8ffXff`XagĀTaWĀFebgXVg\baĀ";MI8F#ĀFebZeT`(Ā

:T_\Ybea\TĀ;XcTeg`XagĀbYĀFhU_\VĀ?XT_g[(Ā
Ā
:ebb^&ĀA(&Ā9h__&ĀH(&Ā:b__\af&Ā?(&Ā:bgehib&ĀA(&Ā ĀAT^hUbjf^\&ĀM(Ā",*+-#(Ā<kT`\a\aZĀg[XĀ

Ve\gXe\TĀYbeĀW\eXVgĀcbgTU_XĀeXhfX4ĀeXVb``XaWTg\bafĀbYĀTaĀDMH@Ā@aWXcXaWXagĀ
8Wi\fbelĀFTaX_&ĀhaWXeĀMTgXHXhfXĀHXfXTeV[Ā=bhaWTg\baĀFeb]XVgĀDb(Ā++'*,(ĀĀDb(Ā
DHM@',*+-'*+(Ā=bhagT\aĀLT__Xl&Ā:84ĀDTg\baT_ĀMTgXeĀHXfXTeV[Ā@afg\ghgX(Ā

Ā
K(I(Ā<F8Ā",***#(Ā:T_\Ybea\TĀJbk\VfĀHh_X(ĀJ\g_XĀ.*&ĀIXVg\baĀ+-+(-2&Ā:bWXĀbYĀ=XWXeT_Ā

HXZh_Tg\bafĀ".*Ā:=HĀ+-2(-2#(ĀĀ
Ā
K(I(Ā<F8Ā",*+,#(Ā=bheg[ĀKaeXZh_TgXWĀ:bagT`\aTagĀCba\gbe\aZĀHh_X(Ā=XWXeT_ĀHXZ\fgXeĀ

Lb_h`XĀ11&Ā@ffhXĀ2/&Ā<ai\eba`XagT_ĀFebgXVg\baĀ8ZXaVl(Ā
Ā
K(I(Ā<F8Ā",*+.#(ĀDTg\baT_ĀHXVb``XaWXWĀMTgXeĀGhT_\glĀ:e\gXe\T(ĀBbVTgXWĀba_\aXĀTgĀg[XĀ

<F8ĀjXUf\gXĀTg4Ā
[ggc4))jTgXe(XcT(Zbi)fV\gXV[)fjZh\WTaVX)fgTaWTeWf)Ve\gXe\T)VheeXag)\aWXk(VY`(Ā
KcWTgXWĀ,*+.(Ā

Ā
K(I(Ā<F8Ā",*+2#(ĀsDF;<IĀFXe`\gĀ9Tf\Vf(tĀĀĀHXge\XiXWĀYeb`Ā

[ggcf4))jjj(XcT(Zbi)acWXf)acWXf'cXe`\g'UTf\VfĀ"EVgbUXeĀ,2&Ā,*+2#(ĀĀ
Ā
K(I(Ā<F8Ā",**,#(ĀITYXglĀbYĀFhU_\VĀMTgXeĀIlfgX`fĀ"ITYXĀ;e\a^\aZĀMTgXeĀ8Vg#(Ā
Ā
IgTgXĀMTgXeĀHXfbheVXfĀ:bageb_Ā9bTeWĀ;;MĀ",*+2#(Ā@aW\eXVgĀFbgTU_XĀHXhfX4ĀIheYTVXĀ

MTgXeĀ8hZ`XagTg\ba&ĀJ\g_XĀ,,&Ā;\i\f\baĀ.&Ā:[TcgXeĀ+1&Ā8eg\V_XĀ3&Ā:[TcgXeĀ-&Ā
8eg\V_XĀ/(-&Ā:T_\Ybea\TĀ:bWXĀbYĀHXZh_Tg\baf(Ā Ā
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Kf\aZĀTWiTaVXWĀgeXTgXWĀjTfgXjTgXeĀgbĀfhcc_X`XagĀfheYTVXĀjTgXeĀg[TgĀfXeiXfĀTfĀg[XĀfhcc_lĀ
YbeĀTĀWe\a^\aZĀjTgXeĀc_TagĀ\fĀVbaf\WXeXWĀ\aW\eXVgĀcbgTU_XĀeXhfX&ĀTfĀg[XĀeXfXeib\eĀcebi\WXfĀ
TaĀXai\eba`XagT_ĀUhYYXe(ĀHXZh_Tg\bafĀfcXV\Y\VĀgbĀfheYTVXĀjTgXeĀThZ`XagTg\baĀjXeXĀ
eXVXag_lĀchU_\f[XWĀUlĀg[XĀIgTgXĀ9bTeW&ĀXYYXVg\iXĀTfĀbYĀEVgbUXeĀ+&Ā,*+2&ĀhaWXeĀ:[TcgXeĀ-Ā
8eg\V_XĀ/(-ĀTaWĀ:[TcgXeĀ+1Ā8eg\V_XĀ3ĀbYĀg[XĀJ\g_XĀ,,Ā::HĀ",*+2#5Ā[bjXiXe&ĀTV[\Xi\aZĀ
\aW\eXVgĀcbgTU_XĀeXhfXĀi\TĀIMI8FĀ\`c_\VTgXfĀTĀah`UXeĀbYĀeX_XiTagĀeXZh_Tg\bafĀTaWĀ
TffbV\TgXWĀeXdh\eX`XagfĀUXlbaWĀg[bfXĀfcXV\Y\VT__lĀ\WXag\Y\XWĀqĀXaVb`cTff\aZĀUbg[ĀchU_\VĀ
[XT_g[ĀTaWĀXai\eba`XagT_ĀW\fV[TeZXĀVe\gXe\T(ĀĀ
Ā
=beĀg[XĀAF8&Āg[XfXĀeXZh_Tg\bafĀj\__ĀUXĀTcc_\VTU_XĀTfĀg[XĀW\f\aYXVgXWĀgXeg\TelĀjTfgXjTgXeĀ
Yeb`ĀJTc\TĀMH=ĀgeTaf\g\bafĀgbĀfheYTVXĀjTgXeĀTaWĀg[XaĀgbĀWe\a^\aZĀjTgXe(ĀHX_XiTagĀ
eXZh_Tg\bafĀ\aV_hWXĀfgTgXj\WXĀfheYTVXĀjTgXeĀdhT_\glĀfgTaWTeWfĀXfgTU_\f[XWĀUlĀg[XĀ
<ai\eba`XagT_ĀFebgXVg\baĀ8ZXaVlĀ"<F8#Āj\g[\aĀg[XĀ:T_\Ybea\TĀJbk\VfĀHh_X&ĀfheYTVXĀ
jTgXeĀfgTaWTeWfĀXfgTU_\f[XWĀUlĀg[XĀHMG:9Āj\g[\aĀg[XĀMTgXeĀGhT_\glĀ:bageb_ĀF_TaĀYbeĀ
BbfĀ8aZX_XfĀ:bhagl&ĀTaWĀJ\g_XĀ,,ĀeXZh_TgXWĀWe\a^\aZĀjTgXeĀVbafg\ghXagfĀj\g[Āce\`TelĀTaWĀ
fXVbaWTelĀ`Tk\`h`ĀVbagT`\aTagĀ_XiX_fĀ"C:BfĀTaWĀfC:Bf#ĀTaWĀabg\Y\VTg\baĀ_XiX_fĀ
"DBf#(ĀJ[XfXĀeXZh_Tg\bafĀTeXĀ[\Z[_\Z[gXWĀ\aĀg[XĀYb__bj\aZĀfhUfXVg\bafĀTaWĀfh``Te\mXWĀ\aĀ
JTU_XĀ8+&ĀT_baZĀj\g[Āg[XĀ\`c_\VTg\bafĀfcXV\Y\VĀgbĀg[XĀFheXĀMTgXeĀceb]XVg(ĀJ[XĀcebcbfXWĀ
eXZh_TgbelĀcTg[jTlĀYbeĀg[XĀFheXĀMTgXeĀFeb]XVgĀ\fĀWXY\aXWĀ\aĀIXVg\baĀ,(Ā
Ā

::HĀJ\g_XĀ,,&Ā;\i\f\baĀ.&Ā
:[TcgXeĀ-Ā

CT_\UhĀ:eXX^ĀMTgXef[XWĀ9Tf\aĀ
F_TafĀ

::HĀJ\g_XĀ,,&Ā;\i\f\baĀ.&Ā
:[TcgXeĀ+1Ā :T_\Ybea\TĀJbk\VfĀHh_XĀ

8ccebiXWĀJ\g_XĀ,,Ā<aZ\aXXe\aZĀHXcbegĀ";;M#Ā

MTgXeĀHXVlV_\aZĀHXdh\eX`XagfĀ"HMG:9#Ā
DF;<IĀFXe`\gĀVbagT\a\aZĀMTfgXĀ;\fV[TeZXĀHXdh\eX`XagfĀ
"HMG:9#Ā

Ā

J[XĀ^XlĀeXdh\eX`XagfĀYbeĀWXY\a\aZĀTĀIMI8FĀTeXĀUTfXWĀbaĀW\_hg\ba&Āg[XbeXg\VT_ĀeXgXag\baĀ
g\`X&ĀgeXTg`Xag&ĀfbheVXĀVbageb_&ĀTaWĀ`ba\gbe\aZĀYbeĀjTgXeĀdhT_\glĀgTeZXgf&ĀTfĀWXfVe\UXWĀ\aĀ
g[XĀ:[TcgXeĀ-Ā8eg\V_XĀ/(-ĀTaWĀ:[TcgXeĀ+1Ā8eg\V_XĀ3ĀbYĀg[XĀJ\g_XĀ,,Ā::HĀTaWĀfh``Te\mXWĀ
\aĀg[XĀYb__bj\aZĀfhUfXVg\baf(Ā
Ā

J[XĀBLHĀj\__ĀfXeiXĀTfĀg[XĀXai\eba`XagT_ĀUhYYXeĀYbeĀFheXĀMTgXeĀTaWĀj\__Ācebi\WXĀg[XĀ
eXdh\eXWĀW\_hg\ba(Ā;\_hg\baĀ`\g\ZTgXfĀVbagT`\aTg\baĀUlĀeXWhV\aZĀg[XĀVbaVXageTg\baĀbYĀ
Vb`cbhaWfĀceXfXagĀ\aĀg[XĀeXVlV_XWĀjTgXe(ĀJjbĀW\_hg\baĀg[eXf[b_WfĀTeXĀXfgTU_\f[XWĀTfĀcTegĀ
bYĀg[XĀIM8ĀeXZh_Tg\baf4Āg[XĀib_h`XĀbYĀjTgXeĀj\g[WeTjaĀYeb`Āg[XĀeXfXeib\eĀVTaĀUXĀabĀ
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WĀ`ha\V\cT_ĀjTfgXjTgXeĀ
g[TgĀjTfĀWX_\iXeXWĀWhe\aZĀTalĀ,.'[bheĀcXe\bWĀ"JTU_XĀ8,#(ĀJbĀXiT_hTgXĀg[XĀW\_hg\baĀYTVgbeĀ
"+**4+ĀbeĀ+*4+#ĀTV[\XiXWĀ\aĀBLHĀg[ebhZ[Āg[XĀTWW\g\baĀbYĀeXVlV_XWĀjTgXe&Āg[XĀAF8Ā`hfgĀ
VbaWhVgĀ[lWeTh_\VĀ`bWX_\aZĀTaWĀgeTVXeĀfghW\XfĀhaWXeĀabe`T_Ā[lWeTh_\VĀVbaW\g\baf&Āce\beĀgbĀ
bcXeTg\ba(Ā?lWebWlaT`\VĀ`bWX_\aZĀbYĀBLHĀjTfĀVb`c_XgXWĀUlĀ=_bjĀIV\XaVXĀTaWĀ
\WXag\Y\XWĀg[TgĀhaWXeĀjbefg'VTfXĀVbaW\g\bafĀTĀ`\a\`h`Ā_XiX_ĀbYĀ+*4+ĀW\_hg\baĀ\fĀXkcXVgXWĀ
gbĀUXĀ`T\agT\aXW(Ā8aĀ@aWXcXaWXagĀ8Wi\fbelĀFTaX_Ā"@8F#ĀjTfĀVbaiXaXWĀgbĀeXi\XjĀg[XfXĀ
eXfh_gfĀTaWĀeXVb``XaWXWĀhfXĀbYĀTĀcebUTU\_\fg\VĀTaT_lf\fĀgbĀceb]XVgĀW\_hg\baĀfVXaTe\bfĀTaWĀ
TaĀTffXff`XagĀbYĀg[XĀ8MJ=Ābhg_XgĀ\agbĀg[XĀeXfXeib\eĀ"VheeXag_lĀUX\aZĀcXeYbe`XW#(Ā9TfXWĀ
baĀg[XĀJ\g_XĀ,,ĀIM8ĀeXZh_Tg\baf&Āg[\fĀ`bWX_Ā`hfgĀaXkgĀUXĀiT_\WTgXWĀg[ebhZ[ĀgjbĀgeTVXeĀ
fghW\XfĀqĀ"+#Āce\beĀgbĀThZ`XagTg\baĀTaWĀ",#Āj\g[\aĀ0Ā`bag[fĀbYĀbcXeTg\aZĀg[XĀIMI8F(ĀJ[XĀ
AF8Ā`hfgĀWXiX_bcĀTĀgeTVXeĀfghWlĀcebgbVb_ĀTaWĀfhU`\gĀ\gĀgbĀ;;MĀYbeĀje\ggXaĀTccebiT_Ā
ce\beĀVbaWhVg\aZĀg[XĀgeTVXeĀfghW\Xf(Ā8ĀeXZh_TgbelĀcTg[jTlĀ\fĀYheg[XeĀWX_\aXTgXWĀ\aĀIXVg\baĀ
-(Ā
Ā

J[XĀJHJĀ\fĀVT_Vh_TgXWĀUlĀW\i\W\aZĀg[XĀib_h`XĀbYĀjTgXeĀ\aĀg[XĀBLHĀTgĀg[XĀXaWĀbYĀXTV[Ā
`bag[ĀUlĀg[XĀgbgT_ĀbhgY_bjĀWhe\aZĀg[XĀVbeeXfcbaW\aZĀ`bag[(ĀJ[XĀgbgT_ĀbhgY_bjĀ`hfgĀ
\aV_hWX&ĀUhgĀabgĀUXĀ_\`\gXWĀgb&ĀT__ĀbhgY_bjfĀTaWĀj\g[WeTjT_fĀYeb`ĀBLH(ĀJ[XĀIM8Ā
eXZh_Tg\bafĀfgTgXĀg[TgĀg[XĀ\a\g\T_ĀTccebiXWĀ`\a\`h`ĀJHJĀ`TlĀUXĀabĀ_XffĀg[TaĀ+2*ĀWTlf(Ā
9TfXWĀbaĀg[XĀ[lWebWlaT`\VĀ`bWX_\aZĀcXeYbe`XWĀYbeĀg[XĀBLH&ĀT__ĀbcXeTg\baT_ĀfVXaTe\bfĀ
WXiX_bcXWĀjXeXĀ\aĀVb`c_\TaVXĀj\g[ĀeXZh_TgbelĀ_\`\gf(ĀHbhg\aXĀTaWĀUbhaWTelĀlXTeĀ
fVXaTe\bfĀjXeXĀYbhaWĀgbĀUXĀ\aĀVb`c_\TaVXĀj\g[ĀTĀ0'`bag[ĀeXgXag\baĀg\`X&Āj[XeXTfĀg[XĀ
X`XeZXaVlĀfVXaTe\bĀ`bWX_XWĀ`XgĀTĀ`\a\`h`ĀbYĀ,'`bag[ĀeXgXag\baĀg\`X(Ā
Ā
@YĀWXf\eXW&Āg[XĀAF8Ā`TlĀXfgTU_\f[ĀTaWĀTcc_lĀYbeĀTccebiT_ĀbYĀTaĀT_gXeaTg\iXĀJHJĀbYĀabĀ_XffĀ
g[TaĀ0*ĀWTlf(Ā@aĀbeWXeĀgbĀTV[\XiXĀTccebiT_ĀYbeĀJHJĀbYĀ_XffĀg[TaĀ+,*ĀWTlf&Āg[XĀAF8Ā`hfgĀ
WX`bafgeTgXĀXdh\iT_XagĀbeĀUXggXeĀchU_\VĀ[XT_g[ĀcebgXVg\baĀcebi\WXWĀg[ebhZ[ĀFheXĀMTgXeĀ
"TfĀVb`cTeXWĀj\g[Āg[XĀVheeXagĀfgTghf#&Ācbff\U_lĀ\aV_hW\aZĀXiT_hTg\baĀUlĀTĀfgTgX'UbTeWĀceX'
TccebiXWĀ\aWXcXaWXagĀTWi\fbelĀcTaX_Ā"@8F#&ĀTaWĀ\aVeXTfXWĀ_bZĀeX`biT_&ĀTfĀf[bjaĀ\aĀ
JTU_XĀ8,(Ā

J[XĀeXZh_Tg\bafĀfcXV\YlĀTWiTaVXWĀgeXTg`XagĀVe\gXe\TĀYbeĀTĀIMI8F(ĀJeXTg`XagĀf[bh_WĀUXĀ
Vbag\ahbhf&Āj\g[ĀYh__ĀTWiTaVXWĀgeXTg`XagĀ\aV_hW\aZĀHEĀTaWĀ8EF(ĀJ[XĀHEĀcXe`XTgXĀ`hfgĀ
TV[\XiXĀTĀgbgT_ĀbeZTa\VĀVTeUbaĀ"JE:#Ā_\`\gĀbYĀ*(/Ā`Z)B(ĀJ[XĀ8EFĀXYY_hXagĀ`hfgĀcebi\WXĀ
abĀ_XffĀg[TaĀ*(/'_bZĀeXWhVg\baĀbYĀ+&.'W\bkTaX(ĀĀ
Ā
J[XĀeXZh_Tg\bafĀT_fbĀfcXV\YlĀcTg[bZXaĀ_bZĀeXWhVg\baĀeXdh\eX`XagfĀce\beĀgbĀW\fV[TeZXĀgbĀg[XĀ
eXfXeib\eĀg[TgĀTeXĀfh``Te\mXWĀ\aĀJTU_XĀ8,(ĀJ[XĀJTc\TĀMH=ĀgeXTg`XagĀcebVXffĀ\aV_hWXfĀ
UTe'fVeXXaf&ĀZe\gĀeX`biT_&Āce\`TelĀfXW\`XagTg\ba&ĀTabk\V)TXebU\VĀU\b_bZ\VT_ĀgeXTg`XagĀ\aĀ
U\b_bZ\VT_Āahge\XagĀeX`biT_ĀUTf\afĀ"9DH#&ĀfXVbaWTelĀV_Te\Y\VTg\ba&ĀgXeg\TelĀY\_geTg\ba&Ā
V[_be\aXĀW\f\aYXVg\baĀTaWĀWXV[_be\aTg\ba(Ā8WW\g\baT_ĀgeXTg`XagĀYeb`Āg[XĀcebcbfXWĀ8MF=Ā
"=8JĀcebVXff#Ā\fĀeXdh\eXWĀce\beĀgbĀW\fV[TeZXĀ\agbĀg[XĀBLHĀgbĀTV[\XiXĀcTg[bZXaĀ_bZĀ
eXWhVg\baĀeXdh\eX`Xagf(Ā
Ā
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J[XĀVb`U\aXWĀgeXTg`XagĀcebVXffXfĀYeb`ĀJTc\TĀMH=&Āg[XĀcebcbfXWĀ8MF=&ĀTaWĀg[XĀ
MXfg_T^XĀ=FĀ`hfgĀTV[\XiXĀgbgT_Ā`\a\`h`ĀcTg[bZXaĀeX`biT_fĀbYĀ+,'_bZĀi\ehf&Ā+*'_bZĀ

&ĀTaWĀ+*'_bZĀ Āce\beĀgbĀW\fge\Uhg\ba&ĀWXcXaW\aZĀbaĀg[XĀW\_hg\baĀTaWĀ
g[XbeXg\VT_ĀeXgXag\baĀg\`XĀ"JHJ#(Ā8fĀg[XĀMXfg_T^XĀ=FĀTV[\XiXfĀTĀ`\a\`h`Ā_bZ'eXWhVg\baĀ
VeXW\gĀbYĀ.ĀYbeĀi\ehf&Ā-ĀYbeĀ&ĀTaWĀ,ĀYbeĀ ".)-),#&Āg[XĀeX`T\a\aZĀ_bZ'
eX`biT_ĀVeXW\gfĀf[bh_WĀUXĀTV[\XiXWĀTgĀJTc\TĀMH=ĀTaWĀTgĀg[XĀ8MF=(Ā@YĀ+**4+ĀW\_hg\baĀ\fĀ
TV[\XiXWĀ\aĀBLH&Āg[XĀVb`U\aXWĀgeXTg`XagĀUXgjXXaĀJTc\TĀMH=ĀTaWĀg[XĀ8MF=Āj\__ĀUXĀ
eXdh\eXWĀgbĀTV[\XiXĀ_bZ'eXWhVg\bafĀbYĀ2)1)2&ĀYbeĀTĀgbgT_ĀbYĀ+,)+*)+*&ĀTfĀf[bjaĀ\aĀJTU_XĀ8,(Ā
=beĀTĀ+*4+ĀW\_hg\baĀ\aĀBLH&Āg[XĀVb`U\aXWĀgeXTg`XagĀj\__ĀUXĀeXdh\eXWĀgbĀTV[\XiXĀTĀ_bZ'
eXWhVg\baĀbYĀ3)2)3&ĀYbeĀTĀgbgT_ĀbYĀ+-)++)++&ĀTffh`\aZĀJHJĀbYĀ+2*ĀWTlfĀ\aĀUbg[ĀVTfXf(Ā@aĀg[XĀ
VTfXĀj[XeXĀJHJĀ\fĀ_XffĀg[TaĀ+2*ĀWTlf&ĀUhgĀfg\__ĀZeXTgXeĀg[TaĀbeĀXdhT_ĀgbĀ+,*ĀWTlf&ĀabĀ
TWW\g\baT_ĀgeXTg`XagĀ\fĀeXdh\eXW&ĀUhgĀg[XĀIMI8FĀ`hfgĀZXgĀ;;MĀTccebiT_ĀgbĀbcXeTgXĀj\g[Ā
g[XĀ_bjXeĀJHJ(Ā@YĀg[XĀJHJĀ\fĀ_XffĀg[TaĀ+,*ĀWTlf&Āg[XĀIMI8FĀ`hfgĀeXVX\iXĀ;;MĀ
TccebiT_ĀTaWĀcebi\WXĀTgĀ_XTfgĀTaĀTWW\g\baT_Ā_bZĀeXWhVg\baĀbYĀXTV[ĀcTg[bZXa(Ā
Ā

p+2*Ā 2)1)2Ā +,)+*)+*Ā JeXTg`XagĀ`hfgĀUXĀ
cebi\WXWĀUlĀTgĀ_XTfgĀ

ĀfXcTeTgXĀgeXTg`XagĀ
cebVXffXf&ĀXTV[Ā

TV[\Xi\aZĀpĀ+'_bZĀ
eXWhVg\ba&Āj\g[ĀoĀ0'_bZĀ
VeXW\gĀYbeĀTalĀcebVXff(Ā

''Ā

6+2*&Ā7+,*Ā 2)1)2Ā +,)+*)+*Ā ;;MĀ
8ccebiT_Ā

6+,*&Āp0*Ā p3)1)2Ā p+-)++)++Ā
;;MĀ

8ccebiT_Ā

p+2*Ā 3)2)1Ā +-)++)++Ā
JeXTg`XagĀ`hfgĀUXĀ
cebi\WXWĀUlĀTgĀ_XTfgĀ

ĀfXcTeTgXĀ
geXTg`XagĀcebVXffXf&Ā

XTV[ĀTV[\Xi\aZĀpĀ+'_bZĀ
eXWhVg\ba&Āj\g[ĀoĀ0'_bZĀ
VeXW\gĀYbeĀTalĀcebVXff(Ā

''Ā

6+2*&Ā7+,*Ā 3)2)1Ā +-)++)++Ā ;;MĀ
8ccebiT_Ā

6+,*&Āp0*Āp+*)3)+*Ā p+.)+,)+,Ā ;;MĀ
8ccebiT_Ā

Ā

JbĀXfgTU_\f[ĀTĀIMI8F&Āg[XĀAF8Ā`hfgĀTW`\a\fgXeĀTaĀ\aWhfge\T_ĀceXgeXTg`XagĀTaWĀcb__hgTagĀ
fbheVXĀVbageb_ĀcebZeT`(Ā@aĀTWW\g\ba&Āg[XĀAF8Ā`hfgĀ\`c_X`XagĀTaWĀ`T\agT\aĀTĀfbheVXĀ
Vbageb_ĀcebZeT`Āg[TgĀ\aV_hWXf4Ā"+#ĀTaĀTffXff`XagĀbYĀg[XĀYTgXĀbYĀ;;M'fcXV\Y\XWĀTaWĀ
HMG:9'fcXV\Y\XWĀV[X`\VT_fĀTaWĀVbagT`\aTagfĀg[ebhZ[Āg[XĀjTfgXjTgXeĀTaWĀeXVlV_XWĀ
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jTgXeĀflfgX`f&Ā",#ĀV[X`\VT_ĀTaWĀVbagT`\aTagĀfbheVXĀ\aiXfg\ZTg\bafĀTaWĀ`ba\gbe\aZĀ
"fcXV\Y\XWĀUlĀ;;MĀTaWĀHMG:9#&Ā"-#ĀTaĀbhgeXTV[ĀcebZeT`ĀgbĀ\aWhfge\T_&ĀVb``XeV\T_&Ā
TaWĀeXf\WXag\T_ĀVb``ha\g\XfĀj\g[\aĀg[XĀJTc\TĀMH=ĀfXei\VXĀTeXTĀYbeĀg[XĀchecbfXĀbYĀ
`TaTZ\aZĀTaWĀ`\a\`\m\aZĀg[XĀW\fV[TeZXĀbYĀV[X`\VT_fĀTgĀg[XĀfbheVX&ĀTaWĀ".#ĀTĀVheeXagĀ
\aiXagbelĀbYĀV[X`\VT_fĀTaWĀVbagT`\aTagfĀg[TgĀ`TlĀUXĀW\fV[TeZXWĀ\agbĀg[XĀjTfgXjTgXeĀ
Vb__XVg\baĀflfgX`(Ā

Cba\gbe\aZĀTaWĀeXcbeg\aZĀTeXĀTaĀ\`cbegTagĀTfcXVgĀbYĀg[XĀeXZh_TgbelĀcebVXffĀYbeĀIMI8Ff(Ā
J[XĀIM8ĀeXZh_Tg\bafĀfg\ch_TgXĀg[TgĀTĀUTfX_\aXĀeXVbeWĀbYĀg[XĀfheYTVXĀjTgXeĀeXfXeib\eufĀ
jTgXeĀdhT_\glĀTaWĀgeXTgXWĀWe\a^\aZĀjTgXeĀdhT_\glĀ`hfgĀUXĀXfgTU_\f[XWĀce\beĀgbĀ
ThZ`XagTg\baĀYeb`Āg[XĀ8MF=(ĀJ[XĀfheYTVXĀjTgXeĀeXfXeib\eĀ`hfgĀ[TiXĀUXXaĀbcXeTg\aZĀTfĀ
TaĀTccebiXWĀfheYTVXĀjTgXeĀfbheVXĀYbeĀTgĀ_XTfgĀY\iXĀlXTefĀce\beĀgbĀeXVX\i\aZĀeXVlV_XWĀ
`ha\V\cT_ĀjTfgXjTgXeĀYeb`ĀTĀIMI8FĀha_XffĀTccebiXWĀUlĀ;;MĀ\aĀje\g\aZ&ĀUhg&Ā\aĀabĀ
VTfX&Ā_XffĀg[TaĀgjbĀlXTef(Ā@aĀg[XĀVTfXĀbYĀFheXĀMTgXe&ĀBLHĀ[TfĀUXXaĀ\aĀbcXeTg\baĀTaWĀhfXWĀ
TfĀTĀWe\a^\aZĀjTgXeĀfbheVXĀYbeĀg[XĀMXfg_T^XĀ=FĀf\aVXĀ+33*(ĀHXfXeib\eĀ`ba\gbe\aZĀ\fĀ
eXdh\eXWĀbaĀTĀ`bag[_lĀUTf\fĀYbeĀ,.Ā`bag[fĀce\beĀgbĀThZ`XagTg\ba(ĀJ[XĀjTgXeĀdhT_\glĀ
`ba\gbe\aZĀ_bVTg\bafĀ\aĀg[XĀeXfXeib\eĀ`hfgĀY\efgĀUXĀeXi\XjXWĀTaWĀTccebiXWĀUlĀ;;M(Ā
Cba\gbe\aZĀ_bVTg\bafĀ`hfgĀUXĀfX_XVgXWĀg[TgĀTeXĀeXceXfXagTg\iXĀbYĀg[XĀ"+#Ā[be\mbagT_ĀXkgXagĀ
bYĀg[XĀeXfXeib\e&Ā",#ĀjTgXeĀ_XiX_ĀVbeeXfcbaW\aZĀgbĀg[XĀWXcg[ĀbYĀXTV[Ā\agT^XĀgbĀg[XĀMXfg_T^XĀ
=F&ĀTaWĀ"-#ĀXc\_\`a\baĀTaWĀ[lcb_\`a\ba(ĀCbag[_lĀ`ba\gbe\aZĀbYĀg[XĀBLHĀ`hfgĀVbag\ahXĀ
YbeĀ,.Ā`bag[fĀTYgXeĀThZ`XagTg\baĀ[TfĀUXZha&ĀTfĀjX__(Ā8YgXeĀVb`c_Xg\baĀbYĀg[XĀ,.'`bag[Ā
`ba\gbe\aZĀcebZeT`ĀYb__bj\aZĀThZ`XagTg\ba&Āg[XĀAF8ĀVTaĀfhU`\gĀTaĀTcc_\VTg\baĀgbĀ;;MĀ
gbĀeXWhVXĀg[XĀeXfXeib\eĀ`ba\gbe\aZĀYeXdhXaVlĀgbĀlXTe_l(ĀĀ
Ā
@aĀTWW\g\baĀgbĀeXfXeib\eĀ`ba\gbe\aZ&Āg[XĀAF8Āj\__ĀT_fbĀ[TiXĀgbĀVbaWhVgĀjTgXeĀdhT_\glĀ
`ba\gbe\aZĀbYĀg[XĀche\Y\XWĀjTgXeĀXagXe\aZĀg[XĀeXfXeib\e(Ā8Āfh``TelĀbYĀbeZTa\VĀTaWĀ
\abeZTa\VĀjTgXeĀdhT_\glĀeXdh\eX`XagfĀfcXV\Y\VĀgbĀFheXĀMTgXeĀ\fĀceXfXagXWĀ\aĀJTU_XĀ8-(Ā
Cba\gbe\aZĀYeXdhXaVlĀYbeĀ;;MĀV[X`\VT_ĀcTeT`XgXefĀVTaĀUXĀfXXaĀ\aĀJTU_XĀ8.(Ā
Ā

''Ā 6C:BĀ

J\g_XĀ,,Ā;MĀ::H$Ā
''Ā 6fC:BĀ

''Ā 6DBĀ

`Z)BĀ 6*(/Ā J\g_XĀ,,Ā::HĀ
8eg\V_XĀ/(-Ā

BbZĀJeXTg`XagĀj\g[Ā
8EFĀ 7*(/Ā

J\g_XĀ,,Ā::HĀ
8eg\V_XĀ/(-Ā
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aZ)BĀ *(03Ā
:T_\Ybea\TĀJbk\VfĀ

Hh_XĀ

`Z)BĀ 6+*(*Ā

CT_\UhĀ:eXX^Ā
MTgXef[XWĀMTgXeĀ

GhT_\glĀEU]XVg\iXfĀĀ

`Z)BĀ 6,***Ā

`Z)BĀ 6/**Ā

`Z)BĀ 6/**Ā

`Z)BĀ 6,Ā

`Z)BĀ 6*(+Ā
$;e\a^\aZĀjTgXeĀeXZh_Tg\bafĀ"n0..-+&Ān0...,&Ān0...-&Ān0....&Ān0...3&Ān0./--&Ān0.01.#
$$D\geTgXĀc_hfĀa\ge\gXĀ"TfĀa\gebZXa#(ĀĀ

J[XĀaXjĀeXZh_Tg\bafĀT_fbĀcebi\WXĀZXaXeT_ĀeXdh\eX`XagfĀYbeĀIMI8Ff(Ā<TV[Āceb]XVgĀ`hfgĀ
fhU`\gĀTĀ]b\agĀc_TaĀUXgjXXaĀg[XĀeX_XiTagĀMTgXeĀHXVlV_\aZĀ8ZXaV\XfĀ"MH8f#ĀTaWĀFhU_\VĀ
MTgXeĀIlfgX`fĀ"FMIf#ĀgbĀg[XĀ;;MĀTaWĀHMG:9ĀgbĀUXĀeXi\XjXWĀce\beĀgbĀje\ggXaĀ
TccebiT_ĀYbeĀg[XĀceb]XVg(ĀJ[XĀ]b\agĀc_TaĀfhU`\ggXWĀUlĀAF8Āf[bh_WĀWXY\aXĀVbeeXVg\iXĀTVg\bafĀ
\aĀg[XĀXiXagĀbYĀYT\_heXĀgbĀ`XXgĀjTgXeĀdhT_\glĀeXdh\eX`Xagf&ĀTfĀjX__ĀTfĀbcXeTg\baT_ĀV[TaZXfĀ
g[TgĀ`TlĀTWiXefX_lĀ\`cTVgĀg[XĀdhT_\glĀbYĀg[XĀeXVlV_XWĀjTgXeĀcebWhVXWĀUlĀJTc\TĀMH=ĀgbĀ
UXĀhfXWĀ\aĀThZ`XagTg\baĀbYĀBLH(ĀFe\beĀgbĀWXf\ZaĀTaWĀbcXeTg\baĀbYĀg[XĀIMI8F&Āg[XĀAF8Ā
f[bh_WĀT_fbĀWX`bafgeTgXĀTWXdhTgXĀY\aTaV\T_&Ā`TaTZXe\T_&ĀTaWĀgXV[a\VT_ĀVTcTU\_\glĀgbĀTffheXĀ
eXZh_TgbelĀVb`c_\TaVX(ĀJ[XĀ_TggXeĀVTaĀUXĀTVVb`c_\f[XWĀg[ebhZ[Āg[XĀWXiX_bc`XagĀTaWĀ
bcXeTg\baĀbYĀTĀWX`bafgeTg\ba'fVT_XĀ8MF=ĀYheg[XeĀWXfVe\UXWĀ\aĀIXVg\baĀ,(ĀĀ
Ā
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J[XĀ:T_\Ybea\TĀJbk\VfĀHh_XĀ":JH#ĀqĀceb`h_ZTgXWĀUlĀg[XĀ<F8Ā\aĀ,***ĀqĀXfgTU_\f[XfĀjTgXeĀ
dhT_\glĀVe\gXe\TĀYbeĀgbk\VĀcb__hgTagfĀTaWĀbg[XeĀjTgXeĀdhT_\glĀfgTaWTeWfĀYbeĀ\a_TaWĀfheYTVXĀ
jTgXefĀTaWĀXaV_bfXWĀUTlfĀTaWĀXfghTe\XfĀ\aĀ:T_\Ybea\TĀ".*Ā:bWXĀbYĀ=XWXeT_ĀHXZh_Tg\bafĀQ:=HRĀ
+-+(-2#(ĀJ[XĀ:JHĀ\fĀ\agXaWXWĀYbeĀcebgXVg\baĀbYĀTdhTg\VĀ_\YXĀTaWĀchU_\VĀ[XT_g[(ĀJ\g_XĀ,,Ā
"n0*-,*(-,*#ĀeXdh\eXfĀg[TgĀg[XĀeXVlV_XWĀ`ha\V\cT_ĀjTgXeĀWX_\iXeXWĀgbĀTaĀThZ`XagXWĀ
eXfXeib\eĀUXĀTaT_lmXWĀdhTegXe_lĀYbeĀg[XĀce\be\glĀgbk\VĀcb__hgTagf(Ā=beĀYeXf[jTgXeĀ
Tcc_\VTg\baf&Āg[XĀ:JHĀWX_\`\gfĀfXiXeT_ĀV[X`\VT_fĀj\g[Ā`Tk\`h`ĀTaWĀVbag\ahbhfĀ
VbaVXageTg\baĀVe\gXe\T&ĀTfĀjX__ĀTfĀ_\`\gfĀYbeĀVbafh`cg\baĀYbeĀg[bfXĀTYYXVg\aZĀ[h`TaĀ[XT_g[Ā
"+*'0 Āe\f^ĀYbeĀVTeV\abZXaf#(ĀJ[XĀ:JHĀfgTaWTeWfĀTeXĀceXfXagXWĀ\aĀ8ccXaW\kĀ:&ĀJTU_XĀ:+(ĀĀ

J[XĀDF;<IĀcXe`\gĀcebZeT`ĀjTfĀVeXTgXWĀ\aĀ+31,ĀUlĀg[XĀ:_XTaĀMTgXeĀ8Vg&ĀTaWĀ\gfĀce\`TelĀ
ZbT_Ā\fĀgbĀ[X_cĀ`\g\ZTgXĀjTgXeĀcb__hg\baĀUlĀeXZh_Tg\aZĀcb\agĀfbheVXfĀg[TgĀW\fV[TeZXĀ\agbĀ
jTgXefĀbYĀg[XĀKa\gXWĀIgTgXf(ĀJ[XĀeX_XTfXĀbYĀche\Y\XWĀjTgXeĀ\agbĀKa\gXWĀIgTgXfĀfheYTVXĀ
jTgXefĀ\fĀeXZh_TgXWĀ\aĀ:T_\Ybea\TĀUlĀg[XĀHMG:9fĀg[ebhZ[ĀTaĀDF;<IĀcXe`\g(Ā
;\fV[TeZ\aZĀYTV\_\g\XfĀ`hfgĀceXcTeXĀTaĀTcc_\VTg\baĀYbeĀeXi\XjĀUlĀg[XĀHMG:9Āce\beĀgbĀ
bUgT\a\aZĀTaĀDF;<IĀcXe`\g(ĀJ[XĀcXe`\gĀ[TfĀeXdh\eX`XagfĀTaWĀjTgXeĀdhT_\glĀfgTaWTeWfĀ
g[TgĀ\`c_X`XagĀ"+#Ā9Tf\aĀF_TaĀcb_\V\XfĀTaWĀbU]XVg\iXf&ĀTfĀWXfVe\UXWĀ\aĀJTU_XĀ8-5Ā",#ĀjTgXeĀ
dhT_\glĀfgTaWTeWfĀXfgTU_\f[XWĀj\g[\aĀ:JHĀ".*Ā:=HĀ+-+(-2#5ĀTaWĀ"-#ĀTcc_\VTU_XĀfgTgXĀTaWĀ
YXWXeT_ĀjTgXeĀdhT_\glĀc_TafĀTaWĀcb_\V\XfĀ"X(Z(&ĀV[_be\aXĀeXf\WhT_&ĀJ\g_XĀ,,ĀC:Bf#(ĀDF;<IĀ
cXe`\gĀ[b_WXefĀ`TlĀUXĀeXdh\eXWĀgbĀ`ba\gbeĀTaWĀeXcbegĀg[XĀglcXĀTaWĀib_h`XĀbYĀcb__hgTagfĀ
g[TgĀTeXĀW\fV[TeZXWĀgbĀg[XĀfheYTVXĀjTgXe(ĀIhV[ĀeXdh\eXWĀ`ba\gbe\aZĀeXfh_gfĀTeXĀchU_\f[XWĀ\aĀ
`TaWTgbelĀW\fV[TeZXĀ`ba\gbe\aZĀeXcbegfĀ";CHf#(Ā
Ā
:heeXag_l&Āg[XĀAF8Ā`T\agT\afĀTaĀDF;<IĀcXe`\gĀYbeĀW\fV[TeZ\aZĀeXVlV_XWĀjTgXeĀgbĀCT_\UhĀ
:eXX^ĀTaWĀg[XĀBbfĀ8aZX_XfĀH\iXe(Ā?bjXiXe&Ā\gĀ\fĀcbff\U_XĀg[TgĀAF8Ā`TlĀUXĀXkX`cgĀYeb`Ā
DF;<IĀcXe`\gg\aZĀhaWXeĀg[XĀFheXĀMTgXeĀFeb]XVgĀTfĀg[XĀBLHĀ`TlĀabgĀUXĀVbaf\WXeXWĀ
sjTgXeĀbYĀg[XĀKa\gXWĀIgTgXft(ĀJ[XĀ`XTa\aZĀbYĀg[\fĀ\fĀWX_\`\gXWĀ\aĀg[XĀ:_XTaĀMTgXeĀ8VgĀ
"<F8&Ā,*+2#ĀTf4ĀsaTi\ZTU_XĀjTgXef&Āge\UhgTe\XfĀgbĀaTi\ZTU_XĀjTgXef&Ā\agXefgTgXĀjTgXef&Āg[XĀ
bVXTafĀbhgĀgbĀ,**Ā`\_Xf&ĀTaWĀ\ageTfgTgXĀjTgXefĀj[\V[ĀTeXĀhfXW4ĀUlĀ\agXefgTgXĀgeTiX_XefĀYbeĀ
eXVeXTg\baĀbeĀbg[XeĀchecbfXf&ĀTfĀTĀfbheVXĀbYĀY\f[ĀbeĀf[X__Y\f[Āfb_WĀ\aĀ\agXefgTgXĀVb``XeVX&Ā
beĀYbeĀ\aWhfge\T_ĀchecbfXfĀUlĀ\aWhfge\XfĀXaZTZXWĀ\aĀ\agXefgTgXĀVb``XeVX(tĀ=heg[XeĀ
TffXff`XagĀ`TlĀUXĀaXXWXWĀgbĀWXgXe`\aXĀj[Xg[XeĀbeĀabgĀW\fV[TeZXĀbYĀeXVlV_XWĀjTgXeĀgbĀ
BLHĀjbh_WĀeXdh\eXĀTaĀDF;<IĀcXe`\g(ĀĀĀ
Ā

J[XĀMTgXef[XWĀITa\gTelĀIheiXlĀ"MII#Ā\fĀ`TaWTgXWĀj\g[\aĀg[XĀ:T_\Ybea\TĀIheYTVXĀMTgXeĀ
JeXTg`XagĀHh_XĀ"IMJH#Ā\aĀg[XĀ:T_\Ybea\TĀ::HĀJ\g_XĀ,,&Ā;\i\f\baĀ.&Ā:[TcgXeĀ+1&Ā8eg\V_XĀ
1&ĀIXVg\baĀ0.00/ĀTaWĀVbaf\fgfĀbYĀTĀeXi\XjĀbYĀg[XĀFMIĀgbĀTffXffĀg[X\eĀTU\_\glĀgbĀfhcc_lĀfTYXĀ
We\a^\aZĀjTgXeĀgbĀg[XĀfXei\VXĀTeXT(ĀJ[XĀeXZh_Tg\bafĀfcXV\YlĀg[TgĀTĀMIIĀ`hfgĀUXĀVbaWhVgXWĀ
`\a\`T__lĀXiXelĀY\iXĀlXTefĀ"::H&Ā,*+0#(ĀJ[XĀBTfĀL\eZXaXfĀHXfXeib\eĀMIIĀ\fĀcXeYbe`XWĀ
UlĀBLCM;(Ā
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Ā

J[XĀ\`c_X`XagTg\baĀbYĀTĀIbheVXĀMTgXeĀ8ffXff`XagĀFebZeT`Ā\fĀ`TaWTgXWĀYbeĀg[XĀ
WXiX_bc`XagĀbYĀTĀWe\a^\aZĀjTgXeĀfbheVXĀUlĀg[XĀYXWXeT_ĀITYXĀ;e\a^\aZĀMTgXeĀ8VgĀ
"I;M8#&ĀIXVg\baĀ+./-Ā"Ka\gXWĀIgTgXfĀ<ai\eba`XagT_ĀFebgXVg\baĀ8ZXaVl&Ā,**,#(Ā
:T_\Ybea\TĀ`T\agT\afĀg[XĀ;e\a^\aZĀMTgXeĀIbheVXĀ8ffXff`XagĀFebZeT`Ā";MI8F#&Āj[\V[Ā
eXdh\eXfĀFMIĀgbĀ\aiXagbelĀcbff\U_XĀVbagT`\aTg\aZĀTVg\i\g\XfĀ"F:8f#Āg[TgĀVTaĀVbage\UhgXĀgbĀ
g[XĀcbff\U_XĀeX_XTfXĀbYĀ`\VebU\b_bZ\VT_ĀbeĀV[X`\VT_ĀVbagT`\aTagfĀj\g[\aĀg[XĀWX_\aXTgXWĀ
TeXTĀbYĀg[XĀWe\a^\aZĀjTgXeĀfbheVX(ĀJ[XĀfbheVXĀjTgXeĀTffXff`XagĀfghWlĀ`hfgĀT_fbĀ\aV_hWXĀ
g[XĀWXgXe`\aTg\baĀbYĀg[XĀF:8fĀgbĀj[\V[Āg[XĀWe\a^\aZĀjTgXeĀfbheVXĀjbh_WĀUXĀg[XĀ`bfgĀ
ih_aXeTU_X(ĀKcWTgXfĀTeXĀeXdh\eXWĀj[XaĀTalĀV[TaZXfĀ[TiXĀbVVheeXWĀbeĀTeXĀXkcXVgXWĀgbĀ
bVVheĀg[TgĀjbh_WĀ\`cTVgĀg[XĀfbheVXĀjTgXe&Ā[bjXiXeĀ;;MĀglc\VT__lĀT__bjfĀchU_\VĀjTgXeĀ
fhcc_\XefĀgbĀ`XXgĀ;MI8FĀeXdh\eX`XagfĀg[ebhZ[Āg[XĀfhU`\ggT_ĀbYĀTĀMIIĀHXcbegĀUXVThfXĀ
g[XĀMIIĀHXcbegĀ\f&ĀYbeĀg[XĀ`bfgĀcTeg&Ā`beXĀVb`ceX[Xaf\iXĀg[TaĀg[XĀ\aYbe`Tg\baĀaXVXffTelĀ
gbĀfTg\fYlĀg[XĀ;MI8FĀFebZeT`Ā":T_\Ybea\TĀ;XcTeg`XagĀbYĀFhU_\VĀ?XT_g[&Ā,***#(Ā
Ā

J[XĀeXZh_TgbelĀYeT`Xjbe^ĀYbeĀfTYXZhTeW\aZĀWe\a^\aZĀjTgXeĀfhcc_\XfĀ\fĀXfgTU_\f[XWĀ\aĀg[XĀ
Ka\gXWĀIgTgXfĀ<ai\eba`XagT_ĀFebgXVg\baĀ8ZXaVlĀ"<F8#ĀIheYTVXĀMTgXeĀJeXTg`XagĀHh_XĀ
"IMJH#ĀUTfXWĀbaĀ_bjĀgb_XeTU_XĀe\f^&ĀWXY\aXWĀTfĀbaXĀ\aĀ+*&***Ā"+*'. #ĀTaahT_Āe\f^ĀYeb`Ā
cTg[bZXa\VĀ`\VebbeZTa\f`f(Ā@aĀTWW\g\ba&Āg[XĀWe\a^\aZĀjTgXeĀfgTaWTeWfĀTcc_l&Ā\aV_hW\aZĀ
g[XĀ`Tk\`h`ĀVbagT`\aTagĀ_XiX_fĀ"C:Bf#ĀTaWĀabg\Y\VTg\baĀ_XiX_f(ĀKaeXZh_TgXWĀV[X`\VT_fĀ
TeXĀTWWeXffXWĀUlĀ<F8ufĀKaeXZh_TgXWĀ:bagT`\aTagĀCba\gbe\aZĀHh_XĀ"K:CH#&Āj\g[Āg[XĀ
WXiX_bc`XagĀbYĀ_\fgfĀbYĀVbagT`\aTagfĀg[TgĀ[TiXĀUXXaĀYbhaWĀ\aĀWe\a^\aZĀjTgXeĀUhgĀWbĀabgĀ
[TiXĀ[XT_g['UTfXWĀfgTaWTeWf(ĀJ[XĀK:CHĀVbagT`\aTagĀ_\fgfĀTeXĀ`ba\gbeXWĀUlĀchU_\VĀjTgXeĀ
flfgX`fĀ"FMIf#ĀgbĀVb__XVgĀWTgTĀYbeĀVbaf\WXeTg\baĀ\aĀYhgheXĀeXZh_Tg\baf(ĀĀ

J[XĀVbafg\ghXagfĀj\g[ĀVbeeXfcbaW\aZĀce\`TelĀTaWĀfXVbaWTelĀC:BfĀYbeĀWe\a^\aZĀjTgXeĀTeXĀ
fcXV\Y\XWĀ\aĀg[XĀYb__bj\aZĀfXVg\bafĀbYĀJ\g_XĀ,,ĀbYĀg[XĀ::HĀTaWĀWXgT\_XWĀ\aĀ8ccXaW\kĀ9Ā
"JTU_XĀ9+#(ĀĀ

• n0..-+ĀqĀCTk\`h`Ā:bagT`\aTagĀBXiX_fr@abeZTa\VĀ:[X`\VT_fĀ
• n0...,ĀqĀC:BfĀTaWĀCba\gbe\aZĀqĀ>ebffĀ8_c[TĀFTeg\V_XĀ8Vg\i\gl&ĀHTW\h`Ā,,0&Ā

HTW\h`',,2&ĀTaWĀKeTa\h`Ā
• n0...-ĀqĀC:BfĀTaWĀCba\gbe\aZĀqĀ9XgTĀcTeg\V_XĀTaWĀF[bgbaĀHTW\bTVg\i\glĀ
• n0....ĀqĀCTk\`h`Ā:bagT`\aTagĀBXiX_fĀqĀEeZTa\VĀ:[X`\VT_fĀ
• n0...3ĀqĀIXVbaWTelĀCTk\`h`Ā:bagT`\aTagĀBXiX_fĀTaWĀ:b`c_\TaVXĀ
• n0./--ĀqĀCTk\`h`Ā:bagT`\aTagĀBXiX_fĀYbeĀ;\f\aYXVg\baĀ9lcebWhVgfĀ
• n0.01.ĀqĀBXTWĀTaWĀ:bccXeĀHh_XĀqĀBTeZXĀMTgXeĀIlfgX`ĀHXdh\eX`Xagf

Ā

9XlbaWĀVb`c_\TaVXĀj\g[Āg[XĀIM8ĀeXZh_Tg\baf&Āg[XĀFheXĀMTgXeĀFeb]XVgĀj\__ĀUXĀfhU]XVgĀgbĀ
TalĀTcc_\VTU_XĀXai\eba`XagT_ĀeXdh\eX`Xagf(ĀJlc\VT__l&Āceb]XVgĀYhaW\aZĀhf\aZĀZeTagfĀbeĀ
_bTafĀYeb`Āg[XĀIgTgXĀ9bTeWĀ"X(Z(&ĀIgTgXĀHXib_i\aZĀ=haWĀBbTaĀFebZeT`&ĀFebcbf\g\baĀ+Ā
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YhaWf&ĀK(I(Ā9heXThĀbYĀHXV_T`Tg\baĀJ\g_XĀNL@#Ā`TlĀeXdh\eXĀXai\eba`XagT_ĀVb`c_\TaVXĀcXeĀ
g[XĀDTg\baT_Ā<ai\eba`XagT_ĀFb_\VlĀ8VgĀ"D<F8#ĀTaWĀg[XĀ:<G8(Ā
Ā
J[XĀ:<G8ĀeXdh\eXfĀIgTgXĀTaWĀ_bVT_ĀTZXaV\XfĀgbĀ\aYbe`ĀWXV\f\ba'`T^XefĀTaWĀg[XĀchU_\VĀ
TUbhgĀg[XĀcbgXag\T_ĀYbeĀXai\eba`XagT_Ā\`cTVgfĀVThfXWĀUlĀg[XĀ\`c_X`XagTg\baĀbYĀTĀceb]XVg(Ā
Feb]XVgfĀg[TgĀeXdh\eXĀc[lf\VT_ĀWXiX_bc`XagĀbeĀW\fV[TeZXĀbYĀjTfgXjTgXeĀbeĀeXf\WhT_fĀ"fhV[Ā
TfĀUe\aX#&ĀeXdh\eXĀVb`c_\TaVXĀj\g[Ā:<G8(ĀJ[XĀcbgXag\T_ĀXai\eba`XagT_Ā\`cTVgfĀTaWĀg[XĀ
`XTfheXfĀYbeĀ`\g\ZTg\baĀTaWĀceXiXag\baĀf[bh_WĀUXĀWXgT\_XWĀ\aĀTaĀ<ai\eba`XagT_Ā@`cTVgĀ
HXcbegĀ"<@H#(Ā@YĀg[XĀceb]XVgĀWbXfĀabgĀXai\f\baĀXai\eba`XagT_Ā\`cTVgfĀhcbaĀ
\`c_X`XagTg\ba&ĀTĀaXZTg\iXĀWXV_TeTg\baĀf[bh_WĀUXĀfhU`\ggXWĀ\afgXTWĀbYĀg[XĀ<@H(Ā
Ā
J[XĀ:<G8ĀcXe`\gĀcebVXffĀVTaĀgT^XĀTĀVbaf\WXeTU_XĀT`bhagĀbYĀg\`X&Āg[hfĀ\gĀ\fĀVehV\T_ĀgbĀ
\a\g\TgXĀg[XĀcebVXffĀTfĀfbbaĀTfĀg[XĀX_X`XagfĀbYĀg[XĀFheXĀMTgXeĀFeb]XVgĀTeXĀWXY\aXW(Ā
FebVXWheXfĀYbeĀg[XĀTcc_\VTg\baĀbYĀg[XĀ:<G8ĀcebVXffĀTeXĀ\aV_hWXWĀ\aĀ::H&ĀJ\g_XĀ+.&Ā
IXVg\baĀ-(ĀJ[XĀTcc_\VTg\baĀcebVXffĀTaWĀ\agXeTVg\baĀUXgjXXaĀcXe`\gĀeXfcbaf\U_XĀTZXaVlĀTaWĀ
ceb]XVgĀ_XTWĀTZXaVlĀTeXĀfh``Te\mXWĀ\aĀJTU_XĀ8/(ĀJ[XĀZh\WX_\aXfĀTeXĀWXiX_bcXWĀUlĀg[XĀ
>biXeabe!fĀEYY\VXĀbYĀF_Taa\aZĀTaWĀHXfXTeV[Ā"EFH#ĀTaWĀg[XĀDTgheT_ĀHXfbheVXfĀ8ZXaVl(Ā
J[XĀEFHĀ\fĀeXfcbaf\U_XĀYbeĀVbbeW\aTg\aZĀTaWĀeXi\Xj\aZĀ:<G8ĀWbVh`XagfĀTfĀjX__ĀTfĀ
cebi\W\aZĀgXV[a\VT_ĀTff\fgTaVXĀgbĀfgTgXĀTaWĀ_bVT_ĀTZXaV\Xf(Ā
Ā

Ā Ā
+( HXfcbaWĀgbĀVbafh_gTg\baĀ +( 'FeXcTeXfĀ\a\g\T_ĀfghWlĀĀ

';XV\WXfĀ\YĀ<@HĀbeĀaXZTg\iXĀ
WXV_TeTg\baĀ\fĀaXXWXWĀ

,( HXfcbaWĀgbĀabg\VXĀbYĀceXcTeTg\baĀTfĀgbĀ
VbagXagfĀbYĀWeTYgĀ<@HĀ

,( 'IXaWfĀabg\VXĀbYĀceXcTeTg\baĀgbĀg[XĀ
eXfcbaf\U_XĀTZXaVlĀ
'FeXcTeXfĀWeTYgĀ<@HĀ

-( :b``XagfĀbaĀg[XĀTWXdhTVlĀbYĀWeTYgĀ
<@HĀbeĀaXZTg\iXĀWXV_TeTg\baĀ

-( '=\_XfĀabg\VXĀbYĀVb`c_Xg\baĀTaWĀZ\iXfĀ
chU_\VĀabg\VXĀbYĀTiT\_TU\_\glĀbYĀWeTYgĀ
<@HĀ
'FeXcTeXfĀY\aT_Ā<@HĀ\aV_hW\aZĀ
eXfcbafXfĀgbĀVb``XagfĀbaĀWeTYgĀ<@HĀ

.( ;XV\f\ba'`T^\aZĀUbWlĀVbaf\WXefĀY\aT_Ā<@HĀbeĀaXZTg\iXĀWXV_TeTg\baĀ
/( =\aW\aZfĀbaĀg[XĀYXTf\U\_\glĀbYĀeXWhV\aZĀbeĀTib\W\aZĀf\Za\Y\VTagĀXai\eba`XagT_ĀXYYXVgfĀ
0( ;XV\f\baĀbaĀceb]XVg(Ā>\iXfĀg[XĀWXV\f\baĀbaĀg[XĀcXe`\gĀ"Y\_XĀabg\VXĀbYĀWXgXe`\aTg\baĀj\g[Ā

EFHĀ"fgTgX#ĀTaWĀj\g[Āg[XĀ:bhaglĀ:_Xe^Ā"_bVT_#Ā
Ā
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Ā

Ā

8_h`\ah`Ā `Z)BĀ +(*ĀĀ
8ag\`balĀ `Z)BĀ *(**0ĀĀ
8efXa\VĀ `Z)BĀ *(*+*Ā

8fUXfgbfĀ C=B +Ā 1Ā

9Te\h`Ā `Z)BĀ +(*Ā

9Xel__\h`Ā `Z)BĀ *(**.ĀĀ

:TW`\h`Ā `Z)BĀ *(**/ĀĀ
:[eb`\h`Ā `Z)BĀ *(*/ĀĀ

:lTa\WXĀ `Z)BĀ *(+/Ā
=_hbe\WXĀ `Z)BĀ ,(*ĀĀ

?XkTiT_XagĀV[eb`\h`Ā `Z)BĀ *(*+*Ā
CXeVhelĀ `Z)BĀ *(**,ĀĀ
D\V^X_Ā `Z)BĀ *(+Ā

D\geTgXĀ"TfĀD#Ā `Z)BĀ +*ĀĀ
D\geTgXĀ%ĀD\ge\gXĀ"TfĀD#Ā `Z)BĀ +*Ā

D\ge\gXĀ"TfĀD#Ā `Z)BĀ +Ā
FXeV[_beTgXĀ `Z)BĀ *(**0ĀĀ
IX_Xa\h`Ā `Z)BĀ *(*/Ā
J[T__\h`Ā `Z)BĀ *(**,Ā

HTW\h`',,0&ĀHTW\h`',,2Ā"Vb`U\aXW#Ā c:\)BĀ /Ā
>ebffĀ8_c[TĀ c:\)BĀ +/ĀĀ

KeTa\h`Ā c:\)BĀ ,*ĀĀ
>ebffĀ9XgTĀ c:\)BĀ /*ĀĀ

Igebag\h`'3*Ā c:\)BĀ 2Ā
Je\g\h`Ā c:\)BĀ ,*&***Ā
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9XamXaXĀ `Z)BĀ *(**+Ā
:TeUbaĀJXgeTV[_be\WXĀ `Z)BĀ *(***/Ā
+&,';\V[_bebUXamXaXĀ `Z)BĀ *(0Ā
+&.';\V[_bebUXamXaXĀ `Z)BĀ *(**/Ā
+&+';\V[_bebXg[TaXĀ `Z)BĀ *(**/Ā
+&,';\V[_bebXg[TaXĀ `Z)BĀ *(***/Ā

+&+';\V[_bebXg[l_XaXĀ `Z)BĀ *(**0Ā
V\f'+&,';\V[_bebXg[l_XaXĀ `Z)BĀ *(**0Ā

geTaf'+&,';\V[_bebXg[l_XaXĀ `Z)BĀ *(*+Ā
;\V[_beb`Xg[TaXĀ `Z)BĀ *(**/Ā

+&,';\V[_bebcebcTaXĀ `Z)BĀ *(**/Ā
+&-';\V[_bebcebcXaXĀ `Z)BĀ *(***/Ā

<g[l_UXamXaXĀ `Z)BĀ *(-Ā
CXg[l_'gXeg'Uhgl_ĀXg[XeĀ `Z)BĀ *(*+-Ā
CbabV[_bebUXamXaXĀ `Z)BĀ *(*1Ā

IgleXaXĀ `Z)BĀ *(+Ā
+&+&,&,'JXgeTV[_bebXg[TaXĀ `Z)BĀ *(**+Ā

JXgeTV[_bebXg[l_XaXĀ `Z)BĀ *(**/Ā
Jb_hXaXĀ `Z)BĀ *(+/Ā

+&,&.'Je\V[_bebUXamXaXĀ `Z)BĀ *(**/Ā
+&+&+'Je\V[_bebXg[TaXĀ `Z)BĀ *(,Ā
+&+&,'Je\V[_bebXg[TaXĀ `Z)BĀ *(**/Ā

Je\V[_bebXg[l_XaXĀ `Z)BĀ *(**/Ā
Je\V[_bebY_hbeb`Xg[TaXĀ `Z)BĀ *(+/Ā

+&+&,'Je\V[_beb'+&,&,'Je\Y_hbebXg[TaXĀ`Z)BĀ +(,Ā
L\al_Ā:[_be\WXĀ `Z)BĀ *(***/Ā

Nl_XaXfĀ `Z)BĀ +(1/Ā

8_TV[_beĀ `Z)BĀ *(**,ĀĀ
8geTm\aXĀ `Z)BĀ *(**+ĀĀ
9XagTmbaĀ `Z)BĀ *(*+2ĀĀ

9Xamb"T#cleXaXĀ `Z)BĀ *(***,ĀĀ
:TeUbYheTaĀ `Z)BĀ *(*+2ĀĀ
:[_beWTaXĀĀ `Z)BĀ *(***+ĀĀ
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,&.';ĀĀ `Z)BĀ *(*1ĀĀ
;T_TcbaĀĀ `Z)BĀ *(,ĀĀ

;\Ueb`bV[_bebcebcTaXĀ `Z)BĀ *(***,ĀĀ
;\",'Xg[l_[Xkl_#TW\cTgXĀĀ `Z)BĀ *(.ĀĀ

;\",'Xg[l_[Xkl_#c[g[T_TgXĀĀ `Z)BĀ *(**.ĀĀ
;\abfXUĀĀ `Z)BĀ *(**1ĀĀ
;\dhTgĀĀ `Z)BĀ *(*,ĀĀ

<aWbg[T__ĀĀ `Z)BĀ *(+ĀĀ
<aWe\aĀ `Z)BĀ *(**,ĀĀ

<g[l_XaXĀ;\Ueb`\WXĀĀ `Z)BĀ *(****/ĀĀ
>_lc[bfTgXĀ `Z)BĀ *(1ĀĀ
?XcgTV[_beĀ `Z)BĀ *(****+ĀĀ

?XcgTV[_beĀ<cbk\WXĀ `Z)BĀ *(****+ĀĀ
?XkTV[_bebUXamXaXĀ `Z)BĀ *(**+ĀĀ

?XkTV[_bebVlV_bcXagTW\XaXĀĀ `Z)BĀ *(*/ĀĀ
B\aWTaXĀ `Z)BĀ *(***,ĀĀ

CXg[bklV[_beĀĀ `Z)BĀ *(*-ĀĀ
Cb_\aTgXĀĀ `Z)BĀ *(*,ĀĀ
EkT`l_ĀĀ `Z)BĀ *(*/ĀĀ

FXagTV[_bebc[Xab_Ā `Z)BĀ *(**+ĀĀ
F\V_beT`ĀĀ `Z)BĀ *(/ĀĀ

Fb_lV[_be\aTgXWĀ9\c[Xal_fĀ `Z)BĀ *(***/ĀĀ
I\`Tm\aXĀĀ `Z)BĀ *(**.ĀĀ

J[\bUXaVTeUĀ `Z)BĀ *(*1ĀĀ
JbkTc[XaXĀ `Z)BĀ *(**-ĀĀ

,&-&1&2'J:;;Ā";\bk\a#Ā `Z)BĀ -ĀkĀ+*'2 ĀĀ
,&.&/'JFĀ"I\_iXk#Ā `Z)BĀ *(*/ĀĀ

Ā
JbgT_ĀJe\[T_b`Xg[TaXfĀ"JJ?C#Ā `Z)BĀ *(*2*Ā

?T_bTVXg\VĀ8V\WfĀ"?88f#Ā `Z)BĀ *(*0*Ā
9eb`TgXĀ `Z)B *(*+*Ā
:[_be\gXĀ `Z)BĀ +(*Ā

μ
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Ā

8_h`\ah`Ā `Z)BĀ *(,Ā
:b_beĀ 8:KĀ +/Ā
:bccXeĀ `Z)BĀ +Ā
=bT`\aZĀ8ZXagfĀ"C98I#Ā `Z)BĀ *(/Ā
@ebaĀ `Z)BĀ *(-Ā
CTaZTaXfXĀ `Z)BĀ *(*/Ā
CXg[l_' 'Uhgl_ĀXg[XeĀ
"CJ9<#Ā

`Z)BĀ *(**/Ā

EWbeĀqĀJ[eXf[b_WĀ ''Ā -Ā
I\_iXeĀ `Z)BĀ *(+Ā
J[\bVTeUĀ `Z)BĀ *(**+Ā
JheU\W\glĀ DJKĀ /Ā
P\aVĀ `Z)BĀ /Ā
JbgT_Ā;\ffb_iXWĀIb_\Wf$$Ā̀Z)BĀ /**)+&***)+&/**Ā
IcXV\Y\VĀ:baWhVgTaVX$$Āμ`)V`Ā 3**)+&0**),&,**Ā
:[_be\WX$$Ā `Z)BĀ ,/*)/**)0**Ā
Ih_YTgXĀĀ `Z)BĀ ,/*)/**)0**Ā

Ā

JbgT_ĀEeZTa\VĀ:TeUbaĀ `Z)BĀ
JbgT_ĀD\gebZXaĀ `Z)BĀ
JbgT_Ā:b_\Ybe`Ā9TVgXe\TĀ CFD)+**Ā`BĀ
JbgT_ĀF[bfc[behfĀ `Z)BĀ
;\ffb_iXWĀF[bfc[behfĀ `Z)BĀ
<(Ā:b_\Ā CFD)+**Ā`BĀ
JX`cXeTgheXĀ °:Ā
;\ffb_iXWĀEklZXaĀ";E#Ā `Z)BĀ
:[_bebec[l__ĀTĀ Ā

Ā
Ā

9bebaĀ +Ā
a'9hgl_UXamXaXĀ *(,0Ā
fXV'9hgl_UXamXaXĀ *(,0Ā
gXeg'9hgl_UXamXaXĀ *(,0Ā
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:TeUbaĀW\fh_Y\WXĀ *(+0Ā
:[_beTgXĀ *(2Ā
,':[_bebgb_hXaXĀ *(+.Ā
.':[_bebgb_hXaXĀ *(+.Ā
;\Tm\abaĀ *(**+,Ā
;\V[_bebW\Y_hbeb`Xg[TaXĀ"=eXbaĀ+,#Ā +Ā
+&.';\bkTaXĀ *(**+Ā
<g[l_XaXĀZ_lVb_Ā +.Ā
=be`T_WX[lWXĀ *(+Ā
?CNĀ *(-/Ā
@fbcebcl_UXamXaXĀ *(11Ā
CTaZTaXfXĀ *(/Ā
CXg[l_Ā\fbUhgl_Ā^XgbaXĀ *(+,Ā
DTcg[T_XaXĀ *(*+1Ā
D;<8Ā *(****+Ā
D;C8Ā *(****+Ā
D'D\gebfbW\'a'cebcl_T`\aXĀ"D;F8#Ā *(****+Ā
FebcTV[_beĀ *(*3Ā
a'Febcl_UXamXaXĀ *(,0Ā
H;NĀ *(***-Ā
JXeg\TelĀUhgl_ĀT_Vb[b_ĀĀ *(*+,Ā
+&,&-&'Je\V[_bebcebcTaXĀĀ *(*****/Ā
+&,&.'Je\`Xg[l_UXamXaXĀ *(--Ā
+&-&/'Je\`Xg[l_UXamXaXĀ *(--Ā
,&.&0'Je\a\gebgb_hXaXĀĀ *(**+Ā
LTaTW\h`Ā *(*/Ā

Ā
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Ā

8ag\`balĀ 'Ā 'Ā +.Ā yZ)BĀ
8efXa\VĀ -.*Ā +/*Ā 'Ā yZ)BĀ
9Xel__\h`Ā 'Ā 'Ā TĀ yZ)BĀ
:TW`\h`Ā .(-Ā ,(,Ā TĀ yZ)BĀ
:[eb`\h`Ā"@@@#Ā //*Ā +2*Ā TĀ yZ)BĀ
:[eb`\h`Ā"@L#Ā +0Ā ++Ā TĀ yZ)BĀ
:bccXeĀ +-Ā 3Ā +-**Ā yZ)BĀ
BXTWĀ 0/Ā ,(/Ā TĀ yZ)BĀ
CXeVhelĀ HXfXeiXWĀ HXfXeiXWĀ *(*/Ā yZ)BĀ
D\V^X_Ā +-Ā 3Ā +-**Ā yZ)BĀ
IX_Xa\h`Ā HXfXeiXWĀ /Ā TĀ yZ)BĀ
I\_iXeĀ -(.Ā 'Ā 'Ā yZ)BĀ
J[T__\h`Ā 'Ā 'Ā +(1Ā yZ)BĀ
P\aVĀ +,*Ā +,*Ā TĀ yZ)BĀ
:lTa\WXĀ ,,Ā /(,Ā 1**Ā yZ)BĀ
8fUXfgbfĀ 'Ā 'Ā 1&***&***Ā =\UXef)BĀ
,&-&1&2'J:;;Ā";\bk\a#Ā ĀĀ ĀĀ *(*******+-Ā yZ)BĀ
8Veb_X\aĀ ' Ā 'Ā -,*Ā yZ)BĀ
8Vel_ba\ge\_XĀ 'Ā 'Ā *(*/3Ā yZ)BĀ
9XamXaXĀ 'Ā 'Ā +(,Ā yZ)BĀ
9eb`bYbe`Ā ' Ā ' Ā .(-Ā yZ)BĀ
:TeUbaĀJXgeTV[_be\WXĀ 'Ā 'Ā *(,/Ā yZ)BĀ
:[_bebUXamXaXĀ 'Ā 'Ā 02*Ā yZ)BĀ
;\Ueb`bV[_beb`Xg[TaXĀ 'Ā 'Ā *(.*+Ā yZ)BĀ
:[_bebXg[TaXĀ 'Ā 'Ā 'Ā yZ)BĀ
,':[_bebXg[l_i\al_Ā
<g[XeĀ 'Ā 'Ā 'Ā yZ)BĀ
:[_bebYbe`Ā ' Ā 'Ā HXfXeiXWĀ yZ)BĀ
;\V[_bebUeb`b`Xg[TaXĀ 'Ā 'Ā *(/0Ā yZ)BĀ
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+&+';\V[_bebXg[TaXĀ 'Ā 'Ā 'Ā yZ)BĀ
+&,';\V[_bebXg[TaXĀ 'Ā 'Ā *(-2Ā yZ)BĀ
+&+';\V[_bebXg[l_XaXĀ 'Ā 'Ā *(*/1Ā yZ)BĀ
+&,';\V[_bebcebcTaXĀ 'Ā 'Ā *(/,Ā yZ)BĀ
+&-'
;\V[_bebcebcl_XaXf&Ā
Ih`Ā

'Ā 'Ā +*Ā
yZ)BĀ

<g[l_UXamXaXĀ 'Ā 'Ā -+**Ā yZ)BĀ
9eb`b`Xg[TaXĀ 'Ā 'Ā .2Ā yZ)BĀ
CXg[l_Ā:[_be\WXĀ 'Ā 'Ā TĀ yZ)BĀ
CXg[l_XaXĀ:[_be\WXĀ 'Ā 'Ā .(1Ā yZ)BĀ
+&+&,&,'
JXgeTV[_bebXg[XaXĀ 'Ā 'Ā *(+1Ā yZ)BĀ
JXgeTV[_bebXg[XaXĀ 'Ā 'Ā *(2Ā yZ)BĀ
Jb_hXaXĀ 'Ā 'Ā 02**Ā yZ)BĀ
geTaf'+&,'
;\V[_bebXg[TaXĀ 'Ā 'Ā 1**Ā yZ)BĀ
+&+&+'Je\V[_bebXg[TaXĀ 'Ā 'Ā TĀ yZ)BĀ
+&+&,'Je\V[_bebXg[TaXĀ 'Ā 'Ā *(0Ā yZ)BĀ
Je\V[_bebXg[XaXĀ 'Ā 'Ā ,(1Ā yZ)BĀ
L\al_Ā:[_be\WXĀ 'Ā 'Ā ,Ā yZ)BĀ
,'V[_bebc[Xab_Ā 'Ā 'Ā +,*Ā yZ)BĀ
,&.';\V[_bebc[Xab_Ā 'Ā 'Ā 3-Ā yZ)BĀ
,&.';\`Xg[l_c[Xab_Ā ' Ā 'Ā /.*Ā yZ)BĀ
.&0';\a\geb','
`Xg[l_c[Xab_Ā 'Ā 'Ā +-(.Ā yZ)BĀ
,&.';\a\gebc[Xab_Ā 'Ā 'Ā 1*Ā yZ)BĀ
,'D\gebc[Xab_Ā 'Ā 'Ā 'Ā yZ)BĀ
.'D\gebc[Xab_Ā 'Ā 'Ā 'Ā yZ)BĀ
.':[_beb'-'
`Xg[l_c[Xab_Ā 'Ā 'Ā 'Ā yZ)BĀ
FXagTV[_bebc[Xab_Ā +3Ā +/Ā *(,2Ā yZ)BĀ
F[Xab_&ĀI\aZ_XĀ
:b`cbhaWĀ 'Ā 'Ā ,+***Ā yZ)BĀ
,&.&0'Je\V[_bebc[Xab_Ā 'Ā 'Ā ,(+Ā yZ)BĀ
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8VXaTc[g[XaXĀ ' Ā 'Ā +,**Ā yZ)BĀ
8VXaTc[g[l_XaXĀ 'Ā 'Ā 'Ā yZ)BĀ
8ag[eTVXaXĀ 'Ā 'Ā 30**Ā yZ)BĀ
9Xam\W\aXĀ 'Ā 'Ā *(***+,Ā yZ)BĀ
9Xamb"T#Tag[eTVXaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
9Xamb"T#cleXaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
9Xamb"U#Y_hbeTag[XaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
9Xamb"Z[\#cXel_XaXĀ 'Ā 'Ā 'Ā yZ)BĀ
9Xamb"^#Y_hbeTag[XaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
9\fĀ",':[_bebXg[bkl#Ā
CXg[TaXĀ 'Ā 'Ā 'Ā yZ)BĀ
9\fĀ",':[_bebXg[l_#Ā
<g[XeĀ 'Ā 'Ā *(*-+Ā yZ)BĀ
9\fĀ",':[_beb\fbcebcl_#Ā
<g[XeĀ 'Ā 'Ā +.**Ā yZ)BĀ
9\fĀ",'<g[l_[Xkl_#Ā
F[g[T_TgXĀ 'Ā 'Ā +(2Ā yZ)BĀ
.'9eb`bc[Xal_ĀF[Xal_Ā
<g[XeĀ 'Ā 'Ā 'Ā yZ)BĀ
9hgl_UXaml_ĀF[g[T_TgXĀ 'Ā 'Ā -***Ā yZ)BĀ
,':[_bebaTc[g[T_XaXĀ 'Ā 'Ā +1**Ā yZ)BĀ
.':[_bebc[Xal_ĀF[Xal_Ā
<g[XeĀ 'Ā 'Ā 'Ā yZ)BĀ
:[elfXaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
;\UXamb"T&[#Tag[eTVXaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
+&,';\V[_bebUXamXaXĀ 'Ā 'Ā ,1**Ā yZ)BĀ
+&-';\V[_bebUXamXaXĀ 'Ā 'Ā .**Ā yZ)BĀ
+&.';\V[_bebUXamXaXĀ 'Ā 'Ā .**Ā yZ)BĀ
-&-';\V[_bebUXam\W\aXĀ 'Ā 'Ā *(*.Ā yZ)BĀ
;\Xg[l_ĀF[g[T_TgXĀ 'Ā 'Ā ,-***Ā yZ)BĀ
;\`Xg[l_ĀF[g[T_TgXĀ 'Ā 'Ā -+-***Ā yZ)BĀ
;\'a'Uhgl_ĀF[g[T_TgXĀ 'Ā 'Ā ,1**Ā yZ)BĀ
,&.';\a\gebgb_hXaXĀ 'Ā 'Ā *(++Ā yZ)BĀ
,&0';\a\gebgb_hXaXĀ 'Ā 'Ā 'Ā yZ)BĀ
;\'a'bVgl_ĀF[g[T_TgXĀ 'Ā 'Ā 'Ā yZ)BĀ
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+&,';\c[Xal_[lWeTm\aXĀ 'Ā 'Ā *(*.Ā yZ)BĀ
=_hbeTag[XaXĀ 'Ā 'Ā -**Ā yZ)BĀ
=_hbeXaXĀ 'Ā 'Ā +-**Ā yZ)BĀ
?XkTV[_bebUXamXaXĀ 'Ā 'Ā *(***1/Ā yZ)BĀ
?XkTV[_bebUhgTW\XaXĀ 'Ā 'Ā *(..Ā yZ)BĀ
?XkTV[_bebVlV_bcXagTW
\XaXĀ 'Ā 'Ā ,.*Ā yZ)BĀ
?XkTV[_bebXg[TaXĀ 'Ā 'Ā +(3Ā yZ)BĀ
@aWXabĀ"+&,&-'VW#Ā
FleXaXĀ 'Ā 'Ā *(**..Ā yZ)BĀ
@fbc[bebaXĀ 'Ā 'Ā 2(.Ā yZ)BĀ
DTc[g[T_XaXĀ 'Ā 'Ā 'Ā yZ)BĀ
D\gebUXamXaXĀ 'Ā 'Ā +1Ā yZ)BĀ
D;C8Ā 'Ā 'Ā *(***03Ā yZ)BĀ
D;F8Ā 'Ā 'Ā *(**/Ā yZ)BĀ
D'
D\gebfbW\c[Xal_T`\aXĀ 'Ā 'Ā /Ā yZ)BĀ
F[XaTag[eXaXĀ 'Ā 'Ā 'Ā yZ)BĀ
FleXaXĀ ' Ā 'Ā 30*Ā yZ)BĀ
+&,&.'Je\V[_bebUXamXaXĀ 'Ā 'Ā 'Ā yZ)BĀ
8_We\aĀ -Ā ĀĀ *(***+-Ā yZ)BĀ
T_c[T'9?:Ā ' Ā ' Ā *(**-3Ā yZ)BĀ
UXgT'9?:Ā ' Ā ' Ā *(*+.Ā yZ)BĀ
ZT``T'9?:Ā *(3/Ā 'Ā *(*+3Ā yZ)BĀ
WX_gT'9?:Ā ' Ā 'Ā ' Ā yZ)BĀ
:[_beWTaXĀ ,(.Ā *(**.-Ā *(***/1Ā yZ)BĀ
.&.';;JĀ +(+Ā *(**+Ā *(***/3Ā yZ)BĀ
.&.';;<Ā ' Ā ' Ā *(***/3Ā yZ)BĀ
.&.';;;Ā ' Ā ' Ā *(***2-Ā yZ)BĀ
;\_XWe\aĀ *(,.Ā *(*/0Ā *(***+.Ā yZ)BĀ
<aWbfh_YTaĀ@Ā *(,,Ā *(*/0Ā ++*Ā yZ)BĀ
<aWbfh_YTaĀ@@Ā *(,,Ā *(*/0Ā ++*Ā yZ)BĀ
<aWbfh_YTaĀIh_YTgXĀ 'Ā 'Ā ++*Ā yZ)BĀ
<aWe\aĀ *(*20Ā *(*-0Ā *(10Ā yZ)BĀ
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<aWe\aĀ8_WX[lWXĀ 'Ā 'Ā *(10Ā yZ)BĀ
?XcgTV[_beĀ *(/,Ā *(**-2Ā *(***,+Ā yZ)BĀ
?XcgTV[_beĀ<cbk\WXĀ *(/,Ā *(**-2Ā *(***+Ā yZ)BĀ
Fb_lV[_be\aTgXWĀ
9\fc[Xal_fĀ 'Ā *(*+.Ā *(***+1Ā yZ)BĀ
JbkTc[XaXĀ *(1-Ā *(**,Ā *(***1-Ā yZ)BĀ

+Ā:JHĀah`Xe\VĀVe\gXe\TĀYbeĀcebgXVg\baĀbYĀ[h`TaĀ[XT_g[ĀTeXĀYbeĀVbafh`cg\baĀbYĀjTgXeĀc_hfĀ
beZTa\f`f(Ā
, Ā:e\gXe\TĀ`Tk\`h`ĀVbaVXageTg\baĀ\fĀg[XĀ[\Z[XfgĀVbaVXageTg\baĀgbĀj[\V[ĀTdhTg\VĀ_\YXĀVTaĀUXĀ
XkcbfXWĀYbeĀTĀf[begĀcXe\bWĀbYĀg\`XĀj\g[bhgĀWX_XgXe\bhfĀXYYXVg(Ā
- Ā:e\gXe\TĀVbag\ahbhfĀVbaVXageTg\baĀ\fĀg[XĀ[\Z[XfgĀVbaVXageTg\baĀgbĀj[\V[ĀTdhTg\VĀ_\YXĀVTaĀUXĀ
XkcbfXWĀYbeĀYbheĀWTlfĀj\g[bhgĀWX_XgXe\bhfĀXYYXVg(Ā
TĀ<F8Ā\fĀabgĀceb`h_ZTg\aZĀ[h`TaĀ[XT_g[ĀVe\gXe\TĀYbeĀg[XfXĀVbagT`\aTagf5Ā[bjXiXe&ĀcXe`\gĀ
Thg[be\g\XfĀf[bh_WĀTWWeXffĀg[XfXĀVbagT`\aTagfĀ\aĀDF;<IĀcXe`\gĀTVg\bafĀhf\aZĀg[XĀfgTgXufĀXk\fg\aZĀ
aTeeTg\iXĀVe\gXe\TĀYbeĀgbk\Vf(Ā
Ā Ā
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Ā

Ā
HXVb``XaWXWĀ:<:ĀVb`cbhaWfĀYbeĀ`ba\gbe\aZĀTeXĀ_\fgXWĀ\aĀg[\fĀfXVg\baĀTeXĀUTfXWĀba4ĀĀ

• sCba\gbe\aZĀIgeTgXZ\XfĀYbeĀ:[X`\VT_fĀbYĀ<`XeZ\aZĀ:baVXeaĀ\aĀHXVlV_XWĀMTgXetĀ
chU_\f[XWĀUlĀg[XĀIgTgXĀMTgXeĀHXfbheVXfĀ:bageb_Ā9bTeWĀ"8aWXefbaĀXgĀT_(&Ā,*+*#ĀĀ

• J[XĀ=bheg[ĀKaeXZh_TgXWĀ:bagT`\aTagĀCba\gbe\aZĀHh_XĀ"KIĀ<F8&Ā,*+,#ĀĀ
• s<kT`\a\aZĀg[XĀ:e\gXe\TĀYbeĀ;\eXVgĀFbgTU_XĀHXhfXtĀUlĀg[XĀDTg\baT_ĀMTgXeĀ

HXfXTeV[Ā@afg\ghgXĀTfĀcTegĀbYĀMTgXeĀHXhfXĀHXfXTeV[Ā=bhaWTg\baufĀ++'*,Āceb]XVgĀ
"DMH@ĀFTaX_#Ā":ebb^ĀXgĀT_(&Ā,*+-#Ā

• 8WW\g\baT_Ā:<:fĀceXfXagĀ\aĀjTfgXjTgXeĀg[TgĀ`TlĀUXĀW\YY\Vh_gĀYbeĀTWiTaVXWĀ
geXTg`XagĀgbĀeX`biXĀ"X(Z(&Ā8VXgbaX&Ā9Xambge\Tmb_X&Ā;\c[Xa[lWeT`\aX&Ā@UhcebYXa&Ā
FXeV[_beTgX&ĀF=8I&ĀXgV(#Ā

• :<:fĀgXfgXWĀWhe\aZĀf\`\_TeĀTWiTaVXWĀgeXTg`XagĀfghW\XfĀTaWĀYheg[XeĀ
eXVb``XaWTg\bafĀYeb`ĀcXXefĀj\g[ĀXkcXe\XaVXĀ\aĀg[XĀY\X_WĀbYĀfghWl(Ā

• M[\_XĀD'a\gebfbW\`Xg[l_T`\aXĀ"D;C8#ĀTaWĀD'a\gebfbW\Xg[l_T`\aXĀ"D;<8#ĀTeXĀ
g[XĀce\`TelĀa\gebfT`\aXfĀbYĀ\agXeXfgĀWhXĀgbĀ[\Z[ĀVTeV\abZXa\V\gl&Ā\gĀ\fĀ
eXVb``XaWXWĀgbĀ\aV_hW\aZĀT__Āg[XĀa\gebfT`\aXĀV[X`\VT_fĀ_\fgXWĀ\aĀJTU_XĀ;+(ĀĀĀ

Ā

D;C8Ā <F8Ā/,+Ā +(0Ā
D;<8Ā <F8Ā/,+Ā ,(+Ā
D;F8Ā <F8Ā/,+Ā +(,Ā

D'a\gebfbW\'a'Uhgl_T`\aXĀ"D;98#Ā <F8Ā/,+Ā +(.Ā
D'a\gebfb`Xg[l_Xg[l_T`\aXĀ"DC<8#Ā <F8Ā/,+Ā +(/Ā

D'a\gebfbcleb__\W\aXĀ"DFOH#Ā <F8Ā/,+Ā +(.Ā
D'Āa\gebfb`bec[b_\aXĀ"DCEH#Ā <F8Ā/,+ +Ā ,(.Ā

+Ā<F8Ā/,+Ā\fĀ`bW\Y\XWĀTVVbeW\aZĀgbĀJXaZĀTaWĀC\gV[Ā",*+0#Ā
Ā

Ā
Ā
Ā
Ā
Ā
Ā
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gbgT_Ā`\VebVlfg\aĀ hZ)BĀ
`\VebVlfg\a'B8Ā hZ)BĀ
`\VebVlfg\a'B=Ā hZ)BĀ
`\VebVlfg\a'BHĀ hZ)BĀ
`\VebVlfg\a'BOĀ hZ)BĀ
`\VebVlfg\a'HHĀ hZ)BĀ
`\VebVlfg\a'OHĀ hZ)BĀ
abWh_Te\aĀ hZ)BĀ
TaTgbk\a'TĀ hZ)BĀ
Vl_\aWebfcXe`bcf\aĀ hZ)BĀ
ZXe`Ta\h`Ā hZ)BĀ
`TaZTaXfXĀ hZ)BĀ
T_c[T'[XkTV[_bebVlV_b[XkTaXĀ hZ)BĀ
V[_becle\YbfĀ hZ)BĀ
W\`Xg[\c\aĀ hZ)BĀ
Xg[bcebcĀ hZ)BĀ
bklY_hbeYXaĀ hZ)BĀ
cebYXabYbfĀ hZ)BĀ
gXUhVbaTmb_XĀ hZ)BĀ
gbgT_ĀcXe`Xg[e\aĀ"V\f'Ā ĀgeTaf'#Ā hZ)BĀ
ge\UhYbfĀ hZ)BĀ
?88/Ā hZ)BĀ
?8809eĀ hZ)BĀ
?883Ā hZ)BĀ
+'UhgTab_Ā hZ)BĀ
,'`Xg[bklXg[Tab_Ā hZ)BĀ
,'cebcXa'+'b_Ā hZ)BĀ
Uhgl_TgXWĀ[lWebklTa\fb_XĀ hZ)BĀ
b'gb_h\W\aXĀ hZ)BĀ
dh\ab_\aXĀ hZ)BĀ
EeZTa\VĀ:TeUba&ĀJbgT_Ā"JE:#Ā `Z)BĀ
9eb`\WXĀ hZ)BĀ

Ā
Ā
Ā
Ā
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Ā

+1w'<g[lal_Ā<fgeTW\b_Ā <F8Ā/-3Ā *(/Ā aZ)BĀ
+1x'<fgeTW\b_Ā <F8Ā/-3Ā *(/Ā aZ)BĀ
8VXfh_YT`XĀ <F8Ā+03.Ā<I@%Ā .Ā aZ)BĀ

8gXab_b_Ā <F8Ā+03.Ā<I@%Ā +*Ā aZ)BĀ
9Xambge\Tmb_XĀ <F8Ā+03.Ā<I@%Ā +*(2Ā aZ)BĀ
9\fc[Xab_Ā8Ā <F8Ā+03.Ā<I@'Ā +*Ā aZ)BĀ

:TYYX\aXĀ <F8Ā+03.Ā<I@%Ā /*Ā aZ)BĀ
:TeUT`TmXc\aXĀ <F8Ā+03.Ā<I@%Ā /Ā aZ)BĀ

:bg\a\aXĀ <F8Ā+03.Ā<I@%Ā /Ā aZ)BĀ
;<<JĀ <F8Ā/,/(-Ā +Ā aZ)BĀ

;\V_bYXaTVĀ <F8Ā/.,Ā /Ā aZ)BĀ
;\_Tag\aĀ"F[Xal_gb\a#Ā <F8Ā+03.Ā<I@%Ā +Ā aZ)BĀ

;\c[Xa[lWeT`\aXĀ <F8Ā+03.Ā<I@%Ā ,Ā aZ)BĀ
<dh\_\aĀ <F8Ā/-3Ā /Ā aZ)BĀ
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Regulatory Pathway TM December 2018 

Trussell Technologies, Inc. | Pasadena | San Diego | Oakland  
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ITEM 10C

INFORMATION ONLY

February 4, 2019 JPA Board Meeting

TO: JPA Board of Directors

FROM: Facilities & Operations

Subject : Woolsey Fire Response and Recovery Effort: End of Emergency

On January 29, 2019, the LVMWD Board, acting in part as the Administering Agent of the Las
Virgenes-Triunfo Joint Powers Authority, ended the Declaration of Emergency due to the
Woolsey Fire.  The action included a summary of all expenses incurred for the immediate and
emergency actions for the Woolsey Fire, which totaled $321,921.  The JPA share of the costs
was $27,268.

SUMMARY:

On November 12, 2018, the Board declared a state of emergency due to the Woolsey Fire
that broke out on the afternoon of Thursday, November 8, 2018 in Ventura County near the
Santa Susana Field Laboratory. The fire quickly spread into the District’s service area due to
low relative humidity and strong Santa Ana winds. District facilities experienced significant
damage that required immediate action without delay to restore normal water and wastewater
services.

The necessary immediate and emergency actions have been completed, so it is now
appropriate for the Board to end the Declaration of Emergency for the District. It is important
to note that the Woolsey Fire recovery efforts will remain a top priority for the District; however,
staff proposes to adhere to all non-emergency District policies for those on-going efforts. 
Attached for reference is a summary of all expenses incurred for the District's immediate and
emergency actions for the Woolsey Fire, which total $321,921.

FISCAL IMPACT:

No

ITEM BUDGETED:

No

FINANCIAL IMPACT:

There is no financial impact associated with ending the emergency declaration. However, it is
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appropriate to report on the cost of the District's immediate and emergency actions at this
time, which totaled $321,921 ($294,653 for LVMWD-only facilities and $27,268 for JPA
facilities). Staff continues to coordinate with the District’s insurance carrier, FEMA and
CalOES representatives to seek reimbursement for the immediate and emergency actions,
together with planned recovery work.

DISCUSSION:

On November 12, 2018, the Board declared a state of emergency due to the Woolsey Fire
that broke out on the afternoon of Thursday, November 8, 2018 in Ventura County near the
Santa Susana Field Laboratory. The fire quickly spread into the District’s service area due to
low relative humidity and strong Santa Ana winds. The fire burned almost 97,000 acres in Los
Angeles and Ventura counties, destroyed 1,500 structures, and damaged 340 structures. 
Over 350 structures were destroyed in the District’s service area.

District facilities experienced significant damage that required immediate action without delay
to restore normal water and wastewater services and to ensure safe working conditions for
staff. These facilities included the Westlake Filtration Plant, Rancho Las Virgenes
Composting Facility, the potable water distribution system, the headquarters site and several
tank sites. The necessary immediate and emergency actions have now been completed, so it
is appropriate for the Board to end the Declaration of emergency for the District. It is important
to note that the Woolsey Fire recovery efforts will remain a top priority for the District; however,
staff proposes to adhere to all non-emergency District policies for those on-going efforts.

With respect to the immediate and emergency actions, 91 staff members logged over 6,000
hours responding to the fire. The cost for the immediate and emergency actions was
$321,921, including $294,653 for LVMWD-only facilities and $27,268 for JPA facilities. 
Attached for reference is a summary of all the associated expenses incurred for the District's
response.

With completion of the immediate and emergency needs, staff has directed its focus on
recovery and restoration of the damaged facilities. Several Requests for Proposals (RFPs)
were issued and identify the required restoration and enhancements to fire harden the
damaged facilities. The scope of work consists of developing plans and specifications for the
restoration work. The RFP responses are due on February 20, 2019, and a recommendation
for award will be made to the JPA Board on March 4, 2019 (JPA facilities) and to the LVWMD
Board on March 12, 2019 (LVMWD-only facilities).

Prepared by:  David R. Lippman, P.E., Director of Facilities and Operations

ATTACHMENTS:
Descr ipt ion

Summary of Woolsey Fire Expenses for Immediate and Emergency Actions
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RW Tanks, Reservoirs and Wells

W.Litten (erosion control) 6,094$       

Rentals (pipe & clamps) 2,871$       

Treatment/Centrate Treatment

Diesel fuel 876$           

Treatment/Composting

Electrical supplies 2,775$       

W.Litten (erosion control) 5,580$       

Safety glasses, respirators, traffic cones 1,529$       

Restoration services ($5.2K) HVAC services ($1.3K) 6,510$       

Treatment/Reclamation

HVAC 1,033$       

Subtotal JPA: 27,268$    

Administration

Food and Supplies for  EOC 3,249$       

Building 8 Maintenance

Piping supplies/parts 4,011$       

HVAC services ($3K); facility restoration ($61K) 63,515$     

Building 7 and Yard Maintenance

HVAC services  1,373$       

Customer Service

Bankcard Center (Bulk Calls) 2,919$       

Distribution

Piping parts/supplies 11,703$     

Mulholland & Troutdale valve installation 34,036$     

33239 Mulholland Hwy main break repair 66,400$     

Meter Service

Misc. supplies 381$           

Pump Stations

Gas, diesel, misc. supplies 23,352$     

Generator rental ($35.5K); replace analog card ($2.5K) 38,106$     

Replacement PLC Panel  10,416$     

Tanks and Reservoirs

Solar charging kit 569$           

W.Litten (erosion control) 1,064$       

Treatment

Facility restoration 5,521$       

Fence/gate repair 171$           

Pumps ($24K); misc. supplies ($1.5K) 25,465$     

Chemical pump 2,400$       

Subtotal LVMWD: 294,653$ 

Total Both Agencies: $   321,921

Las Virgenes ‐ Triunfo Joint Powers Authority

Las Virgenes Municipal Water District
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