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ES EXECUTIVE SUMMARY 

ES-1     Overview 
The City of Pacific Grove is pursuing the construction and operation of a Satellite 
Recycled Water Treatment Plant (SRWTP) to produce recycled water for non-potable 
water demands in the City of Pacific Grove with future capability to expand to service 
other local demands outside of the City.  This study documents the work conducted in 
support of this effort as part of the City of Pacific Grove Local Water Project (PGLWP). 

ES-1.1    Background 
The City Pacific Grove is located on the Monterey Peninsula along the Central California 
Coastline.  The region is totally dependent on local rainfall for replenishment of its water 
supplies. Rainfall patterns have resulted in severe droughts. Near coastal groundwater 
pumping has resulted in increasing total dissolved solids (TDS) concentrations, seawater 
intrusion and overdraft of the local aquifers (MRWPCA, 2012). Diversions and pumping 
of the under drain of the Carmel River has put critical habitat at risk, as well as federal and 
state listed endangered and threatened species.  The City’s water purveyor, California 
American Water Company (CAW), is now subject to pumping restrictions pursuant to 
State Water Resources Control Board (SWRCB) Order 95-10, the related issuance of a 
Cease and Desist Order by the SWRCB (Order WR2009-0060), and their reduced pumping 
of the Seaside Groundwater Basin (SGWB), mandated by its adjudication.  
 
On August 29, 2012, the City submitted a Public Participants Proposal in response to the 
California Public Utilities Commission’s (CPUC) administrative law judge Gary 
Weatherford ruling concerning public participation in the CAW Application 12-04-019.  
The City proposed the PGLWP to provide non-potable recycled water supplies to 
supplement CAW’s planned Monterey Peninsula Water Supply Project (MPWSP).  The 
MPWSP is CAW’s proposed project in response to the SWRCB Order 95-10 and Cease 
and Desist Order.  
 
The City applied for and secured grant funding for the PGLWP planning from SWRCB 
through the Regional Water Recycling Facilities Planning Grant Program on March 15, 
2013.  The grant agreement to fund this study is for $125,000, with the City contributing 
50% or $62,000.  Upon completion of this study, the City may decide to move forward 
with implementation of the recommended project.  This report facilitates an application for 
a low interest loan from the Clean Water State Revolving Fund (CWSRF). 

ES-1.2    Project Goals 
The PGLWP would achieve the following project goals: 
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• To preserve available potable water supplies for domestic uses and to maximize the 
recycling and reuse of non-potable recycled municipal wastewater in a cost 
effective manner. 

• To substitute the City’s use of CAW potable water with recycled water for non-
potable water demands.  

• To maximize the use of existing wastewater collection, treatment, recycling and 
recycled water distribution infrastructure for the development of irrigation water 
and other non-potable demands. 

ES-1.3    Study Objectives and Approach 
The objectives of this Facility Plan are to: 

• Refine project alternatives and identify a recommended project; 

• Develop a financing plan for the recommended project; 

• Develop an implementation plan for the recommended project. 

Technical activities already performed by the City of Pacific Grove and its consultants 
include: site investigation, market analysis, alternative development and evaluation, 
stakeholder outreach, funding investigation, and preparation of an opinion of probable 
cost.  The details and results of these activities are presented and discussed in Chapters 2 
through 7 of this report. 

ES-2      Recommended Project Description 
The recommended project consists of the construction of a sewer diversion structure, a 
0.28 million gallons per day (mgd) SRWTP, waste pump station and force main, recycled 
water pump station, approximately 0.25 miles of 8 inch pipeline to 6 recycled water 
customer sites, user connections and site retrofits.  The recommended proposed project 
would serve approximately 125 acre-feet per year (AFY) of recycled water mostly to the 
City of Pacific Grove Municipal Golf Links and El Carmelo Cemetery.  The predominant 
use of recycled water would be landscape irrigation.  Irrigation would occur primarily at 
night to maximize water use efficiency and minimize public contact.  The recommended 
project is the first phase of a multi-phase, long-term PGLWP that could provide up to 600 
AFY of recycled water. However, because later phases of the PGLWP will require further 
development, their inclusion in this report is programmatic in nature and they are analyzed 
at a lesser level of detail than the recommended project. 

Figure ES-1 presents the location of recommended project uses and facilities.  Table ES-1 
presents the customer names and estimated demand information.  Table ES-2 describes the 
recommended project facilities.  
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Figure ES 1 - Recommended Project Customers and Facilities  

 

Table ES 1 – Recommended Project Customer Names and Demands 

ID  Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

1 Muncipal Golf Links Landscape Irrigation 75 90 0.179
2 El Carmelo Cemetery Landscape Irrigation 8 10 0.020
3 Crespi Pond Restroom Toilet Flushing 0.3 0.4 0.001

4 Truck Fill

Construction, Sewer 
Flushing, and Street 
Sweeping 20 24 0.048

5 Golf Maintenance Facility Toilet Flushing 0.3 0.4 0.001

6
Environmental Research 
Division Landscape Irrigation 0.2 0.2 0.000
Total 104 125 0.25  

LEGEND

Irrigation Requirement  > 3 AFY*

Irrigation Requirement  < 1 AFY*

New Recycled Water Pipeline

New Sanitary Sewer 
Forcemain

* Refer to Table ES1 for Customer Name

1

2

3

5

4

6
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Table ES 2 - Recommended Project Facilities 
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Future phases of the project would require expansion of both the SRWTP and the 
distribution system to provide recycled water to other non-potable demands throughout 
Pacific Grove and other locations. 

ES-2.1    Estimated Costs 
Table ES-3 summarizes the planning level opinion of probable cost for the recommended 
project. 
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Table ES 3 - Recommended Project Planning Level Opinion of Probable Cost 
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ES-3    Implementation Schedule 
Figure ES-2 presents the major tasks and associated project implementation schedule for 
the recommended project. 

The following are the major tasks and milestone deliverables anticipated for the 
recommended project that are presented in Figure ES-2: 

• Environmental analysis and documentation; 

• Funding and financial planning; 
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• Stakeholder outreach; 

• Permitting and regulatory agency coordination; 

• Design and construction by a Design-Build entity. 

ES-4     City Commitment 
The City of Pacific Grove is enthusiastically committed to the development and operation 
of the proposed PGLWP.  For many years, the City envisioned the development of a 
recycled water supply for the irrigation of its Municipal Golf Links, El Carmelo Cemetery 
and other public and private landscaping. In addition, the City is committed to the reuse of 
existing sanitary sewer, storm water, and dry weather water supplies before seeking to 
develop new supplies.  
 
This commitment to developing recycled water is formally documented in the City’s 
General Plan, Local Coastal Plan, and in the resolutions of several City Councils. The 
vision for the proposed project has been supported by the citizens of the City and has been 
refined in studies and engineering investigations. This commitment demonstrates the 
City’s dedication to the conservation of its valuable potable water resources, the 
recognition of the regional importance for water conservation and desire to ensure safe and 
economical municipal operations. 
 
The City’s General Plan articulates as policy the goal to “Endeavor to ensure an adequate 
water supply for the City’s future needs”.  The City’s General Plan Conservation Element 
notes that “recent studies have concluded that residents of Pacific Grove cannot assume a 
complacent attitude toward the water resources of the area,” and recommends that the 
feasibility of the use of recycled water for various uses (including irrigation of various 
public properties such as the Municipal Golf Course) be pursued by the City and other 
appropriate jurisdictions. 
 
The City’s Local Coastal Plan instituted policies related to the protection of available water 
supplies, providing for: 

• Reserving a portion of the City’s available water supply for Coastal Act priority use 
development; 

• Permitting new development only when its water demand is consistent with 
available supply; 

• Requiring low-water requirement/drought resistant landscaping; and 

• Using recycled wastewater and captured runoff for irrigation where feasible. 

The City has committed matching funds to study the feasibility of the PGLWP. On January 
16, 2013, the City adopted resolution 13-002 to pursue a Facilities Planning Grant from the 
California SWRCB. This Facility Plan Study is intended to further analyze the feasibility 
of this plan based on new information and the most recent advances in water recycling 
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equipment. The plan presents an initial analysis of the potential environmental effects of 
the PGLWP. That analysis is now being further developed for public input in a document 
that will meet the requirements of the California Environmental Quality Act (CEQA) Plus. 

The City, in its support of the PGLWP, is consistent with the State of California’s 
Recycled Water Policy to increase the use of recycled water, and recognizes that, pursuant 
to Water Code sections 13550 et seq., it is a waste and unreasonable to not use recycled 
water when recycled water of adequate quality is available. 

It is the objective of the City of Pacific Grove to develop a local recycled water supply to 
benefit all of its citizens and the environment. 

 

 

  



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

[LY 
 

 
Figure ES  2 – Implementation Schedule 

 

CITY OF PACIFIC GROVE LOCAL WATER PROJECT  PROPOSED SCHEDULE

Jun 5, 2013

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2013 2014 2015 2016

0 Pacific Grove Local Water Project 07/01/2013 11/23/2016 3.7 years

1 Notice to Proceed 07/01/2013 07/01/2013 0 hours

2 Facility Planning Grant Report Completion 07/01/2013 02/07/2014 8 months

3 Stakeholder Coordination 07/01/2013 10/20/2016 3.6 years

6 Design Development 07/01/2013 04/04/2014 10 months

9 CEQA Compliance 11/18/2013 04/03/2015 1.5 years

27 Regulatory Permitting 07/01/2013 06/04/2015 2.1 years

32 Design Bulid Contractor Assistance 04/07/2014 11/23/2016 2.87 years

Expected 
Duration

Expected EndExpected StartTitleInfo#
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1 INTRODUCTION  
The City of Pacific Grove (City) is investigating the development potential for a new 
recycled water supply that would substitute its current use of potable water for irrigation of 
non-residential landscaping and other potential non-potable uses. The Pacific Grove Local 
Water Project (PGLWP) could be developed in collaboration with the local water utility, 
California American Water Company (CAW), the Monterey Peninsula Water Management 
District (MPWMD) or other local agency partners, or independently by the City of Pacific 
Grove. The PGLWP includes the construction of a new satellite recycled water treatment 
plant (SRWTP) to recycle a portion of Pacific Grove’s municipal wastewater.  Recycled 
water produced at the SRWTP, located at the retired Point Pinos Wastewater Treatment 
Plant (WWTP), would be conveyed via a new recycled water distribution system to 
provide non-potable water for landscape irrigation and other non-potable uses.  One future 
option for the new recycled water distribution system would be the extension of the system 
to interconnect with the existing Carmel Area Wastewater District/Pebble Beach 
Community Services District (CAWD/PBCSD) recycled water system, to provide 
CAWD/PBCSD and the City with diverse water sources, additional operational and 
seasonal storage, and supply redundancy. 

 
This report has been completed in accordance with the requirements of the State Water 
Resources Control Board (SWRCB) Facilities Planning Grant Program.   

1.1 Background 
The City of Pacific Grove is located on the tip of the Monterey Peninsula on the Central 
California Coast (Figure 1). The City is bound on the north by Monterey Bay, on the east 
by the City of Monterey, on the south by the unincorporated Pebble Beach Community and 
the Del Monte Forest, and on the west by the Pacific Ocean.  The City is approximately 2.9 
square miles in area with a population of approximately 15,300 residents. 

The region is totally dependent on local rainfall for replenishment of its water supplies. 
Rainfall patterns have resulted in severe droughts. Near coastal groundwater pumping has 
resulted in increasing total dissolved solids (TDS) concentrations, seawater intrusion and 
overdraft of the local aquifers (MRWPCA, 2012). Diversions and pumping of the under 
drain of the Carmel River has put critical habitat at risk, as well as federal and state listed 
endangered and threatened species. 
 
The City’s water purveyor, CAW, is now subject to pumping restrictions pursuant 
SWRCB Order 95-10, the related issuance of a Cease and Desist Order (CDO) by the 
SWRCB (Order WR2009-0060), and their reduced pumping of the Seaside Groundwater 
Basin (SGWB), mandated by its adjudication.  
 
On August 29, 2012, the City submitted a Public Participants Proposal in response to the 
California Public Utilities Commission’s (CPUC) administrative law judge Gary 
Weatherford ruling concerning public participation in the CAW Application 12-04-019.  



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

2 
 

The City proposed the PGLWP to provide non-potable recycled water supplies to 
supplement CAW’s planned Monterey Peninsula Water Supply Project (MPWSP).   
 
The PGLWP will replace City irrigation and other demands with non-potable supplies 
creating a new water supply offset of at least 125 acre-feet per year (AFY) (average annual 
demand) of potable water. The potable water offset would assist CAW in meeting its 
obligations to find a replacement to its use of water from the Carmel River and reduce 
pumping in the SGWB.  Once CAW has implemented a replacement water supply to its 
pumping on the Carmel River and SGWB, and through further negotiations with the 
SWRCB, CAW, and the MPWMD, a portion or all of the offset may become available for 
use by the City to meet future potable demands.  The PGLWP would reduce the 
operational production of CAW’s proposed seawater desalination plant by at least 125 
AFY. 
 
The goals of the PGLWP are: 

• To preserve available potable water supplies for domestic uses and to maximize the 
recycling and reuse of non-potable recycled municipal wastewater in a cost 
effective manner. 

• To substitute the City’s use of CAW potable water with recycled water for non-
potable water demands.  

• To maximize the use of existing wastewater collection, treatment, recycling and 
recycled water distribution infrastructure for the development of irrigation water 
and other non-potable demands. 
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Figure 1 -Project Location 

 

1.2 Facility Plan Objectives and Approach 
The objectives of this Facility Plan are to investigate the cost effectiveness of 
implementing a new SRWTP and distribution system.  The key objectives of this Facility 
Plan are: 

• Refine project alternatives and identify a recommended project; 

• Develop a financing plan for the recommended project; 

• Develop an implementation plan for the recommended project. 
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This Facility Plan includes results from site investigations, recycled water market 
assessment, alternative analysis, stakeholder coordination, preliminary environmental and 
regulatory analysis, economic analysis, and funding plan. 

This Facility Plan is based upon initial investigations completed by the City and CAW that 
produced early definitions of the project components.  It also relies upon current 
investigations of the Monterey and Pacific Grove Area of Special Biological Significance 
(ASBS) Storm Water Management Project being completed by the Cities of Monterey and 
Pacific Grove as part of the Southern Monterey Bay/Monterey Peninsula Regional 
Integrated Water Resources Management Plan (IWRMP).  This Facility Plan refines the 
project components, cost estimates, and project implementation plan for the PGLWP.  

1.3 Stakeholder Involvement 
The City has actively included project stakeholders in the development of this Facility 
Plan.   The City conducted meetings with project stakeholders to identify support for this 
project and to address potential concerns and opportunities for collaboration.  The 
following stakeholders have been included within the development of this project: 

• California American Water Company (CAW) 

• Monterey Peninsula Water Management District (MPWMD) 

• Monterey Regional Water Pollution Control Agency (MRWPCA) 

• Carmel Area Wastewater District (CAWD) 

• Pebble Beach Community Services District (PBCSD) 

• Pebble Beach Company (PBC) 

• Presidio of Monterey (POM) 

• Pacific Grove Unified School District (PGUSD) 

• Monterey Peninsula Regional Water Authority (also known as the Mayor’s JPA) 

• City of Monterey 

• California Public Utilities Commission (CPUC). 
 

 
As part of the development of this Facility Plan, the City met with the above stakeholders 
on various aspects of the PGLWP to determine opportunities for collaboration and 
participation in the project.  In particular, these meetings investigated opportunities to 
service additional non-potable water demands and other water supply goals and objectives 
within the Monterey Peninsula region. 
 
The PGLWP was first developed as part of CAW’s proposed MPWSP and approval 
process by CPUC.  The City of Pacific Grove made a public participation proposal to 
include the PGLWP in the MPWSP.  The City and their consultants submitted direct 
testimony to CPUC providing detailed information regarding the PGLWP.  Through a 
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settlement agreement process, the City is pursuing the PGLWP independently of the 
MPWSP, with cooperation from CAW.   
 
City staff is providing regular updates on the status of the PGLWP to its City Council and 
the public at City Council meetings.  The City Council approved a resolution to pursue the 
SWRCB Facility Planning Grant (FPG) for the completion of this Facility Plan Study on 
January 16, 2013.  Updates to the PGLWP, as well background documents, are posted to 
the City’s website for the public at the following link:  
http://www.ci.pg.ca.us/index.aspx?page=333.  
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2 STUDY AREA CHARACTERISTICS 
The City of Pacific Grove’s water supplies and wastewater treatment are provided by other 
regional entities.  This chapter presents a summary of the service area settings and provides 
a discussion of the region’s water supplies and wastewater management issues that are 
pertinent to the City and the PGLWP. 

2.1 Service Area Setting 
The PGLWP study area is presented in Figure 2.  The PGLWP study area includes the 
City, portions of the service region of CAWD/PBCSD and the PBC, portions of the City of 
Monterey, and the POM. 

The weather of the PGLWP study area is influenced by a marine climate that is 
pronounced due to the upwelling of cold water from the Monterey submarine canyon. A 
weather station is located at the National Weather Service's Climate Station in the City of 
Monterey, elevation 385 feet above mean sea level (AMSL). The warmest month is 
September, with an average daily high of 71.5°F. The average daily low temperatures are  
43°F in January and 53°F in September. Average rainfall is 19.7 inches per year, with 
90.3% falling during November through April.  During summer, fog drip is a primary 
source of moisture for plants that would otherwise not be able to persist with such low 
summer precipitation. (CAW 2010 UWMP Update, 2012)  

The PGLWP study area, including but not limited to the City, is comprised of residential, 
office and commercial land uses, golf courses, recreational parks, schools, military 
installments, and open space reserves.  Within Pacific Grove, the current population is 
15,295 (US Census Bureau, 2011).   

The prominent water feature is the Monterey Bay and Pacific Ocean coastline adjacent to 
the City.  Along the Monterey Bay side of the City’s coast, the near shore waters have been 
designated by the SWRCB as the Pacific Grove ASBS (Figure 3).   The Pacific Grove 
ASBS lies entirely within the Monterey Bay National Marine Sanctuary, and overlaps with 
the Pacific Grove State Marine Conservation Area and Hopkins State Marine 
Reserve.  ASBS areas are accorded special protection under the Marine Managed Areas 
Improvement Act and the California Ocean Plan (COP).   The special protections defined 
in the COP prohibit waste discharges to the ASBS. Storm water discharges into ASBS 
areas are allowed under a SWRCB adopted General Exception to the COP waste discharge 
prohibition, with Special Protections that require both structural and non-structural controls 
to protect “natural water quality” within the ASBS. 

The PGLWP study area also includes Crespi Pond (See Figure 2), a brackish to fresh water 
pond located on the Golf Links between Point Pinos and the north end of Asilomar 
Avenue.  Crespi Pond is habitat to a number of bird species and is managed by the City.   
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Figure 2 - PGLWP Vicinity Map 
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Figure 3 - Pacific Grove ASBS (Source:  Fall Creek Engineering, 2013) 
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2.2 Potable Water Supply Characteristics and Facilities 
Potable water is supplied to the City of Pacific Grove by CAW.  CAW delivers water to 
Pacific Grove through a 30-inch steel main in Congress Avenue that transports water to the 
CAW pumping facility at Sinex and Eardley Avenues.  The purpose of the PGLWP is to 
reduce the City’s potable water use and contribute to a regional decrease of potable water 
use.   
 
CAW collects, treats and distributes water for public and private use and fire suppression 
within its service area. Through franchise agreements with the jurisdictions in its service 
area, the CAW Monterey District serves the six cities of Carmel-by-the-Sea, Pacific Grove, 
Monterey, Seaside, Sand City, Del Rey Oaks, the county areas of the Carmel Valley, 
Pebble Beach, Carmel Highlands, and the satellite systems of Garrapata, Chualar and the 
Highway 68 corridor. 
 
The CAW system and the development of water supplies in the Monterey Region dates 
back to 1882, when the Pacific Improvement Company provided water service to users 
with its construction of pipelines from the headwaters of the Carmel River to the Del 
Monte Hotel. The water operation was renamed Monterey County Water Works in 1905. 
Samuel F. B. Morse headed a group of investors who bought the waterworks along with 
seven thousand acres of land and the Del Monte Hotel in 1915. In 1930, Chester Loveland 
acquired the water works company. The District then became the property of California 
Water and Telephone Company in 1935 and in 1966 was part of a major acquisition by 
American Water Works Company, Inc. CAW is a subsidiary of American Water 
Company. 

CAW’s Central Division’s Monterey District is the franchise water purveyor to the entire 
study area, as well as most of the population on the Monterey Peninsula. CAW is a private 
utility company that operates under the regulations of the CPUC. The total population 
served by CAW’s Monterey Main system was approximately 94,081 in 2010. The 
Monterey Main system encompasses 33,950 acres.   

Supplies for the Monterey District are developed from surface water from the Carmel 
River, shallow wells in the Carmel Valley, mid-depth and deep wells in the SGWB. 
 
Water production from these sources is limited by various governmental regulations and 
annual rainfall amounts. Water supplies have been especially constrained since 1995, when 
the SWRCB determined that CAW was illegally diverting over 10,000 AFY from the 
Carmel River Basin in SWRCB Board Order 95-10. Most of the Carmel River withdrawal 
comes from shallow wells positioned near the Carmel River.  This Order determined that 
withdrawal of water from the Carmel Valley is destructive to the habitat along the river 
and threatens endangered species. The order also determined that wells in the Carmel 
Valley are pumping river underflow and not withdrawing from an underground aquifer. 
 
CAW is mandated to develop new water supplies for the Monterey District service area in 



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

10 
 

order to decrease its reliance on the Carmel River and the SGWB. 1 Pursuant to Cease and 
Desist Order 2009-0060 issued on October 20, 2009, by the SWRCB, CAW is required to 
reduce its unpermitted diversions from the Carmel River and to terminate all diversions in 
excess of 3,376 AFY from the Carmel River. CAW must therefore find a replacement for 
approximately 70 percent of its water supply by December 31, 2016.  The MPWSP is 
CAW’s proposal for a replacement supply. Failure to meet the 2016 deadline could have 
harmful consequences for CAW, its customers, and the community. The SWRCB may 
include civil penalties for such a violation. 
 
While CAW is a public utility regulated by the CPUC, at a local level the MPWMD also 
provides regulatory oversight of water supplies within the region.  The California 
Legislature created the MPWMD in 1977 for the purposes of “conserving and augmenting 
the supplies by integrated management of ground and surface water supplies, for control 
and conservation of storm and wastewater, and for the promotion of the reuse and 
reclamation of water.” 2  

MPWMD governs withdrawals from the surface and groundwater supplies in the Monterey 
Peninsula region. Figure 4 illustrates the Monterey Peninsula Water Resources System, 
which is managed by the MPWMD and from which CAW takes about 95% of its water. 
The other 5% is taken from areas that serve CAW’s satellite systems in other areas of 
Monterey County. The boundaries of MPWMD roughly align with those of CAW’s 
Monterey County District, exclusive of CAW’s satellite systems of Toro, Ambler Park, 
and Chualar. 

MPWMD was responsible for the establishment of limits to CAW production from the 
Carmel River and subsequent allocation of water to jurisdictions in 1990. They provided 
the leadership in developing certain water supplies including the following: 

• Research and development into the expansion of the Peralta Well in the SGWB in 
the late 1980s,  

• A desalination facility rejected by the voters in 1993,  

• The Los Padres Dam rejected by the voters in 1995, 

• The research, development, and construction of Aquifer Storage and Recovery 
(ASR) in the 2000s, and, 

• Co-funding partnership with MRWPCA in the development of the Groundwater 
Replenishment (GWR) Project subject to the Memorandum between CAW, 
MRWPCA, and MPWMD dated April 20, 2012. 

                                                
1"the"Seaside"Basin"Adjudication"in"California"American"Water"v."City"of"Seaside,"et"al."(Monterey"

Superior"Court,"Case"No."M66343)."""

2"(Statutes"1977,"ch."527,"section2,"Deering’s"Water"–"Uncod."Acts"(2008"Suppl.)"Acts"5065,"p.98O99"

(“District"Law”).)"
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Figure 4 - MPWMD Boundary (Source: MPWMD) 
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Development of an alternative water supply is necessary for CAW to comply with 
SWRCB Order No. WR 95-10 and No. 2009-0060 that directed CAW to implement a plan 
to replace what the SWRCB determined to be unlawful diversions from the Carmel River 
Basin, as well as with the SGWB 2006 Adjudication. The MPWSP is CAW’s proposal for 
a replacement supply. 
 
The MPWSP will consist of the following two major elements:  
 

(1) A seawater desalination plant and related facilities, consisting of slant intake 
wells, brackish water pipelines, the desalination treatment plant, product water 
pipelines, brine disposal, and related appurtenant facilities. The plant will be owned 
and operated by CAW and will require a 10-mile pipeline to deliver product water 
to the Monterey Peninsula. 
 
(2) “Distribution and ASR Facilities”, consisting of the Transfer, Seaside and the 
Monterey Pipelines, the Terminal Reservoir, the ASR Pipeline, the ASR 
Recirculation and Backflush Pipelines, the ASR Pump Station and the Valley 
Greens Pump Station. These facilities previously approved by the CPUC. 

 
The following regional projects are proposed to complement the MPWSP in meeting 
CAW’s replacement water from the Carmel River: 

• An expanded ASR, capturing excess winter flows from the Carmel River for 
storage in the Seaside Aquifer and withdrawal during the dry summer months. 
CAW will construct three ASR wells, adding an average annual supply of 900 
AFY. 

• A MRWPCA GWR Project is expected to yield approximately 3,500 AFY.  Source 
waters will be treated at a new Advanced Water Treatment Plant at the MRWPCA 
Regional Treatment Plant (RTP).  The treated effluent will be conveyed to 
groundwater injection well sites for storage within the regional groundwater basin. 

 

CAW submitted applications to the CPUC for the following sizing options of the 
MPWSP’s desalination plant: 

• 9.0 mgd;  

• 5.4 mgd with supplement water supplies purchased from the GWR, if the GWR 
reaches certain milestones by the time CAW is ready to construct the desalination 
plant, and the cost of GWR water is reasonable.; 

• 9.6 mgd without water from the GWR Project; and  

• 6.4 mgd with 3,500 AFY of water from the GWR Project; 

• 6.9 mgd plant to be combined with 3,000 AFY of water from the GWR Project. 
 
Table 1 presents CAW’s existing and future water supply sources. 
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Table 1 – CAW’s Existing and Future Regional Water Supply Sources 

 

2.2.1 Carmel Valley Basin  
The Carmel Valley Basin is located along the Carmel River, southeast of the Monterey 
Peninsula. CAW’s Monterey Main system overlies the Carmel Valley Basin. The Carmel 
Valley Basin is comprised of the alluvial deposits that form the valley floor underlying the 
Carmel River. The Carmel Valley Basin is presented in Figure 5.  
 
As described previously, CAW is required to reduce diversions from the Carmel Valley 
Basin to 3,376 AFY by December 31, 2016. To meet the reduction requirement, the 
CAW’s Monterey County District is pursuing the MPWSP, in coordination with 
MPWMD’s ASR project and MRWPCA’s GWR Project.  

Water&Supply&Source&

Existing&
Supply&42010&

(AFY)&

Anticipated&
Supply&–&2020&

(AFY)&
Carmel'Valley'Basin' 8,253' 3,376'
Seaside'Groundwater'Basin' 2,811' 2,999'
Salinas'Groundwater'Basin' 529' 465'
Aquifer'Storage'and'Recovery' 1,106' 1,920'
Sand'City'Desalination' 99' 94'
Ocean'Desalination/Groundwater'Replenishment' 0' 9,000'
Source:  CAW UWMP 2010 Update, July 2012 
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Figure 5 - Carmel Valley Basin (Source: CAW UWMP 2010 Update) 

2.2.2 Groundwater 
CAW’s Monterey County District is supplied in part by the SGWB. The California 
Department of Water Resources (DWR) issued Bulletin 118 in 2003, which describes the 
SGWB as being a sub-basin to the Salinas Valley Groundwater Basin (SVGWB). The 
northern boundary of this sub-basin is the 180/400 Foot Aquifer sub-basin and the southern 
boundary is the Corral!de Tierra sub-basin, both part of the SVGWB. Figure 6 presents 
each of these groundwater basins. The Monterey Main and Ryan Ranch systems overlie 
the SGWB as defined by DWR. 
 
The 2006 SGWB Adjudication Order defines the boundaries of the SGWB Aquifer.  The 
SGWB is located at the northwest corner of the Salinas Valley, adjacent to the Monterey 
Peninsula. The total surface area of the aquifer covers approximately 19 square-miles. The 
southern boundary of the SGWB follows the Chupines fault, a relatively impermeable 
formation uplifted to near sea level. The western boundary of the basin extends to the 
shoreline of the Pacific Ocean. The eastern boundary of the basin is defined by the flow 
divide in the Paso Robles aquifer, which approximately coincides with surface drainage 
between the Canyon del Rey and El Toro Creek watersheds. The northern boundary of the 
basin also follows a groundwater flow divide from the SVGWB. The SGWB is subdivided 
into several sub-basins including the Laguna Seca, Coastal, and Inland subareas. 
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In the SGWB adjudication, the Monterey County District’s operating yield in 2010 for the 
Coastal and Laguna Seca sub-basins were reduced to 3,087 and 246 AFY, respectively.  
Under the terms of the adjudication, the Monterey County District’s share of the SGWB 
operating yield will decrease by 10% every three years to the ultimate safe yield of 1,494 
AFY for the Coastal sub-basin and 0 AFY for the Laguna Seca sub-basin.  
 

 
Figure 6 – Groundwater Basins (Source:  CAW UWMP 2010 Update) 
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2.3 Wastewater Characteristics and Facilities 

2.3.1 City of Pacific Grove and MRWPCA Facilities 
The MRWPCA serves the cities of Del Rey Oaks, Monterey, Pacific Grove, Sand City, 
Seaside, Salinas and Marina, the former Fort Ord, and parts of Monterey County, such as 
Boronda, Castroville, and Moss Landing. From 2000 to 2005 influent to the RTP averaged 
21.2 mgd, while the plant’s 
maximum treatment 
capacity is 29.6 mgd.  
Figure 7 presents the 
MRWPCA service area. 
 
The City of Pacific Grove 
owns, operates, and 
maintains the wastewater 
collection system located 
within its boundaries. The 
system consists of 
approximately 58 miles of 
pipelines, 900 manholes, 
and 5 pump stations.  
Figure 8 presents the City’s 
wastewater collection system. Two additional regional pump stations are owned by the 
MRWPCA. Wastewater collected throughout the City is conveyed for treatment to the 
MRWPCA RTP north of the City of Marina. A regional interceptor pipeline is located 
along the coast of the Cities of Pacific Grove, Monterey, Seaside, and Marina.   
 
Prior to construction of MRWPCA’s RTP, City wastewater was treated at the Point Pinos 
WWTP.  The Point Pinos WWTP was built in 1952 with a treatment capacity of 2 mgd. 
Treatment consisted of the following processes: 

• Headworks with bar screen, grit removal and comminutor, 
• 210,000 gallon clarifier with disinfection, 
• 430,000 gallon sludge digester. 

 

Treated effluent was discharged through an outfall to the Pacific Ocean.  The Point Pinos 
WWTP was retired in 1980 with the City’s connection to the RTP. However, the City 
maintains ownership of the land and facilities. The City uses the site as a maintenance and 
storage facility for its public works field operations.  Figure 9 presents the existing 
conditions of the Point Pinos WWTP.  Figure 10 presents the existing site plan for the 
Point Pinos WWTP. 

 

  

Figure 7 - MRWPCA Service Area 
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Figure 8 – The City of Pacific Grove Sewer and Storm Water Utilities 
Source:  City of Pacific Grove 

 

 

  

PINE

SINEX

SUNSET

FOREST

OCEAN VIEW

17
 M

IL
E

9T
H

LAUREL

DAVID

16
TH

AS
ILO

M
A

R

LINE

17
TH

19
TH

7T
H18

TH

PICO

C
ED

AR

GIBSON

8T
H

JEWELL

4T
H

C
O

N
G

R
ES

S

6T
H

CENTRAL

JUNIPERO 11
TH

12
TH

10
TH

WALN
UT

PA
R

K

REC TRAIL

FO
U

N
TA

IN

C
AR

M
EL

G
R

AN
D

AL
D

ER

5T
H

3R
D

W
O

O
D

EARDLEY

2N
D

C
R

O
C

K
E

R

1S
T

LO
BO

S

15
TH

G
R

O
V

E
 A

C
R

E

13
TH

SURF

LO
C

U
ST

DEL MONTE

W
IL

LO
W

BALBOA

MILES

BAYVIEW

G
R

AN
IT

E

CREST

SHELL

EGAN

LINCOLN

HILLCREST

M
O

N
TE

R
EY

FUNSTON

C
YP

R
ES

S

C
H

ES
TN

U
T

SPRUCE

RIPPLE

MAPLE

SEAVIEW

EVANS

MORSE

MERMAID

SLOAT

FOREST LODGE

SY
ID

A

BENITO

M
EL

R
O

SE

LAWTON

SEA PALM

SHAFTER

PR
ES

ID
IO

R
AN

SFO
R

D

PACIFIC

DENNETT

CO
RA

L

M
O

NTECITO

R
ID

G
E

BUENA VISTA

SHORT

14
TH

DEVISADERO

AUSTIN

STUART

BE
AC

H

ARENA

PRESCOTT

BEAUMONT

SP
R

AY

DEW
EY

R
AI

LR
O

AD
 R

IG
H

T 
O

F 
W

AY

RICKETTS ROW

EV
E

R
G

R
E

E
N

SIREN

GROVE

HWY 68

HILLSIDE

LIGHTHOUSE

SPAZIER

TIM
BER

BISHOP

BE
N

TL
EY

PATTERSO
N

BEACON

R
U

TH

ACACIA

G
AT

E

20
TH

O
LM

ST
EA

D

ES
PL

AN
AD

E

BRIGGS

AC
R

O
P

O
LIS

PEARL

ROSEMONT

MARINO PINES

HEACOCK

C
AL

ED
O

N
IA

SAGE

PI
ED

M
O

N
T

FOREST HILL

GLEN LAKE

M
O

NA
RC

H

KENET

D
AY

REDWOOD

PETRA

PA
C

IF
IC

 G
R

O
V

E

UNION

TO
DD

M
C

FA
R

LA
N

D

O
TTER

QUAR
TE

RDEC
K

M
O

RELAND

AD
O

B
E

CLARK

GARDEN

W
AL

C
O

TT

ALLEY

COUNTRY CLUB GATE

LA
U

R
IE

OAK

MELTON

ACORN

AVALON

LO
R

EL
EI

H
EA

TH
ER

M
AR

IN
ENA

IA
D

M
O

SS

W
O

R
KM

AN

BRENTWOOD

PI
N

E 
G

AR
D

EN

BEAUFORD

WELDON GROVE

PEDERSEN

UNION

CR
O

CK
ER

PIEDMONT

ES
PL

AN
AD

E

SHELL

CALE
DONIA

13
TH

DAVID

14
TH

19
TH

PINE

JEWELL

RANSFORD

SHORT

14
TH

PATTERSO
N

2ND
MARINO PINES

2N
D

SPRUCE

LIG
HTHO

USE

PRESIDIO

RANSFORD

DAVID

PARK

ES
PL

AN
AD

E

PIEDMONT

C
O

M
PAN

IO
N

PLATT

FO
R

ES
T 

PA
R

K

ARKWRIGHT

NEPTUNE

C
AL

LE
 D

E
 L

O
S

 A
M

IG
O

S

COUNTRY CLUB GATE CENTER

CL
YT

E

LA C
A

LLE
 C

O
R

TE

CROSSWALK

F1 F3F2

E1

A3

E3

B3

A2A1

E4E2

B1 B2

D1

C3

D3

C4C2C1

D4D2

G1 G3G2

Legend
Pacific Grove City Boundary

Structures
Blind Tap

End

High Point

Inspection Hole

Manhole

Outfall

Pump Station

Unknown

Storm Drain Manhole

Reducers

Storm Drain Pipeline

Sewer Pipeline

Force Main

Lateral

Over Flow

Sewer Pipeline
Drain Field

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

A-10

A-11

A-12

Parcels

1 inch = 350 feet

City of Pacific Grove Sewer and Storm Water Utilities

Mapbook Index Map

Source: City of Pacific Grove GIS
Date: Wednesday, February 27, 2013



City of Pacific Grove Facility Plan Report 

 

January ��, 2014 
  

18 
 

 

THIS PAGE INTENTIONALLY LEFT BLANK 



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

19 
 

Figure 9 - Point Pinos WWTP Existing Conditions 
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Figure 10 - Existing Point Pinos Site Plan
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2.3.1.1 Castroville Seawater Intrusion Project (CSIP) 
In 1992, MRWPCA and the Monterey County Water Resources Agency (MCWRA) 
formed a partnership to build two projects: a water recycling facility at the RTP; and a 
recycled water distribution system including 45 miles of pipeline and 22 supplemental 
wells. The objective of these projects, known as the Castroville Seawater Intrusion Project 
(CSIP), was to slow the inland advance of seawater intrusion by supplying irrigation water 
to nearly 12,000 acres of farmland in the northern Salinas Valley. This project significantly 
reduced the withdrawal of water from the underground aquifers. The project was 
completed in 1997 and has been successful at reducing seawater infiltration. 

MRWPCA operates a 29.6 mgd recycled water plant, designed for raw food crop 
irrigation. The overall treatment process consists of gravity separation, secondary 
treatment, a mixed media filter, and chlorine disinfection. Treated effluent is held in a 
temporary 80 AF storage pond before being distributed for agricultural irrigation.  
 

2.3.2 CAWD and PBCSD 
CAWD provides wastewater collection, treatment and disposal for 11,000 people within its 
service area. Its service area consists of the City of Carmel-by-the-Sea and outlying 
County areas of Carmel Woods, Hatton Fields, portions of lower Carmel Valley, Carmel 
Meadows, Hacienda Carmel, Del Mesa Carmel, Quail Meadows, Pacific Meadows, 
Highlands Inn, the Tickle Pink Inn and the Highlands Sanitary Association. Additionally, 
several individual lots in the vicinity are also provided service.  CAWD also provides 
wastewater treatment and disposal by contract agreement with PBCSD for 4,500 people in 
Del Monte Forest. 

PBCSD provides the wastewater collection service for the Pebble Beach Community.  
PBCSD owns and maintains 74 miles of sewer collection and interceptor pipelines and 
eight lift stations.  As previously mentioned, PBCSD contracts with CAWD for wastewater 
treatment services.  Table 2 presents existing and future wastewater flows for the 
MRWPCA and CAWD/PBCSD. 

Table 2 - Existing and Future MRWPCA and CAWD/PBCSD Wastewater Flows (AFY) 

! ! ! YEAR! ! ! !

Service!Area! 2005! 2010! 2015! 2020! 2025! 2030!
CAWD!! 1,761! 1,803! 1,997! 2,189! 2,382! 2,574!
MRWPCA! 5,812! 6,146! 6,240! 6,328! 6,417! 6,505!
Source:  CAW UWMP 2010 Update, July 2012!
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CAWD provides primary treatment, secondary treatment (activated sludge), disinfection 
and advanced wastewater treatment to Title 22 compliant standards. Almost all treated 
wastewater is sent to Del Monte Forest where it is used to irrigate eight golf courses: 
Pebble Beach Golf Links, Poppy Hill, The Links at Spanish Bay, Spyglass Hills, Peter Hay 
Golf Course, Cypress Point, and the Monterey Peninsula Country Club (Shore Course and 
Dunes Course). 

CAWD and PBCSD operate a newly constructed Microfiltration/Reverse Osmosis 
(MF/RO) facility designed to produce 1.5 mgd of blended recycled water to a sodium ion 
concentration content of not more than 55 milligrams per liter (mg/l). The plant can also 
operate to produce 1.9 mgd of recycled water, with sodium content between 120 to 150 
mg/l. The recycled blend is composed of MF filtrate and RO permeate at a ratio 
determined by the influent, target effluent sodium content, and the total flow volume 
received by the treatment plant. 
 
All of the recycled water in conveyed to golf courses and other recreational open spaces 
within Pebble Beach for irrigation. During the winter months, recycled water is stored in 
the 375 AF capacity Forest Lake reservoir to meet seasonal demands. 
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3 TREATMENT REQUIREMENTS FOR DISCHARGE AND REUSE 
The City is pursuing the construction of a new SRWTP for the production of recycled 
water from its raw municipal wastewater. Since the recycled water is intended to be used 
as a replacement for potable water at non-potable water demands such as irrigation, toilet 
flushing, and industrial use, it must provide a level of treatment consistent with the 
requirements of the State of California pursuant to Recycling Criteria as specified in Title 
22 of California Code of Regulations (CCR) Division 4; Environmental Health Chapter 3.  
The recycled water quality will need to meet the requirements for unrestricted use due to 
the proposed use of the recycled water for irrigation of an unrestricted access golf course.  
This will require a treatment level to disinfected tertiary recycled water. 

Any waste streams from the PGLWP will be discharged to the MRWPCA regional 
collection system for treatment at the RTP. Coordination with MRWPCA on discharge to 
their system is therefore also being considered in the design and approval of the SRWTP 
facility. 

This chapter presents a description of the regulatory framework for the production of 
recycled water, its treatment and planned reuse within the PGLWP’s service area. 

3.1 Required Water Quality 
In addition to meeting the unrestricted use requirements, the effective use of the PGLWP 
recycled water will require production of a recycled water quality consistent with the 
tolerance of the most sensitive species of plant intended for irrigation. Consideration is 
being made of the ability to produce recycled water that is low in sodium, chlorides, has a 
low sodium adsorption ratio (SAR), and is not toxic to plants. 

Salinity is a measure of the soluble salt concentration in water or soils.  The salinity of a 
water sample is a measure of its TDS. TDS is measured in mg/L, parts per million (ppm), 
or as a function of electrical conductivity (EC).  Dissolved solids, added from various 
sources during domestic and other water uses are generally not reduced during 
conventional wastewater treatment and recycling processes.  As a result, recycled water 
generally has a higher concentration of TDS as compared to the potable water that was its 
source.  As salinity levels increase, irrigated plants need to use more energy to concentrate 
solution in root cells allowing them to take up water from the soil for growth and 
transpiration. High salinity levels result in plant growth reduction and observable 
symptoms similar in appearance to those from drought conditions.  

Sodicity is a condition where sodium is dominant in the soils and irrigation water results in 
waterlogging and poor drainage.  Sodicity is usually expressed by SAR, which is the ratio 
of a soil’s sodium concentration to the calcium and magnesium concentrations.  Lower 
salinity in the irrigation water and a lower SAR decreases the likelihood of water 
infiltration problems.  An adjusted SAR not to exceed 3 is typically recommended for golf 
course irrigation.   
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3.2 Treatment and Operational Requirements 
Recycled water production and use in California are governed by California Department of 
Public Health (CDPH) regulations and guidelines.  Title 22, Division 4, Chapter 3 and 
Title 17, Division 1, Chapter 5 of the CCR serve as the sources for regulations relating to 
recycled water production and use.  Current regulations, including Title 22 and Title 17, 
are compiled by the CDPH, in the publication California Health Laws Related to Recycled 
Water “The Purple Book” updated in 2009. 

The recycled water produced at the proposed SRWTP will meet the requirements for 
disinfected tertiary recycled water and is therefore suitable for use on unrestricted access 
golf courses, parks and playfield, school grounds, and other irrigation uses, as well as 
approved dual plumbed uses for toilet and urinal flushing and industrial reuse.  The 
SRWTP will adhere to the following disinfection criteria prescribed by the CDPH: 

• Filtered wastewater will be disinfected by either: 

o A chlorine disinfection process following filtration that provides a modal 
contact time (CT) – the product of total chlorine residual (C) and contact 
time (T) measured at the same point – of not less than 450 milligram-
minutes per liter at all times with a modal contact time of at least 90 
minutes, based on peak dry weather design flow; or 

o A disinfection process that, when combined with the filtration process, has 
been demonstrated to inactivate and /or remove 99.999%  (or a 5-log 
reduction) of the plaque-forming units of F-specific bacteriophage MS2 
virus3, or polio virus in the wastewater.  A virus that is at least as resistant 
to disinfection as polio virus may be used for purposes of demonstration. 

The median concentration of total coliform bacteria measured in the disinfected effluent 
does not exceed a most probable number (MPN) of 2.2 per 100 milliliters utilizing the 
bacteriological results of the last seven days for which analyses have been completed and 
the number of total coliform bacteria does not exceed an MNP of 23 per 100 milliliters in 
more than one sample in any one 30-day period.  No sample shall exceed an MPN of 230 
total coliform bacteria per 100 milliliters. 

The disinfected tertiary recycled water produced at the proposed Pacific Grove SRWTP 
will be permitted for all irrigation and industrial uses that were identified in the market 
analysis contained in this report. 

3.3 Waste Discharge Requirements 
A new Waste Discharge Requirement (WDR) permit for the use of recycled water would 
need to be issued by the Central Coast Regional Water Quality Control Board (RWQCB) 
to the City of Pacific Grove.  The WDR Permit will require that the City comply with the 
                                                
3"MS2"is"a"virus"that"infects"the"bacterium"E."coli"and"lives"in"the"human"gut."
"
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following standards: 

• Produce disinfected tertiary recycled water, as defined in CCR Title 22, sections 
60301.230 and 60301.320, at a municipal WWTP; and 

• Distribution shall comply with the applicable uniform statewide reclamation 
criteria established pursuant to California Water Code (CWC) section 13521 (i.e., 
CCR Title 22 section 60301 et. seq., or “Title 22 Requirements”). 

• Recycled water customers shall comply with the applicable uniform statewide 
reclamation criteria established pursuant to Title 22 Requirements.  Recycled water 
customers will be provided applicable training in the use of recycled water and 
cross-connection prevention. 

• The producers and distributors of the recycled water shall satisfy all applicable 
requirements of the Recycled Water Policy. 

3.4 Waste Discharge Quality Requirements 
The California Recycled Water Policy requires the preparation of Salt and Nutrient 
Management Plans (SNMP) to be prepared to ensure that the water quality of surface or 
groundwater is protected from water quality degradation resulting from recycled water use.  
The SNMP for each basin/sub-basin is to be prepared by local water and wastewater 
entities, together with local salt/nutrient contributing stakeholders, who will fund locally-
driven and controlled collaborative processes open to all stakeholders. The SNMPs must 
be completed and proposed to the RWQCB within five years of the date of the Recycled 
Water Policy, unless extended by the RWQCB but in no case shall the period of 
completion exceed seven years. The following components must be included in each salt 
and SNMP:  

(a) A basin/sub-basin wide monitoring plan,  

(b) A provision for annual monitoring of Emerging Constituents/Constituents of 
Emerging Concern (e.g., endocrine disrupters, personal care products or 
pharmaceuticals) (CECs), 

(c) Water recycling and storm water recharge/use goals and objectives,  

(d) Salt and nutrient source identification, basin/sub- basin assimilative capacity and 
loading estimates, together with fate and transport of salts and nutrients,  

(e) Implementation measures to manage salt and nutrient loading in the basin on a 
sustainable basis, and  

(f) An antidegradation analysis. 
 
The MPWMD is currently preparing a SNMP for the SGWB. The PGLWP will coordinate 
with the RWQCB and MPWMD to determine the requirement of a site specific SNMP for 
the PGLWP. 
 
California’s Recycled Water Policy addresses landscape irrigation projects that use 
recycled water, including the control of incidental runoff of recycled water. Landscape 
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irrigation projects must include recycled water monitoring for CECs on an annual basis 
and priority pollutants on a twice per year basis, in addition to any other appropriate 
recycled water monitoring requirements.  
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4 RECYCLED WATER MARKET ASSESSMENT 
This chapter describes the methodology used to identify potential recycled water customers 
and quantifies the recycled water market in the PGLWP study area. 

4.1 Market Assessment Procedures 
The following resources were considered to gather data on water usage for potential 
recycled water customers: 

• Monterey County Aerial Photography Data; 

• Monterey County GIS database (Parcel and Land Use Data); 

• City of Pacific Grove GIS database (Parcel, Land Use, Sewer Infrastructure Data); 

• City of Pacific Grove Land Use Data; 

• CAW metered water use data; 

• CAW Urban Water Management Plan 2010 Update; 

• Direct customer coordination and contact. 

Where water demand data was not available for specific landscape irrigation sites, an 
acreage and water usage analysis was performed.  Acreage was estimated based upon 
analysis of available aerial photographs and coordination with site managers.  The average 
irrigation requirement was calculated based upon local Evapotranspiration (ET) Factors 
and the local Maximum Applied Water Allowance (MAWA) requirements.  Average 
annual demands estimated using this method may be more conservative than those 
calculated based on actual historical water meter data provided by CAW. However, the use 
of ET based demand estimates are considered sufficiently accurate for the development of 
water demands in this Facility Plan. 

Table 3 presents a list of potential recycled water customers identified using the methods 
described. Additionally, the PGLWP may provide a connection pipeline to the 
CAWD/PBCSD recycled water system to supplement recycled water supplies used for 
irrigation of the Pebble Beach area golf courses. 

 



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

28 
 

Table 3 – Potential Recycled Water Customers and Estimated Recycled Water Demands  

ID  Customer Owner

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (gpd)

1 Muncipal Golf Links City of Pacific Grove 75 90 179,000
2 El Carmelo Cemetery City of Pacific Grove 8 10 20,000
3 Crespi Pond Restroom City of Pacific Grove 0.3 0 0
4 Truck Fill City of Pacific Grove 20 24 48,000
5 Golf Maintenance Facility City of Pacific Grove 0.3 0.4 1,000

6
Environmental Research 
Division NOAA 0.2 0.2 400

7 Oceanview Restroom City of Pacific Grove 3 4 8,000
8 Calendonia Park City of Pacific Grove 1 1 2,000

9 Post Office
United States Postal 
Service 1 1 2,000

10 Jewell Park City of Pacific Grove 1 1 2,000
11 Pacific Grove Museum City of Pacific Grove 0.2 0.2 0
12 Pacific Grove Public Library City of Pacific Grove 0.4 0.5 1,000
13 Oceanview Berwick Park City of Pacific Grove 2.5 3 6,000
14 City Hall City of Pacific Grove 1 1 2,000

15
Pacific Grove Community 
Center City of Pacific Grove 0.3 0.4 1,000

16 Pacific Grove Middle School
Pacific Grove Unified 
School District 2 2 4,000

17 Platt Park City of Pacific Grove 1 1 2,000

18 Pacific Grove Community High
Pacific Grove Unified 
School District 2 2 4,000

19 Arnett Park City of Pacific Grove 0.5 1 2,000

20 Pacific Grove High School
Pacific Grove Unified 
School District 20 24 48,000

21 Robert Down Elementary
Pacific Grove Unified 
School District 4 5 10,000

22 Private Industry Private Customer 40 48 96,000
23 Sunset Corp Yard City of Pacific Grove 0.3 0.4 1,000
24 Asilomar Conference Grounds California State Parks 0.5 1 2,000
25 George Washington Park City of Pacific Grove 0.5 1 2,000

26 Pacific Grove Adult Education
Pacific Grove Unified 
School District 0.6 1 2,000

27 Monarch Grove Sanctuary City of Pacific Grove 1 1 0
CAWD/PBCSD for Golf Course 
Irrigation CAWD/PBCSD 209 261 520,000

Presidio of Monterey

United States 
Department of 
Defense 10 15 30,000

Del Monte Golf Course
Pebble Beach 
Company 67 100 199,000

Total 472 600 674,400  

4.2 Description of User Categories 
To analyze discrete market segments and assist the City in making decisions related to 
recycled water service, potential customers were classified using criteria related to water 
use patterns, service needs and onsite management. 

4.2.1 Public/Institutional Landscapes 
Public and institutional accounts include the City’s Municipal Golf Links, El Carmelo 
Cemetery, parks, schools, government complexes, and publicly maintained landscaped 
open areas.  These landscapes are typically professionally managed and maintained by city 
staff, and often have a dedicated irrigation meter.  The City is therefore able to serve as site 
supervisor for the purposes of the recycled water use permit. 
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Public and institutional landscapes have high visibility throughout the community and may 
contain recreational amenities.  Therefore, public opinion and public perception are 
important to the planning of irrigation and maintenance requirements of these landscapes. 

4.2.2 Commercial/Industrial Landscapes and Industrial Processing 
Commercial and industrial landscapes are typically contracted to professional landscaping 
firms.  Site owners or managers are typically present onsite providing the City with a ready 
point of contact for a potential Site Supervisor to assist with implementation of recycled 
water program requirements.  While these landscapes are typically open to the public, the 
level of public access is low as the landscape is intended as aesthetic enhancement rather 
than a recreational amenity.  

Industrial processors typically have plant managers that are onsite during operations that 
would be able to serve as a potential Site Supervisor to assist in implementation of 
recycled water program requirements specific for dual plumb applications. 

4.2.3 Residential Common Areas 
This class includes the common areas associated with apartment complexes, condominium 
complexes, mobile home parks, and single-family residential developments, with common 
areas maintained by homeowner’s associations.  While professionally managed, decisions 
about these landscapes typically rest with or could be highly influenced by residents, 
potentially making decisions and communications a challenging process. 

This customer class may require additional outreach and education regarding recycled 
water quality and safety to become comfortable with its use at these locations.   

4.3 Customer Demand Volume 
The annual volume of recycled water required by each customer has a significant impact 
on the decision for their inclusion in any recycled water program.  Long pipeline 
extensions to serve relatively small volumes of recycled water to potentially remote 
customers may not be cost effective.  Additionally, the requirements for site supervision 
and monitoring are more efficient when they can be focused on relatively larger customers, 
or customers in tight clusters, rather than multiple, scattered, small customer sites. 

Large volume customers and groups of customers provide anchor points for the recycled 
water distribution system and justify the economic decisions of the system. 

4.3.1 Large Volume Customer Demand 
For purposes of this Facility Plan, a Large Customer is defined as a single customer with a 
demand over 1 AFY.  This equates to the irrigation of a turf area of approximately 25,000 
square-feet (0.6 acres).   

4.3.2 Groups of Customers 
Groupings of individual customers with smaller demands may also serve as anchors to the 
recycled water distribution system. 
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4.4 Assessment Criteria 

4.4.1 Average Annual Demand 
Average annual demand is the average annual recycled water demand for each potential 
recycled water customer.  Customers in the City of Pacific Grove may have a domestic 
water meter, a dedicated irrigation meter, or both.  Separate meters are provided for fire 
suppression at non-residential sites; however, recycled water is not proposed for fire 
suppression as part of the PGLWP. 

4.4.2 Peak Demands 
The following metrics are used to size facilities based on instantaneous maximum rates of 
recycled water demands: 

• Peak Monthly Demand – A monthly peaking factor applied to the average monthly  
demand to obtain the average daily demand during the peak month.  The peak 
month represents the maximum irrigation season for Pacific Grove. 

• Peak Hourly Demand – An hourly peaking factor is applied to the maximum 
month, average day peak to obtain the maximum month, average day, peak hour 
demands. 

4.4.3 Water Quality Requirements 
All applicable regulatory requirements will be met for the unrestricted use of recycled 
water.  Water quality requirements assessed are those that are operational rather than 
regulatory in nature.  Examples of water quality issues include salinity, turbidity, and 
chlorine residual.  Particular water quality needs were identified through customer 
coordination. 

4.4.4 Retrofit Requirements 
The proposed recycled water customer sites will require that existing irrigation systems 
will need to be retrofitted to include an additional meter for recycled water with a backflow 
prevention device on the potable system.  Other onsite retrofits include purple sprinkler 
head installation, recycled water valve box covers, cross-connection prevention, and 
isolation of the recycled water system from water fountains, picnic area, etc.  For services 
with on-site fire suppression systems, additional backflow prevention devices may be 
required, unless already equipped. 

4.4.5 Irrigation Supply Reliability Requirements 
In the event that the recycled water system is unavailable for a prolonged period of time, 
potable water will continue to be available to each customer to supply water demands.  
Back-up supplies could be provided through a central back-up supply at the SRTWP, or 
through individual connections. Customers would be equipped with appropriate backflow 
and cross-connection prevention devices for protection of the potable water system. 
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4.5 Recycled Water Market Survey Results 
This section summarizes the results of the Recycled Water Market Survey, including a 
geographical analysis of the results and identification of the PGLWP study area.  For the 
purposes of this Facility Plan, the following recycled water Demand Groups are identified: 

• Demand Group I:  Customers adjacent to the proposed treatment plant 

• Demand Group II:  Other Citywide customers 

• Demand Group III:  Customers outside of the City of Pacific Grove. 

4.5.1 Market Survey Results Summary 
The potential use of recycled water within the City of Pacific Grove is predominately for 
landscape irrigation.  There is one private industrial customer that could potentially use 
recycled water for its industrial process.  Dual plumbing retrofits of existing commercial 
buildings for recycled water use in toilets and urinals are typically cost prohibitive, thus 
those applications are not generally considered within this Facility Plan. Dual plumbing of 
public restroom facilities at city owned parks are specifically considered as these buildings 
are typically constructed with simple plumbing that is easily retrofitted for dual plumbing. 

The Market Survey estimated that average recycle water demand for the City of Pacific 
Grove area and other regional customer sites is a minimum of approximately 263 AFY.  
This demand is based upon metered water use between 2010 and 2012.  This does not 
include demands from the CAWD/PBCSD system that may vary dependent upon available 
storage in Forest Lake Reservoir.  Due to the escalating cost of potable water, the 
Municipal Golf Links and cemetery have significantly reduced irrigation over the past five 
years.  The City has been actively implementing conservation best management practices 
and limited water use to the greatest extent feasible.  Site supervisors have indicated that 
additional water for irrigation will provide benefits to the site landscaping and improved 
golf play.  Calculations for irrigation demand based upon turf requirements and local ET 
rates indicate an irrigation requirement of approximately 20% greater than recent actual 
metered water use.  Therefore the estimated recycled water demands in this Facilities Plan 
are calculated with a contingency factor of 20% above the reported water use records.   

Table 3 presented the recycled water customers with estimates of demand over three years, 
available data on metered demand, and an estimate of peak demands.  Based on these 
estimates, there is a minimum recycled water demand of 339 AFY, with additional 
potential recycled water demands from CAWD/PBCSD to supplement CAWD/PBCSD 
supplies. 

Figure 11 presents the location of potential recycled water customers in the City of Pacific 
Grove.   

Figure 12 presents all potential recycled water customers and identifies potential customer 
geographic groups.   
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Figure 11 - Potential Recycled Water Demands (Demand Groups I, II, and III) 
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Figure 12 - Recycled Water Customer Geographic Areas 
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Table 4 - Demand Group I Area 1 Irrigation Demands 

ID  Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

1 Muncipal Golf Links Landscape Irrigation 75 90 0.179
2 El Carmelo Cemetery Landscape Irrigation 8 10 0.020
3 Crespi Pond Restroom Toilet Flushing 0.3 0.4 0.001

4 Truck Fill

Construction, Sewer 
Flushing, and Street 
Sweeping 20 24 0.048

5 Golf Maintenance Facility Toilet Flushing 0.3 0.4 0.001

6
Environmental Research 
Division Landscape Irrigation 0.2 0.2 0.000
Total 104 125 0.25  

Demand Group II includes other potential recycled water customers within the City of 
Pacific Grove. Demand Group II is divided into 4 geographic areas. Area 2 includes 
landscape irrigation at City parks and public facilities adjacent to the Ocean View 
Recreation Trail and Central Avenue. 

Table 5 - Demand Group II Area 2 Recycled Water Demands 

ID Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

7 Oceanview Restroom
Landscape Irrigation 
and Toilet Flushing 3 4 0.008

8 Calendonia Park Landscape Irrigation 1 1 0.002
9 Post Office Landscape Irrigation 1 1 0.002
10 Jewell Park Landscape Irrigation 1 1 0.002
11 Pacific Grove Museum Landscape Irrigation 0.2 0.2 0.000
12 Pacific Grove Public Library Landscape Irrigation 0.4 0.5 0.001
13 Oceanview Berwick Park Landscape Irrigation 3 3 0.006
14 City Hall Landscape Irrigation 1 1 0.002

Total 10 12 0.02  
Area 3 includes sites adjacent to Forest Avenue and Sunset Drive.  The total demand for 
this location is 3.7 AFY. 

Table 6 - Demand Group II Area 3 Recycled Water Demands 

ID  Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

15
Pacific Grove Community 
Center Landscape Irrigation 0.3 0.4 0.001

16 Pacific Grove Middle School Landscape Irrigation 2 2 0.004
17 Platt Park Landscape Irrigation 1 1 0.002

Total 3 3 0.01  
 

Area 4 includes the Pacific Grove High School and a private industrial use.  The total 
demand for this area is approximately 81 AFY. 



City of Pacific Grove - Facility Plan Report 

 

January 31, 2014 
  

35 
 

Table 7 - Demand Group II Area 4 Recycled Water Demands 

ID Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

18
David Avenue School and 
Pacific Grove Community High Landscape Irrigation 2 2 0.004

19 Arnett Park Landscape Irrigation 1 1 0.002
20 Pacific Grove High School Landscape Irrigation 20 24 0.048
21 Robert Down Elementary Landscape Irrigation 4 5 0.010
22 Private Industry Landscape Irrigation 40 48 0.096
23 Sunset Corp Yard Landscape Irrigation 0.3 0.4 0.001
24 Asilomar Landscape Irrigation 1 1 0.002

Total 67 81 0.16  
Area 5 includes demands adjacent to 17 Mile Drive.  Total demands in this area are 
approximately 3 AFY. 

Table 8 - Demand Group II Area 5 Recycled Water Demand 

ID  Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

25 George Washington Park

Landscape Irrigation 
and Toilet and Urinal 
Flushing 1 1 0.002

26 Pacific Grove Adult Education Landscape Irrigation 1 1 0.02
27 Monarch Grove Sanctuary Landscape Irrigation 1 1 0.02

Total 2 3 0.05  
 

Recycled water demands outside of the City boundaries were considered as Demand 
Group III.  The POM (14 AFY) and Del Monte Golf Course (100 AFY) were evaluated.  
However, the cost of the required recycled water distribution pipeline to those locations 
was deemed to be economically infeasible for the initial phase of the PGLWP.  These 
customers may be added to the recycled water system at a later time.   

CAWD/PBCSD has also expressed interest in additional recycled water to provide 
additional dry season capacity to their Forest Lake Reservoir that currently provides 
approximately 800 AFY of recycled water storage to the CAWD/PBCSD recycled water 
system.  Additional coordination is ongoing and is intended to result in a determination of 
the specific annual volume of recycled water desired by PBCSD/CAWD. 

Table 9 presents potential recycled water customers located outside of the City of Pacific 
Grove limits. 
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Table 9 - Demand Group III Recycled Water Demands 

Customer Owner

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Monthly 
Demand 
(MGD)

CAWD/PBCSD CAWD/PBCSD 261 0.05
Presidio of Monterey United States Navy 15 0.03
Del Monte Golf Course Pebble Beach Resorts 100 0.20  
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4.6 Recycled Water Supply 

4.6.1 Source Water Quality 
Source water quality to the SRWTP is expected to be that of typical municipal wastewater 
characteristic of predominately residential sources.  Wastewater quality is also affected by 
the potable water source.  The potable water sources are local groundwater and the Carmel 
River Basin that is suitable for recycling. Table 10 presents the assumed raw wastewater 
quality parameters. 

Table 10 - Assumed Raw Wastewater Quality   

Parameter (a) Value 

Biochemical!Oxygen!Demand!(BOD)! 250!mg/l!

Total!Suspended!Solids!(TSS)! 250!mg/l!

Total!Kjedahl!Nitrogen!(TKN)! 40!mg/l!

Minimum!Temperature!! 12!oC!

Maximum!Temperature! 25!oC!!

(a) Adapted from Water Reuse, Technologies, and Applications, Metcalf & Eddy, AECOM; 2006 

Flow to the proposed SRWTP will be diverted from the existing City sanitary sewer 
manhole (MH 801) located near the intersection of Asilomar Avenue and Del Monte 
Boulevard.  Base wastewater flows at this location are estimated to be approximately 
600,000 gallons per day based upon recent sewer flow monitoring conducted by the City as 
part of their Sanitary Sewer Collection System Master Plan (Wallace, 2013). Flow 
monitoring was conducted upstream of MH 803 for two months in 2013. 

Wastewater flows are seasonal and typically are higher in winter months due to infiltration 
from storm water and groundwater sources.   Flow monitoring on the Asilomar Avenue 
pipeline has not been completed for a 12-month period; therefore existing flow monitors 
located at the Regional Pump Station No 13 were used to develop a seasonal wastewater 
curve.  Figure 13 presents the extrapolated seasonal wastewater curve in acre-feet per 
month for MH 803. 
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Figure 13 – Raw Wastewater Flows  

 
Typical landscape irrigation occurs between March through October.  Cumulative 
wastewater flow available during the irrigation season is approximately 447 AFY.  Total 
average annual wastewater flow available is 677 AFY.  Non-irrigation season supplies may 
be treated and stored for future use. 

Treatment train recovery is estimated to be approximately 90% (Watereuse Research 
Foundation, 2009).  Therefore the quantity of treated effluent available from the proposed 
SRWTP is estimated to be 400 AF during the irrigation season, or up to 600 AFY for the 
year. 
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5 PROJECT ALTERNATIVE ANALYSIS 
This chapter summarizes the techniques used to evaluate alternatives for implementing the 
PGLWP.  As described previously, the PGLWP consists of a recycled water treatment and 
distribution system. This chapter discusses the pipeline alignments, treatment, and storage 
alternatives for those components associated with the proposed treatment, distribution, and 
use of municipal recycled water.   

5.1 Design and Planning Criteria 
The recycled water treatment and distribution system will be designed to meet Title 22 and 
Title 17 standards for landscape irrigation.   

5.1.1 Pipeline Criteria 
The recycled water system will be designed as a pressurized water piping network.  
Requirements include: 

• Distribution pipeline is sized to limit maximum velocities to 4 to 8 feet per second. 

• Pipeline material will be C-900 PVC, Class 150 or 200 and colored purple. 

• Pipelines will be separated from potable water pipeline as required by the CDPH 
with a minimum separation of not less than 1-vertical foot and 4-horizontal feet and 
with appropriate and approved mitigation measures. 

5.1.2 Distribution System Pressure Criteria 
The distribution system will be designed to provide an operating pressure range of 40 to 80 
pounds per square inch (psi) for direct user connections. A minimum pressure of 80 psi is 
required at customer irrigation system sprinkler heads. The pipelines will be sized to 
maintain a unit head loss below 6 feet per 100 feet. 

5.1.3 Peak Delivery Criteria 
The system alternatives will be designed to meet the peak monthly demands from the 
SRWTP with augmentation from system reservoirs to meet the increases necessary for 
peak day and diurnal variations (operational storage). 

5.1.4 Operational Storage Criteria 
Operational storage is sized for two maximum demand days. Customer access to potable 
water supplies will be made available to augment recycled water supplies, if needed, 
during peak demand months, or during outages to the SRWTP. 

5.1.5 Cost Basis 
All costs are based on year 2014 dollars with a discount rate of 2 percent used for 
economic analyses. The useful lives for mechanical and electrical equipment are assumed 
at 20 years, structures at 30 years, pipelines at 50 years and reservoir facilities at 75 years.  
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The cost estimating approach used in this Facility Plan is based on guidelines developed by 
the American Association of Cost Engineers (AACE).  AACE has developed definitions 
for levels of accuracy commonly used by professional cost estimators.  The AACE defined 
the three levels as cost estimates as order-of-magnitude, budget, and definitive estimates.  
The costs presented in this Facility Plan are best characterized as an opinion of the order-
of-magnitude estimates.  An order-of-magnitude estimate is made without detailed 
engineering data, and is prepared at the end of a schematic design phase of the design 
process.  It is normally expected that an estimate of this type would be accurate within plus 
50 percent to minus 30 percent of the estimated cost. 

5.1.6 Rights-of-Way 
It is anticipated that most of the facilities that would be constructed would be in public 
Rights-of-Way (ROW) or through the City owned golf course. Most of the facilities would 
be within local street ROW.  For expansion to Demand Group 3, some pipelines may be 
located within Union Pacific Railway ROW for which an inter-agency or purchase 
agreement may be required.  

5.1.7 Planning Period 
The planning period for each of the alternative projects is based on the initial 20 years of 
operations. Assuming that the initial recycled water deliveries are made by the third quarter 
of 2016, the planning period would be through 2036. 
 

5.2 Treatment Alternatives 

5.2.1 Satellite Recycled Water Treatment Plant 
Flow from the sewage collection system would be diverted and pumped from the sewage 
diversion station to the SRWTP and would be split into two separate treatment trains.  Two 
trains are recommended for system redundancy. Figure 14 presents a planning level 
process flow diagram for this alternative of the SRWTP.   
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Satellite Recycled Water Treatment Plant
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Figure 14 – Typical Satellite Recycled Water Treatment Facility Process Flow Diagram 

Raw sewage would flow though a bar screen to remove large debris and then be pumped to 
a fine screen.  Screened wastewater would next be routed to the biological process in the 
membrane bioreactor (MBR).  The MBR would have aerated and unaerated zones to help 
reduce nutrients such as ammonia and phosphorous in the recycled water.  Filtration 
membranes would separate suspended solids from the water.  Permeate from the 
membranes would be conveyed to an ultraviolet (UV) light based disinfection system. The 
finished irrigation water would be pumped to an onsite storage tank, and further 
disinfected prior to distribution.   

5.2.1.1 Satellite Recycled Water Treatment Plant Site 
The proposed SRWTP would be located at the retired Point Pinos WWTP.  The site is 
approximately 1 acre in size. The site is located on a heavily disturbed lot adjacent to the 
Pacific Grove Municipal Golf Links and Ocean View Boulevard. The City of Pacific 
Grove owns and operates the site as a secondary corporation yard and water filling facility.  
The City pumps and stores groundwater seepage in the existing WWTP clarifier and 
digester tanks for use by street sweeping trucks, sewer flushing, and construction. The two 
large tanks (retired WWTP facilities) and heavily traveled dirt driveways dominate the lot. 
Construction materials and spoils are temporarily stockpiled onsite around the driveways 
and in the northwestern corner of the site. 
 
A condition assessment to determine the structural integrity of the existing tanks was 
completed and reports are included in Appendix A.  Historical Survey and Archaeological 
onvestigations were completed and reports are included in Appendices B and C 
respectively.  Geotechnical, topographic, and biological surveys have also been completed 
at the site and are included in Appendices D, E, and F respectively. 
 
It is anticipated that much of the existing infrastructure will be repurposed for use by the 
PGLWP. 
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5.2.1.2 Wastewater Treatment Technology 
Several types of treatment systems can be used for satellite recycled water systems 
depending on the amount of recycled water to be produced, the finished water quality 
required, and site and environmental constraints. MBRs and sequencing batch reactors 
(SBR) provide more compact treatment than conventional secondary treatment, and are 
typically the treatment system of choice for satellite treatment applications where space is 
limited. 

The compact size, ability to expand, minimal odor generation, reliable operations, 
operational automation, effluent quality and treatment efficiency provided by MBR 
facilities make them particularly well suited for satellite treatment applications.  MBRs 
combine biological treatment with a membrane system to provide organic and suspended 
solids removal, reducing space requirements and treatment costs.  Pretreatment with a fine 
screen is required to prevent solids clogging of the membranes. 

SBR is an activated sludge process that minimizes space requirements by performing 
multiple steps within a single vessel.  The SBR process uses a fill-and- draw reactor with 
complete mixing during the batch reaction step; aeration and clarification occur in the 
same tank.  SBR operation encompasses four steps: (1) fill, (2) aeration, (3) sedimentation, 
and (4) decant.  Changing the time for the aeration cycle may be used to meet other 
treatment objectives such as ammonia and phosphorous removal. 

MBRs have been typically used for satellite reclamation systems in recent years.  The 
advantages of MBR systems over other biological systems include better quality effluent 
than traditional coagulation and filtration treatment, smaller space requirements, and ease 
of automation.  The effluent from MBRs contain low concentrations of bacteria, total 
suspended solids (TSS), biochemical oxygen demand (BOD), and phosphorous, facilitating 
high level disinfection. 

5.2.1.3 Disinfection 
To meet Title 22 requirements, the recycled water will be disinfected after treatment by the 
MBR.  Typical mechanisms for disinfection of recycled water are Chlorine (Chlorine gas, 
Sodium hypochlorite, Combined chlorine, Chlorine dioxide), Ozone, and UV radiation.   

Table 11 presents a comparison of the characteristics of common disinfectants used in 
water reclamation. 

Chlorine and related compounds are applied to the treated wastewater through baffled 
contact chambers or long pipelines designed to perform as plug-flow reactors. 

Ozone is typically applied by bubbling ozone gas through the treated wastewater in a 
contact chamber or a sidestream using fine bubble diffusers. 

Open and closed contact reactors are typically used for UV disinfection.  Open channel 
reactors are commonly used for low-pressure low-intensity and low-pressure high-intensity 
UV lamps.  Closed proprietary reactors are used for low-pressure high-intensity and 
medium-pressure high-intensity UV lamps.  Contact time is short in UV reactors; therefore 
the design of the UV system is critical. 
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Table 11 - Common Disinfectants for Water Reclamation  

Characteristic! Chlorine!
Gas!

Sodium!
Hypochlorite!

Combine!
Chlorine!

Chlorine!
Dioxide!

Ozone! UV!

Deodorizing!! High! Moderate! Moderate! High! !High! NA!

Interaction!w/!
Organic!Matter!

Oxidizes! Oxidizes! Oxidizes! Oxidizes! Oxidizes! Absorbance!
of!UV!
Radiation!

Corrosiveness! Highly!
Corrosive!

Corrosive! Corrosive! Highly!
Corrosive!

Highly!
Corrosive!

NA!

Toxicity!to!
higher!forms!of!
life!

Highly!
Toxic!

Highly!Toxic! Toxic! Toxic! Toxic! Toxic!

Penetration!to!
Particles!

High!! High! Moderate! High! High! !Moderate!

Safety!Concern! High! Moderate!to!
low!

High!to!
Moderate!

High! Moderate! Low!

Solubility! Moderate! High! High! High! High! NA!

Stability! Stable! Slightly!
Unstable!

Slightly!
Unstable!

Unstable! Unstable! NA!

Effectiveness!as!
disinfectant!

! ! ! ! ! !

! Bacteria!Excellent! Excellent! Good! Excellent! Excellent! Good!

Protozoa! Fair!to!
Poor!

Fair!to!Poor! Poor! Good! Good! Excellent!

Viruses! Excellent! Excellent! Fair!! Excellent! Excellent! Good!

Byproduct!
Formation!

THMs!and!
HAAs!

THMs!and!
HAAs!

THMs!and!
HAAs,!
cyanogens
,!NDMA!

Chlorite!
and!
Chlorate!

Bromate! None!Known!

Increases!TDS! Yes! Yes! Yes! Yes! !No! No!

Use!as!a!
disinfectant!

Common! Common! Common! Occasional! Occasional! Common!in!
California!

! ! ! ! ! ! !

(Source:  Water Reuse, 2009) 
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Disadvantages of disinfection by chlorine and related compounds include increased space 
requirements, increased TDS levels, long contact times, hazardous material upset risk, and 
disinfection byproducts. Therefore, the shorter contact times, improved safety, smaller 
required footprint, and disinfectant effectiveness make ozone and UV preferred methods of 
disinfection for satellite recycled water treatment on small sites such as at the 1 acre Point 
Pinos site. UV does not require chemical storage and forms no disinfection byproducts in 
comparison to ozone.  

Chlorination is required for treated effluent that is to be recycled and/or stored in recycled 
water storage tanks. A UV system can be used for disinfection of recycled water, but 
cannot provide the residual to prevent the re-growth of bacteria or algae in the piping or 
storage tanks. A chlorination system can provide this residual.  For this project, UV is 
recommended followed by chlorination with sodium hypochlorite. 

If chlorine is used as the only disinfectant, chlorination would occur either in a separate 
chlorine contact channel, or in the recycled water storage tank. The recycled water storage 
tank can be designed with baffles to provide the 90 minutes of contact time required to 
comply with Title 22 chlorination requirements. A 5 mg/L residual is also required for the 
effluent, resulting in compliance with the minimum dose requirements. 

5.2.1.4 Residuals Management 
The SRWTP will produce the following wastes that will require further treatment or 
disposal: 

• Screenings (both large debris and fine screenings) 
• Waste activated sludge (WAS) (from bioreactor) 
• Fine Screen wash water 
• Membrane Cleaning Solution. 

 
Debris from the fine screens will be processed through a washer/compactor to remove 
organic materials and minimize odors.  The screenings will be continuously collected and 
routinely hauled off-site for disposal. 

Sludge is the biomass produced from the biological treatment process that removes BOD.  
Following its optimal growth and age, biomass must be removed from the system to 
disposal as WAS.   Approximately 2 gallons per minute (gpm) of WAS solids from the 
SRWTP will be returned to the wastewater collection system for conveyance to and 
treatment at the MRWPCA RTP.  The waste sludge pipeline is assumed to be 2-inches in 
diameter and would be installed using trenchless technology on the golf course. Waste 
sludge will be pumped to the MRWPCA RTP collection system downstream through a 
modified Pump Station 15.1. A 1,000-gallon tank for temporary waste solids storage will 
be required at Point Pinos. 

Residual solids content of the WAS from the treatment process are mostly fine solids in 
98% liquid and typically do not interfere with normal wastewater flows or treatment.  It is 
anticipated that the organic strength of the residuals would be less than that of the source 
wastewater. 
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5.2.1.5 Storage 
Finished irrigation water would be pumped and stored in the existing 200,000-gallon 
clarifier and 430,000-gallon digester. Recycled water storage will provide flow 
equalization, storage for irrigation water, and hydraulic residence time adequate to meet 
regulatory disinfection requirements. The existing concrete tanks will be retrofitted to meet 
current American Water Works Association (AWWA) and Occupational Safety and Health 
Administration (OSHA) standards. The need for equipment to mix the tank contents will 
be evaluated in future engineering analysis. 

5.3 Backbone Recycled Water Distribution Pipeline Alternatives 
Backbone pipeline alignment alternatives were evaluated for the delivery of recycled water 
to its point of reuse.  The purpose of the alterative analysis as to identify a backbone 
pipeline alignment that is cost-effective while providing recycled water service to the 
greatest recycled water demands, and has minimal utility, traffic, and constructability 
issues. 

A variety of construction methods were considered as potential means for pipeline 
installation.  Selected construction methods typically correlate to cost and environmental 
impacts associated with the Project.  The following construction methods may be used: 

• Open Trench with shoring when appropriate;   

• Microtunneling; 

• Pipe bursting and replacement; 

• Slip lining of existing pipeline; 

• Boring and jacking, 

• Horizontal directional drilling. 

Installation of the distribution system may use combinations of the above methods 
along the pipeline reaches depending on site-specific ground, soil, geotechnical 
conditions, existing utilities and structures, and potential traffic impacts. For purposes 
of this Facility Study, trenchless construction methods were assumed to minimize 
impacts to traffic and golf play.  Construction of the pipeline will require, but is not 
limited to, the following equipment:  excavator, backhoe, front-end loaders, pavement 
saw, dump trucks, diesel generator, water truck, flat-bed truck, compactors, double 
transfer trucks for soil hauling, concrete trucks, and paving and striping equipment as 
needed.  Equipment and vehicle staging would be accommodated at a centralized 
staging area. 

Assessment criteria used to evaluate the pipeline alternatives is presented in Table 12. 
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Table 12 - Pipeline Assessment Criteria 

Criteria! Description!

Recycled!Water!Demand! Total!Volume!of!Recycled!Water!Served!!

Pipeline!Length! Total!Pipeline!Length!

Demand!per!Foot! Total!Average!Demand!Per!Foot!Along!Reach!

Raw!Construction!Cost! Raw!Cost!of!Pipeline!Installation!

Traffic!Concerns! Considers!traffic!impacts,!congestion,!!and!
emergency!response!access!

Utility!Concerns! Considers!utility!congestion!and!conflicts,!
separation!and!mitigation!requirements!

Maintenance!of!existing!utility!services!

Constructability! Considers!general!construction!issues!

 

5.3.1 Service to Demand Group I 
Backbone pipeline alignment for the Demand Group I system will include the recycled 
water distribution system to the Area 1 with service to the Municipal Golf Links and the El 
Carmelo Cemetery.  The alternative alignments presented in Table 13 are considered for 
Demand Group I. 

 

 

Table 13 - Area 1 Pipeline Alignment Alternatives 

 

The pipeline alignment will follow the existing easement from the SRWTP to Asilomar 
Avenue.  Figure 15 presents the proposed alignments for Phase I. 

Area!1!Alternatives!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Description!

Alternative!1A! From!the!SRWTP,!along!existing!sewage!easement!
from!!City!Municipal!Golf!Links!to!Asilomar!Road;!
along!Asilomar!Road!to!Del!Monte!Blvd.!

Alternative!1B! From!SRWTP,!along!SRWTP!driveway!to!Sunset!
Avenue;!along!Sunset!Avenue!to!Asilomar!Road;!
along!Asilomar!Road!to!Del!Monte!Blve.!
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Figure 15 - Demand Group I Area 1 Pipeline Alternative Alignments for Phase I 

 

5.3.2 Service to Demand Group II 
Backbone pipeline alignment for the Demand Group II system will include service to 
Areas 2-5. Figures 16-19 present the alternative pipeline alignments to provide service to 
Demand Group II. 

The following alternative pipeline alignments considered for Area 2 are presented in Table 
14. 
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Irrigation Requirement  > 3AFY*
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* Refer to Table 3 for Customer Name
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Table 14 - Area 2 Pipeline Alignment Alternatives 

Area!2!Alternatives! Description!

Alternative!2A! Along!Ocean!View!Boulevard!to!17th!Street!(Lovers!
Point!Park);!Along!17th!Street!to!Central!Avenue.!

Alternative!2B! From!Asilomar!Avenue!to!Del!Monte!Boulevard;!
Along!Del!Monte!Boulevard!to!Crest!Avenue;!Along!
Crest!Avenue!to!17!Mile!Drive!to!Sea!Palm!Avenue;!
Along!Sea!Palm!Avenue!to!Del!Monte!Boulevard!to!
Sea!Palm!Avenue!Easement;!Along!Sea!Palm!Avenue!
Easement!to!Mermaid!Avenue!Alley!to!Briggs!
Avenue!to!Jewell!Avenue;!Along!Jewell!Avenue!to!
19th!Street.!

Alternative!2C! From!Asilomar!Avenue!to!Municipal!Golf!Links;!
Along!upper!property!line!of!Municipal!Golf!Course!
to!Briggs!Avenue!to!Jewell!Avenue;!along!Jewell!
Avenue!to!19th!Street.!!
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Figure 16 - Area 2 Pipeline Alternative Alignments 

 

The following alternative pipeline alignments considered for Area 3 are presented in Table. 
15. 

Table 15 - Area 3 Pipeline Alignment Alternatives 

Area!3!Alternatives! Description!

Alternative!3A! Along!Central!Avenue!to!Forest!Avenue;!Along!
Forest!Avenue!to!Sunset!Drive.!

Alternative!3B! Along!Central!Avenue!to!Fountain!Avenue;!along!
Fountain!Avenue!to!Beaumont!Drive;!Along!
Beaumont!Drive!to!McFarland!Avenue;!Along!
McFarland!Avenue!to!Morse!Drive.!!
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* Refer to Table 3 for Customer Name
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Figure 17 - Area 3 Pipeline Alternative Alignments 

The following alternative pipeline alignments considered for Area 4 are presented in Table. 
16. 

Table 16 - Area 4 Pipeline Alignment Alternatives 

Area!D!Alternatives! Description!

Alternative!4A! From!Forest!Avenue!to!Sunset!Drive;!Along!Sunset!
Drive!to!Asilomar!Avenue.!

Alternative!4B! From!Forest!Avenue!to!Forest!Lodge!Road;!Along!
Forest!Lodge!Road!to!Country!Club!Gate;!along!
Country!Club!Gate!to!cross!country!through!Rip!Van!
Winkle!Open!Space;!Along!!cross!country!through!
Rip!Van!Winkle!Open!Space!to!cross!country!
through!City!Corporation!Yard!on!Sunset!Drive!to!
Sunset!Drive;!Along!Sunset!Drive.!!
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Figure 18 - Area 4 Pipeline Alternative Alignments 

The following alternative pipeline alignments considered for Area 5 are presented in Table. 
17. 

Table 17 - Area 5 Pipeline Alignment Alternatives 

Area!E!Alternatives!! Description!

Alternative!5A! From!Sunset!Drive!to!17!Mile!Drive;!along!17!Mile!
Drive!to!Lighthouse!Avenue;!along!Lighthouse!
Avenue!to!Asilomar!Avenue.!

Alternative!5B! From!Sunset!Drive!to!Crocker!Avenue;!Along!Crocker!
Avenue!to!Evergreen!Road;!Along!Evergreen!Road!to!
Railroad!Alignment;!Along!Railroad!Alignment!to!
Railroad!Way;!Along!Railroad!Way!to!Asilomar!
Avenue.!!!
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Figure 19 - Area 5 Pipeline Alternative Alignments 

 

5.3.3 Service to Demand Group III 
Backbone pipeline alignment for the Demand Group III system will include the extended 
recycled water distribution system to service recycled water demands in the City of 
Monterey and the community of Pebble Beach, a total potential demand of 275 afy.  The 
estimated capital costs to extend the recycled water distribution system to Demand Group 
III are approximately $2.25 million.  Figure 20 presents the proposed pipeline alignments 
for Demand Group III. 
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Figure 20 - Demand Group III Alternative Pipeline Alignments 

5.3.4 Alternatives Evaluation 
A summary of the alignment pipeline alternatives evaluation is presented in Table 18.  The 
comparison criteria include raw construction cost, demand services, and implementation 
issues such as traffic, utility, and constructability.  Based upon these criteria, the 
recommended conceptual alignment and viable alternatives were identified.  
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Table 18 - Demand Groups 1 and 2 Alternatives Evaluation 

Area 1 Area 1 Area 2 Area 2 Area 2 Area 3 Area 3 Area 4 Area 4 Area 5 Area 5
Comparison Criteria 1A 1B 2A 2B 2C 3A 3B 4A 4B 5A 5B

General Location

Through 
Municipal Golf 

Links
Along Ocean 

View/Asilomar
Along Ocean 

View

Along 
DelMonte, 
Sea Crest

Northern 
Edge of 

Municipal Golf 
Links

Forest 
Avenue

Fountain 
Avenue Sunset Drive

Forest Lodge 
Road 17 Mile Drive

Railway 
Alignment

Recycled Water 
Demand (AF) 125 125 12 12 12 3 3 81 81 3 3
Pipeline Length 1370 2380 7635 5815 5230 3900 4200 5300 5600 4200 7200
Demand per Foot 0.09 0.05 0.0015 0.0020 0.0022 0.0009 0.0008 0.0154 0.0145 0.0007 0.0004
Dominant Pipeline 
Diameter (inches) 8 8 8 8 8 8 8 8 8 8 8
Opinion of Planning 
Level Construction 
Cost  $  150,000.00  $310,000.00  $990,000.00  $700,000.00  $580,000.00  $470,000.00  $500,000.00  $640,000.00  $620,000.00  $500,000.00  $790,000.00 

Traffic Impacts
No Specific 
Issue Heavy Traffic Heavy Traffic

Moderate 
Traffic

No specific 
Issue Heavy Traffic

Moderate 
Traffic Heavy Traffic

No Specific 
Issue Heavy Traffic

Moderate 
Traffic

Utlity Concerns

Overhead 
Electrical; 
Former 
Sewage 
Pipeline

Potential 
Utility 
Congestion

Potential 
Utility 
Congestion

Potential 
Utility 
Congestion

No specific 
Issue

Potential 
Utility 
Congestion

Potential 
Utility 
Congestion

Potential 
Utility 
Congestion

No Specific 
Issue

Potential 
Utility 
Congestion

No Specific 
Issue

Constructibility

Trenchless 
Construction 
Assumed

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construction 
Assumed at 
Intersections

Trenchless 
Construciton 
Assumed at 
Intesections; 
Coordination 
with Southern 
Pacific 
Railway 
regarding 
Easement

Recommendations
Preferred 
Alternatives

Back up 
Alternative

Alternative to 
be discarded

Back up 
Alternative

Preferred 
Alternatve

Preferred 
Alternatives

Back up 
Alterantive

Back up 
Alterantive

Preferred 
Alternatives

Preferred 
Alternatives

Back up 
Alterantive  
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5.4 Baseline Backbone System Alignment 
Based on the criteria of recycled water demand served, utility, traffic, constructability 
issues and cost-effectiveness, the recommended pipeline alignment was based on 
Alternatives 1A, 2C, 3A, 4B, and 5A.  The recommended backbone alignments for 
Demand Groups I through III is presented in Tables 19 through 21. 

Table 19 -Demand Group I - Backbone Alignments 

Description Units  Quantity 

Alignment Length LF 

Miles 

1,370 

0.03 

Demand on Alignment AFY 100 

Backbone Demand AFY 100 

Number of Users 
Identified  

 3 

 

Table 20 -Demand Group II - Backbone Alignments 

Description Units Quantity 

Alignment Length LF 

Miles 

1,500 

0.30 

Demand on Alignment AFY 100 

Backbone Demand AFY 100 

Number of Users 
Identified 

 23 

 

Table 21 - Demand Group III - Backbone Alignment 

Description Units Quantity 

Alignment Length LF 

Miles 

12,000 

2.3 

Demand on Alignment AFY 215 

Backbone Demand AFY 215 

Number of Users 
Identified 

 3 
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Figure 21 presents the recommended alignments. 

 
Figure 21 - Preferred Pipeline Alignments 
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5.5 System Hydraulics and Operation 
Hydraulic simulation modeling was used to estimate preliminary pipeline sizing and to 
estimate system pumping and storage requirements.  Planning level design criteria were 
developed for pumping and storage facilities.  The following information is reviewed: 

• Description of hydraulic model and criteria 

• Analysis of hydraulics from the SRWTP to the distribution system 

• Analysis of storage alternatives 

• Evaluation of pumping facilities including noise, power, and visual impacts 

• Evaluation of pipeline sizing. 

5.5.1 System Hydraulics and Operation 
Hydraulics for the recommended project were modeled using EPAnet, software developed 
by the EPA that models pressurized distribution piping systems.  The hydraulic model was 
used to help define the pipeline sizing and alignments for the proposed project.  
Junctions/nodes were created in the model at appropriate locations along the pipeline 
alignment to represent anticipated demand points. 

5.5.2 Hydraulic Criteria 
Hydraulic design criteria for the proposed recycled water system are presented in Table 22.  
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Table 22 - Hydraulic Design Criteria 

Item% Value%

Minimum%Pressure%at%Customer%Connections% 40#to#80#psi#

(80#psi#required#at#for#sprinkler#irrigation)#

Maximum%Pressures%at%Customer%Connections% 180#psi#

Minimum%Pipeline%Diameter% 4#inches#

Maximum%Head%Loss% 6#feet#per#100#feet#

Maximum%Velocity% 4#to#8#fps#

Annual%Average%Demand%–%Demand%Group%I% 110#AFY#

Annual%Average%Demand%–%Demand%Group%II% 100#AFY#

Annual%Average%Demand%–%Demand%Group%III% 215#AFY#

Peak%Daily%Demand%–%Demand%Group%I% 0.22#mgd#

Peak%Daily%Demand%–%Demand%Group%II% 0.24#mgd#

Peak%Daily%Demand%%@@%Demand%Group%III% 0.43#mgd#

Peak%Hour%Demand%–%Demand%Group%I% 136#gpm#

Peak%Hour%Demand%–%Demand%Group%II% 137#gpm#

Peak%Hour%Demand%–%Demand%Group%III% 260#gpm#

5.5.3 SRWTP Pumping Requirements 
The design of the SRWTP will provide adequate pumping capacity to maintain minimum 
delivery pressure for Demand Group I customers.  The SRWTP will include a recycled 
water pump station to deliver 0.22 mgd of recycled water flows to Demand Group I end 
users.  Future engineering analysis will be completed during the design phase of the project 
to confirm recycled water pump station sizing required to service Demand Group I.  
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Additional engineering analysis will be required to consider future pumping capacities 
required for expansion of the PGLWP to Demand Group II and III customers. 

5.5.4 SRWTP Storage Capacity 
The existing Point Pinos clarifier and sludge digester will be retrofitted as a part of the 
proposed proejct to provide 2 days of operational storage for the Demand Group I end 
users.  The retrofit clarifier and digester could provide up to approximately 630,000 
gallons of recycled water storage, sufficient for 2 days of peak hour demands for the 
Demand Group I customers 

Additional storage capacity will be considered for future expansion of the PGLWP to 
Demand Group II and III end users. 

Table 23 presents the hydraulic capacities of SRWTP facilities. 

Table 23 - SRWTP Hydraulic Capacity 

Description# Capacity%

SRWTP%Pumping%Capacity% 300#gpm#

SRWTP%Storage%Capacity% 630,000#gallons#

 

5.5.5 Pipeline Sizing 
An 8 inch 1,370 ft recycled water pipeline size is recommended from the results of the 
hydraulic analysis. Final pipeline sizing would be conducted during the design phase of the 
project.  

5.6 Recycled Water Market Alternatives 
Raw wastewater and urban runoff from the proposed ASBS project could be conveyed to 
the MRWPCA RTP for inclusion in the MRWPCA GWR Project.  The GWR will produce 
highly treated water for injection to the SGWB that would later be extracted by CAW for 
potable water use in the Monterey Peninsula.  In this case, the PGLWP source water would 
be treated by MRWPCA for indirect potable reuse. 

Recycled water from the PGLWP could also used for local GWR if suitable injection sites 
were available within feasible locations. 

5.7 Non-Recycled Water Alternatives 
For the Non-recycled water alternative, potable water would continue to be used by 
existing customers.  If the proposed demands were not served with recycled water: 

• Up to 125 AFY of existing potable water supplies from CAW would continue to be 
used, potentially requiring continued pumping of Carmel River aquifer supplies or 
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increased operations of CAW’s proposed desalination plant.  

• Any delays in the construction of the MPWSP would continue to negatively impact 
the Carmel River. By not developing the PGLWP, there would be no decrease in 
the effects to impacts on habitat and species in the Carmel River Watershed. 

• Operational requirements of the MPWSP would increase by 125 AFY at CAW’s 
proposed desalination facility. 

• Anticipated cost escalation of potable water sold to the City by CAW could 
significantly impact the operations of the Municipal Golf Links. Reduced golf play 
reduces needed revenue to the City.  
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6 RECOMMENDED PROJECT 
This chapter describes the recommended project including target customers, facilities, cost 
estimates, construction financing plan, and implementation strategy.  The recommended 
project is the first increment of the PGLWP that would be constructed. Additional 
increments of the PGLWP may occur in the future to provide service to other demand 
groups.  

6.1 Target Customers and Facilities Description 
The recommended project would include the construction of a sewage diversion structure, 
SRWTP, recycled water pump station, approximately 1,370 LF of 8 inch diameter recycled 
water pipeline, and customer connections.  The recommended project would also include 
replacement of an existing sanitary sewer pump station and approximately 1,000 LF of 6-
inch diameter force main.  The project facilities would be designed to service Demand 
Group I customers, with the potential to expand to Demand Groups II and III in the future.  
The project would be sized to initially serve approximately 125 AFY of recycled water, 
mostly to the City of Pacific Grove Municipal Golf Course and El Carmelo Cemetery. The 
predominant use of recycled water would be landscape irrigation.  Irrigation would 
primarily occur between 10:00 p.m. and 6:00 a.m. to maximize water use efficiency and 
minimize public contact.   

Figure 22 presents the recommended target recycled water users and project facilities.  
Table 24 presents the target user name and recycled water demand.  Table 25 presents the 
recommended project facilities.  Figure 23 presents the proposed SWTP Site Plan. 
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Figure 22 - Recommended Project 

 

Table 24 - Recommended Project User Name and Demand 

ID  Customer Demand Type

3-Year Reported 
Non-Potable 

Water Demand 
(AFY)

Estimated 
Actual Non-

Potable Water 
Requirement 

(AFY)

Peak Demand (MGD)

1 Muncipal Golf Links Landscape Irrigation 75 90 0.179
2 El Carmelo Cemetery Landscape Irrigation 8 10 0.020
3 Crespi Pond Restroom Toilet Flushing 0.3 0.4 0.001

4 Truck Fill

Construction, Sewer 
Flushing, and Street 
Sweeping 20 24 0.048

5 Golf Maintenance Facility Toilet Flushing 0.3 0.4 0.001

6
Environmental Research 
Division Landscape Irrigation 0.2 0.2 0.000
Total 104 125 0.25

LEGEND

Irrigation Requirement  > 3 AFY*

Irrigation Requirement  < 1 AFY*

New Recycled Water Pipeline

New Sanitary Sewer 
Forcemain

* Refer to Table ES1 for Customer Name

1

2

3

5

4

6
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Figure 23 – Proposed SRWTP Site Plan 
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Table 24 - Recommended Project Facilities 
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The proposed recycled water distribution pipeline alignment would begin with a 
connection point from the SWRTP pump station.  The pipeline would be constructed 
parallel to the proposed sewage diversion pipeline through the Municipal Golf Course to 
Asilomar Avenue.  The pipeline would continue in Asilomar Avenue to the El Carmelo 
Cemetery turn out.   

The recommended project includes work for furnishing and installing connections between 
the recycled water distribution system and the customer’s existing irrigation system, 
recycled water meters, valves, valve boxes, and appropriate backflow and cross-connection 
prevention equipment, as required by CDPH regulations.  Site retrofits include necessary 
signage, painting vaults, and above ground piping purple, tags, and purple sprinkler heads. 

 

6.2 Opinion of Probable Project Cost 
The planning level cost estimate for the recommended project is summarized in Table 26.  
Appendix G presents details on the cost estimate. 
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Table 25 - Recommended Project Opinion of Probable Cost 
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6.3 Construction Financing Plan 
This section discusses potential funding sources available to the recommended project.    
Project capital funds will likely come from a combination of funds from the City, grants, 
loans and willing project partners.  The estimated project costs are within the funding 
range for available SWRCB grants and loans. Financing is intended for the recommended 
project only. Any future expansion to serve Demand Groups 2 and 3 would be separately 
pursued. 

6.3.1 SWRCB State Revolving Fund (SRF) Loan 
The SRF Loan Program is administered by the SWRCB. The program provides low-
interest loan financing for a wide array of design and construction projects, including 
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construction of publicly-owned wastewater treatment facilities, local sewers, sewer 
interceptors, and wastewater reclamation facilities. The SRF Loan Program provides 20 
and 30-year loans with an interest rate set at half of the State Bond General Obligation 
Rate (State rate has been in the range of  1.7% to 2.9% over the last seven years). There is 
no maximum loan amount. The SWRCB is accepting new applications on a continuous 
basis. 

6.3.2 SWRCB Water Recycling Funding Program (WRFP) Construction Grant 
A Construction Grant is available through the WRFP administered through the SWRCB. 
The Construction Grant can provide up to 25% of the construction cost with a cap of $5 
million. The applicant must submit a Facilities Plan and Water Conservation Plan as 
specified in WRFP Guidelines (SWRCB, 2008). It is currently unknown how much is 
available for grant funding as the legislature has suspended those funds. 

6.3.3 United States Bureau of Reclamation (USBR) Title XVI 
In 1992, Congress authorized the USBR to participate in local recycled water projects 
under “The Reclamation Wastewater and Groundwater Studies and Facilities Act,” known 
as Title XVI. Title XVI funds are available for feasibility studies and/or design and 
construction costs. The Federal contribution is capped at 50% of the total study cost, and 
25% of the total project cost (including construction), or $20 million per project. 
 
The federal appropriation process typically requires that the project sponsor notifies the 
USBR two years prior to the year the funds are sought. In order to be eligible, the project 
must meet legal and institutional requirements, including National Environmental Policy 
Act (NEPA) compliance and consultation with US Fish and Wildlife Service and National 
Marine Fisheries Service. A cost sharing agreement can be approved only after all 
feasibility and environmental requirements are met. 
 

6.3.4 DWR Proposition 84 
DWR Proposition 84 is an implementation grant program for California with two rounds of 
funding. A number of project types are eligible for funding. They include: flood control 
projects, planning and feasibility studies focusing on climate change and impacts on flood 
and water systems; integration of flood and water systems, prevention of storm water 
contamination, urban greening energy reduction, water conservation, and improvements to 
water quality. Competitive grants are also available for local and regional parks, land use 
plans designed to promote water conservation, and community revitalization. 
 
The City, in partnership with the City of Monterey, is implementing the ASBS Storm 
Water Protection Project as part of a Proposition 84 grant through the Monterey Regional 
Integrated Water Resources Management Plan (MRIWRMP). 
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7 IMPLEMENTATION PLAN 
This chapter describes the implementation plan for the recommended project.  Figure 24 
presents the major milestones for the recommended project implementation schedule. 

 
Figure 24 - Project Implementation Schedule 

7.1 Environmental Compliance  
It is assumed that an environmental impact report with necessary mitigations will be 
required for compliance with the California Environmental Quality Act (CEQA) and the 
environmental policy of the SWRCB, implemented as CEQA-Plus will be required. 

The City will serve as the lead agency for the environmental compliance requirements.   

It is assumed that compliance with the National Environmental Protection Act (NEPA) 
will not be required for this project. 

7.2 Procurement 
This section provides a review of the various procurement options potentially available to 
the City to achieve design completion, construction, and operation of the proposed project 
including the SRWTP and its associated facilities.  

The traditional approach to construction of public works projects requires that separate and 
distinct specialists be brought in to play their specific and independent roles in the 
completion of the proposed project. However, many new entrants to the field of design and 
construction now offer specialized expertise that can facilitate the work. As a result, there 
is a higher likelihood of on-time and on-budget project completion. The following 
methodologies of design, construction, and operations are evaluated: 
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1. Design-Bid-Build (DBB) 

• Traditional methodology. 

• Requires the City select and contract individually with 2 entities: a design firm, and 
a construction contractor. The construction contractor would provide a construction 
manager. 

• City maintains responsibility of integrating the work of the design engineering with 
the construction contractor. Therefore, City is likely to want to hire a separate 
owners representative or Construction Manager to assist with the integration 
responsibilities. 

• Neither the design engineer nor the construction contractor are responsible for 
ensuring the operational integrity of the finished facility.  

• Following construction, the City would likely hire a start-up and operations 
contractor to ensure operations to specification and to maintain the system on a 
daily basis as no current City staff has availability or expertise on operations and 
maintenance of a wastewater treatment facility. 

 

2. Construction Manager At Risk (CMAR) 

• Some characteristics are the same as traditional DBB procurement: 
o Requires that the City select and contract individually with 2 entities: a 

design firm and, a construction contractor. 
o City maintains responsibility of integrating the work of the design 

engineering with the construction contractor. 
o Neither the design engineer nor the construction contractor are responsible 

for ensuring that the operational integrity of the finished facility.  

• The construction contract is phased into two distinct parts to enable the selection 
and participation much earlier in the process than under a DBB scenario.  

o Part 1: The construction contractor is brought on at approximately the 10 to 
20% level of detailed design completion. They assist in pre-construction 
services that tend to facilitate a better on-time, on-budget result. These 
activities include estimating, surveying, value engineering, constructability 
review, planning of subsequent work packages; and review/selection 
assistance in bringing sub-contractors on board. 

o Part 2: At approximately the 60% level of detailed design completion, the 
Contractor would provide the City with a guaranteed maximum price 
(GMP) for the construction of the project. The City can either accept the 
GMP or reject it and then proceed with a traditional DBB scenario. 
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3. Design – Build (DB) 

• The City would select a design-build contractor under a single contract. 

• The DB Contractor becomes responsible for the integration of the project design 
with the construction. This relieves the City from having to be responsible for the 
integration efforts. 

• The City can select the DB Contractor on the basis of their combined technical 
capabilities and price creating a lump-sum best value proposition for the City’s 
evaluation. Alternatively, the DB Contractor can be selected using a negotiated 
progressive approach where the contractor is selected on the basis of their 
qualifications and subsequently provide the City with a proposal for all preliminary 
work.  Next the DB Contractor completes the design and construction through start-
up.   

• The City would need to supply the prospective DB Contractors with a sufficiently 
detailed technical package as the basis for their bid. 

• Some of the construction activities can be initiated much earlier than with 
traditional contracting methods and before design has been completed. However, 
long-lead items for regulatory permitting approvals and environmental 
documentation still must be completed first. 

 

4. Design – Build Plus (DB+) 

• Specialized Design Build Contractors have entered the wastewater recycling 
market and have been offering highly refined and tailored services. This has 
expanded the offering of the DB contractor (described above) to include a variety 
of additional services that may be particularly suitable for the City.  

• The following additional services can be provided by qualified DB entities: 
o Operate: A design-build-operate contractor would include the 

responsibilities for daily operational activities, and maintain compliance 
with applicable permits. The DBO contract would need to evaluate and 
negotiate a price for the recycled water produced by the plant. 

o Own: In this case the contractor would be Design-Build-Own-Operate 
(DBOO). The plant could be built to be owned by the DB contractor, 
thereby relieving the City from operational, managerial, regulatory and 
other responsibilities. A contract for DBOO could include a by-back 
provision that would be available to the City following a specified number 
of years. 

o Finance: In this case the contractor would be Design-Build-Finance (DBF). 
Additionally, depending on the DB contractor’s capabilities, the contractor 
could also include operations and ownership. 
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To expedite the design and construction process, it is recommended that the City move 
forward with a DB contractor suing the DB+ scenario for the proposed project.  The City 
would evaluate proposals to include an operations contractor within the DB contractor 
procurement, or initiate a separate contract for operations and maintenance.  It is 
recommended that a preliminary evaluation of financing and funding opportunities be 
completed prior to committing to Contractor ownership and financing options.  

 

7.3 Permitting and Agency Coordination 
The City will need to address permitting issues and stakeholder agency coordination 
during the design and construction process.  Construction, operation, and environmental 
permits will be required for the construction and operation of the SRWTP.  Permitting 
requirements will be dependent upon the project location, ownership, operations and 
environmental documentation that will be required prior to construction.  A detailed 
review, assessment, and scheduling of regulatory approvals for the Project will be 
conducted.  

7.3.1 Institutional Agreements 

7.3.1.1 MRWPCA 
An agreement will MRWPCA will be required for discharge of the SRWTP solids to the 
sanitary sewer system.   The City will be required to adhere to flow and quality 
requirements for discharges to the system. 

7.3.1.2 CAW 
A review of the existing franchise agreement between the City and CAW will be required 
to determine any potential modifications to the agreement. 

7.3.2 Coastal Development Permit (CDP) 
A CDP will be required because of the “change in the intensity of use of water” that will 
occur within the Coastal Zone as a result of the project.  “Development" as defined within 
the Coastal Act means, on land, in or under water, the placement or erection of any solid 
material or structure. Further "structure" includes, but is not limited to, any building, road, 
pipe, flume, conduit, siphon, aqueduct, telephone line, and electrical power transmission 
and distribution line. Therefore, it is anticipated that a CDP will be required for the 
construction of the wastewater pipeline diversion and the reclaimed water pipeline 
extension, and upgrades to the former Point Pinos WWTP.  The City does not have a 
certified Local Coastal Plan in place, and therefore it is anticipated that the permit will be 
issued by the California Coastal Commission. 

7.3.3 Construction Permits 
The following permit approvals are assumed to be required for the project: 

• Authority to Construct (Monterey Bay Air Quality Management District) 
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• General Construction Storm Water NPDES Permit (RWQCB) 

• Construction, Trenches, Excavation, and Demolition (California OSHA) 

• Sewer Discharge and Connection Permits (MRWPCA). 

7.3.4 Operational Permits 

7.3.4.1 Title 22 Engineering Report 
The City will need to prepare a Title 22 Engineering Report for the recommended project 
in accordance with CCR Title 22 and CDPH Guidelines for the Preparation of an 
Engineering Report for the Production, Distribution, and Use of Recycled Water (2001). 
The report is prepared for submittal to the Central Coast RWQCB, CDPH, and Monterey 
County Department of Health Services as part of the project permitting process. The report 
content typically includes significantly more details on the recycled water production 
facilities, transmission and distribution facilities and use areas. 

7.3.4.2 Water Recycling Waste Discharge Permit 
A WDR will be obtained from the RWQCB for the discharge of recycled water to land.   

The WDR will require that a recycled water program be established.  The recycled water 
program will include requirements for on-site design, installation, and operations of 
recycled water system.  The recycled water program will also outline the standards for site 
construction, inspection, and training for recycled water site supervisors. 

7.3.4.3 Other Operational Permits 
Other operational permits that may be required include: 

• Permit to operate (Monterey Bay Air Quality Management District) 

• Permit for the storage of hazardous materials (Monterey County Environmental 
Health) 

• Compliance with backflow prevention requirements (CAW and MPWMD) 

 

The City may elect to include compliance with all permitting regulations as part of the 
contract requirements with a private treatment operator.  In this case, the operator would be 
charged with obtaining and ensuring regulatory compliance as an agent to the City.  The 
City would continue to be responsible for compliance as the permit holder and system 
owner. 
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WKH� UHVXOW�RI�WKH�DJH�RI�WK H� URRILQJ�V\VWHP�DQG�ZHDWKHULQJ�WKDW�



3DFLILF�*URYH������
&ODULILHU�

�

+DUSHU�	�$VVRFLDWHV�(QJLQHHULQJ��,QF���
&RQFUHWH�7DQNV�������3DFLILF�*URYH�&ODULILHUB�����&RUU�

���

KDV�RFFXUUHG�RYHU�WKH�\HDUV���
�

�� 6HYHUH�FRUURVLRQ�RQ�WKH�URRI�SRUWV�DSSHDUV�WR�EH�WKH�UHVXOW�RI�WKH �
SDLQW�DQG�FRDWLQJ�V\ VWHPV�SURWHFWLQJ�WKH�VXEVWUDWH�IDU�H[FHHGLQJ�
WKHLU�OLIH�H[SHFWDQF\���7\SLFDO�SDLQW�DQG�FRDWLQJ�V\ VWHPV�KDYH�D�
���WR����\HDU�OLIH�H[SHFWDQF\��

�
E� $ERYH�*UDGH�:DOO�6XUIDFHV�

�
�� 7KH� YLVLEOH�SRUWLRQV�RI�WKH�ZDOO V� DUH�L Q� IDLU�WR�JRRG�FRQGLWLRQ�

HYHQ�WKRXJK�WKHUH�DUH�LVRODWHG�DUHDV�RI�H[SRVHG�UHLQIRUFLQJ�VWHHO� �
UDQGRP�KDLUOLQH�FUDFNLQJ��DQG�PLVFHOODQHRXV�FRVPHWLF�LVVXHV�WKDW�
FRXOG�OHDG�WR�IXUWKHU�GDPDJH�LI�WKH\�DUH�QRW�UHPHGLDWHG���
�

�� 'HODPLQDWLRQ� RI�WKH�SDLQW�V\ VWHP� RQ� WKH�FRQFUHWH�VXUID FHV�
DSSHDUV� WR� EH� GXH�WR�WKH�DJH�RI�W KH� V\VWHP� DQG� ODFN�RI�
PDLQWHQDQFH���

�
�� 6HYHUH�FRUURVLRQ�RQ�WKH�ODGGHU�DQG�PLVFHOODQHRXV�KDUGZDUH�DQG�

DSSXUWHQDQFHV� DSSHDUV�WR�EH�WKH� UHVXOW� RI�WKH�SDLQW � V\VWHP� IDU�
H[FHHGLQJ� LWV�OLIH�H[SHFWDQF\�DQG� GDPDJH� DQG�RU�GHIHFWV�WR�WKH�
JDOYDQL]HG�FRPSRQHQWV���

�
�� 6SDOOLQJ� LV�WKH�UHVXOW�RI�HLW KHU�FUDFNV� LQ�WKH�FRQFUHWH �RU�SODFLQJ �

WKH� UHLQIRUFLQJ�VWHHO�WRR� FORVH� WR� WKH� VXUIDFH��� :KHQ� PRLVWXUH�
UHDFKHV� WKH�VWHHO��LW�EHJLQV�WR�FRUURGH�DQG�UXVW�VFDOH�IRU PV�
FDXVLQJ�WKH�VSDOOLQJ���

�
�� 5DQGRP�PLQRU�FRUURVLRQ�RQ�WKH�ZDOO�LV�W\SLFDOO\ �WKH�UHVXOW�RI�WLH�

ZLUH�QRW�KDYLQJ�VXIILFLHQW�FRYHUDJH�RU�IRUP�KDUGZDUH�QRW�EHL QJ�
FRPSOHWHO\�UHPRYHG���

�
F� ,QWHULRU�RI�$GPLQLVWUDWLRQ�%XLOGLQJ��

�
�� 7KH�FRQFUHWH�VXUIDFHV�LQVLGH�WKH�EXLOGLQJ�DUH�LQ�JRRG�FRQGLWLRQ��

�
�� %ODFN� VRRW�RQ�D� PDMRULW\� RI� WKH�VXUIDFHV�LV�WKH�UH VXOW� RI�D�ILUH�

SUHYLRXVO\�VHW�E\�YDQGDOV��
�

�� &RUURVLRQ�RQ�WKH�DFFHVV�KDWFK�DQG�GRRU�LV�GXH�WR�D� FRPELQDWLRQ�
RI�WKH�DJH� RI�WKH�SDLQW�V \VWHP��FRUURVLYH�VDOWZDWHU�HQYLURQPHQW��
DQG�GDPDJH�WR�WKH�SDLQW�V\VWHP�FDXVHG�E\�SHUVRQQHO���

�
�� &RUURVLRQ� RQ�WKH�H[SRVHG�UHLQIRUFLQJ�VWHHO� DW� WKH� ZLGHQHG�

GRRUZD\�LV�WKH�UHVXOW�RI�QRW�SURWHFWLQJ�W KH�FDUERQ�VWHHO�DIWHU� VDZ�
FXWWLQJ�WKH�GRRU���

� � �
�� ,QWHULRU�6XUIDFHV�

�
D� 8QGHUVLGH�RI�5RRI�

�
�� 7KH�FRQGLWLRQ�RI�WKH�LQWHULRU�URRI�VXUIDFHV�PXVW�EH�UDWHG�DV�JRRG��
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�
�� 5DQGRP�PLQRU�VSRWV�RI�FRUURVLRQ�RQ�WKH�URRI�DUH�GXH�WR�WKH�VDPH�

UHDVRQV�QRWHG�DERYH�LQ�VHFWLRQ����E������
�

�� 7KH�GHODPLQDWLQJ� WRS� OD\HU�RI�FRQFUHWH�L V� W\SLFDOO\� WKH�UHVXOW�RI �
SRRUO\�PL[HG�FRQFUHWH�RU�H[FHVV�ZDWHU�WR�FHPHQW�UDWLR��

�
�� 0RGHUDWH�WR�VHYHUH�FRUURVLRQ�DW�DSSXUWHQDQFHV�LV�WKH�UHVXOW�RI�WKH�

FRDWLQJ� V\VWHP� IDU� H[FHHGLQJ� LWV�H[SHFWHG�OLIH�DQ G� SRVVLEOH�
GDPDJH�FDXVHG�GXULQJ�SUHYLRXV�PDLQWHQDQFH�LQWHUYDOV���

�
E� (IIOXHQW�:HLU�

�
�� 7KH�FRQGLWLRQ�RI�WKH�FRQFUHWH�VXUIDFHV �LQ�WKH�HIIOXHQW�ZHLU�LV�IDLU�

WR�JRRG��EXW� WKH�ERWWRP�VXUIDFHV�FRXOG�QRW�EH�HYDOXDWHG�DV�WKH\ �
ZHUH�FRYHUHG�ZLWK�VHGLPHQW�DQG�GHEULV��
�

�� 6HYHUH�FRUURVLRQ�DW�WKH�ZHLUV�� PRXQWLQJ�EUDFNHWV��DQG�SLSLQJ�LV�
WKH� UHVXOW�RI�WKH�FRDWLQJ�V\ VWHP� IDU� H[FHHGLQJ� LWV�W\SLFDO�OLIH�
H[SHFWDQF\�RI����WR����\HDUV���

�
�� 'HODPLQDWLQJ�FRQFUHWH�LV�GXH�WR�WKH�VDPH�UHDVRQV�QRWHG�DERYH�LQ�

VHFWLRQ����D������
�

�� 0LQRU� GHWHULRUDWLRQ�RI�W KH� FRQFUHWH� RQ� WKH�XS SHU� SRUWLRQ� RI�D �
FROXPQ�DSSHDUV�WR�EH�WKH� UHVXOW�RI�GHIHFWV�LQ�WKH�FRQFUHWH�GXULQJ�
WKH�RULJLQDO�FRQVWUXFWLRQ����

�
�� 6HYHUH� FUDFNLQJ� RQ�W KH� FRUQHU�RI�WKH�VXSSRUW�EHD P� GRHV�QRW�

DSSHDU�WR�EH� GXH�WR�LQWHUQDO�FRUURVLRQ� DV�QR�UXVW�VWD LQ�LV�SUHVHQW�
DQG� PD\� EH�GXH�WR�XQHYH Q� VHWWOHPHQW�RU�IODZV�LQ�W KH� RULJLQDO�
FRQVWUXFWLRQ��

�
F� :DOOV��$SSXUWHQDQFHV��DQG�%RWWRP�
�

�� 7KH� FRQGLWLRQ�RI�WKH�FRQFUHWH�ZDOO�VX UIDFHV� PXVW� EH� UDWHG�DV�
JRRG��
�

�� 6WDLQLQJ� RQ�WKH�VXUIDFHV�L Q� WKH�IOXFWXDWLRQ�]RQH�LV�WKH�UHVXOW�RI�
FRQWDPLQDWHV� DQG�P LQHUDOV� LQ�WKH�ZDWHU�WKDW�DGKHUH�WR�WKH�
VXUIDFHV�RYHU�WLPH���

�
�� 0RGHUDWH�FRUURVLRQ�RQ�WKH�URRI�KDWFK�IUDPLQJ�DQG�FRYHU�DSSHDUV�

WR� EH�GXH�WR�WKH�DJH�RI�WKH�JDOYDQL]HG�FRDWLQJ�DQG�SRVVLEOH�
GDPDJH�WKDW�RFFXUUHG�GXULQJ�SUHYLRXV�PDLQWHQDQFH�LQWHUYDOV���

�
�� 'LUW� DQG�GHE ULV� RQ�WKH�E RWWRP� DUH� GXH�WR�D� FRPELQDWLRQ� RI�

FRQWDPLQDWHV� FRPLQJ� WKURXJK�WKH�L QOHW� WKDW�VHWWOH�RQ�W KH�
KRUL]RQWDO� VXUIDFHV� RYHU�WLPH�DQG� YDQGDOV� WKURZLQJ�GHEULV�LQWR�
WKH�FODULILHU���

�
�� $Q�RLO\�VXEVWDQFH�UDQGRPO\�RQ�WKH�ZDOO�LV�W\SLFDOO\�WKH�UHVXOW�RI�
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FRQWDPLQDWHV� LQ�WKH�ZDWHU�WKDW� DGKHUH� WR�WKH�VXUIDFHV�ZLWKLQ�WKH�
IOXFWXDWLRQ�]RQH�RYHU�WLPH��

�
�� 6DIHW\��+HDOWK��DQG�&RGH�)HDWXUHV�

�
D� /DFN�RI�KDQGUDLOLQJ�DVVHPEO\�DURXQG�URRI�KDWFK�ZRUN�DUHD�LV�LQ�YLRODWLRQ�

RI�26+$�5HJXODWLRQV�DQG�FUHDWHV�D�VDIHW\�KD]DUG���
�

E� /DFN�RI�D�VHOI�FORVLQJ�JDWH�DW�WKH�WHUPLQDWLRQ�RI�WKH�ODGGHU�DW�URRI�OHYHO�LV�
LQ�YLRODWLRQ�RI�26+$�5HJXODWLRQV��
�

F� 7KH�H[WHULRU�ODGGHU�LV�XQVDIH�GXH�WR�WKH�VHYHUH�FRUURVLRQ�SUHVHQW���
�

9 5(&200(1'$7,216�
�

$� %DVHG�RQ�WKH�DERYH�QRWHG�REVHUYDWLRQV��WKH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�RIIHUHG��
�
�� ([WHULRU�6XUIDFHV�

�
D� 7KH�H[WHULRU�VXUIDFHV�DUH�LQ�RYHUDOO�IDLU� WR�JRRG�FRQGLWLRQ��EXW�GR�UHTXLUH�

PLVFHOODQHRXV�UHSDLUV�DV�QRWHG�EHORZ��
�
�� &RUURVLRQ� RQ� WKH�YHQW�FRYHUV� LV� YHU\� PLQRU� DQG�VKRXOG�EH �

FRQVLGHUHG� RQO\� DQ�DHVWKHWLF�FRQFHUQ�DW�WKLV�WLPH���+RZHYHU� �
JLYHQ� WKH�VHYHUH�FRUURVLRQ�RI�WKH� PLVFHOODQHRXV� DSSXUWHQDQFHV��
WKH� LQWHUQDO�SRUWLRQV�RI� WKH�YHQW�VWUXFWXUH�PD\� UHTXLUH� UHSDLU�RU�
UHSODFHPHQW�� �7KHUHIRUH��LW�LV�UHFR PPHQGHG� WKH� YHQW� FRYHUV�EH�
UHPRYHG� DQG� WKH�VWUXFWXUH V� LQVSHFWHG� WR�GHWHU PLQH� LI� UHSDLU�RU �
UHSODFHPHQW�LV�QHFHVVDU\���
�

�� 7KH� URRILQJ� V\VWHP� LV�GHW HULRUDWHG� DQG�PD\ � UHVXOW�LQ�UDLQZDWHU �
OHDNLQJ� LQWR�WKH�DGP LQLVWUDWLRQ� EXLOGLQJ��KRZHYHU�WKH�
GHWHULRUDWLRQ� VKRXOG�QRW � SRVH�D GGLWLRQDO� FRQFHUQV���,I�LW�LV�
GHFLGHG� WR�UHKDELOLWDWH�WKH�DG PLQLVWUDWLRQ� EXLOGLQJ�� WKH� H[LVWLQJ�
URRI�PDWHULDO�VKRXOG�EH�UHPRYHG�DQG�UHSODFHG���

�
�� 7KH� VHYHUHO\� FRUURGHG�URRI�SRUWV�DQG� PLVFHOODQHRXV� KDUGZDUH�

VKRXOG�EH�UHSODFHG�ZKHQ�WKH�QHZ�URRILQJ�V\VWHP�LV�LQVWDOOHG��
�

�� &RUURGHG�PHWDO�GRRU�IUDPHV�VKRXOG�EH�UHSODFHG�ZLWK�QHZ�IUDPHV�
EHIRUH�QHZ�GRRUV�DUH�KXQJ��

�
�� &RUURGHG� SLSLQJ� DQG�H[SRVHG�UHLQIRUFLQJ�VWHHO�VKRXOG�EH �

UHSDLQWHG� DW�WKH�QH[W�P DLQWHQDQFH� LQWHUYDO���7KLV�ZR XOG� UHTXLUH�
VXUIDFHV� EH�EODVW�FOHDQHG � WR�1HDU�:KLWH�0HWDO��663&�63���� �
SULPHG��DQG�WZR�ILQLVK�FRDWV�DSSOLHG��

�
�� $OO� H[WHULRU� FRQFUHWH� VXUIDFHV� VKRXOG�EH�DEUDVLYHO\ � VZHHS�EODVW �

FOHDQHG�RU�KLJK�SUHVVXUH� ZDWHU�EODVWHG�WR�UHPRYH�DOO�ORRVH�SDLQW�
DQG�FRQFUHWH��DQG�VXUIDFHV�VKRXOG� EH�UHSDLQWHG�LI�DHVWKHWLFV�DUH� D�
FRQFHUQ�����

�
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�� &UDFNV�DQG�VSDOOV�RQ�WKH�FRQFUH WH�VXUIDFHV�VKRXOG�EH�WKRURXJKO \�
FOHDQHG�E\�EUXVK�RII�EODVW�FOHDQLQJ��FKLSSLQJ��JULQGLQJ��HWF���DQG�
WKH�DUHD�UHSDLUHG�ZLWK�D�FHPHQWLWLRXV�PDWHULDO��

�
�� ,QWHULRU�6XUIDFHV��

�
D� 7KH� LQWHULRU� FRQFUHWH�VXUIDFHV�DUH�LQ � RYHUDOO�JRR G� FRQGLWLRQ�� �7KH�

IROORZLQJ� UHFRPPHQGDWLRQV� DUH�EDVHG� RQ� WKH�OLP LWHG� ILHOG�HYDOXDWLRQ��
PDNLQJ� DVVXPSWLRQV� GXH� WR�KHDY\ � VWDLQLQJ�RQ�WKH�LQWHULRU�ZD OOV�� DQG�
ZDWHU�� VHGLPHQW�� DQG�GHEULV�LQ�WKH�ER WWRP� RI�WKH� WDQN� DQG�WKH�ZHL U�
FKDQQHO�� �)RU�+$(�WR�SUHSDUH�D�WKRURXJK�VSHFLILFDWLRQ�ZLWK�D�FRP SOHWH�
VFRSH� RI�ZRUN�DQG�DQ�DFFXUDWH�QX PEHU� RI�UHSDLU�VSRWV�DQG�RU�OLQHDO �
IRRWDJH�IRU�FUDFNV��HWF���LW�ZRXOG�EH�QHF HVVDU\�WR�FOHDQ�WKH�LQWHULRU� ZDOOV��
IORRU��DQG�ZHLU�FKDQQHOV��
�
�� 5DQGRP� VSRW�FRUURVLRQ��GHODP LQDWLQJ� FRQFUHWH�� VSDOOV�� DQG�

KDLUOLQH� FUDFNV�RQ � WKH�FR QFUHWH� VXUIDFHV�VKRXOG� EH� WKRURXJKO\�
FOHDQHG�E\�EUXVK�RII�EODVW�FOHDQLQJ��FKLSSLQJ��JULQGLQJ��HWF���DQG�
WKH�DUHD�UHSDLUHG�ZLWK�D�FHPHQWLWLRXV�PDWHULDO��
�

�� 7KH�VWHHO�DSSXUWHQDQFHV��LQFOXGLQJ �KDWFKHV�� ILWWLQJV��DQG�SLSLQJ��
VKRXOG� EH�DEUDVLYH�EODVW�FOHDQHG�WR�1HDU�:KLWH�0 HWDO� �663&�
63���� DQG�D�WKUHH�FRDW � HSR[\� FRDWLQJ�V\ VWHP� DSSOLHG� WR�D�
PLQLPXP�WRWDO�GU\�ILOP�WKLFNQHVV�RI������PLOV��

�
�� 6HYHUH� FUDFNLQJ� RQ� WKH� VXSSRUW� EHDP� ZRXOG�UHTXLUH�IXUWKHU�

HYDOXDWLRQ� E\� D�VWUXFWXUDO�HQJLQHHU�WR�G HWHUPLQH� WKH�PHWKRG� RI�
UHSDLU�DQG�RU�UHSODFHPHQW���

�
�� 7KH�VHYHUHO\�FRUURGHG�HIIOXHQW�ZHLUV�VK RXOG�EH�UHPRYHG�GXULQJ�

WKH� UHKDELOLWDWLRQ�RI�WKH�VWUXFWXUH���7KH� PRXQWLQJ� EUDFNHW� EROWV�
VKRXOG� EH�FRDWHG�DQG�RU�JU RXQG� GRZQ� DQG�FRYHUHG�ZLWK� D�
FHPHQWLWLRXV�UHSDLU�PDWHULDO���

�
�� 5DQGRP�GHEULV�RQ�WKH�ERWWRP�VXUIDFHV�VKRXOG�EH�UHPRYHG�EHIRUH�

XWLOL]LQJ�IRU�ZDWHU�VWRUDJH��
�

�� 6DIHW\��+HDOWK��DQG�&RGH�)HDWXUHV�
�

D� +DQGUDLOLQJ�PHHWLQJ�26+$�5HJXODWLRQV�PXVW�EH�LQVWDOOHG���
�

E� $�VHOI�FORVLQJ�JDWH� PHHWLQJ�26+$�5HJXODWLRQV�PXVW�EH�LQVWDOOHG� DW� WKH�
WHUPLQDWLRQ�RI�WKH�ODGGHU�DW�URRI�OHYHO��
�

F� $Q�H[WHULRU�ODGGHU�PHHWLQJ�26+$�5HJXODWLRQV�VKRXOG�EH�LQVWDOOHG���
�

9, &267�(67,0$7(6�
�

$� %DVHG�RQ�FXUUHQW�DQG�SUHYLRXV�SURMHFWV� RI� VLPLODU� VFRSH��SUHOLPLQDU\�FRVW�HVWLPDWHV� IRU�
ZRUN� DV�QRWH G� LQ�5(&200(1'$7,216� ZHUH� FDOFXODWHG� E\� XVLQJ�GDWD�IURP�WKRVH �
SURMHFWV��
�
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�� ([WHULRU�6XUIDFHV�
�

D� ,I�GHHPHG�QHFHVVDU\��UHSODFLQJ�WKH�URRI�YHQWV�DIWHU�U HPRYLQJ�WKH�FRYHUV�
ZRXOG�EH�DSSUR[LPDWHO\���������

�
E� 5HSODFLQJ�WKH�URRILQJ�V\VWHP�ZRXOG�EH�DSSUR[LPDWHO\����������

�
F� 5HPRYLQJ� RU�UHSODFLQJ�WKH�VHYHUHO\ � FRUURGHG� URRI�SRU WV� DQG�

PLVFHOODQHRXV�KDUGZDUH�ZRXOG�EH�DSSUR[LPDWHO\���������
�

G� 5HSDLQWLQJ� WKH�H[WHULRU�Z DOO� VXUIDFHV�DQG�H[SRVHG�UHLQIRUFLQJ�VWHHO�DQG�
SLSLQJ�ZRXOG�EH�LQ�WKH�UDQJH�RI���������WR����������

�
H� 5HSDLULQJ�UDQGRP�FUDFNV�DQG�VSDOOV� ZRXOG�EH�LQ�WKH�UDQJH�RI��������WR�

��������
�

�� ,QWHULRU�6XUIDFHV�
�

D� 5HSDLULQJ� UDQGRP� VSRW�FRUURVLRQ��GH ODPLQDWLQJ� FRQFUHWH��VSDOOV��DQG�
KDLUOLQH�FUDFNV�ZRXOG�EH�LQ�WKH�FRVW�UDQJH�RI�����WR������SHU�VSRW��IRU�DQ�
HVWLPDWH�RI�DSSUR[LPDWHO\�����VSRWV��RU���������WR����������
�

E� 5HFRDWLQJ� DOO� VWHHO�DSSXUWHQDQFHV� ZRXOG� EH�LQ�WKH�UDQJH�RI���������W R�
���������

�
F� 5HPRYLQJ� WKH� HIIOXHQW�ZHLUV�DQG� EUDFNHWV� ZRXOG�EH�DSSUR[L PDWHO\�

��������
�

G� 5HPRYLQJ�WKH�GHEULV�IURP�WKH�ERWWRP�VXUIDFHV�FRXOG�EH�DFFRPSOLVKHG�E\�
&LW\�SHUVRQQHO�RU�DGGHG�WR�WKH�DERYH�FRQWUDFW�IRU�PLQLPDO�FRVW���

�
�� 6DIHW\��+HDOWK��DQG�&RGH�)HDWXUHV�

�
D� ,QVWDOOLQJ� KDQGUDLOLQJ� PHHWLQJ� 26+$� 5HJXODWLRQV�ZRXO G� EH�

DSSUR[LPDWHO\����������
�

E� ,QVWDOOLQJ�D�VHOI�FORVLQJ�JDWH�DW�WKH�WHU PLQDWLRQ�RI�WKH�ODGGHU�DW�URRI�OHYHO�
ZRXOG�EH�DSSUR[LPDWHO\���������
�

F� 5HPRYLQJ�WKH�H[LVWLQJ�H[WHULRU�ODGGHU�DQG�LQVWDOOLQJ�RQH�PHHWLQJ�26+$�
5HJXODWLRQV�ZRXOG�EH�DSSUR[LPDWHO\����������

�
�
5HVSHFWIXOO\�VXEPLWWHG��
�
+$53(5�	�$662&,$7(6�(1*,1((5,1*��,1&��
� � � �
� � �
�
$QGUH�+DUSHU�
3URMHFW�(QJLQHHU� �
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�
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�
/2&$7,21�� 3DFLILF�*URYH��&DOLIRUQLD�
�
3+272*5$3+('�%<�� $QGUH�+DUSHU��3URMHFW�(QJLQHHU�

�
'$7(�� -XO\������
�
�

,�� *HQHUDO�YLHZ�RI�WKH�URRI��LOOXVWUDWLQJ�JRRG�FRQGLWLRQ�RI�WKH�FRQFUHWH�ZLWK�UDQGRP�VSRWV�RI�
FRUURVLRQ�SUHVHQW���1RWH�FLUFXODU�KROH�ZKHUH�FODULILHU�GULYH�PHFKDQLVP�KDV�EHHQ�UHPRYHG���

�

�
�

�����HARPER & ASSOCIATES ENGINEERING, INC. 
�����������������������������������&2168/7,1*�(1*,1((56�
�
�������������������������(��2QWDULR�$YH���6WH����������&RURQD��&$������������
����������������������������������3KRQH������������������)D[����������������
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,�� 6DPH�DV�3KRWR�,����
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www.archivesandarchitecture.com 

 

PO Box 1332 
San Jose CA 95109-1332 
1.408.297.2684 OFFICE 
1.408.228.0762 FAX 

                 
 

   
James M. Brezack, President 
Brezack & Associates Planning 
3000 Citrus Circle, Suite 210  
Walnut Creek, CA 94598 
 
C/o Jennifer M. Farquhar, M.A., Principal 
Albion Environmental, INc. 
1414 Soquel Ave., Suite 205 
Santa Cruz, CA 95062 
 
Re: former Point Pinos Wastewater Treatment Plant – Pacific Grove 
 
Dear James and Jennifer: 
 
Per your request, we have conducted a preliminary review for potential historic resources (fatal 
flaw analysis)  of  Pacific  Grove’s  former  Point  Pinos  Wastewater  Treatment  Plant.  Following  is  a  
summary of our investigation and findings: 

Project Summary: Provide treatment of Pacific Grove wastewater at a new local Satellite 
Recycled Water Treatment Plant (SRWTP) at the former Point Pinos Wastewater Treatment 
Plant (WWTP) and deliver recycled water to irrigation sites in the city. To minimize 
environmental impacts such as odors, noise, vibration, and aesthetic impacts, the SRWTP will 
be enclosed in structures with adequate ventilation, air scrubbers, and architectural designs 
compatible with surrounding structures. The SRWTP will make use of the existing structures 
storage at the former Point Pinos WWTP for diurnal and operational storage if feasible. A 
footprint of approximately 18,000 square feet is needed for the treatment facilities. During the 
winter, when there is little or no irrigation demand, the SRWTP will continue to operate at a 
reduced rate to maintain biomass performance. 

Background: Prior to connection to Monterey Regional Water Pollution  Control  Agency’s 
(MRWPCA) Regional Treatment Plant, wastewater from Pacific Grove was treated at the Point 
Pinos Wastewater Treatment Plant. The Point Pinos WWTP was formally opened in January of 
1953, although architectural plans date back to January 1952, and references in California 
Bureau of Sanitary Engineering Papers located at the University of California, Riverside, state 
that Pacific Grove was seeking permission to construct a new municipal sewage system as early 
as 1947. 

The Point Pinos WWTP when in operation had a capacity of 2 million gallons per day (mgd). 
Treated wastewater was discharged through an outfall to the Pacific Ocean. The Point Pinos 
WWTP was decommissioned in 1980.  
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The former Point Pinos WWTP is surrounded by mature vegetation and trees and is screened 
from visibility from the Golf Links, Oceanview Boulevard, and the Pacific Ocean and Monterey 
Bay.  

 
Project Details: Source water quality to the SRWTP is expected to be that of typical municipal 
wastewater. The wastewater to be recycled will be diverted from the collection system, owned 
by the City. Wastewater that will be diverted from the sewer to the proposed new satellite 
reclamation plant at Point Pinos will be from residences in the City of Pacific Grove. The 
reclaimed water that will be produced at Point Pinos will become a new water supply to 
California American Water (Cal-Am). 

The former sewage diversion in Asilomar Drive will be reconstructed with a new controllable 
diversion valve. The diversion is located at Manhole 802 on Asilomar Drive between 
Lighthouse Avenue and Del Monte Boulevard. The diversion location is approximately 1,160 
feet from the Point Pinos WWTP. Diversion of sanitary sewer flows from Manhole 802 to the 
Point Pinos WWTP will be accomplished by connecting the existing manhole to a new manhole 
adjacent to the golf links. A new 8-inch diversion pipeline will be constructed in the alignment 
of the former wastewater diversion pipeline to the Point Pinos WWTP. The new diversion 
pipeline will be constructed with pipe bursting technology. Valves will be installed to connect 
manholes to allow wet weather flows to remain in the Pacific Grove sewer system, while dry 
weather sanitary flows will be diverted to the SRWTP. 
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Historic Resources: 

In our preliminary review of potential historic resources associated with and that may be 
potentially affected by the project, we found that the former Point Pinos Wasterwater Treatment 
Plant may have some historic significance that warrants further investigation.  

In the mid-1940s, outbreaks of water-borne diseases, degradation of fishing and recreational 
waters, coupled with war-time industrial development and population growth prompted a new 
appraisal of water pollution control in California. Attempts to address and solve new pollution 
concerns were largely unsuccessful due to the overlap of governmental agencies. Pacific Grove, 
not immune to the rapid growth brought about by World War II, had unsuccessfully attempted 
to obtain permission to build a new treatment plant in 1947. By 1949, the California Assembly 
Committee  on  Water  Pollution  recommended  sweeping  changes  in  California’s  approach to 
water pollution control and water quality, and following their recommendations, the California 
Legislature enacted the Dickey Water Pollution Act that took effect October 1, 1949. Engineering 
for the Point Pinos WWTP was underway shortly after the enactment of this legislation, and 
may be associated in either a primary or secondary way with the significant change in patterns 
in pollution and water quality management at the state level. 

The designer of the Point Pinos WWTP was Sanitary Engineer, Harry N. Jenks. Harry Jenks 
opened an engineering office in Palo Alto, where he worked from 1933 until his death in 1964. 
His most significant contribution was the Biofiltration Process, which became an industry 
standard. Eventually, Harry and his son, John who joined the firm in 1948, designed 23 of the 
treatment plants in the San Francisco Bay Area as well as numerous plants throughout 
California. During his lifetime, Jenks patented a number of new processes to treat water and 
wastewater, including ten new ten new treatment processes. He appears to be a significant 
personage in California history. 

Additional research into the development of this particular treatment plant will clarify its 
significance within this aspect of regional public works engineering, and will place it in the 
larger context of Harry N. Jenks’ career. Information pertaining to this subject is presently 
archived with California Bureau of Sanitary Engineering Papers, MS 80/3, Water Resources 
Collections and Archives at the University of California, Riverside. 

Documentation of the Point Pinos WWTP site using California DPR523 series forms, with 
technical facility description, photographs, historic context, and determination of potential 
significance using California Register of Historical Resources significance criteria will provide 
information that can be used by the lead agency for this project to determine if the project 
involves an historic property that may qualify for the Register, and if so, if the project may affect 
those resources in an adverse way. 

Sincerely, 

  
Franklin Maggi, Architectural Historian 
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EXECUTIVE SUMMARY 

,Q�-XO\�������0U��-DPHV�BrezackȱofȱBrezackȱ&ȱAssociatesȱPlanningȱFRQWUDFWHG�ZLWK�$OELRQ�
(QYLURQPHQWDO��,QF���$OELRQ���WR�FRQGXFW�DQ�DUFKDHRORJLFDO�DVVHVVPHQW�RI�WKH�SURSRVHG�6DWHOOLWH�
5HF\FOHG�:DWHU�7UHDWPHQW�3ODQW��65:73��DW�WKH�IRUPHU�3RLQW�3LQRV�:DVWHZDWHU�7UHDWPHQW�3ODQW�
�33::73��LQ�3DFLILF�*URYH��$OELRQ¶V�LQYHVWLJDWLRQ�LQFOXGHG�D�EDFNJURXQG�UHFRUGV�VHDUFK�DW�WKH�
&DOLIRUQLD�+LVWRULFDO�5HVRXUFHV�,QIRUPDWLRQ�6\VWHP�1RUWKZHVW�,QIRUPDWLRQ�&HQWHU��1:,&��DW�
6RQRPD�6WDWH�8QLYHUVLW\��DQG�D�ILHOG�LQYHVWLJDWLRQ�HQWDLOLQJ�SHGHVWULDQ�VXUYH\�DQG�OLPLWHG�VKRYHO�
WHVWLQJ�RI�WKH�VXEMHFW�SDUFHO��7KH�DVVHVVPHQW�ZDV�GHVLJQHG�WR�DGHTXDWHO\�LGHQWLI\�DUFKDHRORJLFDO�
UHVRXUFHV�WKDW�PD\�EH�LPSDFWHG�E\�WKH�SODQQHG�SURMHFW�XQGHU�FXUUHQW�&(4$�JXLGHOLQHV��$UWLFOH����
6HFWLRQ�����������$�VHSDUDWH�SUHOLPLQDU\�DVVHVVPHQW�RI�EXLOW�HQYLURQPHQW�UHVRXUFHV�ZDV�FRQGXFWHG�
E\�$UFKLYHV�DQG�$UFKLWHFWXUH��//&�DQG�LV�SURYLGHG�LQ�$SSHQGL[�$�RI�WKLV�UHSRUW��

$�VHDUFK�RI�UHFRUGV�DW�WKH�1:,&�LQGLFDWHG�WKDW�WKH�SURMHFW�DUHD�KDV�EHHQ�SUHYLRXVO\�VXUYH\HG�IRU�
FXOWXUDO�UHFRXUVHV��)RXUWHHQ�VLWHV��LQFOXGLQJ����SUHKLVWRULF�DQG�WZR�KLVWRULF�DJH�VLWHV�ZHUH�LGHQWLILHG�
ZLWK�LQ�D������PL�UDGLXV��7ZR�RI�WKH�SUHKLVWRULF�VLWHV�DUH�PDSSHG�LQ�FORVH�SUR[LPLW\�WR�WKH�SURMHFW�
ORFDWLRQ��&$�017������ORFDWHG�LPPHGLDWHO\�QRUWK�RI�WKH�SURMHFW�ERXQGDU\��LV�D�ULFK�RFFXSDWLRQ�
PLGGHQ�FRQWDLQLQJ�DEXQGDQW�VKHOO�DQG�ERQH��&$�017�����LV�D�VKHOO�PLGGHQ�ORFDWHG�����PHWHUV�WR�
WKH�VRXWK��+LVWRULF�VLWH�&$�017�����LV�ORFDWHG�����PHWHUV�WR�WKH�VRXWKZHVW��WKH�VLWH�LV�UHSRUWHG�WR�
KDYH�SURGXFHG�DW�OHDVW�VL[�³,QGLDQ´�DQG�RQH�³ZKLWH´�VNHOHWRQ�DV�ZHOO�DV�KXQGUHGV�RI�PXVNHW�EDOOV��
$UFKDHRORJLFDO�VXUYH\�LQ�������%UHVFKLQL�DQG�(GZDUGV�������GLG�QRW�UHORFDWH�SXUSRUWHG�VLWH�
FRQVWLWXHQWV��+LVWRULF�VLWH�&$�017�����LV�WKH�3RLQW�3LQRV�/LJKWKRXVH��ORFDWHG�DERXW�����PHWHUV�WR�
WKH�VRXWK��7KH�VWUXFWXUH�ZDV�EXLOW�LQ������DQG�LV�OLVWHG�RQ�WKH�1DWLRQDO�5HJLVWHU�RI�+LVWRULF�3ODFHV�
������������

$OELRQ¶V�ILHOG�LQYHVWLJDWLRQ�FRQILUPHG�WKH�SUHVHQFH�RI�SUHKLVWRULF�FXOWXUDO�PDWHULDOV�OLNHO\�DVVRFLDWHG�
ZLWK�D�SUHYLRXVO\�UHFRUGHG�VLWH�&$�017������'HWDLOV�RQ�WKH�QDWXUH��H[WHQW��GHSWK��DQG�LQWHJULW\�RI�
WKH�GHSRVLW�DUH�XQNQRZQ��7KH�VLWH�LV�ORFDWHG�LQ�DQ�DUHD�RI�SODQQHG�GHYHORSPHQW�DQG�ZLOO�WKHUHIRUH�
UHTXLUH�FRQVLGHUDWLRQ�GXULQJ�WKH�&(4$�UHYLHZ�SURFHVV��$GGLWLRQDO�DUFKDHRORJLFDO�ZRUN�LV�OLNHO\�WR�
LQFOXGH�UHVRXUFH�DQG�LPSDFW�DQDO\VLV��3KDVH�,,�DUFKDHRORJLFDO�HYDOXDWLRQ���DQG�SRVVLEO\�PLWLJDWLRQ�
SODQQLQJ���
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INTRODUCTION 

7KLV�UHSRUW�GRFXPHQWV�WKH�UHVXOWV�RI�DQ�DUFKDHRORJLFDO�DVVHVVPHQW�IRU�WKH�SURSRVHG�6DWHOOLWH�5HF\FOHG�
:DWHU�7UHDWPHQW�3ODQW��65:73��DW�WKH�IRUPHU�3RLQW�3LQRV�:DVWH�:DWHU�7UHDWPHQW�3ODQW��33::73��
LQ�3DFLILF�*URYH��)LJXUH�����&XUUHQW�SODQV�FDOO�IRU�FRQVWUXFWLRQ�RI�D�QHZ�UHF\FOHG�ZDWHU�SXPS�VWDWLRQ�
DQG�D�0%5�WUHDWPHQW�DQG�GLVLQIHFWLRQ�VWDWLRQ��VLWXDWHG�DGMDFHQW�WR�WKH�H[LVWLQJ��QRQ�IXQFWLRQLQJ��
VOXGJH�GLJHVWHU��FODULILHU��DQG�DGPLQLVWUDWLRQ�EXLOGLQJV��7KH�H[LVWLQJ�VWUXFWXUHV�ZHUH�EXLOW�LQ�WKH�HDUO\�
����V��

7KH�FRPSOHWHG�HYDOXDWLRQ�FRPSULVHG�WKUHH�WDVNV�LQFOXGLQJ�����D�UHYLHZ�RI�UHFRUGV�IURP�WKH�1:,&�����
D�VXUIDFH�VXUYH\�RI�WKH�SDUFHO��DQG����OLPLWHG�VXEVXUIDFH�H[FDYDWLRQ��$�VHSDUDWH�SUHOLPLQDU\�
DVVHVVPHQW�RI�EXLOW�HQYLURQPHQW�UHVRXUFHV�ZDV�FRQGXFWHG�E\�$UFKLYHV�DQG�$UFKLWHFWXUH��//&�DQG�LV�
SURYLGHG�LQ�$SSHQGL[�$�RI�WKLV�UHSRUW�7KH�LQYHVWLJDWLRQ�ZDV�GHVLJQHG�WR�DGGUHVV�LGHQWLILFDWLRQ�RI�
DUFKDHRORJLFDO�UHVRXUFHV�XQGHU�FXUUHQW�&DOLIRUQLD�(QYLURQPHQWDO�4XDOLW\�$FW��&(4$��JXLGHOLQHV�
XQGHU�6HFWLRQ�$UWLFOH����6HFWLRQ������������

7KH�UHFRUGV�VHDUFK�ZDV�FRQGXFWHG�E\�$OELRQ�DUFKDHRORJLVW�-HQQLIHU�)DUTXKDU�LQ�-XO\�������1:,&�
)LOH�1R�������������7KH�VXEVHTXHQW�SHGHVWULDQ�VXUYH\�DQG�VXEVXUIDFH�WHVWLQJ�ZDV�FRQGXFWHG�RQ�-XO\�
���������E\�$OELRQ�VWDII�DUFKDHRORJLVW�-RKQ�(OOLVRQ��XQGHU�WKH�VXSHUYLVLRQ�RI�-HQQLIHU�0��)DUTXKDU��
0V��)DUTXKDU�KROGV�D�0�$��LQ�$QWKURSRORJ\��DQG�KDV�ZRUNHG�LQ�&DOLIRUQLD�DUFKDHRORJ\�IRU�RYHU����
\HDUV��WKH�SDVW�HLJKW�\HDUV�LQ�D�VXSHUYLVRU\�FDSDFLW\��



Albion Environmental, Inc.

Figure 1. Site location.
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PROJECT LOCATION AND DESCRIPTION 

7KH�VWXG\�DUHD�LV�ORFDWHG�MXVW�ZHVW�RI�$VLORPDU�6WDWH�%HDFK�LQ�WKH�WRZQ�RI�3DFLILF�*URYH��)LJXUH�����
7KH�SURMHFW�VLWH�LV�VLWXDWHG�RQ�D�WHUUDFH��MXVW�ZHVW�RI�WKH�LQWHUVHFWLRQ�RI�$VLORPDU�$YHQXH�DQG�2FHDQ�
9LHZ�%RXOHYDUG����

7KH�SURMHFW�SURSRVHV�WR�SURYLGH�WUHDWPHQW�RI�3DFLILF�*URYH�ZDVWHZDWHU�DW�D�QHZ�ORFDO�65:73�DW�WKH�
IRUPHU�33::73�DQG�GHOLYHU�UHF\FOHG�ZDWHU�WR�LUULJDWLRQ�VLWHV�LQ�WKH�FLW\��7R�PLQLPL]H�HQYLURQPHQWDO�
LPSDFWV�VXFK�DV�RGRUV��QRLVH��YLEUDWLRQ��DQG�DHVWKHWLF�LPSDFWV��WKH�65:73�ZLOO�EH�HQFORVHG�LQ�
VWUXFWXUHV�ZLWK�DGHTXDWH�YHQWLODWLRQ��DLU�VFUXEEHUV��DQG�DUFKLWHFWXUDO�GHVLJQV�FRPSDWLEOH�ZLWK�
VXUURXQGLQJ�VWUXFWXUHV��7KH�65:73�ZLOO�PDNH�XVH�RI�WKH�H[LVWLQJ�VWUXFWXUHV�VWRUDJH�DW�WKH�IRUPHU�
33::73�IRU�GLXUQDO�DQG�RSHUDWLRQDO�VWRUDJH�LI�IHDVLEOH��$�IRRWSULQW�RI�DSSUR[LPDWHO\��������VTXDUH�
IHHW�LV�QHHGHG�IRU�WKH�WUHDWPHQW�IDFLOLWLHV��'XULQJ�WKH�ZLQWHU��ZKHQ�WKHUH�LV�OLWWOH�RU�QR�LUULJDWLRQ�
GHPDQG��WKH�65:73�ZLOO�FRQWLQXH�WR�RSHUDWH�DW�D�UHGXFHG�UDWH�WR�PDLQWDLQ�ELRPDVV�SHUIRUPDQFH��

7KH�DUHD�KDV�SUHYLRXVO\�EHHQ�GLVWXUEHG�E\�WKH�FRQVWUXFWLRQ�RI�WKH�3RLQW�3LQRV�::73���

SOURCES CONSULTED 

,Q�RUGHU�WR�GHWHUPLQH�LI�FXOWXUDO�UHVRXUFHV�DUH�UHFRUGHG�ZLWKLQ�RU�QHDU�WKH�SURMHFW�DUHD��WKH�IROORZLQJ�
VRXUFHV�ZHUH�FRQGXFWHG�DV�SDUW�RI�WKH�1:,&�UHFRUGV�VHDUFK��

x 2IILFH�RI�+LVWRULF�3UHVHUYDWLRQ�3URSHUWLHV�'LUHFWRU\�IRU�3DFLILF�*URYH�UHYHDOV�QR�KLVWRULF�
SURSHUWLHV�ORFDWHG�ZLWKLQ�D������PLOH�UDGLXV���

x &DOLIRUQLD�,QYHQWRU\�RI�+LVWRULF�5HVRXUFHV�IRU�3DFLILF�*URYH�UHYHDOV�QR�KLVWRULF�UHVRXUFHV�ORFDWHG�
ZLWKLQ�D������PLOH�UDGLXV���

$�VHDUFK�RI�UHFRUGV�DW�WKH�1RUWKZHVW�,QIRUPDWLRQ�&HQWHU��1:,&��DW�6RQRPD�6WDWH�8QLYHUVLW\�
LQGLFDWHG�WKDW�WKH�SURMHFW�DUHD�KDV�EHHQ�SUHYLRXVO\�VXUYH\HG�IRU�FXOWXUDO�UHFRXUVHV��%UHVFKLQL�DQG�
(GZDUGV��������)RXUWHHQ�VLWHV��LQFOXGLQJ����SUHKLVWRULF�DQG���KLVWRULF�DJH�VLWHV�ZHUH�LGHQWLILHG�ZLWKLQ�
D������PL�UDGLXV��7ZR�RI�WKH�SUHKLVWRULF�VLWHV�DUH�PDSSHG�LQ�FORVH�SUR[LPLW\�WR�WKH�SURMHFW�ORFDWLRQ��
&$�017������ORFDWHG�LPPHGLDWHO\�QRUWK�RI�WKH�SURMHFW�ERXQGDU\��LV�D�ULFK�RFFXSDWLRQ�PLGGHQ�
FRQWDLQLQJ�DEXQGDQW�VKHOO�DQG�ERQH��&$�017�����LV�D�VKHOO�PLGGHQ�ORFDWHG�����PHWHUV�WR�WKH�VRXWK���

,Q�DGGLWLRQ��WZR�KLVWRULF�HUD�VLWHV�DUH�LQ�FORVH�SUR[LPLW\�WR�WKH�SURMHFW�ORFDWLRQ��6LWH�&$�017�����LV�D�
KLVWRULF�VLWH�ORFDWHG�����PHWHUV�WR�WKH�VRXWKZHVW��WKH�VLWH�LV�UHSRUWHG�WR�KDYH�SURGXFHG�DW�OHDVW�VL[�
³,QGLDQ´�DQG�RQH�³ZKLWH´�VNHOHWRQ�DV�ZHOO�DV�KXQGUHGV�RI�PXVNHW�EDOOV��$UFKDHRORJLFDO�VXUYH\�LQ�
������%UHVFKLQL�DQG�(GZDUGV�������GLG�QRW�UHORFDWH�SXUSRUWHG�VLWH�FRQVWLWXHQWV��6LWH�&$�017�����LV�
WKH�3RLQW�3LQRV�/LJKWKRXVH��ORFDWHG�DERXW�����PHWHUV�WR�WKH�VRXWK��7KH�VWUXFWXUH�ZDV�EXLOW�LQ������
DQG�LV�OLVWHG�RQ�1DWLRQDO�5HJLVWHU�RI�+LVWRULF�3ODFHV�������������
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BACKGROUND 

Environment 

7KH�SURMHFW�VLWH�LV�ORFDWHG����IHHW�DERYH�VHD�OHYHO�DQG�LV�VLWXDWHG�RQ�WKH�XSSHU�EHDFK�WHUUDFH�
LPPHGLDWHO\�DGMDFHQW�WKH�VKRUHOLQH�DW�$VLORPDU�6WDWH�%HDFK��

7KH�DUHD�LV�VLWXDWHG�RQ�D�0HVR]RLF�DJHG�JUDQLWLF�VXEVWUDWH�WKDW�LV�SDUW�RI�WKH�6DOLQLDQ�%ORFN��+DUGHQ�
�����������7KLV�LV�DSSDUHQW�E\�RXWFURSSLQJV�RI�JUDQLWRGLRULWH�DQG�WKH�JUDQLWH�GHULYHG�EHDFK�VDQG�
�*RUGRQ����������*UDQLWH�LV�DQ�LQWUXVLYH�LJQHRXV�URFN�WKDW�IRUPHG�ZKLOH�PDJPD�VORZO\�FRROHG�
XQGHUQHDWK�WKH�HDUWK¶V�VXUIDFH��0RUH�UHFHQWO\�IRUPHG�0LRFHQH�VHGLPHQWDU\�URFNV�DUH�SUHVHQW�QHDUE\��
GHPRQVWUDWLQJ�WKH�³DFFUHWHG�WHUUDLQH´�RI�WKH�&DOLIRUQLD�FRDVW�ZKHUH�GLIIHUHQW�W\SHV�RI�VWRQH�DUH�
EURXJKW�WRJHWKHU�WKURXJK�WHFWRQLF�VXEGXFWLRQ�EHWZHHQ�WKH�3DFLILF�DQG�1RUWK�$PHULFDQ�SODWHV��+DUGHQ�
����������1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ�>12$$@������,,������)XUWKHU��WKH�
SUHVHQFH�RI�VHYHUDO�IDXOWV�LQ�WKH�YLFLQLW\�DWWHVWV�WR�WKH�SUHVHQFH�RI�WHFWRQLF�DFWLYLW\��-HQQLQJV���������

7KH�VRLOV�LQ�WKH�DUHD�DUH�FKDUDFWHUL]HG�DV�%D\ZRRG�VDQG��FRQVLVWLQJ�RI�GHHS��VRPHZKDW�H[FHVVLYHO\�
GUDLQHG�VRLOV�WKDW�IRUPHG�LQ�ROG�VDQG�GXQHV�QHDU�WKH�FRDVW��KWWSV���VRLOVHULHV�VF�HJRY�XVGD�JRY����
3UHVHQWO\�WKH�FOLPDWH�RI�WKH�0RQWHUH\�%D\�DQG�WKH�RXWHU�FRDVW�DUHD�LQ�ZKLFK�$VLORPDU�6WDWH�%HDFK�LV�
ORFDWHG�LV�UHODWLYHO\�WHPSHUDWH��2Q�DYHUDJH��3DFLILF�*URYH�UHFHLYHV������FP�����LQ��RI�UDLQ�D�\HDU��
PRVW�RI�WKLV�IDOOLQJ�EHWZHHQ�1RYHPEHU�DQG�0DUFK��ZZZ�ZHDWKHU�FRP���7KH�ORZ�LQ�-DQXDU\�DQG�WKH�
KLJK�LQ�-XO\�UDQJH�IURP�����&��������)��WR������&��������)���WKRXJK�VHDVRQDO�YDULDELOLW\�LQ�WHPSHUDWXUH�
LV�QRW�JUHDW��*RUGRQ����������ZZZ�FOLPDWH�IL]EHU�FRP���:LQWHU�VWRUPV�FDXVH�ZDYH�DFWLRQ�ZKLFK�
WUDQVSRUWV�VDQG�RIIVKRUH��OHDYLQJ�VKRUHOLQH�FOLII�HGJHV�VXVFHSWLEOH�WR�HURVLRQ��,Q�WKH�VXPPHU��OHVV�
RFHDQ�WXUELGLW\�FDUULHV�VDQG�EDFN�WR�WKH�VKRUHOLQH��6FKRHQKHUU������������

Prehistoric and Ethnographic Context 

Central Coast Prehistory 

$OWKRXJK�WKH�KLVWRU\�RI�DUFKDHRORJLFDO�LQYHVWLJDWLRQ�LQ�&DOLIRUQLD�VSDQV�PRUH�WKDQ�D�FHQWXU\��FHUWDLQ�
DUHDV�RI�WKH�VWDWH�ZHUH�ODUJHO\�SDVVHG�RYHU�E\�UHVHDUFKHUV�XQWLO�IDLUO\�UHFHQWO\��,QGHHG��LW�KDV�RQO\�EHHQ�
LQ�WKH�ODVW�IHZ�GHFDGHV�WKDW�&DOLIRUQLD¶V�FHQWUDO�FRDVW��LQFOXGLQJ�6DQWD�&UX]��0RQWHUH\��DQG�6DQ�/XLV�
2ELVSR�&RXQWLHV��KDV�ZLWQHVVHG�LQWHQVLYH�DUFKDHRORJLFDO�LQYHVWLJDWLRQ��7KLV�FDPH�DERXW�SULPDULO\�DV�
D�UHVXOW�LQ�WKH�����V�RI�FXOWXUDO�UHVRXUFHV�PDQDJHPHQW��&50���ZKLFK�ZDV�LQVWLWXWHG�WR�HQDFW�D�VHULHV�
RI�KLVWRULF�SUHVHUYDWLRQ�ODZV�DQG�PDQGDWHV��EHJLQQLQJ�ZLWK�WKH�1DWLRQDO�+LVWRULF�3UHVHUYDWLRQ�$FW�
�1+3$��RI�������3ULRU�WR�WKDW��RQO\�D�KDQGIXO�RI�DUFKDHRORJLFDO�LQYHVWLJDWLRQV�ZHUH�FRPSOHWHG�LQ�WKH�
UHJLRQ��H�J��%HDUGVOH\�������5HLQPDQ�������&OHPPHU�������3RKRUHFN\�������/HRQDUG�HW�DO���������
$V�-RQHV�HW�DO������������KDYH�SRLQWHG�RXW��WKH�PDMRULW\�RI�WKHVH�ZHUH�JHQHUDOO\�GHVFULSWLYH�LQ�QDWXUH�
DQG��XQIRUWXQDWHO\��DUH�RI�OLWWOH�UHOHYDQFH�WR�FRQWHPSRUDU\�UHVHDUFK�DJHQGDV��0XFK�RI�WKH�UHVHDUFK�LQ�
WKH�����V�ZDV�XQGHUWDNHQ�WR�FRPSO\�ZLWK�OHJDOO\�PDQGDWHG�HQYLURQPHQWDO�ODZV�DQG�VWDWXWHV�DQG��DV�D�
UHVXOW��WKH�ZRUN�ZDV�RIWHQ�VSRUDGLF�DQG�JHDUHG�WRZDUG�UHVRXUFH�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�UDWKHU�
WKDQ�SUREOHP�RULHQWHG�UHVHDUFK��:LWK�WKH�DGYHQW�RI�WKH�����V��UHVHDUFKHUV�EHJDQ�WR�SUDFWLFH�PRUH�
SUREOHP�RULHQWHG�UHVHDUFK�LQ�WKH�UHJLRQ�DQG��SHUKDSV�PRVW�LPSRUWDQWO\��WR�XQGHUWDNH�DUFKDHRORJLFDO�
SURMHFWV�WKDW�FRQWULEXWHG�VLJQLILFDQWO\�WR�XQGHUVWDQGLQJ�ORFDO�SUHKLVWRU\��7KLV�LQWHUHVW�FRQWLQXHG�LQWR�
WKH�QH[W�GHFDGH�ZLWK�VHYHUDO�ORQJ�WHUP�UHVHDUFK�SURMHFWV��H�J��&DUWLHU�����D������E��+\ONHPD�������
+LOGHEUDQGW�DQG�0LNNHOVHQ�������-RQHV�������-RQHV�HW�DO��������0LOOLNHQ�HW�DO��������WKDW�DGGUHVVHG�
YDULRXV�DVSHFWV�RI�FHQWUDO�FRDVW�SUHKLVWRU\��UDQJLQJ�IURP�LWV�HDUOLHVW�DQWLTXLW\�WR�WKH�HIIHFWV�RI�
HQYLURQPHQWDO�LPSDFWV�RQ�WKH�DUHD¶V�SUHKLVWRULF�LQKDELWDQWV���



�
$UFKDHRORJLFDO�$VVHVVPHQW�IRU�WKH�65:73�DW�WKH�)RUPHU�3RLQW�3LQRV�:DVWHZDWHU�7UHDWPHQW�3ODQW� $OELRQ�(QYLURQPHQWDO��,QF��
3DFLILF�*URYH��0RQWHUH\�&RXQW\��&DOLIRUQLD� � $XJXVW������
� 5�

3DUWO\�DV�D�UHVXOW�RI�HDUO\�QHJOHFW��FHQWUDO�FRDVW�SUHKLVWRU\�ZDV��IRU�PDQ\�\HDUV��LQWHUSUHWHG�ODUJHO\�
WKURXJK�UHIHUHQFH�WR�DGMRLQLQJ�DUHDV��VXFK�DV�WKH�6DQWD�%DUEDUD�&KDQQHO�DQG�WKH�6DQ�)UDQFLVFR�%D\�
DUHD��7KH�FXOWXUDO�FKURQRORJ\�GHYHORSHG�E\�'DYLG�%DQNV�5RJHUV���������IRU�LQVWDQFH��ZDV�URXWLQHO\�
DSSOLHG�WR�SUHKLVWRULF�FXOWXUHV�LQ�WKH�6DQ�/XLV�2ELVSR�UHJLRQ��&DUWHU��������)UHGULFNVRQ¶V��������ILYH�
SDUW�FKURQRORJ\��OLNHZLVH��ZDV�RIWHQ�XVHG�DV�WKH�EDVLV�ZLWK�ZKLFK�WR�LQWHUSUHW�WKH�SUHKLVWRULF�
VHTXHQFHV�LQ�6DQWD�&UX]�DQG�0RQWHUH\�FRXQWLHV��+\ONHPD��������+RZHYHU��LQ�UHFHQW�\HDUV��PDQ\�
FRQWHPSRUDU\�DUFKDHRORJLVWV�ZRUNLQJ�DORQJ�WKH�FHQWUDO�FRDVW�KDYH�DGRSWHG�WKH�FKURQRORJLFDO�
VHTXHQFH�SURSRVHG�E\�-RQHV�HW�DO����������7KLV�VHTXHQFH�UHFRJQL]HV�VL[�PDMRU�SUHKLVWRULF�SHULRGV�RI�
FXOWXUDO�DGDSWDWLRQ�H[WHQGLQJ�EH\RQG�WKH�ODVW��������\HDUV�RI�KXPDQ�RFFXSDQF\��7KH�SURSRVHG�
WHPSRUDO�SHULRGV�HPSKDVL]H�FKDQJHV�LQ�KXPDQ�DGDSWDWLRQ�RYHU�WLPH�DQG�IRFXV�ODUJHO\�RQ�WKH�VKLIWLQJ�
VLJQLILFDQFH�RI�FRDVWDO�YV��WHUUHVWULDO�KDELWDWV�DQG�WKH�DVVRFLDWHG�DUWLIDFW�DVVHPEODJHV��-RQHV�HW�DO��
�������SUHVHQW�D�PRUH�UHFHQW�DSSOLFDWLRQ�RI�WKLV�IUDPHZRUN�DORQJ�ZLWK�D�UHJLRQDO�RYHUYLHZ���

7KH�LQLWLDO�SHULRG�LQ�WKLV�VHTXHQFH��WHUPHG�WKH�3DOHRLQGLDQ��RULJLQDWHV�LQ�WKH�ODWH�3OHLVWRFHQH�DQG�
FRQWLQXHV�XQWLO�DSSUR[LPDWHO\��������%�3��7KLV�LV�IROORZHG�E\�WKH�0LOOLQJVWRQH�3HULRG���������������
%�3����DQG�LV�UHFRJQL]HG�E\�LQFUHDVLQJO\�DEXQGDQW�PLOOLQJ�HTXLSPHQW��PDQRV�DQG�PHWDWHV��LQ�WKH�
DUFKDHRORJLFDO�UHFRUG�ZKHQ�SRSXODWLRQV�DSSDUHQWO\�IROORZHG�D�JHQHUDOL]HG�VXEVLVWHQFH�SDWWHUQ�WKDW�
SODFHG�DQ�LPSRUWDQFH�RQ�FRDVWDO�UHVRXUFHV��QDPHO\�VKHOOILVK��7KH�HQVXLQJ�(DUO\�3HULRG��������������
%�3���ZDV�D�WLPH�RI�QHZ�VXEVLVWHQFH�HPSKDVHV�WKDW�LQFOXGH�D�JUHDWHU�UHOLDQFH�RQ�KXQWLQJ�DQG�WKH�LQLWLDO�
H[SORLWDWLRQ�RI�DFRUQV��7KH�0LGGOH�3HULRG��������������%�3���ZDV�PDUNHG�E\�WKH�LQWHQVLILFDWLRQ�RI�
VXEVLVWHQFH�SUDFWLFHV��HVSHFLDOO\�D�JUHDWHU�UHOLDQFH�RQ�PDULQH�DQG�OLWWRUDO�IRRGV�ZKHUH�ILVK�SOD\HG�DQ�
LPSRUWDQW�UROH�LQ�WKH�GLHW��'XULQJ�WKH�0LGGOH�/DWH�7UDQVLWLRQ������������%�3����SRSXODWLRQV�LQ�FHQWUDO�
&DOLIRUQLD�H[SHULHQFHG�GHWHULRUDWLQJ�HQYLURQPHQWDO�FRQGLWLRQV��DQG�DSSDUHQWO\�XQGHUZHQW�PDMRU�
DGDSWLYH�VKLIWV�LQ�ERWK�VXEVLVWHQFH�DQG�VHWWOHPHQW��)LQDOO\��WKH�/DWH�3HULRG������%�3��+LVWRULF��PDUNV�
WKH�LQLWLDO�DSSHDUDQFH�RI�QXPHURXV�SURMHFWLOH�SRLQWV��LQFOXGLQJ�VPDOO�VLGH�QRWFKHG��'HVHUW�VLGH�
QRWFKHG���WULDQJXODU��&RWWRQZRRG���DQG�OHDI�VKDSHG�SRLQWV��UHSUHVHQWLQJ�WKH�LQWURGXFWLRQ�RI�WKH�ERZ�
DQG�DUURZ��7KHUH�LV�DQ�DSSDUHQW�VKLIW�LQ�VHWWOHPHQWV�WR�LQWHULRU�VHWWLQJV�ZKLOH�WKH�LPPHGLDWH�FRDVWDO�
HQYLURQPHQWV�DSSHDU�WR�KDYH�EHHQ�XVHG�IRU�PRUH�VKRUW�WHUP�JDWKHULQJ�DQG�SURFHVVLQJ�DFWLYLWLHV���

,QGLFDWLRQV�RI�SUHKLVWRULF�LQKDELWDWLRQ�RI�WKH�FHQWUDO�&DOLIRUQLD�FRDVW�GDWLQJ�WR�WKH�WHUPLQDO�
3OHLVWRFHQH�HDUO\�+RORFHQH�LV�OLPLWHG��ZLWK�WKH�VWURQJHVW�HYLGHQFH�VXSSRUWLQJ�WKLV�DUJXPHQW�FRPLQJ�
IURP�WZR�IOXWHG�SRLQWV�UHFRYHUHG�IURP�SHUL�FRDVWDO�FRQWH[WV�LQ�6DQ�/XLV�2ELVSR�&RXQW\��%HUWUDQGR�
������*LEVRQ�������0LOOV�HW�DO���������2QH�IOXWHG�SRLQW�IUDJPHQW�QHDU�6DQWD�0DUJDULWD�ZDV�UHFRYHUHG�
LQ�DVVRFLDWLRQ�ZLWK�WZR�IODNH�NQLYHV��D�VFUDSHU��WZR�FRUHV�DQG�VL[W\�VHYHQ�SLHFHV�RI�GHELWDJH��*LEVRQ�
�������,W�ZDV�IDEULFDWHG�IURP�SDOH�\HOORZ�)UDQFLVFDQ�FKHUW��7KH�RWKHU�VSHFLPHQ�ZDV�IRXQG�QHDU�
1LSRPR�E\�ORFDO�URFN�FROOHFWRUV�DQG�LV�IDEULFDWHG�IURP�0RQWHUH\�FKHUW��0LOOV�HW�DO���������/DWHU�
LQYHVWLJDWLRQ�RI�WKH�DUHD�LQ�ZKLFK�LW�ZDV�IRXQG�IDLOHG�WR�LGHQWLI\�RWKHU�DUFKDHRORJLFDO�UHPDLQV��
DOWKRXJK�WKH�ORFDWLRQ�LV�QRWDEOH�E\�WKH�ORFDO�SUHVHQFH�RI�IRVVLOL]HG�3OHLVWRFHQH�IDXQD��%HUWUDQGR�
�����������8QIRUWXQDWHO\�QHLWKHU�RI�WKHVH�ILQGV�FRPHV�IURP�GDWHG�FRQWH[WV��RU�ZLWK�UREXVW�
DVVHPEODJHV��OHDYLQJ�WKHLU�DQWLTXLW\�DQG�JUHDWHU�FXOWXUDO�FRQWH[W�UHODWLYHO\�DPELJXRXV��

)HZ�RWKHU�FRPSRQHQWV�GDWLQJ�WR�WKLV�SHULRG�KDYH�EHHQ�LQYHVWLJDWHG��DQG�PDQ\�TXHVWLRQV�UHJDUGLQJ�
WRSLFV�VXFK�DV�VHWWOHPHQW��VXEVLVWHQFH��VWRQH�LQGXVWULHV��DQG�VRFLDO�RUJDQL]DWLRQ��UHPDLQ�XQDQVZHUHG��
7KH�GHDUWK�RI�VLWHV�GDWLQJ�WR�WKLV�DQWLTXLW\�PD\��LQ�SDUW��EH�UHODWHG�WR�SURJUHVVLYHO\�ULVLQJ�VHD�OHYHOV�
WKDW�DFFRPSDQLHG�WKH�HQG�RI�WKH�3OHLVWRFHQH�DQG�WKH�HDUO\�+RORFHQH��,W�LV�ZHOO�GRFXPHQWHG�WKDW�LQ�WKH�
LPPHGLDWH�SRVW�3OHLVWRFHQH�SHULRG��ZRUOG�VHD�OHYHOV�EHJDQ�WR�ULVH�ZLWK�WKH�PHOWLQJ�RI�FRQWLQHQWDO�LFH�
VKHHWV��$W�WKLV�WLPH��PDQ\�SUHYLRXVO\�H[SRVHG�ODQGVFDSHV�LQ�&DOLIRUQLD�ZHUH�LQXQGDWHG�E\�ULVLQJ�
ZDWHUV�DQG�XQGHUZHQW�FRPSOH[�ODQGVFDSH�WUDQVIRUPDWLRQ�LQ�WKH�YLFLQLWLHV�RI�ULYHU�PRXWKV��0DVWHUV�
DQG�$LHOOR��������%\��������%�3���IRU�H[DPSOH��VHD�ZDWHU�EHJDQ�WR�SHQHWUDWH�6DQ�)UDQFLVFR�%D\��
ZKLFK�SUHYLRXVO\�KDG�FRPSULVHG�D�VHULHV�RI�EURDG�LQODQG�IORRGSODLQV��(OVHZKHUH�LQ�&DOLIRUQLD��EDVHG�
RQ�VHGLPHQW�FRUHV�DQG�ORFDO�ODQGIRUP�FRQILJXUDWLRQV��PDULQH�WUDQVJUHVVLRQ�DLGHG�LQ�WKH�FUHDWLRQ�RI�
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ED\V��ODJRRQV��DQG�HVWXDULHV��%HWZHHQ�FD���������DQG�������%�3���WKH�(ONKRUQ�9DOOH\�ZDV�LQXQGDWHG�
E\�VDOWZDWHU�DQG�WUDQVIRUPHG�LQWR�D�KLJK�HQHUJ\�WLGDO�FKDQQHO��-RQHV�HW�DO�����������$W�������\HDUV�
DJR��VHD�OHYHO�ZDV�DERXW����P�EHORZ�LWV�SUHVHQW�OHYHO�DW�(ONKRUQ�6ORXJK��0DVWHUV�DQG�$LHOOR�
����������%LFNOH����������HVWLPDWHV�WKDW�VHD�OHYHO�ULVH�KDV�VXEPHUJHG��������NP��RI�ODQG�DORQJ�WKH�
&DOLIRUQLD�FRDVW��6HD�OHYHO�WUDQVJUHVVLRQ�VORZHG�DIWHU�DERXW�������\HDUV�DJR��SURPSWLQJ�IOXYLDO�
VHGLPHQWDWLRQ�DQG�WHFWRQLF�XSOLIW��&RQVHTXHQWO\��FRDVWDO�VLWHV�HDUOLHU�WKDQ�������%�3��PD\�KDYH�EHHQ�
LQXQGDWHG�E\�ULVLQJ�ZDWHUV���

,Q�JHQHUDO��UHVHDUFKHUV�QRUPDOO\�GLYLGH�WKLV�HDUO\�WLPH�VSDQ�LQWR�WZR�GLYLVLRQV��WKH�3DOHRLQGLDQ��SUH�
�������%�3��DQG�WKH�0LOOLQJVWRQH��������±������%�3����$�FRDVWDO�IRFXVHG�DOWHUQDWLYH�WR�WKH�ODUJH�
JDPH�IRFXVHG�3DOHRLQGLDQ�PRGHO��WKH�3DOHR�&RDVWDO�7UDGLWLRQ��ZDV�ILUVW�SURSRVHG�E\�'DYLV�HW�DO��
�������DQG�ODWHU�H[SDQGHG�XSRQ�E\�0RUDWWR���������$OWKRXJK�IHZ�VLWHV�RU�VLWH�FRPSRQHQWV�GDWLQJ�
IURP�WKLV�WLPH�SHULRG�KDYH�EHHQ�LQYHVWLJDWHG�DQG�LWV�SUHVHQFH�LV�ODUJHO\�FRQMHFWXUDO��VRPH�UHVHDUFKHUV�
KDYH�SRVLWHG�WKDW�3DOHR�&RDVWDO�SHRSOHV�HVWDEOLVKHG�UHVLGHQFHV�DORQJ�HVWXDULHV�DQG�ED\�VKRUHV��
$VVRFLDWHG�WRRONLWV�DUH�VXJJHVWHG�WR�EH�VFUDSHUV��VFUDSHU�SODQHV��ELIDFHV��DQG�ODFN�PLOOLQJ�HTXLSPHQW�
�-RQHV�HW�DO�������������2QH�RI�WKH�IHZ�LQODQG�VLWHV�LQ�WKH�UHJLRQ�WKDW�PD\�GDWH�WR�WKLV�WLPH�SHULRG�LV�
WKH�6FRWWV�9DOOH\�VLWH��&$�6&5�������&DUWLHU�����������E��ZKHUH�UDGLRFDUERQ�DVVD\V�IURP�WKH�VLWH�
VXJJHVW�WKDW�WKH�HDUOLHVW�FXOWXUDO�VWUDWXP�GDWHV�WR�DW�OHDVW�������\HDUV��)RU�WKH�VDPH�VLWH��*�/��)HQHQJD�
���������������SURSRVHV�WZR�SUH�������%�&��SKDVHV��PDUNHG�E\�IODNH�WRROV��VPDOO�OHDI�VKDSHG�DQG�
PHGLXP�ODQFHRODWH�SURMHFWLOH�SRLQWV�DQG�RU�NQLYHV��KDPPHU�VWRQHV��DQG�RFKUH��-RQHV������������
KRZHYHU��VXJJHVWV�WKDW�WKHUH�DUH�QXPHURXV�LVVXHV�FRPSURPLVLQJ�LQWHUSUHWDWLRQV�RI�WKH�VLWH¶V�
VWUDWLJUDSKLF�LQWHJULW\�DQG�GDWLQJ��,Q�IDFW��-RQHV�HW�DO������������QRWH�WKDW�³WKH�H[WHQW�WR�ZKLFK�WKHVH�
DVVHPEODJHV�DUH�FRQVWLWXWHG�WR�VRPH�XQNQRZQ�GHJUHH�E\�PDWHULDOV�PL[HG�IURP�PRUH�UHFHQW�FRQWH[WV�
LV�LQGLFDWHG�E\�WKH�RFFXUUHQFH�RI�REVLGLDQ�DPRQJ�VWUDWD�DVVLJQHG�WR�WKHVH�SKDVHV�VLQFH�QRQH�RI�WKH�
REVLGLDQ�K\GUDWLRQ�UHVXOWV�HTXDWH�ZLWK�D�WLPH�GHSWK�JUHDWHU�WKDQ������%�&�´�$V�D�UHVXOW��WKH�3DOHR�
&RDVWDO�7UDGLWLRQ�LV�QRW�UHDGLO\�GHVFULEHG�LQ�WKH�0RQWHUH\�%D\�DUHD��

)DUWKHU�VRXWK��LQ�6DQ�/XLV�2ELVSR�&RXQW\��0RUDWWR����������±�����LQFOXGHV�WKH�ORZHU�OHYHOV�RI�WKH�
'LDEOR�&DQ\RQ�VLWHV��&$�6/2���DQG�&$�6/2�������ZKLFK�SURGXFHG�GDWHV�RI�FD��������%�3��
�FDOLEUDWHG��������%�3��DQG�������%�3���FDOLEUDWHG�������%�3����UHVSHFWLYHO\��DV�SDUW�RI�WKH�3DOHR�
&RDVWDO�7UDGLWLRQ��*UHHQZRRG���������KRZHYHU��LQGLFDWHV�WKDW�WKH�DVVRFLDWHG�DUWLIDFWV�DUH�W\SLFDO�RI�
0LOOLQJVWRQH�3HULRG�DVVHPEODJHV�UDWKHU�WKDQ�EHORQJLQJ�WR�DQ�HDUOLHU�K\SRWKHVL]HG�3DOHRLQGLDQ�
RFFXSDWLRQ��%DVHG�RQ�WKLV�HYLGHQFH��VKH�DGYDQFHV�WKH�LGHD�WKDW�0LOOLQJVWRQH�3HULRG�DGDSWDWLRQV�PD\�
KDYH�KDG�D�JUHDWHU�WLPH�GHSWK�WKDQ�SUHYLRXVO\�FRQFHLYHG���

7KH�ORZHVW�OHYHOV�DW�'LDEOR�&DQ\RQ�YHULI\�D�0LOOLQJ�6WRQH�EDVH�LQ�6DQ�/XLV�2ELVSR�
FRXQW\«�+RZHYHU��WKH�GDWHV�DUH�HDUOLHU�WKDQ�DQ\�FXUUHQWO\�DFFHSWHG�IRU�WKH�%D\��9DOOH\��DQG�
'HOWD�PDQLIHVWDWLRQV��*UHHQZRRG�����������

%URDGHQLQJ�WKH�VFDOH�RI�WKLV�DUJXPHQW��UHFHQW�HYLGHQFH�IURP�WKH�1RUWKHUQ�&KDQQHO�,VODQGV�KDV�
UHVXUUHFWHG�WKLV�LGHD�RI�D�3DOHR�&RDVWDO�SHRSOH�DQG�OHG�WR�D�UHHYDOXDWLRQ�RI�HDUO\�+RORFHQH�&DOLIRUQLD�
FRDVWDO�DGDSWDWLRQV��FI��(UODQGVRQ�HW�DO��������5LFN�HW�DO���������7KLV�QHZ�FRQFHSWLRQ�LV�GLVWLQFW�IURP�
WKH�HDUOLHU�³3DOHR�&RDVWDO�7UDGLWLRQ´�LQ�WKDW�LW�LQFOXGHV�WKH�XVH�RI�RFHDQ�JRLQJ�YHVVHOV�DQG�ILVKKRRNV�
WR�UHSUHVHQW�D�KLJKO\�GHYHORSHG�PDULWLPH�IRFXVHG�DGDSWDWLRQ�WKDW�LV�SRVLWHG�WR�EH�SRWHQWLDOO\�UHODWHG�WR�
D�VHFRQG�PLJUDWLRQ�RI�SHRSOH�WR�1RUWK�$PHULFD��(UODQGVRQ�HW�DO����������

3DOHRLQGLDQ�RFFXSDWLRQV�DVLGH��LW�LV�DSSDUHQW�WKDW�WKH�H[WHQGHG�DQWLTXLW\�RI�WKH�0LOOLQJVWRQH�3HULRG�LV�
VXSSRUWHG�E\�WKH�PRUH�UHFHQW�ILQGLQJV�DW�&URVV�&UHHN��&$�6/2��������D�VKHOO�PLGGHQ�VLWH�ZLWK�D�
W\SLFDO�0LOOLQJVWRQH�DVVHPEODJH�GDWLQJ�WR�FD������������%�&���)LW]JHUDOG�������-RQHV�HW�DO���������
ZKLOH�FRQWH[WV�FRQWDLQLQJ�³3DOHR�&RDVWDO�7UDGLWLRQ´�DVVHPEODJHV�KDYH�UHPDLQHG�HOXVLYH��&RDVWDO�VLWHV�
DWWULEXWHG�WR�WKH�0LOOLQJVWRQH�3HULRG���������������%�3���DUH�EHVW�FKDUDFWHUL]HG�E\�KLJK�GHQVLW\�VKHOO�
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PLGGHQV²FRPSRVHG�SULPDULO\�RI�PXVVHO��0\WLOXV�VSS��²ORFDWHG�DGMDFHQW�WR�H[WDQW�HVWXDULHV�RU�QHDU�
DUHDV�ZKHUH�SDOHR�HVWXDULHV�RQFH�H[LVWHG�DV�D�UHVXOW�RI�HDUO\�+RORFHQH�VHD�OHYHO�ULVH���

$V�WKH�QDPH�IRU�WKLV�SHULRG�LPSOLHV��VLWH�DVVHPEODJHV�JHQHUDOO\�FRQWDLQ�DEXQGDQW�PLOOLQJ�VWRQHV�DQG�
KDQG�VWRQHV��0HLJKDQ�������(UODQGVRQ�������������)LW]JHUDOG�DQG�-RQHV��������DOWKRXJK�WKLV�LV�QRW�
DOZD\V�WKH�FDVH��'��-RQHV�HW�DO��������-RQHV�HW�DO���������������$�JRRG�H[DPSOH�RI�WKLV�H[SUHVVLRQ�
PD\�EH�GUDZQ�IURP�&$�6/2��������

7KH�GRPLQDQFH�RI�WKH�JULQGLQJ�HTXLSPHQW��WKH�SUHVHQFH�RI�KDPPHU�VWRQHV��XVHG�IRU�WKH�
PDQXIDFWXUH�DQG�PDLQWHQDQFH�RI�WKH�JURXQG�VWRQH���WKH�WRWDO�DEVHQFH�RI�PRUWDUV�DQG�SHVWOHV��
WKH�����UDWLR�RI�PLOOLQJ�WRROV�WR�SURMHFWLOH�SRLQWV�DQG�ELIDFHV��DQG�WKH�YHU\�ORZ�GHQVLW\�RI�
GHELWDJH�UHFRYHUHG�SHU�FXELF�PHWHU�VRLO�H[FDYDWHG��FD�������P���DUH�DOO�WUDLWV�GLDJQRVWLF�RI�WKH�
0LOOLQJVWRQH�+RUL]RQ��)LW]JHUDOG�������������

,Q�DGGLWLRQ�WR�PLOOLQJ�HTXLSPHQW��0LOOLQJVWRQH�3HULRG�VLWHV�DUH�W\SLILHG�E\�HFFHQWULF�FUHVFHQWV��ORQJ�
VWHPPHG�SURMHFWLOH�SRLQWV��DQG�FREEOH�FRUH�WRROV��,Q�JHQHUDO��WKHUH�LV�D�ORZ�LQFLGHQFH�RI�SURMHFWLOH�
SRLQWV�DQG�RWKHU�IODNHG�VWRQH��6KHOO�EHDGV�IURP�WKLV�WLPH�SHULRG�DUH�FKDUDFWHUL]HG�DV�WKLFN�UHFWDQJXODU�
�/�VHULHV��2OLYHOOD�EHDGV��*ODVVRZ��������(UODQGVRQ��������������KDV�VXJJHVWHG�WKDW�0LOOLQJVWRQH�
3HULRG�JURXSV�ZHUH�VHPL�VHGHQWDU\��WKHLU�GLHWV�HPSKDVL]LQJ�VKHOOILVK�DQG�VPDOO�VHHGV��7KH�KXQWLQJ�RI�
ODUJH�WHUUHVWULDO�JDPH�DQG�PDULQH�PDPPDOV�DV�ZHOO�DV�WKH�H[SORLWDWLRQ�RI�ILVKHV�ZDV�DSSDUHQWO\�RI�
PLQRU�LPSRUWDQFH��2WKHU�UHVHDUFKHUV��KRZHYHU��KDYH�DUJXHG�WKDW�ERWK�FRDVWDO�DQG�LQWHULRU�KDELWDWV�
ZHUH�H[SORLWHG�E\�HDUO\�+RORFHQH�SRSXODWLRQV�WDUJHWLQJ�VPDOO�IDXQD��DQG�D�YDULHW\�RI�JUDVV�VHHGV��
QXWV��DQG�RWKHU�LQODQG�SODQW�WD[D�DV�ZHOO�DV�VKHOOILVK��0F*XLUH�DQG�+LOGHEUDQGW�������-RQHV�DQG�
5LFKPDQ�������0LNNHOVHQ�HW�DO��������0LOOLNHQ�HW�DO���������-RQHV������������DUJXHV�IRU�D�PRUH�
PRELOH�VHWWOHPHQW�SDWWHUQ�GXULQJ�WKLV�WLPH�WKDW�LQFOXGHG�WKH�H[SORLWDWLRQ�RI�PDULQH�PDPPDOV��$�UHFHQW�
VWXG\�SUHVHQWV�SDOHRGLHWDU\�GDWD�GHULYHG�IURP�VWDEOH�LVRWRSH�DQDO\VLV�RQ�KXPDQ�UHPDLQV�H[FDYDWHG�
IURP�&$�6&5��������DW�+DUNLQV�6ORXJK�QHDU�WKH�0RQWHUH\�%D\��1HZVRPH�HW�DO���������$�
0LOOLQJVWRQH�3HULRG��FD�������%�3��GDWHG�SRSXODWLRQ��Q ���SUHVHQWV�GDWD�VXJJHVWLQJ�DQ�HPSKDVLV�RQ�
PDULQH�UHVRXUFHV�WKDW�LQFOXGHV�PDULQH�ILVK��PDPPDOV��DQG�VKHOOILVK��ZLWK�FRQVLGHUDEO\�OHVV�XVH�RI�
WHUUHVWULDO�UHVRXUFHV��7HUUHVWULDO�UHVRXUFHV�DUH�JHQHUDOO\�WKRXJKW�WR�EH�SODQW�VHHGV�DQG�VPDOO�PDPPDOV��

,Q�0RQWHUH\�&RXQW\��RWKHU�VLJQLILFDQW�VLWHV�GDWLQJ�WR�WKH�0LOOLQJVWRQH�3HULRG�KDYH�EHHQ�LQYHVWLJDWHG�
�H�J��&$�017������DQG�&$�017�������&$�017������DOVR�NQRZQ�DV�WKH�³9LHUUD�6LWH�´�LV�VLWXDWHG�
DW�WKH�PRXWK�RI�WKH�(ONKRUQ�6ORXJK��5DGLRFDUERQ�GDWHG�WR�FD�������DQG�������%�&���WKH�HDUOLHVW�OHYHOV�
RI�WKH�VLWH�DUH�PDUNHG�E\�DQ�HFFHQWULF�FUHVFHQW��ORQJ�VWHPPHG�SRLQWV��DQG�FREEOH�FRUH�WRROV�RI�FKHUW�
DQG�TXDUW]LWH��-RQHV�DQG�-RQHV��������&$�017������ORFDWHG�QHDU�0RVV�/DQGLQJ��DOVR�FRQWDLQV�DQ�
HDUO\�FRPSRQHQW�ZLWK�GDWHV�UDQJLQJ�IURP�������WR�������%�3��7KH�VLWH�LV�QRWDEOH�IRU�LWV�KLJK�
IUHTXHQF\�RI�PLOOLQJ�HTXLSPHQW��DEXQGDQW��GLYHUVLILHG�HVWXDU\�VKHOOILVK��DQG�WHUUHVWULDO�PDPPDO�ERQH�
GRPLQDWHG�E\�VPDOO�JDPH��0LOOLNHQ�HW�DO����������

7KH�QH[W�IHZ�WKRXVDQG�\HDUV��EHWZHHQ�������DQG�������%�3���DUH�UHIHUUHG�WR�DV�WKH�(DUO\�3HULRG�
WKURXJKRXW�VRXWKHUQ�DQG�FHQWUDO�&DOLIRUQLD��0RVW�QRWDEOH�DERXW�SUHKLVWRULF�DGDSWDWLRQV�DW�WKLV�WLPH�DUH�
LQQRYDWLRQV�LQ�VXEVLVWHQFH�WHFKQRORJ\��HVSHFLDOO\�WKH�LQLWLDO�DSSHDUDQFH�RI�PRUWDUV�DQG�SHVWOHV�
�SHUKDSV�VLJQDOLQJ�DFRUQ�XVH��DQG�DQ�LQFUHDVH�LQ�WKH�IUHTXHQF\�RI�ODUJH�VLGH�QRWFKHG�DQG�FRQWUDFWLQJ�
VWHP�SURMHFWLOH�SRLQWV�DORQJ�ZLWK�IODNHG�VWRQH�GHEULV��6KHOO�EHDGV�FRPPRQ�GXULQJ�WKLV�WLPH�SHULRG�
LQFOXGH�WKLFN�UHFWDQJXODU��/�VHULHV���HQG�JURXQG��%�VHULHV���DQG�VSOLW��&�VHULHV��2OLYHOOD�EHDGV��7KH�
DSSHDUDQFH�RI�HDVWHUQ�&DOLIRUQLD�REVLGLDQ��PDLQO\�&DVD�'LDEOR��LQ�(DUO\�3HULRG�DVVHPEODJHV�DOVR�
LPSOLHV�WKDW�ORQJ�GLVWDQFH�WUDGH�DQG�H[FKDQJH�UHODWLRQV�GHYHORSHG�GXULQJ�WKLV�SHULRG��-RQHV��������
-RQHV��������DQG�-RQHV�DQG�:DXJK��������SRVLW�D�GHFUHDVH�LQ�UHVLGHQWLDO�PRELOLW\��ZKLFK�WKH\�
DWWULEXWH�WR�WKH�DGYHQW�RI�PRUWDU�DQG�SHVWOH�XVH�DQG�D�FOHDUHU�GHOLQHDWLRQ�RI�JHQGHU�UROHV�WKDW�
DFFRPSDQLHG�D�WUHQG�WRZDUG�JUHDWHU�SRSXODWLRQ�FLUFXPVFULSWLRQ��-RQHV�DQG�:DXJK��������DOVR�
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FRQWHQG�WKDW�(DUO\�3HULRG�VLWHV��LQ�FRQWUDVW�WR�0LOOLQJVWRQH�3HULRG�VLWHV��DUH�IRXQG�LQ�PRUH�GLYHUVH�
VHWWLQJV��LQFOXGLQJ�LQWHULRU��HVWXDU\��DQG�RXWHU�FRDVW�FRQWH[WV���

,Q�WHUPV�RI�VXEVLVWHQFH��PDPPDOV�DQG�ILVK�LQFUHDVHG�LQ�LPSRUWDQFH�UHODWLYH�WR�VKHOOILVK��7KHVH�
UHVRXUFHV��FRXSOHG�ZLWK�WKH�DGGLWLRQ�RI�DFRUQV��VLJQLILHG�D�EURDGHQLQJ�RI�WKH�GLHW�EUHDGWK��$W�&$�
6&5���������VWDEOH�LVRWRSH�DQDO\VLV�RQ�WZR�LQGLYLGXDOV�VXSSRUWV�WKH�LQFUHDVHG�LPSRUWDQFH�RI�
WHUUHVWULDO�UHVRXUFHV�UHODWLYH�WR�PDULQH�RQHV��1HZVRPH�HW�DO���������7KH\�DWWULEXWH�WKLV�WR�OLPLWDWLRQV�
RI�WKH�PDULQH�UHVRXUFH�EDVH��KRZHYHU��WKLV�GRHV�QRW�DFFRXQW�IRU�WKH�SUHVHQFH�RI�SURGXFWLYH�ILVKHULHV�DW�
(ONKRUQ�6ORXJK�DQG�WKH�3DMDUR�5LYHU��-RQHV�HW�DO�������������*ODVVRZ������������KDV�SRLQWHG�RXW�WKDW�
WKLV�H[SDQVLRQ�RI�WKH�GLHW�EUHDGWK�ZDV�DFFRPSDQLHG�E\�D�VLJQLILFDQW�LQFUHDVH�LQ�ODERU�GHYRWHG�WR�IRRG�
SURFHVVLQJ��%HIRUH�DFRUQV�FDQ�EH�PDGH�SDODWDEOH��WKH�WR[LF�WDQQLF�DFLG�PXVW�EH�OHDFKHG�RXW�RI�WKH�
PHDO��D�SURFHVV�QRW�UHTXLUHG�E\�KDUG�VHHGV��*ODVVRZ������������VWDWHG��³LW�LV�OLNHO\��WKHUHIRUH��WKDW�
SHRSOH�ZRXOG�FRQVXPH�DFRUQV�QR�PRUH�WKDQ�QHFHVVDU\��DV�LQVXUDQFH�DJDLQVW�QRUPDO�IOXFWXDWLRQV�LQ�
IRRG�UHVRXUFH�SURGXFWLYLW\�IURP�RQH�\HDU�WR�WKH�QH[W�´�:KLOH�WKH�LQWURGXFWLRQ�RI�DFRUQV�KDV�
LPSOLFDWLRQV�IRU�ODERU�RUJDQL]DWLRQ�DQG�VHWWOHPHQW��WKH�SHULSKHUDO�UROH�SOD\HG�E\�WKH�UHVRXUFH�EDVH�DW�
WKLV�WLPH�LQ�SUHKLVWRU\�PD\�UHODWH�WR�PRUH�RI�D�SURFHVV�RI�³H[WHQVLILFDWLRQ´��VHQVX�%HDWRQ�������ZKHUH�
QHZ�IRRGV�DUH�LQWURGXFHG�WR�WKH�GLHW��UDWKHU�WKDQ�³LQWHQVLILFDWLRQ´�ZKHUH�JUHDWHU�DPRXQWV�RI�ODERU�DUH�
IRFXVHG�RQ�WKH�SURFHVVLQJ�RI�D�SDUWLFXODU�UHVRXUFH��DV�LV�PRUH�FKDUDFWHULVWLF�RI�ODWHU�SUHKLVWRULF�WLPHV��
$FRUQ�PDFURIRVVLOV�DUH�UHFRYHUHG�LQ�OHVVHU�DPRXQWV�LQ�WKHVH�HDUO\�DVVHPEODJHV�WKDQ�LQ�ODWHU�RQHV��

7KH�FKDQJH�WKDW�RFFXUUHG�IURP�WKH�0LOOLQJVWRQH�WR�WKH�(DUO\�3HULRG�KDV�WUDGLWLRQDOO\�EHHQ�LQWHUSUHWHG�
DV�DQ�DGDSWLYH�VKLIW�DFFRPSDQ\LQJ�WKH�DUULYDO�RI�5RJHUV¶V��������³+XQWLQJ�&XOWXUH�´�,Q�KLV�RULJLQDO�
FRQFHSWLRQ��5RJHUV�GHVFULEHG�+XQWLQJ�&XOWXUH�SHRSOH�DV�D�VHSDUDWH�HWKQLF�SRSXODWLRQ�PRUH�UHOLDQW�
XSRQ�XVH�RI�WKH�DFRUQ�DQG�RQ�ERWK�WHUUHVWULDO�DQG�PDULQH�PDPPDOV��7KHVH�+XQWLQJ�SHRSOHV��KH�
K\SRWKHVL]HG��HQWHUHG�WKH�FHQWUDO�FRDVW�DQG�JUDGXDOO\�GLVSODFHG�WKH�HDUOLHU�SRSXODWLRQV�RI�
0LOOLQJVWRQH�DGDSWHG�SHRSOHV��7KLV�SUHPLVH��KRZHYHU��KDV�PRUH�UHFHQWO\�EHHQ�GLVFRXQWHG�ODUJHO\�LQ�
IDYRU�RI�WKH�LGHD�WKDW�REVHUYHG�GLIIHUHQFHV�LQ�DUWLIDFW�DVVHPEODJHV�DUH�SUREDEO\�PRUH�LQGLFDWLYH�RI�
VHDVRQDO�RU�IXQFWLRQDO�YDULDELOLW\�LQ�VLWH�RFFXSDWLRQV��*ODVVRZ�������(UODQGVRQ��������-RQHV��
PRUHRYHU��YLHZV�WKH�WUDQVLWLRQ�IURP�0LOOLQJVWRQH�WR�+XQWLQJ�WHFKQRORJLHV�ODUJHO\�DV�WKH�UHVXOW�RI�
SRSXODWLRQ�FLUFXPVFULSWLRQ�DQG�HFRQRPLF�LQWHQVLILFDWLRQ��DQ�LQ�VLWX�GHYHORSPHQW�WKDW�UHIOHFWHG�WKH�
VKLIW�IURP�DQ�HDUOLHU��PRELOH��PRUH�VHOHFWLYH�DGDSWLYH�VWUDWHJ\�WR�RQH�HPSKDVL]LQJ�OLPLWHG�PRELOLW\�
DQG�GHFUHDVHG�VXEVLVWHQFH�HIILFLHQF\���

(YLGHQFH�IRU�(DUO\�3HULRG�RFFXSDWLRQ�DORQJ�WKH�FHQWUDO�&DOLIRUQLD�FRDVW�LV�DEXQGDQW��-RQHV�HW�DO��
����������VXJJHVWV�WKDW�WKH�6DXQGHUV�6LWH��&$�017������PD\�SURYLGH�WKH�EHVW�UHSUHVHQWDWLRQ�RI�
(DUO\�3HULRG�KDELWDWLRQ�LQ�WKH�0RQWHUH\�%D\��7KLV�LV�D�ODUJH�FRDVWDO�PLGGHQ�VLWH�ORFDWHG�RQ�WKH�
QRUWKHUQ�HQG�RI�WKH�0RQWHUH\�3HQLQVXOD��DQG�KDV�EHHQ�UDGLRFDUERQ�GDWHG�WR�DSSUR[LPDWHO\�������%�&��
7KH�DVVHPEODJH�FRQWDLQV�QXPHURXV�/�VHULHV��&�VHULHV��DQG�%�VHULHV�2OLYHOOD�EHDGV�DV�ZHOO�DV�+DOLRWLV�
VTXDUH�EHDGV��3URMHFWLOH�SRLQWV�LQFOXGH�FRQWUDFWLQJ�VWHPPHG��5RVVL�6TXDUH�VWHPPHG��DQG�VLGH�
QRWFKHG�YDULHWDOV��1HDU�)LVKHUPDQ¶V�:KDUI��LQ�WKH�FLW\�RI�0RQWHUH\��LV�&$�017������DQ�(DUO\�3HULRG�
YLOODJH�VLWH�ZLWK�D�GHQVH�VKHOO�PLGGHQ��%UHVFKLQL�DQG�+DYHUVDW������D��FRQWHQG�WKDW�WKH�VLWH�ZDV�
RFFXSLHG�DSSUR[LPDWHO\�������%�3��DQG�WKDW�LW�UHSUHVHQWV�D�ODUJH�UHVLGHQWLDO�ORFDOH��%DVHG�RQ�DQ�
DQDO\VLV�RI�ILVK�RWROLWKV��WKH�DXWKRUV�DUJXH�WKDW�WKH�VLWH�ZDV�PRVW�OLNHO\�RFFXSLHG�GXULQJ�WKH�VXPPHU�
PRQWKV��IURP�SHUKDSV�HDUO\�0D\�WKURXJK�HDUO\�2FWREHU���

)DUWKHU�QRUWK��LQ�6DQWD�&UX]�&RXQW\��LV�&$�6&5������DQRWKHU�LPSRUWDQW�(DUO\�3HULRG�VLWH��/RFDWHG�LQ�
WKH�6DQWD�&UX]�0RXQWDLQV�QHDU�WKH�FLW\�RI�6FRWWV�9DOOH\��WKLV�VLWH�ZDV�LQYHVWLJDWHG�E\�&DUWLHU������D���
+H�REWDLQHG�WKUHH�UDGLRFDUERQ�GDWHV�IURP�FKDUFRDO�VDPSOHV�DQG�ZDV�DEOH�WR�GDWH�WKH�GHSRVLW²D�WKLQ�
PLGGHQ²EHWZHHQ�FD��������DQG�������%�&��&$�6&5���������WKH�³:LOGHU�5DQFK�6LWH�´�ZKLFK�LV�
ORFDWHG�MXVW�QRUWK�RI�WKH�FLW\�RI�6DQWD�&UX]��DOVR�UHSUHVHQWV�DQ�(DUO\�3HULRG�RFFXSDWLRQ��([FDYDWHG�E\�
'��-RQHV�DQG�+LOGHEUDQGW���������WKH�VLWH�FRQVLVWV�RI�GDUN�PLGGHQ�VRLOV�ZLWK�D�KLJK�GHQVLW\�RI�
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VKHOOILVK��PRUWDUV�DQG�SHVWOHV��DQG�IODNHG�VWRQH�GHEULV��5DGLRFDUERQ�GDWHV�IURP�VDPSOHV�RI�PXVVHO�
VKHOO��0\WLOXV�FDOLIRUQLDQXV��UHFRYHUHG�IURP�WKH�VXEVXUIDFH�VWUDWXP�LQGLFDWH�VLWH�RFFXSDWLRQ�GDWLQJ�WR�
������%�3��&RQVLVWHQW�ZLWK�WKLV�GDWH�DUH�VHYHUDO�GLDJQRVWLF�SURMHFWLOH�SRLQW�IRUPV��$xR�1XHYR�/RQJ�
VWHPPHG��������������%�3����ODUJH�6LGH�QRWFKHG��������������%�3���FRUQHU�6LGH�QRWFKHG��������������
%�3����DQG�5RVVL�6TXDUH�VWHPPHG��������������%�3���6HYHUDO�2OLYHOOD�%�VHULHV�VKHOO�EHDGV�ZHUH�DOVR�
REWDLQHG�GXULQJ�WKH�H[FDYDWLRQ��7KH�QHDUE\�VLWH�RI�&$�6&5����FRQWDLQV�DQ�DUWLIDFW�DVVHPEODJH�YHU\�
VLPLODU�WR�WKDW�RI�&$�6&5���������LQFOXGLQJ�ODUJH�FRUQHU�6LGH�QRWFKHG�SRLQWV�DQG�D�FRQWUDFWLQJ�
VWHPPHG�SRLQW�VLPLODU�LQ�IRUP�WR�WKH�$xR�1XHYR�VHULHV���

&XOWXUDO�FKDQJHV�PDUNLQJ�WKH�WUDQVLWLRQ�IURP�WKH�(DUO\�WR�0LGGOH�3HULRG��������������%�3���ZHUH�
PXFK�OHVV�SURQRXQFHG�WKDQ�GXULQJ�WKH�0LOOLQJVWRQH�(DUO\�3HULRG�WUDQVLWLRQ��,QVWHDG��PDQ\�RI�WKH�
DGDSWLYH�WUDLWV�LQLWLDWHG�GXULQJ�WKH�(DUO\�3HULRG�FRQWLQXHG�DQG�JUHZ�LQ�UHODWLYH�LPSRUWDQFH��7KH�XVH�RI�
PRUWDUV�DQG�SHVWOHV�LQFUHDVHG��DV�GLG�UHOLDQFH�RQ�VPDOO�VFKRROLQJ�ILVKHV��H�J��DQFKRYLHV��KHUULQJ��
VPHOW���7KH�XVH�RI�VKHOOILVK��KRZHYHU��DSSHDUV�WR�KDYH�VWHDGLO\�GHFOLQHG��0LGGOH�3HULRG�SRSXODWLRQV�
DOVR�EHJDQ�WR�IRFXV�PRUH�RQ�WKH�H[SORLWDWLRQ�RI�VPDOOHU��PRUH�HOXVLYH�JDPH��VHD�RWWHUV�DQG�UDEELWV��IRU�
LQVWDQFH��ZHUH�PRUH�LPSRUWDQW�WKDQ�WKH\�KDG�EHHQ�SUHYLRXVO\��*ODVVRZ��������DQG�/DPEHUW��������
SODFH�D�VOLJKWO\�VWURQJHU�HPSKDVLV�RQ�WKH�LPSRUWDQFH�RI�LQFUHDVLQJO\�PDULWLPH�DGDSWDWLRQV�GXULQJ�WKLV�
WLPH��DUJXLQJ�WKDW�ILVKLQJ�DQG�VHD�PDPPDO�KXQWLQJ�ZHUH�LPSRUWDQW�VXEVLVWHQFH�SXUVXLWV��$UWLIDFW�
DVVHPEODJHV�DUH�W\SLILHG�E\�ODUJH�VWHPPHG�SRLQWV��PRUWDUV��SHVWOHV��KDQGVWRQHV��DQG�PLOOLQJ�VODEV��
6KHOO�EHDGV�LQFOXGH�2OLYHOOD�VDXFHU��*�VHULHV��DQG�VDGGOH��)�VHULHV��W\SHV��3HUKDSV�WKH�PRVW�
VLJQLILFDQW�FKDQJH�LQ�WKH�DUWLIDFW�DVVHPEODJH�ZDV�WKH�LQWURGXFWLRQ�RI�WKH�FLUFXODU�VKHOO�ILVKKRRN��7KLV�
DUWLIDFW�FODVV�LV�UHFRYHUHG�PRUH�FRPPRQO\�RQ�URFN\�FRDVWV�WKDQ�LQ�SURWHFWHG�VORXJK�KDELWDWV�ZKHUH�
VFKRROLQJ�ILVKHV�ZHUH�OLNHO\�FDSWXUHG�WKURXJK�RWKHU�PHDQV�VXFK�DV�EDVNHWV��QHWV��RU�RWKHU�WUDSSLQJ�
PHWKRGV��-RQHV�HW�DO������������6WUXGZLFN��������&LUFXODU�VKHOO�ILVKKRRNV�QR�GRXEW�IDFLOLWDWHG�DQ�
LQFUHDVH�LQ�WKH�H[SORLWDWLRQ�RI�ILVKHV��EXW��DW�WKH�VDPH�WLPH��PD\�KDYH�UHVXOWHG�LQ�D�GHFUHDVH�LQ�GLHWDU\�
HIILFLHQF\��-RQHV�����������*ODVVRZ�����������D�SDWWHUQ�WKDW�FRQWLQXHV�WKURXJKRXW�WKH�+RORFHQH��
7UDQV�6LHUUDQ�WUDGH��HVSHFLDOO\�LQ�REVLGLDQ��DSSHDUV�WR�LQFUHDVH�GXULQJ�WKH�0LGGOH�3HULRG��&DVD�'LDEOR�
REVLGLDQ��D�VRXUFH�ZKRVH�RULJLQ�LV�HDVW�RI�WKH�6LHUUD�1HYDGD�0RXQWDLQV�ZDV�WKH�FKLHI�LPSRUW�LQ�WKH�
YLFLQLW\�0RQWHUH\�%D\��ZKHUHDV�&RVR�REVLGLDQ�LV�PRUH�FRPPRQ�WR�WKH�VRXWK��-RQHV�HW�DO������������
������-RQHV������������DOVR�QRWHV�D�KLJK�IUHTXHQF\�RI�VHD�RWWHU��(QK\GUD�OXWULV��ERQHV�DW�0LGGOH�
3HULRG�VLWHV��ZKLFK�KH�LQWHUSUHWV�DV�HYLGHQFH�RI�H[FKDQJH�LQ�RWWHU�SHOWV���

,W�ZDV�DOVR�GXULQJ�WKH�0LGGOH�3HULRG�WKDW�D�IHZ�UHVHDUFKHUV��%UHVFKLQL�������0RUDWWR�������:KLVWOHU�
������������KDYH�VXJJHVWHG�D�PDMRU�VKLIW�LQ�SRSXODWLRQ�RFFXUUHG�LQ�WKH�%D\�$UHD��7KLV�VKLIW�LV�XVXDOO\�
YLHZHG�ZLWKLQ�DQ�HWKQROLQJXLVWLF�IUDPHZRUN��ZKHUHE\�DQ�LQGLJHQRXV�+RNDQ�VSHDNLQJ�SRSXODWLRQ�
PHUJHG�ZLWK�RU�ZDV�GLVSODFHG�E\�D�ODWHU�3HQXWLDQ�VSHDNLQJ�SRSXODWLRQ��6SHFLILFDOO\��%UHVFKLQL��������
DQG�%UHVFKLQL�DQG�+DYHUVDW��������FRQWHQG�WKDW�FD��������%�3��D�GLVWLQFW�HWKQLF�SRSXODWLRQ�VSHDNLQJ�D�
3HQXWLDQ�ODQJXDJH�H[SDQGHG�LQWR�WKH�0RQWHUH\�%D\�DUHD��7KHVH�QHZ�SHRSOHV�ZHUH�WKH�SUHFXUVRUV�RI�
WKH�HWKQRKLVWRULF�2KORQH��RU�&RVWDQRDQV��7KHLU�VHWWOHPHQW�VXEVLVWHQFH�SDWWHUQ�ZDV�FKDUDFWHUL]HG�E\�
ORZ�PRELOLW\��ORJLVWLFDO�RUJDQL]DWLRQ��DQG�D�PRUH�VSHFLDOL]HG�VXEVLVWHQFH�UHJLPH�EDVHG�SULPDULO\�RQ�
WKH�H[SORLWDWLRQ�RI�WKH�DFRUQ��%UHVFKLQL��������GXEEHG�WKLV�WKH�³0RQWHUH\�3DWWHUQ�´�DQG�VWDWHG�WKDW�LW�
ZDV�DNLQ�WR�D�³FROOHFWRU´�SDWWHUQ��VHQVX�%LQIRUG��������7KH�SULRU�ODQJXDJH�JURXS��ZKLFK�%UHVFKLQL�
DUJXHG�KDG�FKDUDFWHUL]HG�WKH�DUHD�VLQFH�DSSUR[LPDWHO\�������\HDUV�%�3���ZDV�RUJDQL]HG�PRUH�DURXQG�D�
³IRUDJHU´�SDWWHUQ��%UHVFKLQL�FDOOHG�WKLV�WKH�³6XU�3DWWHUQ´�DQG�DUJXHG�WKDW�LW�ZDV�W\SLILHG�E\�KLJK�
PRELOLW\�DQG�D�JHQHUDOL]HG�DGDSWLYH�SDWWHUQ�JHDUHG�WRZDUG�WKH�H[SORLWDWLRQ�RI�D�ZLGH�UDQJH�RI�
UHVRXUFHV�DQG�HQYLURQPHQWV���

8VLQJ�WKLV�OLQJXLVWLF�PRGHO�DV�D�JXLGH��'LHW]�DQG�-DFNVRQ��������H[FDYDWHG����VLWHV�QHDU�WKH�&LW\�RI�
0RQWHUH\��7KH\�FRQFOXGHG�WKDW�WKH�0RQWHUH\�3HQLQVXOD�ZDV�ILUVW�RFFXSLHG�DSSUR[LPDWHO\�������\HDUV�
DJR��7KH\�DOVR�FODLPHG�WR�FRQILUP�WKH�H[LVWHQFH�RI�WKH�WZR�GLVWLQFW�DUFKDHRORJLFDO�SDWWHUQV�
K\SRWKHVL]HG�E\�%UHVFKLQL��7KH�ILUVW�RFFXSDQWV��WKH\�FODLPHG��ZHUH�RUJDQL]HG�DURXQG�D�IRUDJHU�
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SDWWHUQ��ZKLFK�³LQFOXGHG�VHDVRQDO�UHVLGHQWLDO�PRYHV�DPRQJ�D�VHULHV�RI�UHVRXUFH�SDWFKHV´��'LHW]�DQG�
-DFNVRQ����������������5HVRXUFHV�ZHUH�JDWKHUHG�RQ�DQ�³HQFRXQWHU´�EDVLV�ZLWKLQ�D�OLPLWHG�IRUDJLQJ�
UDGLXV�DQG�VWRUDJH�ZDV�QRW�SUDFWLFHG��/DWHU�SRSXODWLRQV��RFFXS\LQJ�WKH�DUHD�EHWZHHQ�������DQG�������
%�3���ZHUH�ORJLVWLFDOO\�RUJDQL]HG�DQG�SUDFWLFHG�IRRG�VWRUDJH��SULPDULO\�DFRUQV����

+RZHYHU��VHYHUDO�UHVHDUFKHUV�KDYH�FDVW�WKLV�OLQJXLVWLF�VFHQDULR�LQ�FRQVLGHUDEOH�GRXEW��3DWFK�DQG�-RQHV�
�������FRQFOXGHG�IURP�WKHLU�H[FDYDWLRQV�DW�(ONKRUQ�6ORXJK�WKDW��DOWKRXJK�WZR�GLVWLQFW�DUFKDHRORJLFDO�
DVVHPEODJHV�ZHUH�LQGHHG�HYLGHQW��D�SURFHVV�RI�LQ�VLWX�LQWHQVLILFDWLRQ�UDWKHU�WKDQ�DQ�LPPLJUDWLRQ�RI�
QHZ�SHRSOH�LQWR�WKH�DUHD�PRUH�SDUVLPRQLRXVO\�DFFRXQWHG�IRU�WKH�REVHUYHG�FKDQJHV��6HYHUDO�RWKHU�
DUFKDHRORJLFDO�LQYHVWLJDWLRQV�FDUULHG�RXW�DORQJ�WKH�FHQWUDO�FRDVW��H�J��+LOGHEUDQGW�������+LOGHEUDQGW�
DQG�0LNNHOVHQ�������'LHW]��+LOGHEUDQGW�DQG�-RQHV�������IDLOHG�WR�GHPRQVWUDWH�WKH�NLQGV�RI�VKLIWV�
SUHGLFWHG�E\�WKH�OLQJXLVWLF�PRGHO��%RXH\�DQG�%DVJDOO�����������VXPPHG�XS�WKH�FRQWURYHUV\�E\�
FRQFOXGLQJ��

,I�WKHUH�LV�RQH�PDMRU�SUREOHP�ZLWK�WKLV�PRGHO��LW�UHODWHV�WR�WKH�WRR�OLWHUDO�DSSOLFDWLRQ�
RI�WKH�IRUDJHU�FROOHFWRU�GLFKRWRP\��,Q�IDLOLQJ�WR�FRQVLGHU�WKH�DGDSWLYH�YDULDELOLW\�WKDW�
PLJKW�EH�HQFRPSDVVHG�ZLWKLQ�HLWKHU�RI�WKHVH�VWUDWHJLHV��LW�LJQRUHV�WKH�SRVVLELOLW\�WKDW�
ERWK�SRVHV�PLJKW�ZHOO�EH�SDUW�RI�D�VLQJOH�VXEVLVWHQFH�VHWWOHPHQW�RQH�VHDVRQ��DQG�
FROOHFWRU�OLNH�WUDLWV�GXULQJ�DQRWKHU��,Q�YLHZ�RI�WKH�SURGXFWLYH�DQG�GLYHUVH�
HQYLURQPHQWV�FKDUDFWHULVWLF�RI�WKH�FHQWUDO�&DOLIRUQLD�FRDVW��LW�ZRXOG�EH�PRUH�XVHIXO�WR�
VHDUFK�IRU�UHODWLYH�YDULDELOLW\�LQ�ORJLVWLF�RUJDQL]DWLRQ�WKDQ�IRUFH�DUFKDHRORJLFDO�
PDWHULDOV�LQWR�D�ULJLG�GLFKRWRP\�EHWZHHQ�H[WUHPH�IRUDJHUV�DQG�H[WUHPH�FROOHFWRUV��

:KLOH�PXFK�LQN�KDV�EHHQ�VSLOOHG�RYHU�WKH�PDWWHU�RI�GLIIHUHQFHV�EHWZHHQ�WKH�6XU�DQG�0RQWHUH\�
SDWWHUQV��WKH�IDFW�WKDW�WKHVH�DUH�EDVHG�ODUJHO\�RQ�WKH�SUHVHQFH�RI�³VKHOO�PLGGHQV´�RU�³PLGGHQV�ZLWK�
VKHOO´��DORQJ�ZLWK�UDGLRFDUERQ�GDWHV�GRHV�QRW�SURYLGH�PXFK�XWLOLW\�LQ�WKH�XQGHUVWDQGLQJ�RI�SDVW�
OLIHZD\V��QRU�LV�LW�UHODWHG�WR�DQ\�HPSLULFDOO\�TXDQWLILDEOH�HYLGHQFH�WKDW�FDQ�EH�XVHG�WR�GLVWLQJXLVK�
EHWZHHQ�WKH�WZR��'��-RQHV��������3UHVHQWO\��DUFKDHRORJLVWV�SUHIHU�WR�VWXG\�DUWLIDFW�DVVHPEODJHV�WR�
LGHQWLI\�GLIIHUHQFHV�LQ�SDVW�OLIHZD\V��UDWKHU�WKDQ�GLIIHUHQFHV�LQ�PLGGHQ�FKDUDFWHULVWLFV��-RQHV�HW�DO��
�����������

(YLGHQFH�RI�0LGGOH�3HULRG�RFFXSDWLRQ�LQ�FHQWUDO�&DOLIRUQLD�LV�EHVW�UHSUHVHQWHG�E\�WKH�/LWWOH�3LFR�
&UHHN�3KDVH�,,�FRPSRQHQW�RI�&$�6/2������7KLV�FRPSRQHQW�FRQWDLQV�QXPHURXV�FRQWUDFWLQJ�VWHPPHG�
SURMHFWLOH�SRLQWV��PRUWDUV�DQG�SHVWOHV��DQG�ILVKLQJ�HTXLSPHQW��LQFOXGLQJ�JURRYHG�DQG�QRWFKHG�QHW�
ZHLJKWV�DQG�VKHOO�ILVKKRRNV��$�FRPSRQHQW�RI�WKH�9LHUUD�6LWH��&$�017������DQG�&$�017������
ORFDWHG�LQ�VRXWKHUQ�0RQWHUH\�&RXQW\�QHDU�&DSH�6DQ�0DUWLQ��DOVR�UHSUHVHQW�0LGGOH�3HULRG�
RFFXSDWLRQV��,Q�6DQWD�&UX]�&RXQW\��WKH�0LGGOH�3HULRG�LV�EHVW�UHSUHVHQWHG�E\�&$�6&5����ZKLFK�LV�
ORFDWHG�LQ�WKH�6DQWD�&UX]�0RXQWDLQV��+\ONHPD����������������LGHQWLILHG�D�VLQJOH�FRPSRQHQW�GHSRVLW�
WKDW�\LHOGHG�$xR�1XHYR�/RQJ�VWHPPHG��5RVVL�6TXDUH�VWHPPHG��&RQWUDFWLQJ�VWHPPHG��VLGH�QRWFKHG��
DQG�FRQFDYH�EDVH�SURMHFWLOH�SRLQWV��2OLYHOOD�VDXFHU��*���EHDGV��PRUWDUV�DQG�SHVWOHV��PLOOLQJ�VWRQHV�
DQG�KDQGVWRQHV��&$�6&5���DOVR�FRQWDLQV�D�0LGGOH�3HULRG�FRPSRQHQW�WKDW�ZDV�GDWHG�XVLQJ�REVLGLDQ�
K\GUDWLRQ�WR�EHWZHHQ�������DQG�������\HDUV�%�3���'��-RQHV�DQG�+LOGHEUDQGW������������

7KH�0LGGOH�/DWH�7UDQVLWLRQ������������%�3���LV�D�VKRUW�SHULRG�RI�WLPH�ZKHQ�WKHUH�DSSHDUV�WR�KDYH�
EHHQ�D�WLPH�RI�UDSLG�FKDQJH�LQ�VHWWOHPHQW�RUJDQL]DWLRQ��,W�LV�UHSUHVHQWHG�DORQJ�WKH�FHQWUDO�&DOLIRUQLD�
FRDVW�E\�&RQWUDFWLQJ�VWHPPHG�DQG�GRXEOH�6LGH�QRWFKHG�SURMHFWLOH�SRLQWV��6PDOO�OHDI�VKDSHG�SRLQWV�
DOVR�RFFXU�DORQJVLGH�WKHVH�ODUJHU�SRLQWV��WKRXJK�WKHLU�QXPEHUV�DUH�IHZ��-RQHV������������6HYHUDO�
W\SHV�RI�2OLYHOOD�VKHOO�EHDGV��LQFOXGLQJ�VSOLW�SXQFKHG��'�VHULHV���DUH�DOVR�IRXQG��+RSSHU�PRUWDUV�PDNH�
WKHLU�ILUVW�DSSHDUDQFH�LQ�WKH�DUFKDHRORJLFDO�UHFRUG�DQG�DUH�IRXQG�LQ�WDQGHP�ZLWK�ERZO�PRUWDUV�DQG�
SHVWOHV��DV�ZHOO�DV�KDQGVWRQHV�DQG�PLOOLQJ�VODEV��6XEVLVWHQFH�UHJLPHV�GXULQJ�WKLV�WLPH�GHPRQVWUDWH�
VXEVWDQWLDO�GLIIHUHQFHV�IURP�WKH�SUHYLRXV�SHULRG��0DULQH�UHVRXUFHV��VXFK�DV�ILVK�DQG�PDULQH�PDPPDOV��
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DSSHDU�WR�KDYH�EHHQ�ODUJHO\�GURSSHG�IURP�QDWLYH�GLHWV��,QVWHDG��SRSXODWLRQV�HPSKDVL]HG�WHUUHVWULDO�
UHVRXUFHV��HVSHFLDOO\�VPDOO�PDPPDOV�DQG�DFRUQV��7KLV�VWDQGV�LQ�PDUNHG�FRQWUDVW�WR�GHYHORSPHQWV�
DORQJ�WKH�6DQWD�%DUEDUD�&KDQQHO�ZKHUH�SUHKLVWRULF�SRSXODWLRQV�XQGHUZHQW�LQFUHDVLQJO\�SURJUHVVLYH�
PDULWLPH�DGDSWDWLRQV��DQG�ILVKLQJ�ZDV�D�PDMRU�VXEVLVWHQFH�SXUVXLW���

$V�RULJLQDOO\�SHUFHLYHG��WKHVH�FKDQJHV�ZHUH�ODUJHO\�FRQVLGHUHG�WR�KDYH�UHVXOWHG�IURP�DQ�
RYHUH[SORLWDWLRQ�RI�FRDVWDO�UHVRXUFHV�DFFRPSDQ\LQJ�WKH�LQFUHDVHG�GHPRJUDSKLF�SUHVVXUHV�WKDW�ZHUH�
LQLWLDWHG�GXULQJ�WKH�0LGGOH�3HULRG��+RZHYHU��PRUH�UHFHQW�HYLGHQFH�VXJJHVWV�WKDW�RWKHU�IDFWRUV��
HVSHFLDOO\�HQYLURQPHQWDO�GHJUDGDWLRQ��SOD\HG�D�PRUH�VLJQLILFDQW�UROH��&RLQFLGLQJ�ZLWK�WKH�
0LGGOH�/DWH�7UDQVLWLRQ������������%�3����&DOLIRUQLD�DQG�SDUWV�RI�ZHVWHUQ�1RUWK�$PHULFD�XQGHUZHQW�D�
GUDPDWLF�ZDUPLQJ�WUHQG��NQRZQ�DV�WKH�³0HGLHYDO�&OLPDWLF�$QRPDO\´��*UDXPOLFK�������6WLQH�������
������-RQHV�HW�DO���������5HVHDUFKHUV�KDYH�LGHQWLILHG�WKUHH�PDMRU�HQYLURQPHQWDO�WUHQGV�GXULQJ�WKLV�
SHULRG������FKDQJLQJ�VHD�WHPSHUDWXUHV��$UQROG�������.HQQHWW�������.HQQHWW�DQG�.HQQHWW�������3LVLDV�
�����������ZDUPHU�VXPPHU�WHPSHUDWXUHV��*UDXPOLFK��������DQG�����GHFUHDVHG�SUHFLSLWDWLRQ��6WLQH�
�������������$FFRUGLQJ�WR�-RQHV�������������WKLV�ODWWHU�WUHQG�KDG�HVSHFLDOO\�VHULRXV�FRQVHTXHQFHV�IRU�
SUHKLVWRULF�FRDVWDO�SRSXODWLRQV���

6HULRXV�GURXJKW�DIWHU�$�'������������%�3���FDXVHG�VXFK�UDSLG��VHYHUH�GHWHULRUDWLRQ�RI�WKH�UHVRXUFH�
EDVH�WKDW�PDMRU�VXEVLVWHQFH�SUREOHPV�GHYHORSHG��FDXVLQJ�ZLGHVSUHDG�VHWWOHPHQW�VKLIWV�DQG�UHVRXUFH�
FRPSHWLWLRQ��8QOLNH�WKH�HQYLURQPHQWDO�FKDQJHV�RI�WKH�HDUO\�DQG�0LG�+RORFHQH��WHFKQRORJLFDO�
LQQRYDWLRQV�FRXOG�QRW�PLWLJDWH�WKH�HQYLURQPHQWDO�SUREOHPV��EHFDXVH�WKH\�GHYHORSHG�UDSLGO\�DQG�ZHUH�
VHYHUH���

,Q�D�UHFHQW�SDSHU��-RQHV�DQG�)HUQHDX��������SRVLW�WKH�DUJXPHQW�WKDW�FHQWUDO�FRDVW�SRSXODWLRQV�GXULQJ�
WKLV�WLPH�XQGHUZHQW�D�SURFHVV�RI�³GHLQWHQVLILFDWLRQ�´�3RSXODWLRQ�JURZWK�GHFOLQHG��GLHW�EUHDGWK�
FRQWUDFWHG��DQG�LQWHUUHJLRQDO�H[FKDQJH�V\VWHPV�FROODSVHG��,Q�0RQWHUH\�&RXQW\��IRU�H[DPSOH��
QXPHURXV�FRDVWDO�VLWHV�ZHUH�DEDQGRQHG�DQG�SRSXODWLRQV�UHORFDWHG�WR�PRUH�LQWHULRU�VHWWLQJV��-RQHV�
�����������3RSXODWLRQV�DOVR�DSSDUHQWO\�GHFOLQHG��SHUKDSV�DV�D�UHVXOW�RI�UHVRXUFHV�VWUHVV��DQG�V\VWHPV�
RI�WUDGH�DQG�H[FKDQJH�FROODSVHG��2EVLGLDQ��IRU�LQVWDQFH��YLUWXDOO\�GLVDSSHDUV�IURP�WKH�DUFKDHRORJLFDO�
UHFRUG���

,Q�JHQHUDO��DUFKDHRORJLFDO�VLWHV�GDWLQJ�WR�WKH�0LGGOH�/DWH�7UDQVLWLRQ�DUH�SRRUO\�UHSUHVHQWHG�DORQJ�WKH�
FHQWUDO�&DOLIRUQLD�FRDVW��,Q�0RQWHUH\�&RXQW\��IRU�H[DPSOH��-RQHV�KDV�QRWHG�WKDW�RQO\�D�KDQGIXO�RI�
VLWHV�LQ�WKH�%LJ�6XU�ORFDOLW\��H�J��&$�017�������&$�017������DQG�&$�017�������GDWH�WR�WKLV�
LQWHUYDO��,Q�6DQ�/XLV�2ELVSR�&RXQW\��OLNHZLVH��WKH�VDPSOH�RI�DUFKDHRORJLFDO�VLWHV�LV�UHODWLYHO\�VPDOO��
(SKHPHUDO�GHSRVLWV�DUH�IRXQG�DW�WKH�/LWWOH�3LFR�&UHHN�VLWH��&$�6/2�������WKH�7DOOH\�)DUPV�VLWH��&$�
6/2��������DQG�DW�&$�6/2������2QH�H[FHSWLRQ��KRZHYHU��LV�&$�6/2������D�ODUJH�UHVLGHQWLDO�VLWH�
RULJLQDOO\�ORFDWHG�RQ�WKH�VKRUHV�RI�0RUUR�%D\�DW�WKH�FXUUHQW�ORFDWLRQ�RI�D�3*	(�SRZHU�SODQW��7KH�VLWH�
ZDV�RULJLQDOO\�H[FDYDWHG�E\�&OHPPHU��������ZKR�HQFRXQWHUHG�D�ODUJH�VZHDW�ORGJH��PXOWLSOH�KHDUWK�
IHDWXUHV��VHYHUDO�EXULDOV��DQG�D�ULFK�PLGGHQ�GHSRVLW�FRQWDLQLQJ�VWRQH�DQG�ERQH�WRROV�UHIOHFWLQJ�D�ZLGH�
UDQJH�RI�UHVLGHQWLDO�DFWLYLWLHV���

/DWH�3HULRG������%�3��+LVWRULF��SRSXODWLRQV�RQ�WKH�FHQWUDO�FRDVW�DSSDUHQWO\�UHERXQGHG�IURP�WKH�
HQYLURQPHQWDO�VWUHVVHV�WKDW�FKDUDFWHUL]HG�WKH�SUHYLRXV�SHULRG��+RZHYHU��XQOLNH�QDWLYH�JURXSV�IDUWKHU�
VRXWK�±�VXFK�DV�WKH�&KXPDVK�DQG�WKH�*DEULHOHxR�±�WKH�LQKDELWDQWV�RI�WKH�FHQWUDO�FRDVW�GLG�QRW�XQGHUJR�
LQFUHDVLQJO\�PDULWLPH�DGDSWDWLRQV��7KHLU�VXEVLVWHQFH�SUDFWLFHV�FRQWLQXHG�WR�GHPRQVWUDWH�D�WHUUHVWULDO�
IRFXV��-RQHV�������������IRU�H[DPSOH��LQGLFDWHV�WKDW�WKH�FRQVXPSWLRQ�RI�ILVK�DQG�RWKHU�PDULQH�
UHVRXUFHV�ZDV�OHVV�LQWHQVLYH�DQG�WKH�H[WUDFWLRQ�RI�PXVVHOV�SHUKDSV�PRUH�VHOHFWLYH�WKDQ�GXULQJ�WKH�
SUHYLRXV�LQWHUYDO��)URP�KLV�DQDO\VLV�RI�VHYHUDO�VLWHV�LQ�%LJ�6XU��-RQHV������������VXJJHVWV�WKDW�/DWH�
3HULRG�SRSXODWLRQV�IRFXVHG�WKHLU�VXEVLVWHQFH�DFWLYLWLHV�RQ�EODFN�WDLOHG�GHHU��2GRFRLOHXV�KHPLRQXV���
7KLV�YLHZ�KDV�UHFHQWO\�EHHQ�FKDOOHQJHG�E\�WKH�ILQGLQJV�IURP�&$�017�������:ROJHPXWK�HW�DO��
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�������ZKHUH�ILVK��LQFOXGLQJ�VHYHUDO�VSHFLHV�RI�FOXSHLGDH��VXFK�DV�DQFKRYLHV�DQG�KHUULQJV���FRQVWLWXWH�
VLJQLILFDQW�SRUWLRQV�RI�WKH�RYHUDOO�IDXQDO�DVVHPEODJH���

1HYHUWKHOHVV��LW�DSSHDUV�WKDW�/DWH�3HULRG�KDELWDWLRQ�RQ�WKH�FHQWUDO�FRDVW�VKLIWHG�WR�LQODQG�ORFDOLWLHV�
�-RQHV�DQG�)HUQHDX������������DQG�PDQ\�FRDVWDO�VLWHV�RFFXSLHG�GXULQJ�WKH�0LGGOH�3HULRG�ZHUH�QR�
ORQJHU�XVHG�LQ�WKH�/DWH�3HULRG��RU�VHH�OHVV�LQWHQVLYH�XVH��-RQHV�HW�DO������������0LOOLNHQ�HW�DO��
�����������/DWH�SHULRG�PLGGHQ�VLWHV�RQ�WKH�LQWHULRU�DUH�RIWHQ�DVVRFLDWHG�ZLWK�EHGURFN�PRUWDUV��-RQHV�
HW�DO�������������DQG�RQ�WKH�FRDVW�DUH�PRUH�RIWHQ�VKHOOILVK�SURFHVVLQJ�VLWHV��-RQHV�HW�DO������������
3RSXODWLRQ�FLUFXPVFULSWLRQ�LV�VXJJHVWHG�E\�D�GURS�RII�LQ�WKH�GLYHUVLW\�RI�REVLGLDQ�VRXUFHV�DQG�LWV�XVH�
DV�D�UDZ�PDWHULDO��,Q�IDFW��D�GHFUHDVH�LQ�WKH�SUHVHQFH�RI�)UDQFLVFDQ�FKHUW�UHODWLYH�WR�WKH�PRUH�ORFDOO\�
DYDLODEOH�0RQWHUH\�FKHUW�KDV�EHHQ�LGHQWLILHG�LQ�/DWH�3HULRG�FRQWH[WV��VXJJHVWLQJ�PRUH�UHVWULFWHG�
PRELOLW\��+\ONHPD�������-RQHV�HW�DO�������������$GGLWLRQDOO\��VLWHV�DW�LQWHULRU�ORFDOLWLHV��VXFK�DV�LQ�
WKH�*LOUR\�DUHD��+LOGHEUDQGW�DQG�0LNNHOVRQ�������VKRZ�D�VLJQLILFDQW�GHFUHDVH�LQ�FRDVWDO�UHVRXUFHV�
ZLWK�D�FRQFRPLWDQW�LQFUHDVH�LQ�ORFDOO\�DYDLODEOH�RQHV��-RQHV�HW�DO������������

-RQHV��������������VXJJHVWV�WKDW�FHQWUDO�FRDVW�VLWHV�GDWLQJ�WR�WKLV�WLPH�SHULRG��H[FOXGLQJ�KDELWDWLRQ�
VLWHV�DORQJ�SURGXFWLYH�HVWXDULHV��SUREDEO\�UHSUHVHQW�VSHFLDOL]HG�IRUD\V�PDGH�IURP�ODUJH�LQWHULRU�
VHWWOHPHQWV��'XULQJ�WKLV�WLPH��SRSXODWLRQV�GLG�QRW�XQGHUJR�WUDQVIRUPDWLRQDO�FKDQJHV�LQ�VRFLDO�DQG�
SROLWLFDO�RUJDQL]DWLRQ�WKDW�OHG�WR�JUHDWHU�FRPSOH[LW\��,QVWHDG��KXPDQ�SRSXODWLRQV�LQ�WKHVH�DUHDV�
PDLQWDLQHG�D�WULEHOHW�V\VWHP�RI�VRFLR�SROLWLFDO�RUJDQL]DWLRQ��-RQHV������������$UWLIDFW�DVVHPEODJHV�
IURP�WKLV�WLPH�DUH�PDUNHG�E\�FRQWUDFWLQJ�VWHP��OHDI�VKDSHG��DQG�VPDOO��WULDQJXODU�VKDSHG�DQG�VLGH�
QRWFKHG�SURMHFWLOH�SRLQWV��PRUWDUV�DQG�SHVWOHV��DQG�D�YDULHW\�RI�ODWH�SUHKLVWRULF�EHDG�W\SHV��LQFOXGLQJ�
2OLYHOOD�OLSSHG��(�VHULHV��DQG�FDOOXV��.�VHULHV���&ODP�VKHOO�GLVN�EHDGV�DQG�WDOF�VFKLVW�GLVN�EHDGV�DUH�
DOVR�FRPPRQ�GXULQJ�WKLV�WLPH��%LIDFLDO�EHDG�GULOOV�DQG�GHWULWXV�IURP�2OLYHOOD�EHDG�PDQXIDFWXUH�DUH�
DOVR�FRPPRQ�DW�ZHOO�VDPSOHG�ODWH�SHULRG�VLWHV��VXJJHVWLQJ�EHDG�PDQXIDFWXUH�ZDV�FRPPRQ�DQG�
ZLGHVSUHDG��WKRXJK�QRW�LQWHQVLYH��-RQHV�HW�DO��������������

)HZ�/DWH�3HULRG�FRPSRQHQWV�LQ�6DQ�/XLV�2ELVSR�&RXQW\�KDYH�EHHQ�LGHQWLILHG��'��-RQHV�HW�DO��
���������%DVJDOO�����������2QH�RI�WKH�IHZ�ZHOO�VWXGLHG�/DWH�3HULRG�FRPSRQHQWV�LV�IRXQG�DW�&$�
6/2������DQG�ZDV�ILUVW�LGHQWLILHG�E\�+RRYHU�DQG�6DZ\HU���������/RFDWHG�VRXWK�RI�0RUUR�%D\��&$�
6/2�����\LHOGHG�QXPHURXV�VPDOO�SURMHFWLOH�SRLQWV��VXFK�DV�VPDOO��VLGH�QRWFKHG�DQG�&RWWRQZRRG�
WULDQJXODU�W\SHV���DQG�D�VPDOO�FROOHFWLRQ�RI�JURXQG�VWRQH�LPSOHPHQWV��VXFK�DV�KDQGVWRQHV��SHVWOHV��DQG�
PLOOLQJ�VWRQHV���6HYHUDO�EHDG�W\SHV�ZHUH�DOVR�UHFRYHUHG�GXULQJ�WKH�H[FDYDWLRQV�DQG�LQFOXGHG�(���(���
+���.���DQG�.��2OLYHOOD�EHDGV��0\WLOXV�GLVN�EHDGV��VWHDWLWH�EHDGV��DQG�FODP�GLVN�EHDGV��/DWH�3HULRG�
VLWHV�LQ�0RQWHUH\�&RXQW\�DUH�PXFK�PRUH�QXPHURXV�WKDQ�WKRVH�LQ�6DQ�/XLV�2ELVSR�&RXQW\��$V�
UHSRUWHG�E\�-RQHV���������&$�017������SURGXFHG�DQ�DVVHPEODJH�RI�VLGH�QRWFKHG�DQG�&RWWRQZRRG�
WULDQJXODU�SRLQWV��D�PRUWDU�KRSSHU��DQG�&ODVV�(�2OLYHOOD�EHDGV���

,Q�0RQWHUH\�&RXQW\��WKH�/DWH�3HULRG�LV�UHSUHVHQWHG�E\�VHYHUDO�VLWHV�LQFOXGLQJ�&$�017�������WKH�
³0RUR�&RMR´�VLWH��7KLV�VLWH�LV�ORFDWHG�RQ�WKH�ZHVWHUQ�VKRUH�RI�WKH�XSSHU�UHDFKHV�RI�0RUR�&RMR�6ORXJK��
DSSUR[LPDWHO\�����PHWHUV�VRXWKHDVW�RI�WKH�LQWHUVHFWLRQ�RI�&DVWURYLOOH�%RXOHYDUG�DQG�0HULGLDQ�5RDG��
%DVHG�RQ�UDGLRFDUERQ�GDWLQJ��)LW]JHUDOG�HW�DO������������FRQFOXGHG�WKDW�WKH�VLWH�ZDV�RFFXSLHG�
VRPHWLPH�EHWZHHQ�$�'�������DQG�������DQG�WKDW�LW�OLNHO\�IXQFWLRQHG�DV�³D�FRPELQDWLRQ�FROOHFWLRQ�
VWDWLRQ�DQG�ILHOG�FDPS�´�7ZR�RWKHU�/DWH�3HULRG�VLWHV��DUJXHG�WR�UHSUHVHQW�UHVLGHQWLDO�DFWLYLWLHV�DUH�
IRXQG�DW�5DQFKR�6DQ�&DUORV��&$�017������+��&$�017������+��LQ�WKH�XSSHU�&DUPHO�9DOOH\�
�%UHVFKLQL�DQG�+DYHUVDW�����E��-RQHV�HW�DO������������:KLOH�WKHVH�VLWHV�KDYH�HYLGHQFH�RI�RFFXSDWLRQ�
IURP�ODWH�0LGGOH�3HULRG�WLPHV�XS�WR�3URWRKLVWRULF�RQHV��WKH�/DWH�3HULRG�DVVHPEODJH�LQFOXGHV�'HVHUW�
6LGH�QRWFKHG�SURMHFWLOH�SRLQWV��YDULRXV�W\SHV�RI�2OLYHOOD�EHDGV��+DOLRWLV�GLVNV��PRUWDUV��SHVWOHV��
KDQGVWRQHV��HDUVSRROV��DQG�D�FKDUPVWRQH��7RJHWKHU��WKHVH�WKUHH�VLWHV�VXSSRUW�JUHDWHU�UHVLGHQWLDO�XVH�RI�
WKH�LQWHULRU�LQ�/DWH�3HULRG�WLPHV��
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,Q�6DQWD�&UX]�&RXQW\�WKH�GLVFRQWLQXLW\�EHWZHHQ�0LGGOH�DQG�/DWH�VLWH�ORFDWLRQV�LV�QRW�DV�UHDGLO\�
DSSDUHQW�DV�LQ�0RQWHUH\�&RXQW\��+\ONHPD��������/DWH�3HULRG�VLWHV�LQFOXGH�&$�6&5������D�UHODWLYHO\�
GHQVH�VKHOO�PLGGHQ�ORFDWHG�RQH�PLOH�QRUWK�RI�WKH�WRZQ�RI�'DYHQSRUW��'DWLQJ�RI�WKH�VLWH�ZDV�
DFFRPSOLVKHG�ZLWK�WZR�UDGLRFDUERQ�DVVD\V�WKDW�\LHOGHG�GDWHV�RI�FD��$�'�������DQG�$�'��������,W�LV�
OLNHO\��KRZHYHU��WKDW�WKH�VLWH�LV�SUREDEO\�����WR�����\HDUV�ROGHU�DW�LWV�EDVH��VHWWLQJ�WKH�RFFXSDWLRQ�RI�
WKH�VLWH�DSSUR[LPDWHO\�IURP�WKH���WK�WR�WKH���WK�FHQWXULHV��)LW]JHUDOG�DQG�5XE\��������7KH�VXEVLVWHQFH�
GDWD�LQGLFDWH�WKDW�D�ZLGH�YDULHW\�RI�UHVRXUFHV�ZHUH�H[SORLWHG�E\�WKH�VLWH¶V�SUHKLVWRULF�LQKDELWDQWV��
7KHVH�LQFOXGHG�D�KRVW�RI�VKHOOILVK�GRPLQDWHG�E\�URFN\�VKRUH�VSHFLHV��SULPDULO\�0\WLOXV�FDOLIRUQLDQXV��
DQG�D�VPDOOHU�SURSRUWLRQ�RI�VSHFLHV�WKDW�LQKDELW�FDOPHU�ZDWHUV��)LVK�DOVR�SOD\HG�D�VLJQLILFDQW�UROH�LQ�
WKH�GLHW�DV�HYLGHQFHG�E\�WKH�UHPDLQV�RI�VHYHUDO�VSHFLHV��LQFOXGLQJ�FDEH]RQ��6FRUSDHQLFKWK\V�
PDUPRUDWXV���OLQJFRG��2SKLRGRQ�HORQJDWXV���VWHHOKHDG�UDLQERZ�WURXW��6DOPR�JDLUGQHULL���URFNILVK�
�6HEDVWHV�VS����DQG�EDUUDFXGD��6SK\UDHQD�DUJHQWHD���0DPPDOV�IURP�ERWK�WHUUHVWULDO�DQG�PDULQH�
FRQWH[WV�DUH�UHSUHVHQWHG�LQ�WKH�IDXQDO�DVVHPEODJH�DV�ZHOO��WKRXJK�)LW]JHUDOG�DQG�5XE\�����������
FRQWHQG�WKDW�SURSRUWLRQDOO\�GHHU�VHHP�WR�KDYH�EHHQ�WKH�PRVW�LPSRUWDQW�VRXUFH�RI�DQLPDO�SURWHLQ���

'UDZLQJ�XSRQ�WKH�DUFKDHRORJ\�RI�WKH�JUHDWHU�UHJLRQ�PD\�KHOS�WR�LGHQWLI\�ODUJHU�SDWWHUQV�RI�SDVW�
OLIHZD\V��EXW�LW�LV�DOVR�LPSRUWDQW�WR�IRFXV�RQ�PRUH�ORFDOL]HG�DUFKDHRORJLFDO�HIIRUWV�WR�GUDZ�
FRQFOXVLRQV�DERXW�KRZ�VSHFLILF�DUHDV�ZHUH�XVHG��7R�WKLV�HQG��RQH�PD\�WXUQ�WR�WZR�RWKHU�VLWHV�ORFDWHG�
DORQJ�WKH�$VLORPDU�6WDWH�%HDFK�VKRUHOLQH�KDYH�XQGHUJRQH�PLQLPDO�VXEVXUIDFH�HYDOXDWLRQ��%UHVFKLQL�
DQG�+DYHUVDW�������6FKZDGHUHU�����E���7KH�ILUVW��&$�017������LV�ORFDWHG�DSSUR[LPDWHO\�����NP�
QRUWK�RI�&$�017������7ZR����[����FP�WHVW�XQLWV�ZHUH�H[FDYDWHG�WR����FP�EHORZ�WKH�VXUIDFH�
�6FKZDGHUHU�����E���7KH�ILUVW�XQLW��ORFDWHG�DW�WKH�EDVH�RI�WKH�GXQH�FRQWDLQHG����IDXQDO�ERQH��RQH�
FKHUW�IODNH��DQG�ILUH�DIIHFWHG�URFN��7KH�VHFRQG�XQLW�FRQWDLQHG�RQO\�WKUHH�ERQH�IUDJPHQWV�DQG�VRPH�
FKDUFRDO��$W����FP��WKH�H[WHQW�RI�WKH�FXOWXUDO�GHSRVLW�DSSHDUHG�WR�KDYH�EHHQ�UHDFKHG��2QH����[����[�
���FP�FROXPQ�VDPSOH�ZDV�UHPRYHG�IURP�WKH�ILUVW�XQLW��

7KH�VHFRQG�VLWH��&$�017������KDG�D����[����FP�FROXPQ�VDPSOH�UHPRYHG�LQ����FP�OHYHOV�WR�����FP�
EHQHDWK�WKH�GXQH¶V�VXUIDFH��%UHVFKLQL�DQG�+DYHUVDW��������$UWLIDFWV�UHFRYHUHG�ZHUH�UHVWULFWHG�WR�D�
EDWWHUHG�FREEOH��DQ�DEDORQH�VKHOO�GLVF��DQG�ZKDW�DSSHDUV�WR�EH�D�ZKDOH�ERQH�SU\�EDU��7KH�VPDOO�
DPRXQW�RI�OLWKLF�PDWHULDO�LV�UHVWULFWHG�WR�0RQWHUH\�&KHUW��+DOLRWLV��0\WLOXV��DQG�7HJXOD�ZHUH�WKH�
SUHGRPLQDQW�VKHOOILVK�UHFRYHUHG��7KUHH�UDGLRFDUERQ�GDWHG�ZHUH�UHFRYHUHG�IURP�+DOLRWLV�VKHOO��RQH�
IURP�HDFK�OHYHO��DQG�WKH\�UDQJHG�EHWZHHQ��������DQG���������%�3���VXJJHVWLQJ�WKDW�RQ�D�JURVV�VFDOH�
WKH�VLWH�UHWDLQV�LWV�YHUWLFDO�VWUDWLJUDSK\��

7KRXJK�WKH�VDPSOHV�DUH�VPDOO��WKH�SDXFLW\�RI�DUWLIDFWV�UHFRYHUHG�IURP�WZR�VLWHV�WHVWHG�VXJJHVWV�WKDW�
WKH�URFN\�FRDVW�RI�$VLORPDU�6WDWH�%HDFK�LV�DQ�DUHD�WKDW�KDV�VHHQ�VKRUW�WHUP�XVH�IRU�VSHFLILF�
VXEVLVWHQFH�WDVNV�IRU�OLWWOH�RYHU�WKH�SDVW�PLOOHQQLD��7KLV�LV�D�TXHVWLRQ�WKDW�PD\�EH�WHVWHG�WKURXJK�WKH�
FXUUHQW�HIIRUWV�DW�&$�017������

Ethnographic Background 

1DWLYH�$PHULFDQ�SRSXODWLRQV�OLYLQJ�RQ�WKH�0RQWHUH\�3HQLQVXOD�DW�WKH�WLPH�RI�(XURSHDQ�FRQWDFW�DUH�
DWWULEXWHG�WR�WKH�2KORQH��7KH�2KORQH�RFFXSLHG�ODQGV�IURP�WKH�0RQWHUH\�SHQLQVXOD�LQODQG�WR�6DQ�-XDQ�
%DXWLVWD��DQG�QRUWK�WR�6DQWD�&UX]��WKH�6DQWD�&ODUD�9DOOH\��WKH�'HOWD��6DQ�)UDQFLVFR�3HQLQVXOD�DQG�WKH�
(DVW�%D\��/HY\��������2UJDQL]HG�DV�WULEHOHWV��WKH�2KORQH�ZHUH�QRWHG�WR�KDYH�OLYHG�LQ�DSSUR[LPDWHO\�
���DXWRQRPRXV�YLOODJHV��.URHEHU��������'XULQJ�WKH�FRXUVH�RI�WKH�\HDU�LW�LV�OLNHO\�WKDW�IDPLOLHV�FDPH�
DQG�ZHQW�IURP�D�SDUWLFXODU�YLOODJH�GHSHQGLQJ�RQ�WKH�VHDVRQ�DQG�LPSRUWDQW�UHVRXUFHV�DYDLODEOH��WKRXJK�
ZLQWHU�ZDV�D�WLPH�ZKHQ�IDPLOLHV�RIWHQ�FRDOHVFHG�DQG�PDGH�XVH�RI�IRRG�VWRUHV�DV�ZHOO�DV�WR�SDUWDNH�LQ�
FHUHPRQLDO�DFWLYLWLHV��%URDGEHQW�������0DUJROLQ��������)URP�WKH�WLPH�RI�(XURSHDQ�FRQWDFW�DQG�
PLVVLRQL]DWLRQ��WKH�2KORQH�SRSXODWLRQV�H[SHULHQFHG�D�UDSLG�GHFOLQH�IURP�WKH�����V�WR�WKH�PLG�����V�
�&RRN��������7KRXJK�WKH�SRSXODWLRQ�VXIIHUHG�PXFK�IURP�GLVHDVH�DQG�GLVFULPLQDWLRQ��LPSRUWDQW�
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LQIRUPDWLRQ�UHJDUGLQJ�ODQJXDJH��IRONZD\V�DQG�PDWHULDO�FXOWXUH�KDV�EHHQ�SUHVHUYHG�DPRQJ�WKH�IHZ�
VXUYLYRUV��/LNHZLVH�RWKHU�SLHFHV�RI�LQIRUPDWLRQ�KDYH�EHHQ�DEOH�WR�SLHFH�WRJHWKHU�D�JHQHUDOL]HG�SLFWXUH�
RI�SUH�FRQWDFW�2KORQH�FXOWXUH��.URHEHU�������%URDGEHQW�������/HY\�������%HDQ�������0LOOLNHQ�
��������

$V�WKH�2KORQH�LQKDELWHG�YDULHG�FRDVWDO�DQG�LQWHULRU�HQYLURQPHQWV��WKHLU�VXEVLVWHQFH�SUDFWLFHV�YDULHG�
GHSHQGLQJ�RQ�ZKHUH�WKH\�ZHUH��7KH\�ZHUH�KXQWHU�JDWKHUHUV�ZKR�VXSSRUWHG�WKHPVHOYHV�WKURXJK�WKH�
KXQWLQJ�DQG�KDUYHVWLQJ�RI�SODQWV�DQG�DQLPDO��7KH\�ZHUH�QRWHG�WR�UHO\�RQ�DFRUQ�DV�D�VWDSOH�IRRG��
WKRXJK�RWKHU�VHHGV��EHUULHV�DQG�URRWV��DV�ZHOO�DV�NHOS�ZHUH�UHJXODUO\�SDUWDNHQ�RI��,PSRUWDQW�WHUUHVWULDO�
DQLPDOV�LQFOXGHG�GHHU��SURQJKRUQ�DQG�WXOH�HON��WKRXJK�VPDOO�JDPH�LQFOXGLQJ�VTXLUUHO��ZRRGUDWV��DQG�
PLFH�ZHUH�DOVR�WDNHQ��%DXPKRII����������/HY\������������

6KHOOPRXQGV�FRPPRQ�WR�WKH�%D\�$UHD�DWWHVW�WR�WKH�LPSRUWDQFH�RI�VKHOOILVK�WR�WKH�2KORQH�GLHW��
0XVVHOV��DEDORQH��FODP�DQG�R\VWHU�ZHUH�DPRQJ�LPSRUWDQW�VKHOOILVK�VSHFLHV�HDWHQ��7KHVH��LQ�DGGLWLRQ�WR�
VHD�OLRQV��VHDOV�DQG�VHD�RWWHUV�ZHUH�LPSRUWDQW�FRDVWDO�UHVRXUFHV��DORQJ�ZLWK�ILVK�DQG�ZDWHUIRZO�LQ�ERWK�
FRDVWDO�DQG�LQODQG�FRQWH[WV��%DXPKRII�������/HY\��������

:KLOH�WKH�2KORQH�UHSRUWHGO\�LQKDELWHG�WKH�FRDVWDO�DUHD�ZKHUH�&$�017�����LV�ORFDWHG��IXUWKHU�VRXWK�
LQ�WKH�&DUPHO�5LYHU�9DOOH\�ZHUH�WKH�(VVHOHQ��WKHLU�QHLJKERUV�WR�WKH�VRXWK��/LWWOH�LV�NQRZQ�RI�WKH�
(VVHOHQ��OLNHO\�GXH�WR�WKHLU�WHUULWRU\�EHLQJ�ODUJHO\�FRPSULVHG�RI�WKLFNO\�ZRRGHG�PRXQWDLQRXV�KDELWDWV�
LQ�WKH�&DUPHO�9DOOH\�GRZQ�WR�3RLQW�/RSH]��+HVWHU��������,W�LV�OLNHO\�WKDW�WKH�WZR�JURXSV�LQWHUDFWHG��
DQG�WKDW�VRFLR�SROLWLFDO�ERXQGDULHV�PD\�KDYH�VKLIWHG�DW�GLIIHUHQW�SRLQWV�LQ�SUHKLVWRU\���

Historic Context 

Spanish-Mexican Period 

7KH�&DUPHO�0LVVLRQ�
7KH�&DUPHO�5LYHU�ZDV�QDPHG�(O�5LR�GH�&DUPHOR�E\�WKH�RUGHU�RI�WKH�IULDUV�ZKR�³GLVFRYHUHG´�LW�GXULQJ�
9L]FDtQR¶V�H[SHGLWLRQ�LQ�������(XURSHDQ�RFFXSDWLRQ�RI�&DUPHO�EHJLQV�ZLWK�WKH�HVWDEOLVKPHQW�RI�WKH�
0LVLyQ�6DQ�&DUORV�%RUURPpR�GH�&DUPHOR��7KH�0LVVLRQ��IRXQGHG�E\�3DGUH�-XQtSHUR�6HUUD�LQ�������
ZDV�WKH��QG�)UDQFLVFDQ�PLVVLRQ�LQ�$OWD�&DOLIRUQLD��2ULJLQDOO\�ORFDWHG�DW�WKH�3UHVLGLR�RI�0RQWHUH\�DQG�
FDOOHG�0LVLyQ�6DQ�&DUORV�%RUURPpR�GH�0RQWHUH\��LW�ZDV�PRYHG�WR�WKH�&DUPHO�5LYHU�DUHD�D�\HDU�ODWHU�
DQG�UHQDPHG��7KH�0LVVLRQ�FKXUFK�LV�WKH�ILQDO�UHVWLQJ�SODFH�RI�3DGUH�6HUUD��&ODUN��������

7KH�5XPVHQ�JURXS�RI�2KORQH�LQKDELWHG�WKH�DUHD�DW�WKH�WLPH�RI�FRORQL]DWLRQ��7KHUH�ZHUH�ILYH�SULQFLSDO�
YLOODJHV�NQRZQ�WR�WKH�PLVVLRQDULHV��,FK[HQWD��ORFDWHG�VRPHZKHUH�VRXWK�RI�WKH�PRXWK�RI�WKH�&DUPHO�
5LYHU��$FKDVWD�ORFDWHG�DW�WKH�FXUUHQW�&DUPHO�0LVVLRQ�VLWH��7XFXWQXW�ORFDWHG�RQ�WKH�&DUPHO�5LYHU�
DERXW�WKUHH�PLOHV�IURP�WKH�RFHDQ��6RFFRUURQGD�QHDU�WKH�&DUPHO�9DOOH\�9LOODJH��DQG�(FKLODW�RQ�WKH�
6DQ�)UDQFLVTXLWR�)ODW��%UHVFKLQL�DQG�+DYHUVDW�����E���7XFXWQXW�LV�PHQWLRQHG�LQ�WKH�HDUO\�UHFRUGV�RI�
WKH�&DUPHO�0LVVLRQ�DV�EHLQJ�QHDU�WKH�PDUJLQV�RI�WKH�&DUPHO�5LYHU��0LOOLNHQ��������VXJJHVWV�WKH�VLWH�
LV�SUREDEO\�ORFDWHG�ZHUH�3RWUHUR�&UHHN�PHHWV�WKH�&DUPHO�5LYHU�DQG�FODLPV�WKH�ODUJH�DUFKDHRORJLFDO�
VLWH�QHDU�WKH�4XDLO�/RGJH�*ROI�&RXUVH�LV�WKH�VLWH�RI�7XFXWQXW��&ODUN��������

$IWHU�VHFXODUL]DWLRQ�GXULQJ�WKH�IRUPDWLRQ�RI�WKH�0H[LFDQ�5HSXEOLF�LQ�������WKH�5RPDQ�&DWKROLF�
&KXUFK�SHWLWLRQHG�IRU�UHWXUQ�RI�&KXUFK�ODQGV��1LQH�DFUHV�ZHUH�JUDQWHG�LQ������DQG�LQFOXGHG�PDQ\�
VWUXFWXUHV��FHPHWHULHV��YLQH\DUGV��RUFKDUGV��DQG�JUD]LQJ�ODQGV��7KH�SUHVHQW�0LVVLRQ�FKXUFK��ORFDWHG�RQ�
WKH�VRXWKZHVW�FRUQHU�RI�/DVXHQ�'ULYH�DQG�5LR�5RDG��ZDV�EXLOW�EHWZHHQ������DQG�������GHVWUR\HG�LQ�
WKH�PLG�����V��UHVWRUHG�LQ������DQG�DJDLQ�LQ�������,Q�������3RSH�-RKQ�;;,,,�HOHYDWHG�WKH�&DUPHO�
0LVVLRQ�WR�WKH�UDQN�RI�0LQRU�%DVLOLFD�ZKLFK�LPSOLHV�VSHFLDO�KLVWRULFDO�DQG�UHOLJLRXV�LPSRUWDQFH�WDNLQJ�
SUHFHGHQFH�RYHU�DOO�RWKHU�FKXUFKHV�H[FHSW�FDWKHGUDOV��
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American Period 

3DFLILF�*URYH�
7KH�VXEMHFW�SDUFHO�LV�ORFDWHG�RQ�WKH�VRXWK�VLGH�RI�2FHDQ�9LHZ�%RXOHYDUG��ZHVW�RI�LWV�LQWHUVHFWLRQ�ZLWK�
$VLORPDU�$YH��LQ�WKH�&LW\�RI�3DFLILF�*URYH��)LJXUH�����3DFLILF�*URYH�LV�D�KLVWRULFDOO\�VLJQLILFDQW�DUHD�
RQFH�NQRZQ�DV�WKH�0HWKRGLVW�&KULVWLDQ�6HDVLGH�5HWUHDW��HVWDEOLVKHG�LQ������E\�'DYLG�-DFNV��&LW\�RI�
3DFLILF�*URYH�*HQHUDO�3ODQ���7KH�VHDVLGH�UHWUHDW�PDUNHG�WKH�ELUWK�RI�3DFLILF�*URYH��RQH�RI�WKH�IHZ�
WRZQV�LQ�&DOLIRUQLD�WR�EH�HVWDEOLVKHG�IRU�SULPDULO\�UHOLJLRXV�SXUSRVHV��(DUO\�VHWWOHPHQW�LQFOXGHG�VPDOO�
ORWV�LQ�ZKLFK�VHDVRQDO�YLVLWRUV�SLWFKHG�WHQWV��2YHU�WKH�QH[W�VHYHUDO�GHFDGHV�D�SHUPDQHQW�SRSXODWLRQ�
EHJDQ�WR�JURZ�ZLWKLQ�WKH�DUHD�DV�ZHOO�DV�SHUPDQHQW�GZHOOLQJV��8QGHU�SUHVVXUH�RI�RYHUFURZGLQJ�DQG�
ODFN�RI�XWLOLWLHV�3DFLILF�*URYH�LQFRUSRUDWHG�LQ��������

7KH�SURSRVHG�SURMHFW�LV�ORFDWHG�DW�WKH�VLWH�RI�WKH�IRUPHU�3RLQW�3LQRV�:DVWHZDWHU�7UHDWPHQW�3ODQW�
�::73���7KH�3RLQW�3LQRV�::73�ZDV�IRUPDOO\�RSHQHG�LQ�-DQXDU\�RI�������DOWKRXJK�DUFKLWHFWXUDO�
SODQV�GDWH�EDFN�WR�-DQXDU\�������DQG�UHIHUHQFHV�LQ�&DOLIRUQLD�%XUHDX�RI�6DQLWDU\�(QJLQHHULQJ�3DSHUV�
ORFDWHG�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��5LYHUVLGH��VWDWH�WKDW�3DFLILF�*URYH�ZDV�VHHNLQJ�SHUPLVVLRQ�WR�
FRQVWUXFW�D�QHZ�PXQLFLSDO�VHZDJH�V\VWHP�DV�HDUO\�DV���������7KH�3RLQW�3LQRV�::73�ZKHQ�LQ�
RSHUDWLRQ�KDG�D�FDSDFLW\�RI���PLOOLRQ�JDOORQV�SHU�GD\��PJG���7UHDWHG�ZDVWHZDWHU�ZDV�GLVFKDUJHG�
WKURXJK�DQ�RXWIDOO�WR�WKH�3DFLILF�2FHDQ��7KH�3RLQW�3LQRV�::73�ZDV�GHFRPPLVVLRQHG�LQ�������
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FIELD WORK�

2Q�-XO\�����������$OELRQ�VWDII�DUFKDHRORJLVW�-RKQ�(OOLVRQ�FRQGXFWHG�VXUIDFH�DQG�VXEVXUIDFH�
DUFKDHRORJLFDO�LQYHVWLJDWLRQV�DW�WKH�VXEMHFW�SDUFHO��7KH�LQVSHFWLRQ�LQFOXGHG�D�GHOLQHDWHG�7HPSRUDU\�
,PSDFW�$UHD�DV�ZHOO�DV�D����PHWHU�EXIIHU�DURXQG�VDLG�ERXQGDU\��)LJXUH�����6RLO�YLVLELOLW\�ZDV�IDLU�WR�
SRRU�GXH�WR�SDYHPHQW�FRYHU�DQG�LPSRUWHG�ILOO��1DWLYH�VRLO�ZDV�REVHUYHG�LQ�D�IHZ�ORFDWLRQV��
FKDUDFWHUL]HG�DV�D�GDUN�EURZQ�VDQG��7KH�VXUIDFH�LQVSHFWLRQ�UHYHDOHG�D�VSDUVH�VFDWWHU�RI�SUHKLVWRULF�
DUWLIDFWV�DQG�HFRIDFWV�LQFOXGLQJ�RQH�JURXQG�VWRQH�WRRO��D�FKHUW�IODNH��ILUH�DIIHFWHG�URFN��DQG�PDULQH�
VKHOO��0DWHULDOV�ZHUH�ORFDWHG�DERXW����PHWHUV�IURP�WKH�QRUWK�ERXQGDU\�RI�WKH�7HPSRUDU\�,PSDFW�$UHD�
�)LJXUH�����

)ROORZLQJ�VXUIDFH�LQVSHFWLRQ��WZR�VKRYHO�WHVWV�ZHUH�H[FDYDWHG�WR�FKHFN�IRU�VXEVXUIDFH�FXOWXUDO�
GHSRVLWV��)LJXUH�����7KH�VKRYHO�WHVWV�PHDVXUHG�DSSUR[LPDWHO\����FP�LQ�GLDPHWHU��$XJHU���ZDV�
WHUPLQDWHG�DW�DERXW����FP��ZKHUH�URFN�ZDV�HQFRXQWHUHG��$XJHU���ZDV�H[FDYDWHG�WR�D�GHSWK�RI����FP�
EHORZ�FXUUHQW�JUDGH��6RLOV�ZHUH�UHPRYHG�LQ�IRXU����FP�LQFUHPHQWV��([FDYDWHG�VRLOV�ZHUH�VFUHHQHG�
WKURXJK�����LQFK�PHVK��7KH�VKRYHO�WHVWV�ZHUH�GLVWULEXWHG�LQ�WKH�QRUWKHDVWHUQ�VHFWLRQ�RI�WKH�SDUFHO��
FORVHVW�WR�WKH�QHDUE\�UHFRUGHG�DUFKDHRORJLFDO�VLWH��&$�017������

6KRYHO�7HVW�3UREH����ZDV�SODFHG�DSSUR[LPDWHO\�VRXWK�HDVW�RI�WKH�QRUWK�HQWUDQFH�WR�WKH�SDUFHO��6RLOV�LQ�
WKH������FP�OHYHO�FRQVLVWHG�RI�YHU\�GDUN�EURZQ����<5������ORRVHO\�FRPSDFWHG�VDQG��7HQ�SLHFHV�
����J��RI�IUDJPHQWHG�DEDORQH�VKHOO�DQG�RQH�SLHFH�RI�PHWDO�ZHUH�IRXQG�LQ�WKLV�OHYHO��6RLOV�LQ�WKH�VHFRQG�
OHYHO����±���FP��ZHUH�VLPLODU�LQ�FRORU�DQG�WH[WXUH��DQG�SURGXFHG����J�RI�PDULQH�VKHOO��6RLOV�IURP���±
���FP�ZHUH�FRQVLVWHQW�ZLWK�WKH�SUHYLRXV�OD\HU��DQG�SURGXFHG�����JUDPV�RI�PDULQH�VKHOO�DQG�WZR�SLHFHV�
RI�XQLGHQWLILHG�PDPPDO�ERQH��1R�FXOWXUDO�PDWHULDOV�ZHUH�IRXQG�IURP���±���FP��DW����FP��VRLOV�ZHUH�
OLJKWHU�LQ�FRORU��LGHQWLILHG�DV�GDUN�\HOORZLVK�EURZQ�VDQG��

7KH�VXUIDFH�UHFRQQDLVVDQFH�DQG�OLPLWHG�VXEVXUIDFH�LQYHVWLJDWLRQ�FRQILUPHG�WKH�SUHVHQFH�RI�D�
SUHKLVWRULF�DUFKDHRORJLFDO�VLWH�ZLWKLQ�WKH�SURSRVHG�DUHD�RI�GHYHORSPHQW��7KH�W\SHV�RI�PDWHULDOV�
REVHUYHG��LQFOXGLQJ�GLHWDU\�UHPDLQV�DQG�VWRQH�WRROV�PDQXIDFWXULQJ�GHEULV�LV�FRQVLVWHQW�ZLWK�RWKHU�
QHDUE\�VLWHV��DQG�DUH�SUREDEO\�DVVRFLDWHG�ZLWK�QHDUE\�&$�017������2YHUDOO�LQWHJULW\�RI�WKH�GHSRVLW�
LV�XQNQRZQ��3UHYLRXV�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�RI�WKH�IDFLOLW\�KDV�OLNHO\�GDPDJHG�WKH�VLWH��
KRZHYHU��LW�LV�SRVVLEOH�WKDW�LQWDFW�SRUWLRQV�RI�WKH�VLWH�VWLOO�H[LVW�RQ�WKH�SURSHUW\����
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STUDY FINDINGS AND CONCLUSIONS 

$OELRQ¶V�LQYHVWLJDWLRQ�FRQILUPHG�WKH�SUHVHQFH�RI�SUHKLVWRULF�FXOWXUDO�PDWHULDOV�OLNHO\�DVVRFLDWHG�ZLWK�
SUHYLRXVO\�UHFRUGHG�VLWH�&$�017������6XUIDFH�DUWLIDFWV�LQFOXGH�RQH�JURXQG�VWRQH�WRRO��D�VLQJOH�FKHUW�
IODNH��ILUH�DOWHUHG�URFN��DQG�PDULQH�VKHOO��'LHWDU\�UHPDLQV��PDULQH�VKHOO�DQG�PDPPDO�ERQH��ZHUH�
REVHUYHG�WR�D�GHSWK�RI���FP�EHORZ�FXUUHQW�JUDGH��'HWDLOV�RQ�WKH�QDWXUH��H[WHQW��GHSWK��DQG�LQWHJULW\�RI�
WKH�GHSRVLW�DUH�XQNQRZQ��KRZHYHU��WKH�DVVHPEODJH�LV�FRQVLVWHQW�ZLWK�RWKHU�SUHKLVWRULF�RFFXSDWLRQ�
VLWHV�LQ�WKH�YLFLQLW\��

7KH�DUFKDHRORJLFDO�VLWH�LV�ORFDWHG�LQ�DQ�DUHD�RI�SODQQHG�GHYHORSPHQW�DQG�ZLOO�WKHUHIRUH�UHTXLUH�
FRQVLGHUDWLRQ�GXULQJ�WKH�&(4$�UHYLHZ�SURFHVV��$GGLWLRQDO�DUFKDHRORJLFDO�ZRUN�LV�OLNHO\�WR�LQFOXGH�
UHVRXUFH�DQG�LPSDFW�DQDO\VLV��3KDVH�,,�DUFKDHRORJLFDO�HYDOXDWLRQ���DQG�SRVVLEO\�PLWLJDWLRQ�SODQQLQJ�
DQG�H[HFXWLRQ���

(YDOXDWLRQ�ZLOO�PLQLPDOO\�HQWDLO�DVVHVVPHQW�RI�WKH�UHVRXUFH�IRU�VLJQLILFDQFH�XQGHU�&(4$��DQG�LI�
QHHGHG��ZLOO�LQFOXGH�DQ�DVVHVVPHQW�RI�SURMHFW�LPSDFWV�DQG�UHFRPPHQGDWLRQV�IRU�PLWLJDWLRQ�PHDVXUHV��
6LJQLILFDQFH�DVVHVVPHQWV�VKRXOG�IRFXV�RQ�GHSRVLW�FRQWHQW��H[WHQW��DQG�LQWHJULW\��DQG�WKHUHIRUH�VKRXOG�
LQFRUSRUDWH�DQ�DSSURSULDWH�OHYHO�RI�VXE�VXUIDFH�LQYHVWLJDWLRQ��,Q�RWKHU�ZRUGV��HYDOXDWLRQV�VKRXOG�QRW�
EH�EDVHG�VROHO\�RQ�H[DPLQDWLRQ�RI�VXUIDFH�PDWHULDOV� $V�SDUW�RI�WKH�3KDVH�,,�HYDOXDWLRQ��DQ\�QHFHVVDU\�
VXSSOHPHQWDO�'35�UHVRXUFHV�UHFRUGDWLRQ�IRUPV�VKRXOG�EH�FRPSOHWHG��L�H���$UFKDHRORJLFDO�5HFRUG��
%XLOGLQJ��6WUXFWXUH��2EMHFW�5HFRUG��/LQHDU�)HDWXUH�5HFRUG��0LOOLQJ�6WDWLRQ�5HFRUG��$UWLIDFW�5HFRUG����

�

�
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3UHSDUHG�E\�$OELRQ�(QYLURQPHQWDO��,QF��2Q�ILOH�DW�&LW\�RI�6DQWD�&UX]�3ODQQLQJ�'HSDUWPHQW��

)HQHQJD��*�/��
����� 7KH�6FRWWV�9DOOH\�6LWH��&$�6&U������5��&DUWLHU�HGLWRU��6DQWD�&UX]�$UFKDHRORJLFDO�6RFLHW\�DQG�

$UFKDHRORJLFDO�5HVRXUFH�0DQDJHPHQW��
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)LW]JHUDOG��5�7��
����� $UFKDHRORJLFDO�'DWD�5HFRYHU\�DW�&$�6/2�������WKH�&URVV�&UHHN�6LWH��6DQ�/XLV�2ELVSR�&RXQW\��

&DOLIRUQLD��&RDVWDO�%UDQFK�3KDVH�,,�3URMHFW��6XEPLWWHG�WR�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�
5HVRXUFHV�&DOLIRUQLD�6WDWH�:DWHU�3URMHFW�&RDVWDO�%UDQFK��3KDVH�,,��

����� &URVV�&UHHN��$Q�(DUO\�+RORFHQH�0LOOLQJVWRQH�6LWH��&DOLIRUQLD�6WDWH�:DWHU�3URMHFW��&RDVWDO�%UDQFK�
6HULHV�3DSHU�1XPEHU�����6DQ�/XLV�2ELVSR�&RXQW\�$UFKDHRORJLFDO�6RFLHW\��

)LW]JHUDOG��5�7���DQG�7HUU\�-RQHV�
����� 7KH�0LOOLQJ�6WRQH�+RUL]RQ�5HYLVLWHG��1HZ�3HUVSHFWLYHV�IURP�1RUWKHUQ�DQG�&HQWUDO�&DOLIRUQLD��

-RXUQDO�RI�&DOLIRUQLD�DQG�*UHDW�%DVLQ�$QWKURSRORJ\�����������

)LW]JHUDOG��5�7���DQG�$��5XE\�
����� $UFKDHRORJLFDO�7HVW�([FDYDWLRQV�DW�&$�6&5������WKH�'DYHQSRUW�/DQGLQJ�6LWH�IRU�8�6��$EDORQH��,QF���

'DYHQSRUW��&DOLIRUQLD��6XEPLWWHG�WR�8�6��$EDORQH��,QF��

)LW]JHUDOG��5�7���-�/��(GZDUGV��-�0��)DUTXKDU��DQG�.��/RHIIOHU�
����� $UFKDHRORJLFDO�7HVW�([FDYDWLRQ�DW�&$�017�������IRU�WKH�0RUR�&RMR�6WDQGDUG�6XEGLYLVLRQ�3URMHFW�

�6+���������0RQWHUH\�&RXQW\��&DOLIRUQLD��%LR6\VWHPV�$QDO\VLV��6XEPLWWHG�WR�&RPPXQLW\�+RXVLQJ�
,PSURYHPHQW�6\VWHPV�3ODQQLQJ�$VVRFLDWLRQ��6DOLQDV��0V��2Q�ILOH��1RUWKZHVW�,QIRUPDWLRQ�&HQWHU�RI�WKH�
&DOLIRUQLD�+LVWRULFDO�5HVRXUFHV�,QIRUPDWLRQ�6\VWHP��6RQRPD�6WDWH�8QLYHUVLW\��5RKQHUW�3DUN��

)UHGULFNVRQ��'�$��
����� (DUO\�&XOWXUHV�RI�WKH�1RUWK�&RDVW�5DQJHV��8QSXEOLVKHG�3K�'��GLVVHUWDWLRQ��'HSDUWPHQW�RI�

$QWKURSRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV���

*ODVVRZ��0�$��
����� $UFKDHRORJLFDO�,QYHVWLJDWLRQV�DW�9DQGHQEHUJ�$LU�)RUFH�%DVH�LQ�&RQQHFWLRQ�ZLWK�WKH�'HSDUWPHQW�RI�

6SDFH�7UDQVSRUWDWLRQ�)DFLOLWLHV��9RO�����6XEPLWWHG�WR�8�6��'HSDUWPHQW�RI�,QWHULRU��1DWLRQDO�3DUN�
6HUYLFH��&RQWUDFW�QR��&$��������������&RSLHV�DYDLODEOH�IURP�1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ�
6HUYLFHV��2SHUDWLRQ�'LYLVLRQ�������3RUW�5R\DO�5RDG��6SULQJILHOG��9LUJLQLD��������

����� 3XULVLPHQR�&KXPDVK�3UHKLVWRU\��0DULWLPH�$GDSWDWLRQV�DORQJ�WKH�6RXWKHUQ�&DOLIRUQLD�&RDVW��+DUFRXUW�
DQG�%UDFH��2UODQGR��

����� 5HVHDUFK�,VVXHV�RI�,PSRUWDQFH�WR�&RDVWDO�&DOLIRUQLD�$UFKDHRORJ\�RI�WKH�0LGGOH�+RORFHQH��,Q�
$UFKDHRORJ\�RI�WKH�&DOLIRUQLD�&RDVW�'XULQJ�WKH�0LGGOH�+RORFHQH��HGLWHG�E\�-�0��(UODQGVRQ�DQG�0�$��
*ODVVRZ��SS�����������3HUVSHFWLYHV�LQ�&DOLIRUQLD�$UFKDHRORJ\��9RO����,QVWLWXWH�RI�$UFKDHRORJ\��
8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV��

*RUGRQ��%�/��
����� 0RQWHUH\�%D\�$UHD��1DWXUDO�+LVWRU\�DQG�&XOWXUDO�,PSULQW����UG�HGLWLRQ���%R[ZRRG�3UHVV��3DFLILF�

*URYH��

*UDXPOLFK��/�-��
����� $�����<HDU�5HFRUG�RI�7HPSHUDWXUH�DQG�3UHFLSLWDWLRQ�LQ�WKH�6LHUUD�1HYDGD��4XDWHUQDU\�5HVHDUFK�

������������

*UHHQZRRG��5��
����� �����<HDUV�RI�3UHKLVWRU\�DW�'LDEOR�&DQ\RQ��6DQ�/XLV�2ELVSR�&RXQW\��&DOLIRUQLD��6DQ�/XLV�2ELVSR�

&RXQW\�$UFKDHRORJLFDO�6RFLHW\�2FFDVLRQDO�3DSHU�1R�����

+DUGHQ��'�5��
����� &DOLIRUQLD�*HRORJ\��3UHQWLFH�+DOO��8SSHU�6DGGOH�5LYHU��

+DUULQJWRQ��-RKQ�3��
����� -RKQ�3��+DUULQJWRQ�3DSHUV��9RO�����6PLWKVRQLDQ�,QVWLWXWLRQ��1DWLRQDO�$QWKURSRORJLFDO�$UFKLYHV��

:DVKLQJWRQ��'�&��

+HL]HU��5REHUW�)��
����� (WKQRJUDSKLF�1RWHV�RQ�&DOLIRUQLD�,QGLDQ�7ULEHV��5HSRUWV�RI�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�

$UFKDHRORJLFDO�6XUYH\��������8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\��
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����� 7KH�&RVWDQRDQ�,QGLDQV��$Q�$VVHPEODJH�RI�3DSHUV�RQ�WKH�/DQJXDJH�DQG�&XOWXUH�RI�WKH�&RVWDQRDQ�
,QGLDQV�ZKR�LQ�$ERULJLQDO�7LPHV�2FFXSLHG�6DQ�)UDQFLVFR��6DQ�0DWHR��6DQWD�&ODUD��$ODPHGD��DQG�
3DUWV�RI�&RQWUD�&RVWD��0RQWHUH\��DQG�6DQ�%HQLWR�&RXQWLHV��/RFDO�+LVWRU\�6WXGLHV��9RO������&DOLIRUQLD�
+LVWRU\�&HQWHU��'H$Q]D�&ROOHJH��&XSHUWLQR��&DOLIRUQLD��

+LOGHEUDQGW��:�5��
����� $UFKDHRORJLFDO�5HVHDUFK�RI�WKH�6RXWKHUQ�6DQWD�&ODUD�9DOOH\�3URMHFW��5HSRUW�RQ�ILOH��&DOLIRUQLD�

'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��6DQ�)UDQFLVFR��

+LOGHEUDQGW��:LOOLDP��DQG�3DWULFLD�0LNNHOVHQ�
����� $UFKDHRORJLFDO�7HVW�([FDYDWLRQV�DW�)RXUWHHQ�6LWHV�$ORQJ�+LJKZD\V�����DQG������6DQWD�&ODUD�DQG�6DQ�

%HQLWR�&RXQWLHV��&DOLIRUQLD�9ROXPH����3UHKLVWRU\��3UHSDUHG�IRU�&DOWUDQV�'LVWULFW����2DNODQG��5HSRUW�RQ�
ILOH��1RUWKZHVW�,QIRUPDWLRQ�&HQWHU�RI�WKH�&DOLIRUQLD�+LVWRULFDO�5HVRXUFHV�,QIRUPDWLRQ�6\VWHP��6RQRPD�
6WDWH�8QLYHUVLW\��5RKQHUW�3DUN��

+ROVDSSOH��0DUN�DQG�-RH�&DUUROO�
����� &DEULOOR�&ROOHJH�$UFKDHRORJLFDO�6LWH�6XUYH\�5HFRUG�IRU�3�����������RQ�ILOH��1RUWKZHVW�,QIRUPDWLRQ�

&HQWHU��5RKQHUW�3DUN��&DOLIRUQLD��

+RRYHU��0��%���+��(��5HQVFK��(��*��5HQVFK��DQG�:��1��$EHORH�
����� +LVWRULF�6SRWV�LQ�&DOLIRUQLD��6WDQIRUG�8QLYHUVLW\�3UHVV��6WDQIRUG��&DOLIRUQLD��

+RRYHU��5�/���DQG�:�%��6DZ\HU�
����� /RV�2VRV�-XQLRU�+LJK�6FKRRO�6LWH���6/2������6DQ�/XLV�2ELVSR�&RXQW\�$UFKDHRORJLFDO�6RFLHW\�

2FFDVLRQDO�3DSHU�����

+\ONHPD��0�*��
����� 3UHKLVWRULF�1DWLYH�$PHULFDQ�$GDSWDWLRQV�$ORQJ�WKH�&HQWUDO�&DOLIRUQLD�&RDVW�RI�6DQ�0DWHR�DQG�6DQWD�

&UX]�&RXQWLHV��0DVWHU¶V�WKHVLV��6DQ�-RVH�6WDWH�8QLYHUVLW\��

-HQQLQJV��&�:��
����� *HRORJLF�0DS�RI�&DOLIRUQLD���&DOLIRUQLD�*HRORJLF�'DWD�0DS�6HULHV�QR�����'LYLVLRQ�RI�0LQHV�DQG�

*HRORJ\��

-RQHV��7�/��
����� %LJ�6XU��$�.H\VWRQH�LQ�&HQWUDO�&DOLIRUQLD�&XOWXUDO�+LVWRU\��3DFLILF�&RDVW�$UFKDHRORJLFDO�6RFLHW\�

4XDUWHUO\��������������
����� 7UDQVLWLRQV�LQ�3UHKLVWRULF�'LHW��0RELOLW\��DQG�([FKDQJH��DQG�6RFLDO�2UJDQL]DWLRQ�$ORQJ�&DOLIRUQLD¶V�

%LJ�6XU�&RDVW��8QSXEOLVKHG�3K�'��GLVVHUWDWLRQ��'HSDUWPHQW�RI�$QWKURSRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��
'DYLV��8QLYHUVLW\�0LFURILOPV��$QQ�$UERU��

����� 3UHKLVWRULF�+XPDQ�(FRORJ\�RI�WKH�%LJ�6XU�&RDVW��&DOLIRUQLD��&RQWULEXWLRQV�RI�WKH�8QLYHUVLW\�RI�
&DOLIRUQLD�$UFKDHRORJLFDO�5HVHDUFK�)DFLOLW\��%HUNHOH\��

-RQHV��7�/���DQG�-��)HUQHDX�
����� 3UHKLVWRU\�RI�6DQ�6LPHRQ�5HHI�$UFKDHRORJLFDO�'DWD�5HFRYHU\�DW�&$�6/2�����DQG�������6DQ�/XLV�

2ELVSR�&RXQW\��&DOLIRUQLD��6DQ�/XLV�2ELVSR�&RXQW\�$UFKDHRORJLFDO�6RFLHW\�2FFDVLRQDO�3DSHU�1R������

-RQHV��'���DQG�:�5��+LOGHEUDQGW�
����� $UFKDHRORJLFDO�,QYHVWLJDWLRQ�DW�6DQG�+LOO�%OXII��3RUWLRQV�RI�3UHKLVWRULF�6LWH�&$�6&U����6DQWD�&UX]�

&RXQW\��&DOLIRUQLD��)DU�:HVWHUQ�$QWKURSRORJLFDO�5HVHDUFK�*URXS��5HSRUW�RQ�ILOH�ZLWK�WKH�&DOLIRUQLD�
$UFKDHRORJLFDO�,QYHQWRU\�1RUWKZHVW�,QIRUPDWLRQ�&HQWHU�DW�6RQRPD�6WDWH�8QLYHUVLW\��

����� $UFKDHRORJLFDO�,QYHVWLJDWLRQV�DW�6LWHV�&$�6&5�����&$�6&5�����&$�6&5������DQG�&$�6&5��������IRU�
WKH�1RUWK�&RDVW�7UHDWHG�:DWHU�0DLQ�3URMHFW��6DQWD�&UX]�&RXQW\��&DOLIRUQLD��6XEPLWWHG�WR�WKH�&LW\�RI�
6DQWD�&UX]��

-RQHV��7�/��DQG�'�$��-RQHV�
����� (ONKRUQ�6ORXJK�5HYLVLWHG��5HDVVHVVLQJ�WKH�&KURQRORJ\�RI�&$�017������-RXUQDO�RI�&DOLIRUQLD�DQG�

*UHDW�%DVLQ�$QWKURSRORJ\�������������
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-RQHV��7�/���DQG�-��5LFKPDQ�
����� 2Q�0XVVHOV��0\WLOXV�FDOLIRUQLDQXV�DV�D�3UHKLVWRULF�5HVRXUFH��1RUWK�$PHULFDQ�$UFKDHRORJLVW�����������

����

-RQHV��7�/���DQG�*��:DXJK�
����� &OLPDWLF�&RQVHTXHQFHV�RU�3RSXODWLRQ�3UDJPDWLVP"��$�0LGGOH�+RORFHQH�3UHKLVWRU\�RI�WKH�&DOLIRUQLD�

&RDVW��,Q�$UFKDHRORJ\�RI�WKH�&DOLIRUQLD�&RDVW�'XULQJ�WKH�0LGGOH�+RORFHQH��HGLWHG�E\�-�0��(UODQGVRQ�
DQG�0�$��*ODVVRZ��SS����������3HUVSHFWLYHV�LQ�&DOLIRUQLD�$UFKDHRORJ\��9RO����,QVWLWXWH�RI�
$UFKDHRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV��

-RQHV��'�$���&��<RXQJ��DQG�:�5��+LOGHEUDQGW�
����� 3UHKLVWRULF�2FFXSDWLRQV�RQ�$QFLHQW�+DOF\RQ�%D\�(VWXDU\��([FDYDWLRQV�DW�6LWHV�&$�6/2�����DQG�&$�

6/2�������3LVPR�%HDFK��&DOLIRUQLD��6DQ�/XLV�2ELVSR�&RXQW\�$UFKDHRORJLFDO�6RFLHW\��2FFDVLRQDO�
3DSHU�1R������

-RQHV��7�/���DQG�7��9DQ�%XHUHQ��6��*UDQWKDP��-��+XGGOHVRQ��DQG�7�:��)XQJ�
����� $UFKDHRORJLFDO�7HVW�([FDYDWLRQV�IRU�WKH�6WDWH�+LJKZD\���:LGHQLQJ�3URMHFW�1HDU�&DVWURYLOOH��

0RQWHUH\�&RXQW\��&DOLIRUQLD��3UHSDUHG�IRU�&DOWUDQV��'LVWULFW����6DQ�/XLV�2ELVSR��&DOLIRUQLD��

.HQQHWW��'�-��
����� %HKDYLRUDO�(FRORJ\�DQG�WKH�(YROXWLRQ�RI�WKH�+XQWHU�*DWKHUHU�6RFLHWLHV�RQ�WKH�1RUWKHUQ�&KDQQHO�

,VODQGV��&DOLIRUQLD��3K�'��'LVVHUWDWLRQ��'HSDUWPHQW�RI�$QWKURSRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�
%DUEDUD��$QQ�$UERU��8QLYHUVLW\�0LFURILOPV��

.HQQHWW��'�-���DQG�-�3��.HQQHWW�
����� &RPSHWLWLYH�DQG�&RRSHUDWLYH�5HVSRQVHV�WR�&OLPDWLF�,QVWDELOLW\�LQ�&RDVWDO�6RXWKHUQ�&DOLIRUQLD��

$PHULFDQ�$QWLTXLW\�������������

.LQJ��7KRPDV�)��
����� 7KH�(YROXWLRQ�RI�6WDWXV�$VFULSWLRQ�DURXQG�6DQ�)UDQFLVFR�%D\��,Q�$QWDS��&DOLIRUQLD�,QGLDQ�3ROLWLFDO�

DQG�(FRQRPLF�2UJDQL]DWLRQ��/�-��%HDQ�DQG�7�)��.LQJ��HGLWRUV��SS���������%DOOHQD�3UHVV�
$QWKURSRORJLFDO�3DSHUV��1R�����5DPRQD��&DOLIRUQLD��

.RFK��0DUJDUHW�
����� 6DQWD�&UX]�&RXQW\��3DUDGH�RI�WKH�3DVW��2WWHU�%�%RRNV��6DQWD�&UX]��&DOLIRUQLD���

.URHEHU��$OIUHG�
����� +DQGERRN�RI�WKH�,QGLDQV�RI�&DOLIRUQLD��%XUHDX�RI�$PHULFDQ�(WKQRORJ\�%XOOHWLQ�����:DVKLQJWRQ��'�&��

/DPEHUW��3�0��
����� +HDOWK�LQ�3UHKLVWRULF�3RSXODWLRQV�RI�WKH�6DQWD�%DUEDUD�&KDQQHO�,VODQGV��$PHULFDQ�$QWLTXLW\��������

��������

/HRQDUG��1�1���'��$EUDPV��'�/��:HLGH��DQG�0��6XVLD�
����� $UFKDHRORJLFDO�6DOYDJH�RI�WKH�3LFR�&UHHN�DQG�/LWWOH�3LFR�&UHHN�6LWHV��5REHUW�(��6FKHQN�$UFKLYHV�RI�

&DOLIRUQLD�$UFKDHRORJ\����7UHJDQ]D�0XVHXP��6DQ�)UDQFLVFR�6WDWH�8QLYHUVLW\��

/HYHQWKDO��$ODQ��/HV�)LHOG��+DQN�$OYDUH]��DQG�5RVHPDU\�&DPEUD�
����� 7KH�2KORQH�%DFN�IURP�([WLQFWLRQ��LQ�7KH�2KORQH�3DVW�DQG�3UHVHQW��/RZHOO�-RKQ�%HDQ��HGLWRU��%DOOHQD�

3UHVV�$QWKURSRORJLFDO�3DSHUV�1R������SS�����������0HQOR�3DUN��

/HY\��5LFKDUG�
����� &RVWDQRDQ��+DQGERRN�RI�1RUWK�$PHULFDQ�,QGLDQV��5REHUW�)��+HL]HU��HGLWRU��9RO�����SS�����������

:DVKLQJWRQ��'�&��6PLWKVRQLDQ�,QVWLWXWLRQ��

/|QQEHUJ��$OODQ�
����� &DEULOOR�&ROOHJH�$UFKDHRORJLFDO�6LWH�6XUYH\�5HFRUG�IRU�3�����������RQ�ILOH��1RUWKZHVW�,QIRUPDWLRQ�

&HQWHU��5RKQHUW�3DUN��&DOLIRUQLD��

0DUJROLQ��0DOFROP�
���� 7KH�2KORQH�:D\��,QGLDQ�/LIH�LQ�WKH�6DQ�)UDQFLVFR�DQG�0RQWHUH\�%D\�$UHDV��+H\GD\�%RRNV��%HUNHOH\��
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0F*RZDQ��'��DQG�6��'RQGHUR�
����� 'HSDUWPHQW�RI�3DUNV�DQG�5HFUHDWLRQ�3ULPDU\�5HFRUG�IRU�3����������RQ�ILOH��1RUWKZHVW�,QIRUPDWLRQ�

&HQWHU��5RKQHUW�3DUN��&DOLIRUQLD��VXEPLWWHG�E\�-RQHV�	�6WRNHV�$VVRFLDWHV��

0HLJKDQ��&�:��
����� 2EVLGLDQ�'DWLQJ�RI�WKH�0DOLEX�6LWH��,Q�2EVLGLDQ�'DWHV�,,��$�&RPSHQGLXP�RI�2EVLGLDQ�+\GUDWLRQ�

'HWHUPLQDWLRQV�PDGH�DW�WKH�8&/$�2EVLGLDQ�+\GUDWLRQ�/DERUDWRU\��HGLWHG�E\�&�:��0HLJKDQ�DQG�3�,��
9DQGHUKRHYHQ��SS�����������8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV�,QVWLWXWH�RI�$UFKDHRORJ\�
0RQRJUDSK�1�����

0HUULDP��&��+DUW�
����� (WKQRJUDSKLF�1RWHV�RQ�&HQWUDO�&DOLIRUQLD�,QGLDQ�7ULEHV��5REHUW�)��+HL]HU��HGLWRU��8QLYHUVLW\�RI�

&DOLIRUQLD�$UFKDHRORJLFDO�6XUYH\�5HSRUWV��1R���������%HUNHOH\��

0LNNHOVHQ��3��:��+LOGHEUDQGW��DQG�'��-RQHV�
����� 3UHKLVWRULF�$GDSWDWLRQV�RQ�WKH�6KRUHV�RI�0RUUR�%D\��$�5HSRUW�RQ�([FDYDWLRQV�DW�6LWH�&$�6/2������

0RUUR�%D\��DQG�&DOLIRUQLD��6XEPLWWHG�WR�&DOLIRUQLD�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��'LVWULFW����6DQ�/XLV�
2ELVSR��

0LNNHOVHQ��3���HW�DO���
����� $�7LPH�RI�/LWWOH�&KRLFH��7KH�'LVLQWHJUDWLRQ�RI�7ULEDO�&XOWXUH�LQ�WKH�6DQ�)UDQFLVFR�%D\�$UHD�������
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James M. Brezack, President 
Brezack & Associates Planning 
3000 Citrus Circle, Suite 210  
Walnut Creek, CA 94598 
 
C/o Jennifer M. Farquhar, M.A., Principal 
Albion Environmental, INc. 
1414 Soquel Ave., Suite 205 
Santa Cruz, CA 95062 
 
Re: former Point Pinos Wastewater Treatment Plant – Pacific Grove 
 
Dear James and Jennifer: 
 
Per your request, we have conducted a preliminary review for potential historic resources (fatal 
flaw analysis)  of  Pacific  Grove’s  former  Point  Pinos  Wastewater  Treatment  Plant.  Following  is  a  
summary of our investigation and findings: 

Project Summary: Provide treatment of Pacific Grove wastewater at a new local Satellite 
Recycled Water Treatment Plant (SRWTP) at the former Point Pinos Wastewater Treatment 
Plant (WWTP) and deliver recycled water to irrigation sites in the city. To minimize 
environmental impacts such as odors, noise, vibration, and aesthetic impacts, the SRWTP will 
be enclosed in structures with adequate ventilation, air scrubbers, and architectural designs 
compatible with surrounding structures. The SRWTP will make use of the existing structures 
storage at the former Point Pinos WWTP for diurnal and operational storage if feasible. A 
footprint of approximately 18,000 square feet is needed for the treatment facilities. During the 
winter, when there is little or no irrigation demand, the SRWTP will continue to operate at a 
reduced rate to maintain biomass performance. 

Background: Prior to connection to Monterey Regional Water Pollution  Control  Agency’s 
(MRWPCA) Regional Treatment Plant, wastewater from Pacific Grove was treated at the Point 
Pinos Wastewater Treatment Plant. The Point Pinos WWTP was formally opened in January of 
1953, although architectural plans date back to January 1952, and references in California 
Bureau of Sanitary Engineering Papers located at the University of California, Riverside, state 
that Pacific Grove was seeking permission to construct a new municipal sewage system as early 
as 1947. 

The Point Pinos WWTP when in operation had a capacity of 2 million gallons per day (mgd). 
Treated wastewater was discharged through an outfall to the Pacific Ocean. The Point Pinos 
WWTP was decommissioned in 1980.  
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A R C H I V E S  &  A R C H I T E C T U R E  
 

The former Point Pinos WWTP is surrounded by mature vegetation and trees and is screened 
from visibility from the Golf Links, Oceanview Boulevard, and the Pacific Ocean and Monterey 
Bay.  

 
Project Details: Source water quality to the SRWTP is expected to be that of typical municipal 
wastewater. The wastewater to be recycled will be diverted from the collection system, owned 
by the City. Wastewater that will be diverted from the sewer to the proposed new satellite 
reclamation plant at Point Pinos will be from residences in the City of Pacific Grove. The 
reclaimed water that will be produced at Point Pinos will become a new water supply to 
California American Water (Cal-Am). 

The former sewage diversion in Asilomar Drive will be reconstructed with a new controllable 
diversion valve. The diversion is located at Manhole 802 on Asilomar Drive between 
Lighthouse Avenue and Del Monte Boulevard. The diversion location is approximately 1,160 
feet from the Point Pinos WWTP. Diversion of sanitary sewer flows from Manhole 802 to the 
Point Pinos WWTP will be accomplished by connecting the existing manhole to a new manhole 
adjacent to the golf links. A new 8-inch diversion pipeline will be constructed in the alignment 
of the former wastewater diversion pipeline to the Point Pinos WWTP. The new diversion 
pipeline will be constructed with pipe bursting technology. Valves will be installed to connect 
manholes to allow wet weather flows to remain in the Pacific Grove sewer system, while dry 
weather sanitary flows will be diverted to the SRWTP. 
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Historic Resources: 

In our preliminary review of potential historic resources associated with and that may be 
potentially affected by the project, we found that the former Point Pinos Wasterwater Treatment 
Plant may have some historic significance that warrants further investigation.  

In the mid-1940s, outbreaks of water-borne diseases, degradation of fishing and recreational 
waters, coupled with war-time industrial development and population growth prompted a new 
appraisal of water pollution control in California. Attempts to address and solve new pollution 
concerns were largely unsuccessful due to the overlap of governmental agencies. Pacific Grove, 
not immune to the rapid growth brought about by World War II, had unsuccessfully attempted 
to obtain permission to build a new treatment plant in 1947. By 1949, the California Assembly 
Committee  on  Water  Pollution  recommended  sweeping  changes  in  California’s  approach to 
water pollution control and water quality, and following their recommendations, the California 
Legislature enacted the Dickey Water Pollution Act that took effect October 1, 1949. Engineering 
for the Point Pinos WWTP was underway shortly after the enactment of this legislation, and 
may be associated in either a primary or secondary way with the significant change in patterns 
in pollution and water quality management at the state level. 

The designer of the Point Pinos WWTP was Sanitary Engineer, Harry N. Jenks. Harry Jenks 
opened an engineering office in Palo Alto, where he worked from 1933 until his death in 1964. 
His most significant contribution was the Biofiltration Process, which became an industry 
standard. Eventually, Harry and his son, John who joined the firm in 1948, designed 23 of the 
treatment plants in the San Francisco Bay Area as well as numerous plants throughout 
California. During his lifetime, Jenks patented a number of new processes to treat water and 
wastewater, including ten new ten new treatment processes. He appears to be a significant 
personage in California history. 

Additional research into the development of this particular treatment plant will clarify its 
significance within this aspect of regional public works engineering, and will place it in the 
larger context of Harry N. Jenks’ career. Information pertaining to this subject is presently 
archived with California Bureau of Sanitary Engineering Papers, MS 80/3, Water Resources 
Collections and Archives at the University of California, Riverside. 

Documentation of the Point Pinos WWTP site using California DPR523 series forms, with 
technical facility description, photographs, historic context, and determination of potential 
significance using California Register of Historical Resources significance criteria will provide 
information that can be used by the lead agency for this project to determine if the project 
involves an historic property that may qualify for the Register, and if so, if the project may affect 
those resources in an adverse way. 

Sincerely, 

  
Franklin Maggi, Architectural Historian 
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July 23, 2013 
 
James M. Brezack 
Brezack & Associates Planning 
3000 Citrus Circle, Suite 210 
Walnut Creek, CA 94598 
 
RE: Pacific Grove Local Water Project 
 
 
Dear Mr. Brezack, 

DENISE DUFFY & ASSOCIATES, Inc. (DD&A) was contracted by Brezack & Associates Planning 
perform an initial reconnaissance survey and analysis of existing biological occurrence databases to 
determine the potential for presence of special-status plants and animals or sensitive habitats within the 
boundaries of the Pacific Grove Local Water Project (Project). Specifically, the Project site has been 
defined to include the fenced area located along Ocean View Boulevard in the City of Pacific Grove; 
adjacent to the Pacific Grove Golf Links and Pt. Pinos (APN 007-011-003) (Figure 1).  

The emphasis of this study is to describe the existing biological resources within the Project site, and 
identify potential constraints that may occur to special-status botanical and wildlife species and sensitive 
habitats. 

METHODS 

A biological survey was conducted by DD&A Associate Environmental Scientist, Matthew Johnson, on 
July 18, 2013. Prior to the site visit, special-status plant and wildlife species occurrence records in the 
United States Geological Survey (USGS) Monterey quadrangle and four surrounding quadrangles 
(Marina, Mt. Carmel, Seaside, and Soberanes Pt.) from the California Natural Diversity Data Base 
(CNDDB) and other materials referenced below were reviewed to create a list of special-status plant and 
wildlife species known or with the potential to occur in the vicinity of the Project (see attached). Habitats 
within the Project site were characterized in the field to assess potential project-related impacts to wildlife 
and wildlife habitats and for potential occurrences of special-status plant and wildlife species. 

RESULTS  

The Project site is located on a heavily disturbed lot adjacent to the Pacific Grove Golf Links and Ocean 
View Boulevard. The City of Pacific Grove operates this lot as a corps yard and water facility. Two 
structures remain from the former Pt. Pinos Wastewater Treatment Plant (a clarifier/administrative office 
and a sludge digester) and heavily traveled dirt driveways dominate the lot. Construction materials and 
debris are littered around the driveways and fill material is stockpiled in the northwestern corner of the 
site. The entire site is surrounded, along the fence line, by Monterey cypress (+HVSHURF\SDULV�
PDFURFDUSD). The disturbance associated with the use of the site prohibits vegetation from emerging and 
therefore a majority of the site is bare ground. Areas of the Project site that are not bare ground would be 
classified as ruderal/disturbed. This habitat type is dominated by non-native species such as slender oat 
($YHQD� EDUEDWD), ripgut brome (%URPXV� GLDQGUXV), yellow star thistle (&HQWDXUHD� VROVWLWLDOLV), iceplant 
(&DUSREURWXV�HGXOLV), and wild radish (5DSKDQXV�VDWLYXV). Additional species present within the Project 
site include rabbit-foot grass (3RO\SRJRQ� PRQVSHVVXODQD), coyote bush (%DFFKDULV� SLOXODULV), poison 
hemlock (&RQLXP�PDFXODWXP), Pride of Madeira ((FKLXP�FDQGLFDQV), bull thistle (&LUVLXP�YXOJDUH), and 
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Italian rye grass ()HVWXFD�SHUHQQLV). Wildlife species that may inhabit this habitat include those that are 
adept at surviving in urban environments, including skunks (0HSKLWLGDH sp.), California ground squirrels 
(2WRVSHUPRSKLOXV� EHHFKH\L), and raccoons (3URF\RQ� ORWRU). Black-tailed deer (2GRFRLOHXV� KHPLRQXV�
FROXPELDQXV) have also been observed frequently at the Project site by City employees. (Avian species 
may use the Monterey Cypress surrounding the Project site as nesting habitat. 

No special-status plant or wildlife species were identified within the Project site. No special-status plant 
species are expected to occur based on the disturbance/maintenance regime and lack of suitable habitat. 
Some nesting avian species, including raptors, are afforded protection under the California Department of 
Fish and Game Code and the Migratory Bird Treaty Act. Monterey cypress surrounding the Project site 
could provide nesting habitat for avian species. No other special-status wildlife species are expected to 
occur within the Project site based on the lack of suitable habitat. 

CONCLUSION 
 
No special-status wildlife species were observed within the Project site during the field survey. Raptors 
and other avian species, protected under the MBTA and Fish and Game Code, have the potential to nest 
within the Monterey cypress surrounding the Project site. Impacts to nesting raptors and migratory birds 
may result from construction activities and removal of trees, and may be considered a significant impact 
under the California Environmental Quality Act (CEQA). These impacts can be reduced to a less-than-
significant level with the implementation of the mitigation provided below:   

7R� DYRLG�DQ G� UHGXFH�LPSDFWV�WR�QHVWLQJ�UDSW RUV� DQG�RWKHU�SURWHFWHG�QHVWLQJ�DYLDQ�VSHFLHV��
FRQVWUXFWLRQ�DFWLYLWLHV�FDQ�EH�WLPHG�WR�DYRLG�WKH�QHVWLQJ�VHDVRQ�SHULRG��)HEUXDU\���WR�$XJXVW������
$OWHUQDWLYHO\��LI�DYRLGDQFH�RI�WKH�QHVWLQJ�SHULRG�LV �QRW�IHDVLEOH��SUH�FRQVWUXFWLRQ�VXUYH\V�VKDOO�EH�
FRQGXFWHG�IRU�QHVWLQJ�UDSWRUV�DQG�RWKHU�SURWHFWHG� QHVWLQJ�DYLDQ�VSHFLHV�ZLWKLQ�DQG�LPPHGLDWHO\�
DGMDFHQW�WR�SURSRVHG�FRQVWUXFWLRQ�DFWLYLWLHV�LI�FRQV WUXFWLRQ�LV�WR�EH�LQLWLDWHG�EHWZHHQ�)HEUXDU\���
DQG�$XJXVW�����3UH�FRQVWUXFWLRQ�VXUYH\V�VKDOO�EH �FRQGXFWHG�QR� PRUH� WKDQ����GD\V�SULRU�WR�WKH�
VWDUW�RI�FRQVWUXFWLRQ��,I�QHVWLQJ�UDSWRUV�DQG�RU �RWKHU�QHVWLQJ�DYLDQ�VSHFLHV�DUH�LGHQWLILHG�GXUL QJ�
WKH� SUH�FRQVWUXFWLRQ�VXUYH\V�DQ�DSSURSULDWH�QR�GL VWXUEDQFH� EXIIHU� LPSRVHG�ZLWKLQ�ZKLFK�QR�
FRQVWUXFWLRQ�DFWLYLWLHV�RU�GLVWXUEDQFH�VKDOO�W DNH�SODFH��JHQHUDOO\�����IHHW�LQ�DOO�GLUHFWLRQV�� XQWLO�
WKH�\RXQJ�RI�WKH�\HDU�KDYH�IOHGJHG�DQG�DUH�QR�ORQJ HU�UHOLDQW�XSRQ�WKH�QHVW�RU� SDUHQWDO�FDUH�IRU�
VXUYLYDO��DV�GHWHUPLQHG�E\�D�TXDOLILHG�ELRORJLVW���

No special-status plant species were observed within the Project site during the field survey and none are 
expected to occur. Therefore, the Project will not result in impacts to special-status plant species. 

No sensitive habitats were observed within the Project site during the field survey and none are expected 
to occur. Therefore, the Project will not result in impacts to sensitive habitats. 

If you have any questions of comments please feel free to contact me by phone: (831) 373-4341 or email: 
mjohnson@ddaplanning.com.  
 
Sincerely, 
 

 
Matthew Johnson 
Associate Environmental Scientist 
 



O
C

E

A
N

 V
I E

W
 B

L V D

¯

Denise Duffy and Associates, Inc.
Monterey | Truckee | San Jose

Environmental Consultants       Resource Planners

947 Cass Street, Suite 5 

Monterey, CA 93940

(831) 373-4341

File:

Title:

Scale:

Project:

Date:Pacific Grove Local Water

Project Vicinity Map 1 inch = 0.02 miles

2013-42

Figure

1
C:\GIS\GIS_Projects\2013-42 PG Local Water\Final Products\Vicinity Map.mxd

7/18/2013

Approximate 

Project Boundaries

0 50 10025 Meters



7/18/13 Printer  Friendly  Data  Grid

https://nrm.dfg.ca.gov/gridprint.aspx 1/7

Quad  is  (Monterey  (3612158)  or  Marina  (3612167)  or  Seaside  (3612157)  or  Mt.  Carmel  (3612147)  or  Soberanes  Point  (3612148))

CNDDB  Element  Query  Results
ScientificName CommonName ElementCode OccCount GlobalRank StateRank FederalListingStatus StateListingStatus CNPSList OtherStatus Habitat

Agelaius  tricolor tricolored
blackbird ABPBXB0020 428 G2G3 S2 None None   

ABC_WLBCC-­
Watch  List  of
Birds  of
Conservation
Concern  |
BLM_S-­
Sensitive  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_EN-­
Endangered  |
USFWS_BCC-­
Birds  of
Conservation
Concern

Freshwater
marsh  |  Marsh  &
swamp  |  Swamp
|  Wetland

Allium  hickmanii Hickman's  onion PMLIL02140 26 G2 S2 None None 1B.2

BLM_S-­
Sensitive  |
USFS_S-­
Sensitive

Chaparral  |
Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  scrub  |
Valley  &  foothill
grassland

Ambystoma
californiense

California  tiger
salamander AAAAA01180 1067 G2G3 S2S3 Threatened Threatened   

CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_VU-­
Vulnerable

Cismontane
woodland  |
Meadow  &  seep
|  Riparian
woodland  |
Valley  &  foothill
grassland  |
Vernal  pool  |
Wetland

Anniella  pulchra
nigra

black  legless
lizard ARACC01011 39 G3G4T2T3Q S2 None None   

CDFW_SSC-­
Species  of
Special
Concern  |
USFS_S-­
Sensitive

Chaparral  |
Coastal  dunes  |
Coastal  scrub

Anniella  pulchra
pulchra

silvery  legless
lizard ARACC01012 91 G3G4T3T4Q S3 None None   

CDFW_SSC-­
Species  of
Special
Concern  |
USFS_S-­
Sensitive

Chaparral  |
Coastal  dunes  |
Coastal  scrub

Arctostaphylos
edmundsii

Little  Sur
manzanita PDERI04260 8 G2 S2.2 None None 1B.2 USFS_S-­

Sensitive

Chaparral  |
Coastal  bluff
scrub

Arctostaphylos
hookeri  ssp.
hookeri

Hooker's
manzanita PDERI040J1 18 G3T2? S2? None None 1B.2 BLM_S-­

Sensitive

Chaparral  |
Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  scrub

Arctostaphylos
montereyensis Toro  manzanita PDERI040R0 15 G2 S2.1 None None 1B.2 BLM_S-­

Sensitive

Chaparral  |
Cismontane
woodland  |
Coastal  scrub

Arctostaphylos
pajaroensis

Pajaro
manzanita PDERI04100 19 G2 S2.1 None None 1B.1 BLM_S-­

Sensitive Chaparral

Arctostaphylos
pumila

sandmat
manzanita PDERI04180 12 G2 S2.2 None None 1B.2 BLM_S-­

Sensitive

Chaparral  |
Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  dunes  |
Coastal  scrub

Astragalus  tener
var.  titi

coastal  dunes
milk-­vetch PDFAB0F8R2 6 G1T1 S1 Endangered Endangered 1B.1   

Coastal  bluff
scrub  |  Coastal
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dunes

Athene
cunicularia burrowing  owl ABNSB10010 1832 G4 S2 None None   

BLM_S-­
Sensitive  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_LC-­
Least  Concern
|
USFWS_BCC-­
Birds  of
Conservation
Concern

Coastal  prairie  |
Coastal  scrub  |
Great  Basin
grassland  |
Great  Basin
scrub  |  Mojavean
desert  scrub  |
Sonoran  desert
scrub  |  Valley  &
foothill  grassland

Buteo  regalis ferruginous
hawk ABNKC19120 96 G4 S3S4 None None   

CDFW_WL-­
Watch  List  |
IUCN_LC-­
Least  Concern
|
USFWS_BCC-­
Birds  of
Conservation
Concern

Great  Basin
grassland  |
Great  Basin
scrub  |  Pinon  &
juniper
woodlands  |
Valley  &  foothill
grassland

Castilleja
ambigua  var.
insalutata

pink  Johnny-­nip PDSCR0D403 13 G4T1 S1 None None 1B.1   
Coastal  bluff
scrub  |  Coastal
prairie

Central  Dune
Scrub

Central  Dune
Scrub CTT21320CA 24 G2 S2.2 None None       Coastal  dunes

Central  Maritime
Chaparral

Central  Maritime
Chaparral CTT37C20CA 19 G2 S2.2 None None       Chaparral

Centromadia
parryi  ssp.
congdonii

Congdon's
tarplant PDAST4R0P1 91 G4T2 S2 None None 1B.1 BLM_S-­

Sensitive
Valley  &  foothill
grassland

Charadrius
alexandrinus
nivosus

western  snowy
plover ABNNB03031 120 G3T3 S2 Threatened None   

ABC_WLBCC-­
Watch  List  of
Birds  of
Conservation
Concern  |
CDFW_SSC-­
Species  of
Special
Concern  |
USFWS_BCC-­
Birds  of
Conservation
Concern

Great  Basin
standing  waters  |
Sand  shore  |
Wetland

Chorizanthe
pungens  var.
pungens

Monterey
spineflower PDPGN040M2 31 G2T2 S2 Threatened None 1B.2   

Chaparral  |
Cismontane
woodland  |
Coastal  dunes  |
Coastal  scrub

Chorizanthe
robusta  var.
robusta

robust
spineflower PDPGN040Q2 22 G2T1 S1 Endangered None 1B.1 BLM_S-­

Sensitive

Cismontane
woodland  |
Coastal  bluff
scrub  |  Coastal
dunes

Clarkia
jolonensis Jolon  clarkia PDONA050L0 21 G2 S2.2 None None 1B.2 USFS_S-­

Sensitive
Cismontane
woodland

Coelus  globosus globose  dune
beetle IICOL4A010 49 G1 S1 None None    IUCN_VU-­

Vulnerable Coastal  dunes

Collinsia
multicolor

San  Francisco
collinsia PDSCR0H0B0 25 G2 S2.2 None None 1B.2   

Closed-­cone
coniferous  forest
|  Coastal  scrub

Cordylanthus
rigidus  ssp.
littoralis

seaside  bird's-­
beak PDSCR0J0P2 33 G5T2 S2 None Endangered 1B.1 BLM_S-­

Sensitive

Chaparral  |
Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  dunes  |
Coastal  scrub

Cypseloides
niger black  swift ABNUA01010 46 G4 S2 None None   

ABC_WLBCC-­
Watch  List  of
Birds  of
Conservation
Concern  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_LC-­
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Least  Concern
|
USFWS_BCC-­
Birds  of
Conservation
Concern

Danaus
plexippus

monarch
butterfly IILEPP2010 334 G5 S3 None None       Closed-­cone

coniferous  forest

Delphinium
californicum  ssp.
interius

Hospital  Canyon
larkspur PDRAN0B0A2 18 G3T2? S2? None None 1B.2   

Chaparral  |
Cismontane
woodland  |
Meadow  &  seep

Delphinium
hutchinsoniae

Hutchinson's
larkspur PDRAN0B0V0 23 G2 S2.1 None None 1B.2 USFS_S-­

Sensitive

Broadleaved
upland  forest  |
Chaparral  |
Coastal  prairie  |
Coastal  scrub

Emys
marmorata

western  pond
turtle ARAAD02030 1135 G3G4 S3 None None   

BLM_S-­
Sensitive  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_VU-­
Vulnerable  |
USFS_S-­
Sensitive

Aquatic  |
Artificial  flowing
waters  |
Klamath/North
coast  flowing
waters  |
Klamath/North
coast  standing
waters  |  Marsh  &
swamp  |
Sacramento/San
Joaquin  flowing
waters  |
Sacramento/San
Joaquin  standing
waters  |  South
coast  flowing
waters  |  South
coast  standing
waters  |  Wetland

Eremophila
alpestris  actia

California
horned  lark ABPAT02011 77 G5T3Q S3 None None   

CDFW_WL-­
Watch  List  |
IUCN_LC-­
Least  Concern

Marine  intertidal
&  splash  zone
communities  |
Meadow  &  seep

Ericameria
fasciculata

Eastwood's
goldenbush PDAST3L080 17 G2 S2.1 None None 1B.1 BLM_S-­

Sensitive

Chaparral  |
Closed-­cone
coniferous  forest
|  Coastal  dunes  |
Coastal  scrub

Eriogonum
nortonii

Pinnacles
buckwheat PDPGN08470 24 G2 S2.3 None None 1B.3   

Chaparral  |
Valley  &  foothill
grassland

Erysimum
ammophilum

sand-­loving
wallflower PDBRA16010 22 G2 S2.2 None None 1B.2 BLM_S-­

Sensitive

Chaparral  |
Coastal  dunes  |
Coastal  scrub

Erysimum
menziesii

Menzies'
wallflower PDBRA160R0 19 G2 S2 Endangered Endangered 1B.1    Coastal  dunes

Eucyclogobius
newberryi tidewater  goby AFCQN04010 117 G3 S2S3 Endangered None   

AFS_EN-­
Endangered  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_VU-­
Vulnerable

Aquatic  |
Klamath/North
coast  flowing
waters  |
Sacramento/San
Joaquin  flowing
waters  |  South
coast  flowing
waters

Euphilotes
enoptes  smithi

Smith's  blue
butterfly IILEPG2026 66 G5T1T2 S1S2 Endangered None   

XERCES_CI-­
Critically
Imperiled

Coastal  dunes  |
Coastal  scrub

Fritillaria  liliacea fragrant  fritillary PMLIL0V0C0 69 G2 S2 None None 1B.2 USFS_S-­
Sensitive

Coastal  prairie  |
Coastal  scrub  |
Ultramafic  |
Valley  &  foothill
grassland

Gilia  tenuiflora
ssp.  arenaria sand  gilia PDPLM041P2 29 G3G4T2 S2 Endangered Threatened 1B.2   

Chaparral  |
Cismontane
woodland  |
Coastal  dunes  |
Coastal  scrub

Hesperocyparis
goveniana Gowen  cypress PGCUP04031 4 G1 S1 Threatened None 1B.2   

Chaparral  |
Closed-­cone
coniferous  forest
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Hesperocyparis
macrocarpa

Monterey
cypress PGCUP04060 2 G1 S1 None None 1B.2    Closed-­cone

coniferous  forest

Horkelia  cuneata
var.  sericea

Kellogg's
horkelia PDROS0W043 38 G4T2 S2? None None 1B.1 USFS_S-­

Sensitive

Chaparral  |
Closed-­cone
coniferous  forest
|  Coastal  dunes  |
Coastal  scrub

Lasiurus
cinereus hoary  bat AMACC05030 235 G5 S4? None None   

IUCN_LC-­
Least  Concern
|  WBWG_M-­
Medium
Priority

Broadleaved
upland  forest  |
Cismontane
woodland  |
Lower  montane
coniferous  forest
|  North  coast
coniferous  forest

Lasthenia
conjugens

Contra  Costa
goldfields PDAST5L040 33 G1 S1 Endangered None 1B.1   

Alkali  playa  |
Cismontane
woodland  |
Valley  &  foothill
grassland  |
Vernal  pool  |
Wetland

Layia  carnosa beach  layia PDAST5N010 22 G2 S2 Endangered Endangered 1B.1    Coastal  dunes  |
Coastal  scrub

Linderiella
occidentalis

California
linderiella ICBRA06010 382 G3 S2S3 None None    IUCN_NT-­Near

Threatened Vernal  pool

Lupinus
tidestromii

Tidestrom's
lupine PDFAB2B3Y0 21 G1 S1 Endangered Endangered 1B.1    Coastal  dunes

Malacothamnus
palmeri  var.
involucratus

Carmel  Valley
bush-­mallow PDMAL0Q0B1 32 G3T2Q S2.2 None None 1B.2

BLM_S-­
Sensitive  |
USFS_S-­
Sensitive

Chaparral  |
Cismontane
woodland  |
Ultramafic

Malacothamnus
palmeri  var.
palmeri

Santa  Lucia
bush-­mallow PDMAL0Q0B5 9 G3T2Q S2.2 None None 1B.2 USFS_S-­

Sensitive Chaparral

Malacothrix
saxatilis  var.
arachnoidea

Carmel  Valley
malacothrix PDAST660C2 17 G5T2 S2 None None 1B.2

BLM_S-­
Sensitive  |
USFS_S-­
Sensitive

Chaparral  |
Coastal  scrub

Microseris
paludosa

marsh
microseris PDAST6E0D0 31 G2 S2.2 None None 1B.2   

Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  scrub  |
Valley  &  foothill
grassland

Monolopia
gracilens

woodland
woollythreads PDAST6G010 45 G2G3 S2S3 None None 1B.2   

Broadleaved
upland  forest  |
Chaparral  |
Cismontane
woodland  |  North
coast  coniferous
forest  |
Ultramafic  |
Valley  &  foothill
grassland

Monterey
Cypress  Forest

Monterey
Cypress  Forest CTT83150CA 2 G1 S1.2 None None       Closed-­cone

coniferous  forest

Monterey  Pine
Forest

Monterey  Pine
Forest CTT83130CA 11 G1 S1.1 None None       Closed-­cone

coniferous  forest

Monterey  Pygmy
Cypress  Forest

Monterey
Pygmy  Cypress
Forest

CTT83162CA 2 G1 S1.1 None None       Closed-­cone
coniferous  forest

Northern  Bishop
Pine  Forest

Northern  Bishop
Pine  Forest CTT83121CA 1 G2 S2.2 None None       Closed-­cone

coniferous  forest

Northern  Coastal
Salt  Marsh

Northern
Coastal  Salt
Marsh

CTT52110CA 53 G3 S3.2 None None       Marsh  &  swamp
|  Wetland

Oceanodroma
homochroa

ashy  storm-­
petrel ABNDC04030 21 G2 S2 None None   

ABC_WLBCC-­
Watch  List  of
Birds  of
Conservation
Concern  |
BLM_S-­
Sensitive  |
CDFW_SSC-­
Species  of
Special
Concern  |

Protected
deepwater
coastal
communities



7/18/13 Printer  Friendly  Data  Grid

https://nrm.dfg.ca.gov/gridprint.aspx 5/7

IUCN_EN-­
Endangered  |
USFWS_BCC-­
Birds  of
Conservation
Concern

Oncorhynchus
mykiss  irideus

steelhead  -­
south/central
California  coast
DPS

AFCHA0209H 32 G5T2Q S2 Threatened None   

AFS_TH-­
Threatened  |
CDFW_SSC-­
Species  of
Special
Concern

Aquatic  |
Sacramento/San
Joaquin  flowing
waters  |  South
coast  flowing
waters

Pelecanus
occidentalis
californicus

California  brown
pelican ABNFC01021 19 G4T3 S1S2 Delisted Delisted   

BLM_S-­
Sensitive  |
CDFW_FP-­
Fully
Protected

  

Phrynosoma
blainvillii

coast  horned
lizard ARACF12100 677 G4G5 S3S4 None None   

BLM_S-­
Sensitive  |
CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_LC-­
Least  Concern
|  USFS_S-­
Sensitive

Chaparral  |
Cismontane
woodland  |
Coastal  bluff
scrub  |  Coastal
scrub  |  Desert
wash  |  Pinon  &
juniper
woodlands  |
Riparian  scrub  |
Riparian
woodland  |
Valley  &  foothill
grassland

Pinus  radiata Monterey  pine PGPIN040V0 5 G1 S1 None None 1B.1   

Cismontane
woodland  |
Closed-­cone
coniferous  forest

Piperia  yadonii Yadon's  rein
orchid PMORC1X070 29 G2 S2 Endangered None 1B.1   

Chaparral  |
Closed-­cone
coniferous  forest
|  Coastal  bluff
scrub

Plagiobothrys
uncinatus

hooked
popcornflower PDBOR0V170 14 G2 S2 None None 1B.2

BLM_S-­
Sensitive  |
USFS_S-­
Sensitive

Chaparral  |
Cismontane
woodland  |
Valley  &  foothill
grassland

Potentilla
hickmanii

Hickman's
cinquefoil PDROS1B0U0 5 G1 S1 Endangered Endangered 1B.1   

Closed-­cone
coniferous  forest
|  Coastal  bluff
scrub  |
Freshwater
marsh  |  Marsh  &
swamp  |
Meadow  &  seep
|  Wetland

Rana  draytonii California  red-­
legged  frog AAABH01022 1338 G4T2T3 S2S3 Threatened None   

CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_VU-­
Vulnerable

Aquatic  |
Artificial  flowing
waters  |  Artificial
standing  waters  |
Freshwater
marsh  |  Marsh  &
swamp  |
Riparian  forest  |
Riparian  scrub  |
Riparian
woodland  |
Sacramento/San
Joaquin  flowing
waters  |
Sacramento/San
Joaquin  standing
waters  |  South
coast  flowing
waters  |  South
coast  standing
waters  |  Wetland

Reithrodontomys
megalotis
distichlis

Salinas  harvest
mouse AMAFF02032 7 G5T1 S1 None None       Marsh  &  swamp

|  Wetland

Riparia  riparia bank  swallow ABPAU08010 282 G5 S2S3 None Threatened   

BLM_S-­
Sensitive  |
IUCN_LC-­
Least  Concern

Riparian  scrub  |
Riparian
woodland
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Rosa  pinetorum pine  rose PDROS1J0W0 11 G2Q S2.2 None None 1B.2    Closed-­cone
coniferous  forest

Sidalcea
malachroides

maple-­leaved
checkerbloom PDMAL110E0 136 G3G4 S3S4.2 None None 4.2   

Broadleaved
upland  forest  |
Coastal  prairie  |
Coastal  scrub  |
North  coast
coniferous  forest

Stebbinsoseris
decipiens

Santa  Cruz
microseris PDAST6E050 16 G2 S2.2 None None 1B.2   

Broadleaved
upland  forest  |
Chaparral  |
Closed-­cone
coniferous  forest
|  Coastal  prairie  |
Coastal  scrub  |
Ultramafic

Taxidea  taxus American
badger AMAJF04010 470 G5 S4 None None   

CDFW_SSC-­
Species  of
Special
Concern  |
IUCN_LC-­
Least  Concern

Alkali  marsh  |
Alkali  playa  |
Alpine  |  Alpine
dwarf  scrub  |
Bog  &  fen  |
Brackish  marsh  |
Broadleaved
upland  forest  |
Chaparral  |
Chenopod  scrub
|  Cismontane
woodland  |
Closed-­cone
coniferous  forest
|  Coastal  bluff
scrub  |  Coastal
dunes  |  Coastal
prairie  |  Coastal
scrub  |  Desert
dunes  |  Desert
wash  |
Freshwater
marsh  |  Great
Basin  grassland
|  Great  Basin
scrub  |  Interior
dunes  |  Ione
formation  |
Joshua  tree
woodland  |
Limestone  |
Lower  montane
coniferous  forest
|  Marsh  &
swamp  |
Meadow  &  seep
|  Mojavean
desert  scrub  |
Montane  dwarf
scrub  |  North
coast  coniferous
forest  |
Oldgrowth  |
Pavement  plain  |
Redwood  |
Riparian  forest  |
Riparian  scrub  |
Riparian
woodland  |  Salt
marsh  |  Sonoran
desert  scrub  |
Sonoran  thorn
woodland  |
Ultramafic  |
Upper  montane
coniferous  forest
|  Upper  Sonoran
scrub  |  Valley  &
foothill  grassland

Tortula
californica

California  screw
moss NBMUS7L090 10 G2? S2 None None 1B.2 BLM_S-­

Sensitive

Chenopod  scrub
|  Valley  &  foothill
grassland

Trifolium
buckwestiorum

Santa  Cruz
clover PDFAB402W0 23 G2 S2 None None 1B.1 BLM_S-­

Sensitive

Broadleaved
upland  forest  |
Cismontane
woodland  |
Coastal  prairie
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Trifolium
hydrophilum saline  clover PDFAB400R5 44 G2 S2 None None 1B.2   

Marsh  &  swamp
|  Valley  &  foothill
grassland  |
Vernal  pool  |
Wetland

Trifolium
polyodon

Pacific  Grove
clover PDFAB402H0 12 G1 S1 None Rare 1B.1 BLM_S-­

Sensitive

Closed-­cone
coniferous  forest
|  Coastal  prairie  |
Meadow  &  seep
|  Valley  &  foothill
grassland  |
Wetland

Trifolium
trichocalyx Monterey  clover PDFAB402J0 3 G1 S1 Endangered Endangered 1B.1    Closed-­cone

coniferous  forest

Valley
Needlegrass
Grassland

Valley
Needlegrass
Grassland

CTT42110CA 45 G3 S3.1 None None       Valley  &  foothill
grassland

Copyright  ©  2013  State  of  California
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Costs%Updated%Per%new%OVIVO%provided%costs
Plant&Design&for&Peak&Flow&=&0.28&MGD
Average&Flow&=&114155&GPD,&.114&MGD,&125&AFY

Total&Project Wastewater&Diversion Wastewater&Diversion&Pipeline Admin/Lab/Shop&Building&(1) Headworks&(2) Treatment&(3) Disinfection Truck&Fill&Station Demo&Existing&PS&15.5 Return&Solids&Pump&Station& Return&Solids&Force&Main Recycled&Water&Storage&(4) Recycled&Water&Pump&Station Recycled&Water&Pipeline&(Phase&1)

Description%of%Expense%(6) Cost
Concrete 10,700.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 720.00$&&&&&&&&&&&&&&&&& 5,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Excavation&and&Back&fill&(10%) 1,100.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 72.00$&&&&&&&&&&&&&&&&&&& 500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Miscellaneous&Metals&&(4%) 4,300.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 288.00$&&&&&&&&&&&&&&&&& 2,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Yard&Piping&(7%) 800.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 50.40$&&&&&&&&&&&&&&&&&&& 350.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 350.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Total&Concrete 16,800.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 1,130.40$&&&&&&&&&&&&& 7,850.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 7,850.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

Equipment&(5) 1,460,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 50,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 143,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 10,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 900,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 9,000.00$&&&&&&&&&&&&& 30,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 20,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 138,000.00$&&&&&&&&&&&&&&&&&&&&&&&&& 30,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 130,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Tax&and&Delivery&(11%) 160,600.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 15,730.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,100.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 99,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 990.00$&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 3,300.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,200.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 15,180.00$&&&&&&&&&&&&&&&&&&&&&&&&&&& 3,300.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 14,300.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Installation&(20%) 292,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 10,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 28,600.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 180,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,800.00$&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 6,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 27,600.00$&&&&&&&&&&&&&&&&&&&&&&&&&&& 6,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 26,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Manufacturer&Services&(4%) 58,400.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,720.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 400.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 36,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 360.00$&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 1,200.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 800.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,520.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,200.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,200.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Total&Mechanical 1,971,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 67,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 193,050.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 13,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,215,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&& 12,150.00$&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 40,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 27,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 186,300.00$&&&&&&&&&&&&&&&&&&&&&&&&& 40,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 175,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

Protective&Coating&(7%) 139,100.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,725.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 13,513.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 945.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 85,050.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 850.50$&&&&&&&&&&&&&&&&& 79.13$&&&&&&&&&&&&&&&&&&& 3,384.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,890.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 13,041.00$&&&&&&&&&&&&&&&&&&&&&&&&&&& 3,384.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 12,285.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Electricity&(10%) 197,200.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6,750.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 19,305.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,350.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 121,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,215.00$&&&&&&&&&&&&& 5.04$&&&&&&&&&&&&&&&&&&&&& 4,085.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,700.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 18,630.00$&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,085.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 17,550.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Instrumentation&(10%) 198,800.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6,750.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 19,305.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,350.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 121,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,215.00$&&&&&&&&&&&&& 113.04$&&&&&&&&&&&&&&&&& 4,835.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,700.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 18,630.00$&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,835.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 17,550.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Housing& 139,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 139,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&& 1.00$&&&&&&&&&&&&&&&&&&&&& Y$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

Subtotal 2,661,900.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 85,725.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 245,173.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 139,000.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 17,145.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,543,050.00$&&&&&&&&&&&&&&&&&&&&&&&&&& 15,430.50$&&&&&&&&&&& 1,328.61$&&&&&&&&&&&&& 60,654.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 34,290.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 236,601.00$&&&&&&&&&&&&&&&&&&&&&&&&& 60,654.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 222,885.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Contingency&(30%) 798,600.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 25,717.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 73,552.05$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 41,700.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 5,143.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 462,915.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,629.15$&&&&&&&&&&&&& 398.58$&&&&&&&&&&&&&&&&& 18,196.35$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 10,287.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 70,980.30$&&&&&&&&&&&&&&&&&&&&&&&&&&& 18,196.35$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 66,865.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

Total&Construction&Cost 3,480,500.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 111,442.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 318,725.55$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 180,700.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 22,288.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,005,965.00$&&&&&&&&&&&&&&&&&&&&&&&&&& 20,059.65$&&&&&&&&&&& 1,727.19$&&&&&&&&&&&&& 20,000.00$&&&&&&&&&&&&&&&&&&& 78,850.85$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 44,577.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 307,581.30$&&&&&&&&&&&&&&&&&&&&&&&&& 78,850.85$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 289,750.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Engineering&Design&(10%) 348,100.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 11,144.25$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 31,872.56$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 18,070.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,228.85$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 200,596.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,005.97$&&&&&&&&&&&&& 172.72$&&&&&&&&&&&&&&&&& 2,000.00$&&&&&&&&&&&&&&&&&&&&&& 7,885.09$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,457.70$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 30,758.13$&&&&&&&&&&&&&&&&&&&&&&&&&&& 7,885.09$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 28,975.05$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Total&Capital&Cost 3,828,600.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 122,586.75$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 350,598.11$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 198,770.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 24,517.35$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,206,561.50$&&&&&&&&&&&&&&&&&&&&&&&&&& 22,065.62$&&&&&&&&&&& 1,899.91$&&&&&&&&&&&&& 22,000.00$&&&&&&&&&&&&&&&&&&& 86,735.94$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 49,034.70$&&&&&&&&&&&&&&&&&&&&&&&&&&&& 338,339.43$&&&&&&&&&&&&&&&&&&&&&&&&& 86,735.94$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 318,725.55$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
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Annualized&O&M&(5%&Construction&Cost) 191,430.00$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 6,129.34$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 17,529.91$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 9,938.50$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,225.87$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 110,328.08$&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 1,103.28$&&&&&&&&&&&&& 95.00$&&&&&&&&&&&&&&&&&&& 1,100.00$&&&&&&&&&&&&&&&&&&&&&& 4,336.80$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 2,451.74$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 16,916.97$&&&&&&&&&&&&&&&&&&&&&&&&&&& 4,336.80$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 15,936.28$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
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