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EXECUTIVE SUMMARY 
 
This project addresses stormwater discharges into the Pacific Grove Area of Special Biological 
Significance (ASBS), which receives urban runoff from the New Monterey District in the City of 
Monterey and from the City of Pacific Grove.  Over the past several years, the Cities of 
Monterey and Pacific Grove have been evaluating alternative stormwater management projects 
to address regulatory requirements imposed by the State Water Resources Control Board 
(SWRCB) for stormwater discharges to the ASBS.  
 
In 2013, the Cities also initiated the multi-year Central Coast Regional ASBS Water Quality 
Monitoring Program to assess potential water quality impacts from stormwater runoff in to the 
Pacific Grove ASBS.  This proposed stormwater management project, as presented in this report 
and accompanied plans, outlines the steps that can be implemented for structural measures to 
effectively manage stormwater discharges to comply with the SWRCB’s water quality 
requirements and to protect the ASBS.   

E.S.1 Project Approach 

 
In 2006 the City of Monterey completed an evaluation of a suite of options to address SWRCB 
restrictions for stormwater discharges into the ASBS.  The analysis, prepared by MACTEC 
Engineering and Consulting, Inc. (MACTEC), compared twenty two (22) alternative projects 
including local projects that collect and treat runoff in Pacific Grove before it is discharged to the 
Monterey Bay, regional projects that pump runoff to the MRWPCA, a publicly owned treatment 
plant in Monterey, and other projects. 

 
In January 2013, Fall Creek Engineering, Inc. (FCE) was retained by the City of Monterey to 
complete the City of Monterey and Pacific Grove ASBS Refined 2006 Feasibility Study of 
Alternatives Management Plan.  The scope of work in this study was to: (1) refine and select a 
preferred and alternate project from the broad list of projects identified by MACTEC, (2) select a 
preferred project alternative, (3) develop conceptual and preliminary plans for the preferred 
project, (4) prepare the CEQA environmental impact report (EIR) for the preferred project; and 
(5) prepare a project implementation work plan for the preferred project.   
 
After review and screening of the twenty two (22) alternatives identified in the 2006 MACTEC 
Study, six (6) project alternatives were identified and refined with input from the Cities of 
Monterey and Pacific Grove.  These alternatives were then screened by numerical ranking and 
weighting to select a preferred and alternative project.   
 
The preferred project would divert both wet and dry weather flows from both Pacific Grove and 
New Monterey watershed areas into an upgraded stormwater collection and treatment system.  
As proposed, flows would be directed either to a new stormwater treatment facility adjacent to 
Pacific Grove Golf Links at the retired Point Pinos Wastewater Treatment Plant site and/or to the 
Monterey Regional Water Pollution Control Agency (MRWPCA) regional wastewater treatment 
plant in Marina.  The objective of the project is to achieve up to a 90% reduction in pollutant 
loading during storm events to comply with the SWRCB’s ASBS Special Protections.   
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As a result of urbanization in the ASBS watershed, impervious surfaces such as pavement and 
rooftops, speed the transition between when rainfall falls on the surface to when it runs off into 
drainage ways and into the Monterey Bay.  Low Impact Development (LID) is a stormwater 
management strategy concerned with maintaining or restoring natural hydrologic functions to 
protect water quality, manage stormwater runoff, achieve natural resource protection objectives 
and fulfill environmental regulatory requirements.  LID strategies and practices were considered 
throughout the project selection and design process and the proposed project would result in a 
multitude of benefits associated with typical LID applications, specifically a reduction in peak 
stormwater flows and a de-synchronization of rainfall and associated runoff that will more closely 
resemble pre-development conditions.  Due to the magnitude of flows that need to be managed 
to protect the Pacific Grove ASBS, LID practices alone were not considered as a feasible 
management approach.  Future project phases should continue to evaluate opportunities to retrofit 
existing sites to accommodate LID practices and integrate LID into the proposed project to further 
enhance compliance with the ASBS Special Protections. 
 
By conveying stormwater to Point Pinos and the MRWPCA the discharge of stormwater into the 
ASBS will be eliminated during storms less than or equal to the design storm.  Runoff to the ASBS 
would also be reduced during rainfall events in excess of the design storm because runoff would 
continue to be diverted into the proposed stormwater collection and treatment system.  Runoff 
exceeding the system design capacity would continue to discharge through existing outfalls.  
Though treated freshwater runoff through Crespi Pond will be increased as a result of the 
proposed project, overall freshwater runoff into the ASBS from Pacific Grove will be significantly 
reduced.   
 
Results of the Central Coast Regional ASBS Water Quality Monitoring Program will inform the 
decision about if the proposed project should be implemented to comply with the SWRCB’s water 
quality requirements to protect the ASBS.  The monitoring results will also indicate if the proposed 
project needs to be modified and will also inform the stormwater treatment plant design, 
specifically the refinement of the proposed treatment system.  In addition the monitoring efforts 
will evaluate potential stormwater impacts in the mixing zone as related to freshwater and 
stormwater pollutants. 

E.S.2 Project Description 

 
The preferred ASBS stormwater management project is comprised of five associated sub-projects 
located primarily in the City of Pacific Grove, with a portion of two projects located in the City of 
Monterey. The five projects include (1) David Avenue Reservoir Improvements, (2) Pine Avenue 
Conveyance, (3) Ocean View Boulevard Conveyance, (4) Point Pinos Stormwater Treatment 
Facility, and (5) Diversions to the MRWPCA.  Together each of these projects would divert and 
provide treatment for runoff up to the 85th percentile design storm; flows exceeding this design 
storm would continue to the existing outfall locations and flow to the Pacific Grove ASBS. 

Sub-Project 1.  Upgrading and restoring the retired David Avenue Reservoir, adjacent to the 
intersection of David Avenue, Terry Street, and Carmel Avenue 

This project would improve the David Avenue Reservoir (reservoir) so that it could be used to 
capture runoff from a portion of the ASBS watershed within the City of Monterey and release it 
into the existing City of Pacific Grove storm drain system for conveyance downhill (northward) to 
Pine Avenue and then eventually to either the urban runoff diversion system or to the stormwater 
treatment system at Point Pinos.  Detaining stormwater within the reservoir provides flow 
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equalization and a potential water source for local landscape irrigation.  The reservoir could be 
managed with stormwater storage proposed at the Robert Down Elementary School (Sub-Project 
2) and at the intersection of Caledonia Street and Pacific Avenue (Sub-Project 3) to provide dry 
weather irrigation to areas within Pacific Grove.  Additionally, restoring the reservoir as a water 
feature provides potential opportunities as a neighborhood park which has been identified as a 
goal of residents living in the neighborhood around the reservoir.  Figure E.S.1 provides a 
rendering of what the reservoir could become if rehabilitated and if public access were 
permitted.  The property is currently owned and operated by the California American Water 
Company (CalAm). 

 
Figure E.S.1. David Avenue Reservoir Landscape Concept Plan 

Sub-Project 2.  Modifying the Pine Avenue drainage system between 7th Street and 18th Street 

The Pine Avenue Conveyance project creates a back-bone stormwater conveyance system to 
divert flows from the upper watershed to the Point Pinos Stormwater Treatment Facility (Sub-
Project 4).  Conveyance at this location reduces flows to the lower watershed and reduces the 
extent of upgrades needed in the existing urban diversion system to the MRWPCA (Sub-
Project 5).  Stormwater storage is proposed beneath the fields behind the Robert Down 
Elementary School and would provide a supply of water for irrigation of the school yard 
during dry weather. In addition to flow equalization this proposed storage site reduces peak 
flows and provides a desynchronization of rainfall and runoff. 

 
Sub-Project 3. Modifying the Ocean View Boulevard drainage system from Forest Avenue west 

to the retired Pacific Grove Wastewater Treatment Plant at the Point Pinos 
 

 The Ocean View Conveyance Improvements would convey stormwater from the existing storm 
drain along Ocean View Boulevard to the Point Pinos Stormwater Treatment Facility (Sub-
Project 4), with underground storage proposed beneath the intersection of Caledonia Street 
and Pacific Avenue.  This sub-project would divert urban runoff from the northeastern portion 
of Pacific Grove, which currently has unmanaged wet and dry weather discharges to the 
ASBS.  Routing stormwater along Ocean View Boulevard makes collection of these 
unmanaged flow possible while re-using an existing pipeline.  Alternative locations would 
have required new construction with potential impacts to archeological resources while 
reducing the amount of runoff to the ASBS that could be collected and treated. 
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Sub-Project 4.  Installing a new stormwater treatment system at the retired Pacific Grove 
Wastewater Treatment Plant site, located on the Pacific Grove Golf Links 

This sub-project would involve the installation of a stormwater treatment facility at the retired 
Pacific Grove Wastewater Treatment Plant at Point Pinos. Treated stormwater from the 
stormwater treatment plant would either be discharged to the Monterey Bay, outside the 
ASBS, through the existing Crespi Pond outfall or be available for reuse as irrigation water.  
The project would treat both wet and dry weather flows, so there is the potential to reuse 
treated stormwater during the dry season when irrigation demands are highest.   A multi-
stage treatment stormwater system is proposed which includes four stages of treatment: a 
rotary screen, a first stage disc filter, a second stage disc filter and a UV disinfection system.  
FCE recommends that pilot testing of stormwater treatment technologies should be completed 
prior to developing final engineering design plans and implementing the project.  A wet-
weather equalization basin at the site would provide additional reduction in peak runoff while 
metering flows into the treatment facility. 

The retired Pacific Grove Wastewater Treatment Plant site is ideally suited as the stormwater 
treatment plant location.  The existing site is cleared and graded with non-native plants and 
no sensitive natural habitat.  The existing structures on the site include two tanks that have the 
potential to be re-used for water storage as part of this project.  Collecting and treating 
stormwater at this site is more efficient and less environmentally disruptive than constructing 
distributed treatment facilities along the Pacific Grove coastline to collect runoff from the 
numerous outfalls that currently discharge to the ASBS.1   

Sub-Project 5.  Upgrading the stormwater drainage system along the Ocean View Boulevard 
right-of-way from Forest Avenue east to David Avenue to increase the diversion of wet 
weather flows to the MRWPCA Regional Wastewater Treatment Plant in Marina 

This project would capture runoff from approximately 23% of the total 950 acre ASBS 
drainage area and convey it to the MRWPCA Regional Wastewater Treatment Plant in 
Marina through upgrades to Pacific Grove’s existing dry weather urban diversion system.   
On average, approximately 150 acre-feet per year of urban runoff would be delivered to 
the MRWPCA as a potential supply to its recycled water project or the proposed 
groundwater replenishment project.  Additionally, connections between the stormwater 
collection system and the MRWPCA are proposed at the existing MRWPCA Coral Street 
pump station. 

 
Analysis conducted to support development of the proposed project included 15% Concept 
Design Plans, a David Avenue Reservoir Alternatives Screening Analysis, a review of Geotechnical 
Findings at David Avenue Reservoir, a Geotechnical Investigation Report, 40% Preliminary Design 
Plans, and an Environmental Impact Report.  A hydrology analysis was also performed to 
appropriately size the new conveyance and treatment system to manage runoff resulting from the 
design storm (the 85th percentile annual rainfall event). 

E.S.3 Preliminary Project Cost Estimates 

 
FCE has prepared preliminary costs estimates for capital construction costs, engineering and 
construction management, administrative and legal fees and other related costs.  FCE has also 

                                            
1 Twenty three outfalls over 12-inches in diameter were identified along the coastline that currently discharge into the 
Pacific Grove ASBS. 
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estimated the annual operation and maintenance costs for each subproject.  The following sections 
present a summary of the capital and operational costs estimated for this project. 
 
Capital Cost.  Preliminary engineering capital cost estimates for the proposed improvements 
include material and labor costs, contingency (15%), project complexity factor (15%), engineering 
design (13%), construction management (8%), administrative and legal fees (2.5%) and inflation 
factor (4%).  Please note that the capital costs summarized in Table ES-1 are preliminary and in 
some instances additional information and project analysis will be required to finalize and refine 
estimates. 
 

Table ES-1.  Project Cost Estimate Summary by Sub-Project 
 

 
 
Operation and Maintenance (O&M) Costs. O&M costs generally include the cost of labor, 
materials and energy for equipment, structural and landscape components. Annual operation costs 
would depend greatly upon the Cities’ policies, specifically related to labor and maintenance 
schedules.  At this stage in project development the O&M costs are assumed to be 3% of the 
preliminary capital cost estimate as shown in Table ES-2.  Also shown in Table ES-2 is the average 
annual O&M over the 20-year loan period calculated as the average of 20-years of O&M costs 
increased annually by 1.5% inflation.  

 
Table ES-2. Summary of Estimated O&M Cost for Each Sub-Project  

 

 
  

Project Description

Total Estimated 

Capital Cost

Annual Debt 

Payment on 

Capital                  

(i = 3%, n = 20)

Sub-Project 1: David Avenue Reservoir $3,575,939 $240,359

Sub-Project 2: Pine Avenue Stormwater System Improvements $2,383,475 $160,207

Sub-Project 3: Ocean View Boulevard Conveyance $6,813,338 $457,963

Sub-Project 4: Point Pinos Stormwater Treatment Facility $4,973,686 $334,310

Sub-Project 5: Urban Diversion System Improvements $3,997,157 $268,672

Total $21,743,595 $1,461,511

Project Description

Total Estimated 

Capital Cost

O&M Cost 

(3% of 

Capital Cost)

Average 

Annual 

O&M
1

Sub-Project 1: David Avenue Reservoir $3,575,939 $107,000 123,700$   

Sub-Project 2: Pine Avenue Stormwater System Improvements $2,383,475 $72,000 83,200$      

Sub-Project 3: Ocean View Boulevard Conveyance $6,813,338 $204,000 235,900$   

Sub-Project 4: Point Pinos Stormwater Treatment Facility $4,973,686 $149,000 172,300$   

Sub-Project 5: Urban Diversion System Improvements $3,997,157 $120,000 138,700$   

Total $21,743,595 $652,000 $753,800

1. Average Annual O&M Cost is the average of the O&M cost adjusted annually for inflation over the 20 year period.
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E.S.4  Cost Benefit Analysis 

 
A cost benefit analysis was conducted to evaluate and compare stormwater management options.  
For this analysis, and for consistency with previous project evaluations in the Pacific Grove ASBS 
region, Total Suspended Sediment (TSS) was selected as a representative constituent to conduct 
pollutant load reductions.  Table ES-3 presents the Cost Effective Ratio of the proposed project 
with an estimated cost of $4.81 per pound of TSS removed.  After the initial Central Coast ASBS 
Regional Monitoring Program has been completed and additional pollutant load data is 
available, this analysis should be further developed as part of the final PG ASBS Compliance 
Plan, due to the SWRCB in 2018. 
 

Table ES-3.  Estimated CER for the proposed project based on pounds of TSS 
prevented from discharge into the Monterey Bay 

 

  

lbs/yr 360,500           

lbs/ac-yr 370                   

93%

Pollutant Removal  lbs/yr 335,300           

Life Cycle Cost (LCC) $ $32,276,476

Equivalent Annual PW (LCC/n) $/yr $1,613,824

Cost Effective Ratio (CER)
$/lbs of TSS 

Removed 4.81$               

1. As reported from MACTEC, 2006 as "Average Annual Capture" (i.e. the amount 

of annual runoff captured and treated) estimated using STORM modeling as a 

combined efficiency for similations of dry and wet weather storm management for 

systems designed to manage the 85% storm event.

TSS Load

Cost Effective Ratio (CER)

Proposed Project

Pollutant Removal Efficiency for 85th Percentile 

Storm Event
1
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The two project options identified in the MACTEC (2006) analysis that are most similar to the 
proposed project were Pacific Grove ASBS Options 3 and 9.  Option 3 proposed treatment of 
wet and dry weather flows up to the 85% storm event at the Point Pinos Treatment site.  Option 9 
proposed delivery and treatment of all wet and dry weather flows up to the 85% storm event to 
the MRWPCA.  The proposed project CER of $4.81/lb of TSS Removed is less than Option 9 
($4.97/lb TSS) and more than Option 3 ($1.43/lb TSS).  It should be noted that neither Option 3 
or 9 included rehabilitation of the David Avenue Reservoir.  Option 3 also provided for a wet 
pond with impermeable liner, whereas, the proposed project includes a stormwater treatment 
facility designed to meet the 90% reduction requirements.  It is unlikely that a wet pond would 
meet these requirements without additional treatment. 

E.S.5 Market Value Comparison 

 
The primary objective of the proposed project is to manage and treat stormwater discharges into 
the Pacific Grove ASBS.  As a secondary benefit, the proposed project provides the opportunity 
to reuse collected stormwater for irrigation.  Specifically, the proposed project would install three 
storage facilities located in the vicinity of where irrigation is currently occurring with potable 
water from Cal-Am; at the Robert Down Elementary School, Caledonia Park and Pacific Grove 
Golf Links.  Potential reuse demands at these locations for recycled water or stormwater have 
been identified in two previous studies.  In the vicinity of the Pacific Grove Golf Links, individual 
demands were identified for the El Carmelo Cemetery and for filling maintenance trucks. 
 
The proposed Pacific Grove ASBS Stormwater Management project has also been designed so 
that water stored in the various reservoirs can be reused to meet local irrigation demands.  It is 
anticipated that with additional releases from the rehabilitated David Avenue Reservoir, 
stormwater could be managed to meet 5 acre-feet per year (AFY) of irrigation demand at the 
Robert Down Elementary School, 1 AFY of irrigation demand at Caledonia Park and 
approximately 6.3 AFY of irrigation demand at Point Pinos (either at the Golf Links, El Carmelo 
Cemetery or truck filling), for a total of 12.3 AFY.  Assuming an annual cost of treatment of 
$18,900, the cost to use stored stormwater for irrigation at these locations would cost 
approximately $1,500/AF. 

E.S.6 Project Implementation 

 
Project Phasing.  It is unlikely that each of the five sub-projects would be constructed at the same 
time.  The following is one potential approach to sequencing the construction: 
 

1. Restore the David Ave Reservoir;  
2. Install the Robert Down Elementary School Storage and CDS Unit 

a. Treatment system for stormwater reuse to meet irrigation demand 
3. Install the Caledonia Storage and CDS Unit 

a. Treatment system for stormwater reuse to meet irrigation demand 
4. Upgrade the MRWPCA Urban Diversion Improvements  
5. Install the Ocean View conveyance and pump stations (three stations);  
6. Install the Pine Avenue conveyance system; and  
7. Install the Point Pinos Stormwater Treatment Facility  
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This implementation sequence maximizes the use of each facility without depending on the 
completion of a subsequent sub-project allowing for the immediate use of each facility once it has 
been constructed.  Importantly, the conveyance along Pine Avenue and Ocean View Boulevard 
should be closely coordinated; Ocean View conveyance would need to be installed to 
adequately convey the additional flows delivered from Pine Avenue.  
 
Institutional Agreements.  The construction and continued O&M of the proposed project would 
depend upon agency coordination and institutional agreements between numerous entities.  The 
following list describes institutional agreements likely required for the project. 
 
City of Monterey and City of Pacific Grove – This project is a partnership between both Cities 
and numerous elements will need to be coordinated and agreed upon, including the following: 

- Implementation 
o The project would provide a coordinated approach for the Cities to each achieve 

ASBS compliance, therefore proportional responsibility would need to be assigned 
as it pertains to each city’s share of the project costs, including both capital and 
long term O&M. 

o Due to the range of benefits this project would accomplish if implemented, it is 
expected to be competitive for grant and other funding opportunities.  The Cities 
will need to coordinate joint pursuit of funding opportunities, in terms of 
application preparation and management of funds received.  

o Similarly, the Cities will need to agree upon how permitting will be coordinated 
and led. 
 

- Facility Management 
o The Cities would need to agree upon the coordinated management of the new 

stormwater treatment facility and the MRWPCA diversion system, which would 
receive flows from northeastern Pacific Grove and New Monterey.   

o If a facility transfer or sharing agreement is reached with CalAm for the use of the 
David Avenue site, the Cities will potentially need to agree upon joint ownership 
and/or management of the property and reservoir. 

o Additionally, if agreed upon, the Cities would need to coordinate the release of 
water from David Avenue Reservoir to meet irrigation demands and agreed upon 
locations in Pacific Grove and/or Monterey. 

 
CalAm – CalAm is the current owner and operator of the David Avenue Reservoir site which 
includes one of their critical distribution facilities, the Eardley Pump Station.  CalAm has expressed 
interest and support of the proposed project and is a necessary partner for successful 
rehabilitation of the David Avenue Reservoir.  In the near term, CalAm will need to be a project 
permitting partner specifically as it relates to approval and coordination of the proposed 
reservoir design review with the Division of Safety of Dams (DSOD). With support from CalAm, 
the City of Monterey, either independently or jointly with the City of Pacific Grove, could 
coordinate an agreement for transferring the Reservoir to the City for rehabilitation and a return 
to service for stormwater management.  The current use of the site as a maintenance and 
operations yard would likely require modifications or potentially need to be relocated depending 
upon the agreed upon final use of the property.  
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Pacific Grove Unified School District (PGUSD) – The proposed location for storage of stormwater 
between David Avenue and Pine Avenue is on PGUSD property, specifically the playing fields 
behind Robert Down Elementary School, near Junipero Avenue.  The proposed storage location 
would need to be negotiated with PGUSD and could provide PGUSD with an irrigation supply 
source, offsetting the existing 5 AFY potable water demand at potential cost savings to the 
PGUSD. 
 
MRWPCA – The proposed project would increase deliveries of wet weather flows to the 
MRWPCA in addition to the existing dry weather diversion system.  The additional capacity of the 
MRWPCA system to receive and treat these flows would need to be confirmed and the cost of 
any additional improvements negotiated (e.g. capacity fees) if the MRWPCA would use them as 
a source of supply for recycled water demands.   
 
MPWMD - With the MPWMD/MRWPCA’s planned Groundwater Replenishment Project (GRP) it 
is also in the Cities’ interest to clearly define with the MPWMD the amount of stormwater 
conveyed into the MRWPCA system for treatment in Marina, storage in the Seaside Groundwater 
Basin, and reuse in the CalAm potable water system.  There is the potential that some of the 
stormwater conveyed to the MRWPCA, treated in Marina, and delivered to the GRP could 
become a part of each Cities’ water supply portfolio or become new water allocation to the 
Cities.  For this to occur, MPWMD must conduct further environmental review to establish new 
water allocations or credits.  

E.S.7 Next Steps 

 
Master Planning and Technical Studies.  There are a three additional investigations, or special 
studies, that if completed could expedite project implementation.  The proposed investigations are 
specifically related to continued use of the David Avenue Site, improvements on Pine Avenue and 
stormwater treatment and reuse.  The recommended scope of each of these studies is described in 
more detail below. 
 
David Avenue Reservoir Master Plan – In addition to the institutional agreement required for 
successful transfer of the Reservoir site (described in Section 6), the proposed rehabilitation of the 
Reservoir would benefit from a shared vision for how the site can balance competing community, 
water utility and stormwater management needs.  The proposed Master Plan would incorporate 
representatives from each of these sectors and recommend a strategy for ownership, site use and 
landscape amenities to the site.   
 
Pine Avenue Master Plan – The conveyance pipeline along Pine Avenue was strategically located 
to coincide with future improvements on Pine Avenue; a Safe Routes to Schools project and Green 
Street Low Impact Development (LID) retrofit.  The Green Street improvements can be connected 
to the proposed stormwater conveyance pipeline on Pine Avenue, and would provide additional 
stormwater water quality benefits for the ASBS.  A Pine Avenue Master Plan would provide a 
cohesive plan for how these three projects can not only be strategically phased but physically 
interwoven to maximize their individual impacts. 
 
Stormwater Treatment and Reuse Pilot Study – There is currently very little available data 
documenting the successful treatment and reuse of stormwater.  A pilot study treating stormwater 
runoff from the ASBS watershed could benefit the project by testing stormwater treatment 
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technologies and removal efficiencies.  Such a study would not only benefit the ASBS, but other 
local utilities considering similar water supply projects. 
 
Geotechnical Investigations and Surveying.  Additional geotechnical studies and surveying work 
will need to be conducted in all project areas to support the final design and permitting for the 
projects.  A comprehensive geotechnical investigation of the existing David Avenue Reservoir dam 
site would be needed to support the final designs and permitting of the project with the State 
Division of Safety of Dams.   
 
Engineering Design and Permitting.  The current preliminary engineering design is at the 
approximate 40% completion level.  Subsequent design plans and construction documents will 
need to be completed to implement any or all of the projects.   
 
Funding Strategy.  Along with developing institutional agreements, identifying a funding strategy 
for the proposed project should be a near term objective for each of the Cities.  The funding 
strategy should be for the proposed project as a whole and for each of the sub-projects because 
it is unlikely all the sub-projects would be implemented simultaneously.  A successful funding 
strategy would consider local, state and federal sources and if implemented would greatly 
enhance each of the Cities’ mandates of successfully managing stormwater runoff in the ASBS 
watershed. 

E.S.8 Project Funding 

 
This project is well suited to qualify for a variety of grant funding opportunities.  Three potential 
opportunities are the (1) Integrated Regional Water Management (IRWM) grant program, (2) 
funding through Proposition 84 and (3) directly through the Ocean Protection Council (OPC).  The 
OPC generally does not have an open solicitation process, but can be approached directly with 
funding requests.  They have funds available for low impact development (LID) projects and have 
ASBS related strategic goals.  Where match funds are required to receive grant awards, the 
Cities could potentially apply monitoring efforts and/or property contributions (e.g. at David 
Avenue Reservoir).   
 
Table ES-4 outlines available programs for stormwater related projects remaining in Proposition 
84 and Proposition 1E as well as Clean Water Act funding, including 319(h) and the State 
Revolving Loan Fund. A new water bond may be put on the ballot in 2014 and may provide 
future funding opportunities for the project as a whole or the various sub-projects. Stormwater is 
supported in all of the existing water bonds with sufficient funding for the costs associated with 
the ASBS Stormwater Management Project.  
 
Additionally drought emergency legislation currently in effect will expedite an approximate 
$200 million dollar portion of the Proposition 84 IRWMP funds for a grant round in early spring 
2014. These funds will be especially focused on multi-benefit water supply projects as focused by 
the drought emergency.  
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Table ES-4.  Funding Programs for Stormwater Related Projects 
 

Program Agency Website 

Clean Beaches 
Initiative – Proposition 
84 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_issues/programs/grants
_loans/ 

Stormwater Program – 
Proposition 84 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_issues/programs/grants
_loans/ 

Stormwater Flood 
Management – 
Proposition 1E 

 

Department of 
Water Resources 

http://www.water.ca.gov/irwm/grants/stormwaterflood.cfm 

Integrated Regional 
Water Management 

Program – Proposition 
84 

Department of 
Water Resources 

http://www.water.ca.gov/irwm/grants/index.cfm 

Ocean Protection 
Council – Proposition 
84 
 

State Coastal 
Conservancy 

http://www.opc.ca.gov/category/funding-opportunities/ 

Clean Water Act 319 
h Grant Program 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_issues/programs/grants
_loans/ 

State Revolving Loan 
Fund 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_issues/programs/grants
_loans/ 
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1. INTRODUCTION 

1.1 Background 

 
The primary goal of the Pacific Grove ASBS stormwater management project (project) is 
to improve stormwater quality discharged into the Area of Special Biological Significance 
(ASBS) located along the Pacific Grove coastline, as identified in Figure 1.  The California 
Ocean Plan and the Marine Managed Areas Improvement Act convey special protections 
to ASBS areas in California.  The Special Protections prohibit waste discharges into ASBS 
areas, and allow stormwater discharges under a General Exception adopted by the State 
Water Resources Control Board (SWRCB) if stormwater discharges are controlled to 
protect “natural water quality”.  
 
A multi-year water quality monitoring effort in the Central Coast region, beginning in 
winter 2013, has been undertaken to assess if stormwater discharges to the Pacific Grove 
ASBS are degrading natural water quality.  If monitoring finds the Pacific Grove ASBS 
natural water quality is impacted, the proposed project could be implemented as a 
structural control to improve the quality of stormwater discharged to the Pacific Grove 
ASBS. 
 
To protect natural water quality, the proposed project would divert both wet weather and 
dry weather flows from both Pacific Grove and New Monterey watershed areas into an 
upgraded stormwater collection and treatment system.  As proposed, flows would be 
directed either to a new stormwater treatment facility adjacent to Pacific Grove Golf 
Links at the retired Point Pinos Wastewater Treatment Plant site and/or to the Monterey 
Regional Water Pollution Control Agency (MRWPCA) regional wastewater treatment 
plant in Marina.  The objective of the project is to achieve up to a 90% reduction in 
pollutant loading during storm events to comply with the ASBS Special Protections.  Data 
collected throughout the upcoming water quality monitoring effort is expected to inform 
pollution removal targets and associated stormwater treatment facility design. 

1.2 Project Goals 

 
If upcoming water quality monitoring results identify impacts to natural water quality in 
the Pacific Grove ASBS, anticipated in 2015, the cities would pursue the proposed project. 
The primary goal of the project is to improve stormwater quality discharged into the 
Pacific Grove ASBS. In addition, key objectives of the project are: 
 

1. To meet the ASBS Special Protection requirements to implement structural BMPs to 
achieve up to a 90 percent reduction in pollutant loading during storm events, if the 
wet weather discharges are impacting natural water quality to comply with the ASBS 
water quality standards set by the SWRCB;  

2. To conserve potable water by developing dry and wet weather storm system flows as 
a source of non-potable water for irrigation to feasible non-potable water demands; 

3. To restore the David Avenue Reservoir to a year-round continuous reservoir; 
4. To install necessary stormwater infrastructure and structural BMPs to comply with the 

Special Protections and NPDES permit requirements, including: expansion of dry 
weather diversions, new storm drain pipelines, stormwater treatment units, 
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equalization basins, and lift stations, so that runoff can be managed in an effective 
manner to protect water quality, and to allow the reuse of runoff either locally from 
David Avenue Reservoir, the proposed equalization systems, the planned Point Pinos 
Stormwater Treatment System and/or at MRWPCA future groundwater replenishment 
project; 

5. To expand the existing dry weather diversion system to collect runoff west of Lovers 
Point for discharge to the Point Pinos Stormwater Treatment Facility and/or to the 
MRWPA system for reuse in the Castroville Seawater Intrusion Project or the 
proposed groundwater replenishment project in Seaside. 

6. To construct improvements in such a way as to allow the future addition of stormwater 
BMPs into the system to further enhance water quality and local reuse activities; 

7. To reduce regulatory uncertainty by addressing the requirements of the ASBS Special 
Protections that may impact the cities of Monterey and/or Pacific Grove; 

8. To construct a project that is technically feasible and financially realistic to fund 
through each of the City’s capital improvement programs; 

9. To construct a project that does not exceed MRWPCA Regional Wastewater 
Treatment Plant capacity; and 

10. To construct a project that can be eligible for multiple funding opportunities. 

1.3 Study Objective and Approach 

 
The following is a summary of work performed to support completion of the 40% 
Engineering Design Plans and Report.   
 
Project Alternatives Screening Analysis.  A screening analysis of project alternatives to 
manage stormwater flows into the Pacific Grove ASBS was completed by FCE in May 
2013 and is included in Attachment A.  The purpose of the screening analysis was to 
evaluate potential stormwater management projects within the Cities of Monterey and 
Pacific Grove, and to identify a preferred and alternate project capable of meeting the 
State Water Resources Control Board (SWRCB) ASBS requirements.  The screening 
analysis compared six project alternatives based on 16 screening criteria and identified a 
preferred project.  During this initial screening assessment work the preferred project 
would treat both dry and wet-weather flows from Pacific Grove and New Monterey at a 
new stormwater treatment facility located at the retired Pacific Grove Wastewater 
Treatment Plant at Point Pinos.  The alternate project would treat both dry and wet-
weather flows from Pacific Grove and New Monterey at the Monterey Regional Water 
Pollution Control Agency (MRWPCA), Regional Water Treatment Plant in Marina.  Both 
proposed projects would utilize David Avenue reservoir for storage and flow equalization.  
The reservoir is currently owned and operated by the California American Water 
Company (CalAm).   
 
As FCE further developed the preferred and alternate project concepts a hybrid project 
between the two was identified, considered to be environmentally superior, and more cost 
effective to either project individually.  The hybrid project, as presented in this 
engineering report and accompanying plans, maximizes the use of existing infrastructure 
and planned projects within the Cities of Monterey and Pacific Grove.  Among the 
benefits of the preferred and alternate project is the: 
 



FINAL ENGINEERING REPORT 
40% SUBMITTAL 

 

3 
 

FALL CREEK 

ENGINEERING 

- Expanded use of the City of Pacific Grove’s existing urban runoff dry-weather 
diversion system, which currently collects dry weather flows for delivery to the 
MRWPCA.  The proposed hybrid project would upsize a portion of the existing 
dry weather diversion system to provide capacity for the current system to convey 
runoff up to the 85 percentile storm event.  The system was expanded in 2013 to 
add approximately 66 acres of the watershed area in the Pacific Grove retreat 
and first addition neighborhood of Pacific Grove to the Monterey border.  
Maximizing the use of this infrastructure allows the City of Pacific Grove to 
effectively meet the ASBS requirements with minor costs incurred to upgrade the 
existing infrastructure. 
 

- Continued and increased conveyance and delivery of urban runoff to the 
MRWPCA.  As the Monterey Peninsula continues to develop water supply options, 
augmenting MRWPCA’s capacity to produce additional recycled by supplying 
them with both dry weather and additional wet weather flows is beneficial to 
maintain reliable and abundant source or recycled water for both agricultural 
users and for groundwater replenishment.  

 
- Construction of a “backbone” stormwater conveyance pipeline along Pine 

Avenue in Pacific Grove.  Reconfiguring the existing collection system so that a 
portion of flows can be redirected to a Point Pinos stormwater facility along Pine 
Avenue achieves multiple objectives.  It allows the City the flexibility to either 
direct runoff to Point Pinos stormwater facility or to the MRWPCA system.    
 

- Production of treated stormwater at a retrofitted Pacific Grove Water Treatment 
Plant (PGWTP).  The City of Pacific Grove’s Golf Links and El Carmelo Cemetery is 
one of the City’s best opportunity sites for re-using treated stormwater for 
irrigation, and by locating the stormwater treatment facility at the PGWTP, 
treated stormwater could connect directly to the golf course irrigation system and 
supplement non-potable supplies that are planned from the Pacific Grove Local 
Water Project.  This potentially gives the City of Pacific Grove the ability to 
develop a local water supply and off-set some of the expensive potable water 
demand.  Additionally, the PGWTP site is well situated for retrofit to include 
stormwater treatment facilities. 

 
The hybrid project provides the Cities with a cost effective and environmentally superior 
project that incorporates elements from both the “local” preferred project alternative and 
the alternate or “regional” project alternative.  The remainder of the engineering report 
provides additional details for the stormwater management and treatment improvements 
in the Pacific Grove ASBS watershed following this hybrid management approach. 
 
15% Concept Plans.  FCE prepared concept plans to portray the hybrid project 
supported by the project screening alternatives analysis.  The Cities and Consultant Team 
reviewed and provided comments on the 15% plans, and revisions and additional details 
were incorporated into a 40% design plan set. 
 
David Avenue Reservoir Alternatives Screening Analysis.  The 15% Concept Plans 
identified four design options to restore service to the David Avenue Reservoir.  To assist 
with selection of a preferred alternative, the Consultant Team led by Rincon Consultants, 
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prepared a memorandum comparing the environmental opportunities and constraints of 
each alternative.  The memo is included as Attachment B of this report. 
 
The memo considered the primary environmental categories required by the California 
Environmental Quality Act (CEQA) and found Alternative 3, which calls for lining the 
interior of the Reservoir and installing a leak detection system, to be the environmentally 
superior alternative.  As compared to the other alternatives it requires less earthwork and 
soil disturbance, which by extension minimizes impacts to air quality, biological resources, 
cultural resources, greenhouse gas emissions, noise and traffic.   
 
Geotechnical Findings at David Avenue Reservoir.   To support the continued evaluation 
of improvements at David Avenue Reservoir, the Consultant Team led by Pacific 
Geotechnical Engineering, prepared a letter report summarizing geotechnical findings and 
next steps at the site.  The letter report is included as Attachment C of this report.  The 
letter summarizes what information is available about the existing dam, compares the four 
alternatives identified in the 15% Concept Design and recommends a series of 
geotechnical studies be undertaken as the project moves toward implementation. 
 
Geotechnical Investigation. The Consultant Team, led by Pacific Geotechnical 
Engineering, prepared a Geotechnical Investigation Report (Attachment D) documenting 
findings from a review of local geology, liquefaction potential and tsunami hazards along 
with results from a series of exploratory drill holes taken from within the proposed project 
vicinity.  Results from the investigation were incorporated into the 40% project design and 
planning for the Pacific Grove Local Water Project, a recycled water project currently 
under development by the City of Pacific Grove with assistance from Brezack and 
Associates Planning, which is also proposed for construction at Point Pinos. 
 
Environmental Impact Report (EIR).  The Consultant Team, led by Rincon Consultants, 
prepared a draft and final EIR according to state CEQA guidelines to review the potential 
environmental impacts from the proposed project as described in the 40% design plans.  
A draft EIR was made available for public comment until March 3, 2014.   

1.4 Project Description 

 

The project includes the diversion of both dry weather and portions of wet weather 
surface water runoff flows into an upgraded stormwater collection and treatment system 
from the ASBS watershed. For the purposes of this project, the ASBS drainage area was 
subdivided into four smaller water management areas as shown in Figure 2. A different 
management approach would be applied to each area, and flows from each would be 
directed to either a new Point Pinos stormwater treatment plant at the retired PGWTP site 
or to the MRWPCA Regional Wastewater Treatment Plant in the City of Marina, as 
follows:  

 Area 1 includes the New Monterey drainage. Runoff from this area would be 
directed to a restored David Avenue Reservoir and ultimately to a new Point Pinos 
stormwater treatment plant located at the retired PGWTP.  
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 Area 2 is north of David Avenue and southwest of Pine Avenue. Runoff from this 
area would drain to Pine Avenue for conveyance northwest towards the new Point 
Pinos stormwater treatment plant.  

 

 Area 3 includes a portion of Pacific Grove that is outside and northwest of the 
existing dry weather diversion system. Runoff from this area would be conveyed 
to the new Point Pinos Stormwater Treatment Facility at the retired PGWTP. 

 

 Area 4 includes the lower Pacific Grove drainage area below Pine Avenue. 
Runoff from this area drains to an existing urban diversion system, which directs 
dry-weather flows to the MRWPCA. The existing system would be upgraded to 
convey dry and wet weather flows to the MRWPA Regional Wastewater 
Treatment Plant for treatment and reuse.  
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2. STORMWATER MANAGEMENT IMPROVEMENTS 

 

The ASBS stormwater management project is comprised of five associated sub-projects 
located primarily in the City of Pacific Grove, with a portion of two projects located in the 
City of Monterey. The five projects include:  

1)  Upgrading and restoring the former David Avenue Reservoir, adjacent to the 
intersection of David Avenue, Terry Street, and Carmel Avenue;  

2)  Modifying the Pine Avenue drainage system between 7th Street and 18th Street;  

3)  Modifying the Ocean View Boulevard drainage system from Forest Avenue west to 
the retired Pacific Grove Wastewater Treatment Plant at the Point Pinos;  

4)  Installing a new stormwater treatment system at the retired Pacific Grove Wastewater 
Treatment Plant site, located on the Pacific Grove Golf Links; and 

 5)  Upgrading the stormwater drainage system along the Ocean View Boulevard right-
of-way from Forest Avenue east to David Avenue to increase the diversion of wet 
weather flows to the Regional Wastewater Treatment Plant in Marina.  

Figure 3 presents a schematic plan of the overall improvements.   

2.1 David Avenue Reservoir Improvements 

 
This project would improve the former David Avenue Reservoir (reservoir) so that it could 
be used to capture runoff from the portion of the ASBS watershed within the City of 
Monterey and release it into the existing City of Pacific Grove storm drain system for 
conveyance downhill (northward) to Pine Avenue and then eventually to either the urban 
runoff diversion system or to the stormwater treatment system at Point Pinos.  

 
The original dam for the reservoir was built in 1882, and an expansion to the downstream 
(north) side of the dam was added in 1920. According to a Seismic Safety and Hydrologic 
Investigation for the reservoir (Converse Consultants Northern California, March 1989), the 
existing dam is 750 feet long, 30 feet high, has a crest elevation of 240 feet and a crest 
width of 60 feet. The reservoir historically retained 87 acre feet (AF) of water with a 
surface water elevation of 235 feet. In 1989, the reservoir ceased operation as a 
component of the California American Water Company (CalAm) potable water system, 
and was drained in 1998. In January 2003, the Division of Safety and Dams designated 
the dam as inoperative and cannot be returned to service in its existing condition. The site 
is still owned by CalAm, and is currently used as a maintenance, operations, and materials 
storage area. The site is restricted with a gated entry. Vegetation has grown inside the 
previously inundated areas of the reservoir since the time the reservoir ceased operating 
as a water storage facility, and a small portion of the original reservoir bottom has filled 
with water and is a small non-jurisdictional wetland.   
 
The dam is an old earthen embankment and to restore the dam would require major 
modifications and improvements.  FCE, with Pacific Geotechnical, conducted an initial 
technical review of the dam and alternative improvements that would be required to use 
the dam for water storage.  The analysis considered several options for restoration, 
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including full replacement of the earth embankment, installing a dual liner system and 
other potential options.  The preferred project selected would involve installing a forebay 
and new dual liner system into the existing reservoir basin.  To accommodate the liner 
system some grading within the reservoir would be required, as discussed below.   A 
technical and environmental review of these options is presented in Attachments B and C. 
 
The project would restore the use of this facility for stormwater equalization and storage 
purposes on the 10.25 acre site.   The reservoir improvement project would encompass the 
entire reservoir area of approximately six acres with an additional approximate 0.8 
acres for vegetation removal.   The project would include grading, trenching, installing a 
new CDS system, installing new headworks (inlet and outlet structures) and new underdrain 
and dual liner system with a leak detection monitoring system.   The majority of the 
construction would be on the David Avenue Reservoir site itself, with some trenching in 
Carmel Avenue/Terry Street, west of the reservoir. Improvements, which are depicted on 
Sheet 2.0 of the 40% Plan set, would include:  
 

 A new inlet connection to the Monterey storm drain collection system; 

 Excavation of a new forebay, an inlet structure and related improvements within the 
reservoir impoundment; 

 Installation of a multi-layer geomembrane liner and sub-drain system within the 
interior of the former Reservoir to enable water storage behind the existing dam; and  

 A new outlet connection to the Pacific Grove storm drain collection system.  

Inlet Connection.  
 
A new stormwater manhole/diversion box on Carmel Avenue would be installed to direct 
stormwater into the reservoir. The newly retrofitted manhole/diversion box would include 
a weir and gate system that would allow a variable quantity of stormwater to be 
directed to the reservoir. The gate would also allow the diversion to be closed completely, 
not allowing any stormwater into David Ave Reservoir.  
 
The target flow is the 85th percentile stormwater runoff event from an approximately 87.3 
acre drainage area in New Monterey, south (uphill) of the reservoir. Runoff above the 
85th percentile event would bypass the reservoir and continue downstream within the 
existing City of Pacific Grove stormwater collection system as it currently does. A new 
pipe would be trenched from the new manhole at the David Avenue and Terry 
Street/Carmel Avenue intersection to a new Continuous Deflection Separation (CDS) unit 
located in the existing paved parking area. The CDS system would be installed to remove 
gross pollutants such as trash, vegetation debris, coarse solids, oil, and grease before 
runoff enters the reservoir. Stormwater exiting the CDS unit would be conveyed in a new 
30” diameter pipe to the reservoir inlet.  
 
Reservoir Improvements  
 
Within the reservoir impoundment area, uncompacted fill in the northwest section would be 
excavated. This fill material is debris and rubble from a nearby construction project and 
was placed in its current location circa 2007. The content of the fill and its method of 
placement are unknown and the material would therefore need to be removed and 
screened. Fill material that is suitable for use in the reconstruction of the reservoir, based 
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on geotechnical observations during excavation, would be stockpiled on-site and covered, 
in the northwestern and southwestern portions of the sight until it is ready to be used. The 
remaining debris (determined to be unsuitable as fill) would be off-hauled to the 
Monterey Regional Waste Management District landfill in Marina. 
 
A new forebay would be constructed in the southeast portion of the existing reservoir 
(refer to Sheet 2.0 of the 40% Design Plans). The function of the forebay would be to 
slow the speed of water entering the facility, dissipate the energy, and allow sediment to 
fall out of suspension within the forebay. The forebay would be vegetated with emergent 
vegetation to improve the removal of sediment in the runoff.  The forebay would 
periodically be excavated and cleared to facilitate continued sediment deposition. 
 
The interior slopes of the existing earthen embankments and new forebay would be filled 
and reshaped to a side slope of 2.5 horizontal to 1 vertical. All grading would occur on 
the interior slopes of the earthen embankments. The new slopes would be keyed into 
stable material, placed in lifts, and compacted to the desired compaction standards to be 
determined by the project geotechnical engineer. The bottom of the reservoir would be 
graded (both cut/fill) to create a smooth surface at an elevation of 220’ above mean sea 
level (MSL). Two new planting benches would be formed within the existing reservoir 
footprint, one in the northwest corner and the other in the southern slope. These benches 
would add complexity and a natural aesthetic to the pond and allow for the planting of 
emergent vegetation. A new15% slope access ramp would also be constructed on the 
north slope of the reservoir to allow vehicles to drive to the bottom of the reservoir for 
periodic maintenance. Additionally, a new access road would be constructed around the 
southern half of the reservoir to allow for maintenance vehicles to have complete access to 
the reservoir.   
 
The entire reservoir and forebay would be covered with a double layer of geosynthetic 
liner material with a leak detection system. The double layer geosynthetic liner is designed 
to prevent water impounded in the reservoir from infiltrating into the earthen embankment 
and soils underlying the site. The geosynthetic liner system would be covered with soil 
backfill. The height of the existing earthen embankments would remain at 20 feet and the 
overall shape of the restored reservoir would remain as in its historic footprint.  
 
A piped underdrain collection system would be installed to collect groundwater seepage 
from below the liner and convey it to the existing Pacific Grove storm drain system on 
Hillcrest Avenue. A drain pipe would be installed above the liner to drain the reservoir in 
the event of emergency or for maintenance and would connect to the Hillcrest Avenue 
storm drain. The single new connection to the storm drain on Hillcrest Avenue would convey 
water via gravity from above the liner (for draining stored water) and below the liner 
(groundwater collection) and be installed using directional boring methods. 
 
Stormwater runoff would enter the reservoir through a new inlet structure located in the 
Forebay. The inlet structure would consist of a concrete head and wing wall structure.  
Stormwater would flow via gravity from the Forebay to the main reservoir impoundment 
through a new concrete lined channel spillway. The new spillway would convey pre-
treated stormwater into the reservoir in the southeast portion of the impoundment. 
Stormwater would remain impounded in the reservoir until the water surface levels reach 
the invert elevation of the outlets.   
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An existing concrete outlet structure located in the eastern portion of the site would remain 
in place for reuse if a final structural engineering analysis determines that it is sound 
condition. If the existing structure is determined to be in poor condition, a new outlet 
structure would be constructed in the same location. The existing outlet pipe (12 inch 
diameter) would be replaced with a new 36-inch diameter outlet pipe to allow for the 
conveyance of large storm events up to the 85% event. A secondary overflow pipe would 
be added to accommodate excess flow and/or in the event the primary outlet is not 
functioning or undergoing maintenance, the secondary outlet would be used as the 
primary outlet.   Trash racks would be installed on the inlet or upstream end of each of the 
of the outlet pipes. Reservoir outflow would be conveyed to a new manhole located on 
Carmel Avenue near the entrance driveway to the site. Stormwater would then be 
conveyed within the existing City of Pacific Grove storm drain collection system north 
towards Pine Avenue. 
 
The reservoir could be drained through a new 12” diameter drain that would be installed 
by horizontal drilling through the earthen embankment.  This drain would provide for 
lowering the reservoir water level as may be required in case of emergency, for 
inspection and maintenance, and/or for releasing water in anticipation of storm events or 
to meet downstream demands. 

2.1.1 Design Alternatives 

 
Water Storage Capacity.  
 
After construction, the newly restored reservoir would have an estimated water storage 
capacity of 49.15 acre-feet (AF), which includes storage provided by the new forebay.  
 

2.1.2 Engineering Elements 

 
Engineering elements proposed for David Avenue Reservoir include: 
 

- Installing a stormwater diversion facility to redirect a portion of runoff to the 
Reservoir: 

o Diversion and Bypass Structure 
o CDS Unit 
o Inlet Piping (335 LF) and Manholes 

 
- Reservoir Structure: 

o Grading and a new retaining wall (approximately 950 LF) 
o Reservoir Forebay 

 Inlet Structure 

 Spillway 

 Overflow 

 Energy Dissipater 
o Reservoir Liner 
o Access Road 
o Reservoir Drain (200 LF) 
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o Reservoir Outlet 

 Concrete Sill 

 Outlet Structure and Secondary Spillway 

 Outlet Pipeline (300 LF) 
 

- Leak Detection 
o Leak Detection System  
o Groundwater Collection Dry Well and Piping (approximately 910 LF) 
o Submersible Pump and Controls 

 
- Revegetation 

 
- Road Rehabilitation 

2.2 Pine Avenue Conveyance 

 
This sub-project would involve the installation of approximately 2,760 linear feet of new 
storm drain conveyance pipeline beneath Pine Avenue from 7th Street to 18th Street, as 
well as installation of a new underground stormwater equalization and storage facility in 
the vicinity of the Robert Down Elementary School. The underground storage facility would 
be located beneath the sports fields behind (south of) the school, adjacent to Junipero 
Avenue between 13th and 15th Streets (refer to Sheet 3.0 of the 40% plan set). This 
facility would be approximately 6,000 square feet and would have the capacity to store 
up to 240,000 gallons of stormwater, which could potentially be reused for irrigation of 
the playfield during the dry season as discussed in Section 5.5. A diversion and bypass 
system and CDS unit would be installed near 14th Street in Junipero Avenue. The purpose 
of the diversion and bypass structure would be to divert flows less than or equal to the 
85% storm event through the new CDS unit and to the equalization/storage facility. Flows 
exceeding the 85% flow rate would be diverted around the CDS unit and back into the 
existing storm drain. The new CDS unit would remove debris, trash and sediment from the 
water conveyed and collected below the David Avenue Reservoir, prior to water entering 
the new storage basin. 
 
A new pipeline on Pine Avenue, extending from 7th Street to 19th Street (Pine Avenue 
Conveyance) would collect runoff from drainage areas uphill (southward) of Pine Avenue, 
including from the restored David Avenue Reservoir. A new pump station would be 
installed at the intersection of Pine Avenue and 15th Street, which would deliver water 
from the new Pine Avenue Conveyance to existing storm drain pipelines northeast down 
19th Street. At 15th Street, water would enter a new diversion and bypass structure, where 
flows less than or equal to the design flow would enter a new CDS unit to remove trash 
and sediment.1 Flows exceeding the 85% flow rate would be diverted around the CDS 
unit and pump station and continue north into the existing storm drain. The new CDS unit 
would remove debris, trash and sediment from the water conveyed and collected down 
Pine Avenue, prior to water entering the new pump vault. The Pine Avenue pump station 
would be a duplex dry pit pump station, including a vertical well extending 15 feet below 

                                            
1 Flows exceeding the design flow would bypass the CDS unit and pump station and continue downstream 
through the existing storm drain which drains to Greenwood Park.  
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the ground surface, and would have a design flow of 1,155 gpm. From 19th Street runoff 
would run via gravity through existing storm drains to the intersection of Jewell and 
Caledonia Avenues.  

2.2.1 Design Alternatives 

 
FCE evaluated a potential directional boring extending from 15th Street to 19th Street, as 
an alternative to the pump station at 15th.  The boring would need to connect two existing 
storm drains over a distance of approximately 1200 feet and given the approximate 
invert elevations of the existing storm drains a gravity line between 15th and 19th would 
only have a 0.15% slope.  A minimum slope of 0.5% is preferred to efficiently convey 
collected stormwater via gravity; therefore the directional boring option does not appear 
feasible at this time. 
 
FCE provided details for two alternative stormwater equalization/storage methods; an 
underground fiberglass storage tank(s) and a modular storage alternative, as shown on 
Sheet 3.8 of the 40% design plans.  The storage tank alternative from a manufacturer 
such as Xerxes Corporation is more expensive with an expected life of 30 to 50 years.  
The modular alternative (Rainstore3) from Invisible Structures, Inc. is lower cost, easier to 
install and can be easily configured to fit different sites.     Rainstore3 quotes a 70 year 
life expectancy for the structure; although, the impermeable liner has a useful life 
expectancy of 40 years.2  As project design continues, these two alternatives can be 
considered in more detail for each of the two sub-project areas where they are proposed. 
 
FCE also identified an alternative location for the stormwater equalization/storage facility 
above Pine Avenue.  In the event an agreement cannot be reached between the Cities 
and the Pacific Grove Unified School District to locate stormwater storage beneath the 
Robert Down Elementary School play fields, the facility could alternatively be located 
beneath Junipero Avenue, directly southwest of the school play yard.  This option is more 
expensive due to more challenging construction conditions and limited space, potential 
utility conflicts and additional demolition and resurfacing costs.  Within the road right-of-
way, it is assumed that shoring would be required during construction as adequate 
surrounding space is unavailable to lay the trench side slopes back to a safe working 
angle.  Within the school yard, however, space is adequate to lay slopes back and save 
construction cost for installation. 
 
An additional project design element at Pine Avenue is the incorporation of a satellite 
stormwater treatment facility at the Robert Down Elementary School.  The treatment 
facility could seasonally draw on stormwater from the underground equalization/storage 
facility and treated stormwater could then be used to irrigate the school fields. Further 
analysis of this alternative design element is included in Section 5.5. 
 

2.2.2 Engineering Elements 

 

                                            
2 http://www.invisiblestructures.com/white_papers/RS3LifeExpectancy.pdf 
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Engineering elements proposed for stormwater conveyance along Pine Avenue are listed 
below with an accompanying cost estimate in Attachment F.  Subsequent design phases 
will need to field verify the condition, location, and invert elevations of storm drains within 
the existing system and complete a geotechnical evaluation to identify constraints and 
opportunities within the proposed project locations. 
 

- Stormwater Storage/Equalization: 
o Approximately 140 lineal feet (LF) of inlet and outlet piping; 
o Diversion and Bypass Structure 
o CDS Unit 

 
- Storage Tank Alternative: 

o 12x 20,000 gallon Fiberglass Tanks 
o Gravel Backfill 

 
- Modular Storage Alternative: 

o Modular Storage Units 
o Impermeable Liner 
o Geogrid Synthetic Liner 
o Imported Fill 

 
- Storage Location In-Road (on Junipero Ave) Alternative 

o Paving Demolition 
o Trench Support 
o Re-paving 

 
- Storage Location School Yard Alternative 

o Clear/Grub 
o Revegetation 

 
- New Storm Drain Conveyance Pipeline:  

o Approximately 2230 LF of gravity pipeline 
o Approximately 520 LF of force main 
o Manholes 

 
- New Pump Station at Pine Avenue and 14th Street: 

o Duplex Dry Pit Pump Station, 1,155 gpm capacity 
o Diversion and Bypass Structure 
o CDS Unit 

2.3 Ocean View Boulevard Conveyance 

 
This sub-project would primarily be within the Ocean View Boulevard right-of-way from 
Forest Avenue west to the retired PGWTP at the Point Pinos Lighthouse Reservation, and 
would include the following improvements: approximately 1,100 feet of new gravity 
storm drain conveyance pipeline; approximately 8,000 feet of pipe lining within an 
existing abandoned sewer force main; an underground storage facility; and three new 
pump stations. The underground storage facility would be located at the intersection of 
Caledonia Street and Pacific Avenue, north of a pocket park near the intersection, and 
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would be approximately 6,400 square feet with a storage capacity of up to 320,000 
gallons. Stormwater from the existing storm drains on Caledonia Street and Jewell Street 
would each enter diversion and bypass structures, which would divert flows less than or 
equal to the 85% design flow into the storage area.3 Diverted flow would pass through a 
proposed CDS unit to remove trash and sediment prior to entering the new underground 
storage facility.  The storage system would serve to delay and reduce peak flows 
entering the new pump station at Lovers Point and provide a potential source of water for 
nearby landscape irrigation at the pocket park and golf course. 
 
The three new pump stations along Ocean View Boulevard would be designed to convey 
stormwater through the retrofitted existing sewer force main to the retired PGWTP site. 
The new pump stations would be located at the Lovers Point parking lot; in a median 
separating Ocean View Boulevard and a scenic turnout, north of the intersection of Sea 
Palm Avenue/Moss Street and Ocean View Boulevard; and near the intersection of Coral 
Street and Ocean View Boulevard. The features of each pump station are described 
below.  
 

 The Lovers Point pump station would include a diversion and bypass structure to 
allow flows exceeding the design capacity to bypass the pump station and 
discharge through the existing storm drain, a duplex dry pit pump station with 
horizontal wet well and electrical control vault. This pump station would have a 
design flow of 2,815 gpm.  
 

 The Sea Palm pump station would receive flow from (1) a new gravity storm drain 
on Ocean View Boulevard beginning at Clyte Street and extending down to Sea 
Palm, (2) a storm drain collecting runoff from above Sea Palm, and (3) flow 
conveyed from the Lovers Point Pump Station west through the existing pipeline. 
Flow from the Sea Palm storm drain would go through a diversion and bypass 
structure before joining the gravity pipeline from Clyte Street. The combined flow 
would pass through a new CDS unit prior to entering the new duplex dry pit pump 
station with vertical wet well. An associated electrical control vault would be 
located within the pump station vicinity. This pump station would have a design 
flow of 3,050 gpm. 

 

 The Coral Street pump station would receive flow from (1) a new gravity line 
beginning at Coral Street and extending down to an existing MRWPCA pump 
station and from (2) flow conveyed from the Lovers Point and Sea Palm pump 
stations west through an existing pipeline. Flow from each of these sources would 
enter a new duplex dry pit pump station with horizontal wet well. An associated 
electrical control vault would be located within the pump station vicinity. This pump 
station would have a design flow of 3,080 gpm. 

 
The Ocean View Conveyance improvements would serve to convey stormwater from the 
existing storm drain infrastructure at the intersection of Jewell and Pine Avenues to the 

                                            
3 Flow volumes exceeding the design capacity would bypass storage and continue into the existing storm 
drain down to the Lovers Point discharge location.  
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retired PGWTP site. The Ocean View Boulevard Conveyance improvements are shown in 
Sheet 3.1 through 3.3. 
 

2.3.1 Design Alternatives 

 
Two alternatives are presented as example stormwater storage facilities; a Xerxes Fiber 
Glass Tank and a modular storage grid such as the Rainstore3 element.  These 
technologies have different site requirements, expected lifetimes and costs, as describe in 
Section 2.2.1.  At the Caledonia storage location, it is assumed that shoring would be 
required during construction, as adequate surrounding space is unavailable to lay the 
trench side slopes back to a safe working angle.   In addition, it would likely be very 
challenging to configure the fiberglass tanks within the available space at the Caledonia 
intersection and it is expected that the modular storage alternative would be preferable 
from a cost and constructability perspective at this site.   
 
An additional project design element at the Caledonia stormwater storage location is the 
incorporation of a satellite stormwater treatment facility.  The treatment facility could 
seasonally draw on stormwater within the underground equalization/storage facility and 
treated stormwater could then be used to irrigate the school fields.  Further analysis of this 
alternative design element is included in Section 5.5. 

2.3.2 Engineering Elements 

 
Engineering elements proposed for stormwater conveyance along Ocean View Boulevard 
are listed below with an accompanying cost estimate in Attachment F.  Subsequent design 
phases will need to field verify the condition, location, and invert elevations of storm 
drains within the existing system and complete a geotechnical evaluation to identify 
constraints and opportunities within the proposed project locations. 
 

- Stormwater Storage/Equalization: 
o Approximately 150 lineal feet (LF) of inlet and outlet piping; 
o Diversion and Bypass Structure 
o CDS Unit 

 
- Storage Tank Alternative: 

o 16x 20,000 gallon Fiberglass Tanks 
o Gravel Backfill 

 
- Modular Storage Alternative: 

o Modular Storage Units 
o Impermeable Liner 
o Geogrid Synthetic Liner 
o Imported Fill 

 
- Storage In-Road Site Work 

o Paving Demolition 
o Trench Support 
o Re-paving 
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- New Pump Station at Lovers Point: 

o Duplex Dry Pit Pump Station, 2,815 gpm capacity 
o Diversion and Bypass Structure 
o CDS Unit 

 
- New Pump Station at Sea Palm: 

o Duplex Dry Pit Pump Station, 3,080 gpm capacity 
o Diversion and Bypass Structure 
o CDS Unit 

 
- New Pump Station at Coral: 

o Duplex Dry Pit Pump Station, 3,050 gpm capacity 
o Diversion and Bypass Structure 

 
- Storm Drain Conveyance Pipeline:  

o Relining Approximately 7,990 LF of pipeline 
o Approximately 1090 LF of new gravity storm drain 
o Manholes 
o Air Relief Valves 

 

2.4 Point Pinos Stormwater Treatment Facility and Crespi Pond 

 
This sub-project would involve the installation of a stormwater treatment facility at the 
retired PGWTP. The new treatment facility would be referred to as the Point Pinos 
Stormwater Treatment Facility. Treated stormwater from the treatment plant would either 
be discharged to the Monterey Bay through the existing Crespi Pond outfall or be 
available for reuse as irrigation water. Improvements within the PGWTP site, Crespi Pond, 
and the outfall are shown in Sheet 4.0 of the 40% Design Plans and described below.  
 
Treatment Train Technology  
 
There is a wide variety of water treatment technology potentially available to treat 
stormwater.  Each manufacturer of pre-engineered treatment systems  include proprietary 
features that are unique to each system, which contribute to varying performance, 
reliability, costs, size and water quality effluent. The treatment train selected for the 40% 
design uses multiple treatment technologies combined to treat the stormwater in four 
treatment phases including a rotary screen, a first stage disc filter, a second stage disc 
filter and a UV disinfection system.  
 
One of the biggest factors for selection of treatment units is size of the units.  The space 
requirements for the stormwater treatment system had to be considered since it is likely 
that the Local Water Project will be installed first on the Point Pinos treatment plant site.  
The following example treatment technologies could work on the site and meet stormwater 
treatment criteria. 
 
For example, a pre-manufactured rotary screen unit by the Enviro-Care FLO-Drum MBR 
will cost approximately $190,000 per unit.  This system screens, conveys, washes, and 
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dewaters screenings all in one unit, providing a compact system that comes in an above 
ground stainless steel housing, and maintains the hydraulic gradient so that stormwater 
enters into the disc filters via gravity downstream of the rotary screen.  The assumed 
screen size for this system is 6mm, and shall be capable of capturing larger particles and 
debris in the stormwater.  To improve the performance of the stormwater treatment 
system, FCE recommends installing two rotary screens in series.  For system redundancy 
FCE recommends install two sets of rotary disc filters in parallel.  
 
The disc filters are capable of treating larger volumes of water in a small space. The 
sizing and costs for the system is based on the Siemens Forty-X disc filters. Each unit costs 
$240,000 and consists of a 12 disc system capable of treating 3.9 gallon per minute per 
square foot.  As discussed previously, the size and type of the filters will be determined 
based on the treatment goals to be met.   Other systems with similar small footprints which 
could meet the treatment requirements are the Kruger HydroTech Discfilter and the 
WesTech WWETCO FlexFilter.  The FlexFilter is a different technology that employs a 
compressible media with a high filtration rate. The technology for high rate filtration is 
evolving, therefore the filtration method should be investigated further once the treatment 
goals are understood and the project is closer to construction.  
 
Disinfection is required in the system to eliminate the pathogens in the stormwater if the 
filtration processes are unable to meet treatment requirements. Currently there is a UV 
open channel unit for the stormwater treatment system. This is a concrete trough that 
conveys the water past ultraviolet light that breaks down pathogens and other constituents 
in the water. The size of the UV unit is typically determined by the water quality and 
turbidity of the influent and the level of treatment. UV units can be adjusted by the 
addition of banks of UV lights; however multiple troughs may be necessary if flows are 
too high for a single channel. Other disinfection technologies could be used in lieu of the 
UV system including adding chlorine, perchlorate or ozone to the system.  Since the 
stormwater may be discharging to the Monterey Bay, chemical addition of chorine or 
perchlorate may not be suitable. These methods should be explored further once the 
treatment goals are understood. 
 
Proposed Stormwater Treatment Facility 
 
The PGWTP was constructed in the early 1950s and began operation in January 1953, 
with an operational capacity treating 2 million gallons of wastewater per day (mgd) 
(Archives and Architecture, Inc., n.d.). Treated wastewater was discharged through an 
outfall to the Pacific Ocean. In 1980, the PGWTP was decommissioned (ibid). Since then, 
wastewater from the City of Pacific Grove has been treated at the MRWPCA Regional 
Wastewater Treatment Plant in Marina. The retired PGWTP site is now used by the City 
of Pacific Grove as an equipment and materials storage yard and non-potable water 
storage facility. Two circular tank structures remain on-site, including a 
clarifier/administrative office (east tank) and a sludge digester (west tank), and the 
majority of the site is comprised of dirt driveways, with storage of construction material 
and debris along the periphery (Denise Duffy & Associates, July 2013). The site is 
surrounded by mature vegetation, primarily Monterey cypress (Hesperocyparis 
macrocarpa) (ibid).  
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If the results of the Central Coast ASBS Regional Monitoring Program finds that treatment 
would be required to meet the ASBS Special Protections, a stormwater treatment facility 
would be constructed on the retired wastewater treatment plant site, primarily along the 
western section of the site (refer to Sheet 4.0 of the 40% Design Plans), and would be 
capable of handling flows of up to 1,500 gallons per minute (gpm). All treatment system 
components would be located within the existing PGWTP site footprint. Also proposed at 
the site is a satellite recycled water facility that would treat wastewater for non-potable 
reuse, which would likely be installed prior to the stormwater system. The wastewater and 
stormwater treatment trains would be independent and be co-located, inhabiting different 
areas of the site, except for the east tank, which would provide recycled water storage 
for irrigation reuse for both systems.   
 
The stormwater system improvements include a flow diversion structure and a stormwater 
treatment system that would likely include screening, equalization, multi-stage filtration, 
and disinfection with redundancy incorporated to allow single tanks to be taken off-line 
for maintenance purposes. The two existing tanks on the site would likely be refurbished 
as part of the satellite recycled water facility improvements, including the east tank, which 
would also be used to store irrigation water from the wet season. If results from the 
forthcoming (2013 – 2014) water quality monitoring effort identify a need for treatment 
to meet the requirements of the ASBS Special Protections, it is expected that the new 
water quality data would be used to refine the final treatment process design. Also, there 
may be additional requirements to use the east tank for both recycled wastewater and 
stormwater that may result in some modifications to the preliminary design.   
 

As currently proposed, stormwater enters the Point Pinos treatment plant from the Ocean 
View Conveyance pipeline via a proposed flow control structure. The flow control structure 
would be a 10-foot tall structure located adjacent to the equalization basin and would 
divert water to three possible locations: the treatment system; the lined equalization basin; 
or the MRWPCA Regional Wastewater Treatment Plant in Marina. As water begins to fill 
the flow control structure, water would be diverted to the first stage of the treatment 
system (or “train”). As the flows increase, water would also be diverted to the equalization 
basin to store the water before being pumped to the rotary screen. The third diversion 
would allow a portion of the water to be discharged to the MRWPCA for offsite 
treatment at the Regional Wastewater Treatment Plant in Marina.  
 
Wet weather equalization would occur in an excavated lined basin as the treatment 
system meets capacity.  The basin is designed to store 430,000 gallons of stormwater, 
with slopes at 2 to 1 to a total depth of 10 feet. The total surface area of the basin is 
6,800 square feet. When the stormwater treatment system is capable of handling more 
flows, stormwater would be pumped from the wet weather equalization basin to the 
rotary screen for treatment.  
 
After the flow control structure or equalization basin, stormwater would enter a rotary 
screen as the first stage of treatment, providing pretreatment to remove grit, trash, and 
organic debris. The rotary screen collects the pollutants, using a helical screw system to lift 
and dewater the solid waste before it is conveyed to a dumpster. From the rotary screen 
system, stormwater would flow through two sets of two-stages of large rotating disc filters 
set in parallel. A disc filter unit consists of multiple rotating disks, which provide a media 
for biological growth and filtration to treat the stormwater. The rotation allows the media 
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to be exposed to the atmosphere, allowing oxidation and slough off of excess solids. Both 
stages of the disc filters would be identical, but with decreasing media sizes. The mesh 
sizes vary by manufacturer and range from 50 microns to 1 micron, which determine the 
removal capabilities of the disc filter. A possible scenario would be the first stage is 
designed to remove the suspended pollutants using a 50 microns mesh and the second 
stage is designed to remove very fine pollutants using a 10 microns mesh. From the second 
disc filter stage, water would be conveyed through an ultraviolet disinfection system to 
inactivate potential waterborne pathogens remaining in the water.  
 
After disinfection, treated stormwater would either be conveyed to the eastern water 
storage tank and be available for reuse as a supplemental non-potable supply to the 
Pacific Grove Local Water Project, or discharged to Crespi Pond so that treated runoff 
can supplement water in the pond and flow via the existing outfall to Monterey Bay. 
Crespi Pond is located approximately 250 feet east of the PGWTP site. Residual solids 
removed through the treatment would be dried, removed and disposed of at the 
Monterey Regional Waste Management District facilities in Marina.  
 
Site grading would be necessary within the treatment plant site where debris and soil 
stockpiles have been placed and where the equalization basin would be excavated and 
lined. New piping and trenching would include connections to a flow control structure and 
the treatment system components, the equalization basin, an existing treated water 
storage tank (east tank), Crespi Pond, and the MRWPCA conveyance. The stormwater 
treatment train would run parallel to the western edge of the site, with water flowing from 
the equalization basin south to the fence and back north towards the equalization basin. 
The existing cypress trees and vegetation around the perimeter of the site would remain 
for screening of the site facilities. 
 
Crespi Pond and Outfall.  
 
Installation of a new pond inlet energy dissipation structure in the northwest portion of the 
pond (refer to Sheet 4.0 of the 40% Design) would result in some disturbance in Crespi 
Pond. However, substantial dredging, vegetation removal, or expansion of the pond is not 
proposed. The new pond inlet energy dissipation structure would include an 
approximately 2.5-foot tall concrete headwall, tapered side walls, and an approximately 
three-foot long apron onto which the treated stormwater would be discharged via a new 
18-inch pipeline connecting the treatment facility and Crespi Pond.  The proposed inlet 
structure is not anticipated to interfere with periodic maintenance dredging within Crespi 
Pond.  A discharge flow up to approximately 1,500 gallons per minute (gpm) is 
anticipated through the Crespi Pond outfall during the 85th percentile 24-hour design 
storm. 
 
Treated stormwater discharged to Crespi Pond would be discharged to the Monterey Bay 
through an existing outfall from the pond to the Bay. Preliminary hydraulic modeling 
indicates that the existing 15-inch diameter outfall is adequate to convey the anticipated 
flow from the treatment plant (1,500 gpm). Therefore, no new outfalls are proposed and 
the existing 15-inch outfall, located outside of the ASBS, would be used as the primary 
point of discharge for treated stormwater into the Monterey Bay.  Further condition 
assessments may identify a need to replace or repair the existing outfall. 
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Treatment Goals  
 
The treatment goals can affect the design of the treatment system. Once the upcoming 
stormwater quality monitoring effort is complete, the ASBS “natural water quality” 
parameters will be defined.  Based on this, the treatment goals will be determined and 
the design and size the treatment facility can be refined. If stormwater is reused for 
irrigation, then treated stormwater would need to meet California Department of Public 
Health Recycled Water Regulations (Title 22 regulations and criteria).  The Title 22 
Recycled Water Regulations are very specific criteria that may change the treatment 
goals of the system depending on the ASBS monitoring results and further characterization 
of the stormwater quality coming into the treatment system.  Once the treatment goals are 
fully understood, the engineers and manufacturer representatives of the treatment 
technologies will be able to determine if the treatment units are capable of treating 
stormwater to the level needed.  Upon completion of the design, FCE recommends the 
Cities conduct a pilot project to ensure that the treatment units meet the performance 
standards necessary to meet treatment goals. 

2.4.1 Design Alternatives 

 
Pacific Grove Local Water Project Site and Facility Sharing 
 
The proposed facilities would be co-located on the retired PGWTP site with the Pacific 
Grove Local Water Project (a wastewater treatment plant that would supply recycled 
water to the Pacific Grove Golf Links, Cemetery and other acceptable uses). The Pacific 
Grove Local Water Project (PGLWP) is currently being planned and is undergoing a 
separate environmental review process.  It is expected that as these two project progress 
towards implementation, site sharing will be optimized to efficiently use the space while 
sharing facilities to the maximum extent feasible.  During construction of the Pacific Grove 
Local Water Project it is recommended that project managers consider including site 
grading required for the ASBS stormwater treatment facility to reduce future mobilization 
costs.  
 
Reuse of Recycled Stormwater  
 
CDPH has established statewide reclamation criteria for the use of recycled water and 
has developed guidelines for specific uses. Based on these guidelines, CDPH will 
determine if this system meets these guidelines for direct reuse of recycled water. One of 
the primary conditions on the use of recycled water is the protection of public health 
(California Water Code section 13521, 13522, 13550(a)(3)).  If the stormwater is reused 
from the treatment plant, the stormwater would likely be used for non-potable irrigation 
on the golf course or other public areas. Under the CDPH Recycled Water Regulations the 
water may need to meet disinfected tertiary recycled water standards in which filtration 
and disinfection must meet certain criteria.  
 
Filtration requirements for surface irrigation states: “coagulation need not be used as part 
of the treatment process provided that the filter effluent turbidity does not exceed 2 NTU, 
the turbidity of the influent to the filters is continuously measured, the influent turbidity 
does not exceed 5 NTU for more than 15 minutes and never exceeds 10 NTU, and that 
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there is the capability to automatically activate chemical addition or divert the 
wastewater should the filter influent turbidity exceed 5 NTU for more than 15 minutes.”4   
 
The disinfection requirements require chlorine disinfection or “a disinfection process that, 
when combined with the filtration process, has been demonstrated to inactivate and/or 
remove 99.999 percent of the plaque-forming units of F-specific bacteriophage MS2, or 
polio virus in the wastewater” and “the median concentration of total coliform bacteria 
measured in the disinfected effluent does not exceed 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 MPD of 23 per 
100 milliliters in more than one sample in any 10 day period. No sample shall exceed an 
MPN of 240 total coliform bacteria per 100 milliliters.”5  If this requirement exceeds the 
treatment goals of the ASBS, then additional treatment or more robust treatment 
technologies may be needed. In addition, in-line turbidity meters would be needed to 
monitor the turbidity constantly for the disc filter systems. 

2.4.2 Engineering Elements 

 
Engineering elements proposed for the stormwater treatment facility and for discharge via 
Crespi Pond are listed below with an accompanying cost estimate in Attachment F.  
Subsequent design phases will need to field verify the condition, location, and invert 
elevations of storm drains within the existing system. 

 
- Wet Weather Equalization Basin (430,000 gallons) 

 
- Stormwater Treatment Plant: 

o Flow Control Structure 
o Duplex Pump System (22 HP pumps) 
o Pre-treatment - Rotary Screens 
o Solids Residual Storage 
o 2-Stage Disc Filters 
o UV Disinfection Systems 
o Diversion and Bypass Structure 
o SCADA Monitoring 
o Equipment and Control Building 

 
- Crespi Pond Inlet Energy Dissipation Structure 

 
- Conveyance Pipeline:  

o Approximately 1,800 LF of pipeline 
 
 
 

                                            
4 California Health Laws Related to Recycled Water (Title 22), Section 60304. June 2001. 
5 California Health Laws Related to Recycled Water (Title 22), Section 60301.230. June 2001. 
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2.4.3 Treatment System Regulatory Requirements 

 
This section describes the regulatory requirements that are applicable to the project and a 
proposed approach to permit the stormwater treatment system.  The stormwater treatment 
system would be designed to treat stormwater to a 90% reduction in pollutants to meet 
the requirements of the ASBS Special Protections and provide the potential for irrigation 
reuse.  The following is a discussion on the regulatory requirements and other examples of 
municipal stormwater treatment systems. 
 
Regulatory Requirements 
 
Municipal stormwater is regulated under the SWRCB and nine Regional Water Quality 
Control Boards (Regional Boards). The Point Pinos Stormwater Treatment Plant falls under 
the jurisdiction of the Central Coast Regional Board, where the Cities of Pacific Grove and 
Monterey have Phase II MS4 NPDES Permits. Treating the stormwater would likely be 
considered a treatment best management practice under the MS4 permits and a permit 
amendment would not be required. 
 
The SWRCB and Regional Boards also regulate wastewater discharges and recycled 
water for reuse.  The Regional Board issues waste discharge requirements (WDRs) for 
wastewater reclamation including on-site treatment systems.  Stormwater is not regulated 
in the same way as sanitary sewer wastewater; however, if the water is recycled for 
reuse, it can be regulated by the Regional Boards.  Based on the State’s recycled water 
laws, two technical reports could be required to permit the stormwater for reuse: the first 
is an engineering report for the California Department of Public Health (CDPH); and 
second a Report of Waste Discharge (RWD) to the Regional Board.  The recommended 
procedures for permitting a water recycling project in California based on the agreements 
between the Regional Board and CDPH is to initially prepare and submit an engineering 
report to the CDPH for their review and approval prior to submitting a RWD to the 
Regional Board for subsequent approval and permitting.  Once the engineering report for 
the system is approved, recommendations from CDPH can be incorporated.  The RWD and 
the RWQCB Form 200 are sent to the Regional Board to determine if the application is 
complete.  The Regional Board may request changes or additional information.  After the 
application is deemed complete, the Regional Board has 140 calendar days to issue 
Waste Discharge Requirements for the project or the applicant can initiate operation in 
accordance with the RWD as a defacto permit.  
 
Based on past stormwater projects implemented in California, the Regional Board has not 
required WDRs to be issued for reuse of treated stormwater. The precedence set by other 
stormwater treatment facilities using treated stormwater for reuse indicate that permitting 
for stormwater will continue to be regulated by the Regional Boards through stormwater 
municipal permits.  However, sharing the existing eastern tank at the Point Pinos site for 
reuse of irrigation water with the Local Water Project may increase the requirements 
necessary.  Discussions with the Regional Board would determine if there are any 
additional requirements in this scenario. The next section describes other projects and the 
regulatory framework used for each project.  
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Similar Project Examples 
 
The following describes other stormwater treatment projects in California.   In these cases, 
Waste Discharge Requirements were not issued by the Regional Board where the projects 
occurred.   The projects are all stormwater treatment facilities for reuse.  The projects 
include the Santa Monica Urban Runoff Recycling Facility, the Malibu Civic Center 
Stormwater Treatment Facility, Aliso Creek Water Runoff Recover and Reuse System, and 
the Salt Creek Ozone Treatment Plant (Dana Point).   All of these projects are located in 
Southern California.  Each facility is discussed below.   
 
Santa Monica Urban Runoff Recycling Facility (SMURRF).  The SMURRF was the first 
stormwater treatment system implemented in California that treats dry weather urban 
runoff for reuse in landscape irrigation and toilet flushing in dual-plumbing systems in 
buildings.  The system has been operating since 2000 and has the capacity to treat and 
reuse 50,000 gpd of dry weather runoff. The system cost approximately $12,000,000 
including a distribution system for recycled water. The treatment facility operates a system 
consisting of a CDS unit, a pump system, a rotating drum screen, a grit chamber, a 
dissolved air floatation unit, a microfiltration unit, and a UV disinfection unit to produce 
recycled water for landscape irrigation and water for dual-plumbed customers.  The 
treatment system is designed to treat to unrestricted use of tertiary standards in 
accordance with California Department of Public Health Recycled Water Regulations (Title 
22 regulations and criteria).  An Engineering Report was required by California 
Department of Public Health (CDPH), although it was less extensive than normally required 
for wastewater recycling and it was revised and submitted with the Report of Waste 
Discharge application (Form 200) to the Los Angeles Regional Water Quality Control 
Board (LARWQCB). In a letter dated August 22, 1997, the LARWQCB made the 
conclusion (note the SMURFF was formerly known as the DWRRF) that “Separate waste 
discharge requirements will not be required. The DWRRF will be considered as a treatment 
best management practice to reduce pollutants in dry-weather flows under Board Order No. 
96-954.” 6  A formal Water Quality Monitoring Plan was also prepared for acceptance 
by the LARWQCB. 
 
Malibu Civic Center Stormwater Treatment Facility.  The Malibu Civic Center Stormwater 
Treatment Facility treats both dry and wet weather stormwater for reuse in landscape 
irrigation at the Civic Center Park.  The system was completed in 2007 and is capable of 
treating 1,400 gpm.  The treatment facility operates a system consisting of screens at 
three catchment drains, a pump system, a filtration system, and an ozone disinfection unit 
to produce recycled water for landscape irrigation.  The treatment system, in conjunction 
with a four acre-ft detention pond, was designed to provide compliance with a Bacteria 
TMDL for the area.  The treatment facility cost approximately $5,800,000 for the 
catchment, conveyance and treatment, but these costs do not appear to include detention, 
irrigation, and disposal improvements which were part of other improvements constructed 
at the site. A representative from the City of Malibu was un-reachable during preparation 
of this report to describe the permitting process and there was no indication an 

                                            
6 Boyle Engineering Corporation, Engineering Report for Dry-Weather Runoff, Reclamation, Storage, 

Pumping, Distribution, and Nonpotable Water Use area Facilities, City of Santa Monica. September 
1999. 
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engineering report was prepared for this project. This project falls under the jurisdiction of 
the LARWQCB.  
 
Aliso Creek Water Urban Runoff Recovery, Reuse and Conservation Project.  The Aliso Creek 
Urban Runoff Recovery, Reuse, and Conservation Project is designed (not yet constructed) 
to treat stormwater harvested from Aliso Creek to tertiary treated wastewater standards 
with the intention of lowering salt concentrations for recycled water irrigation.  The 
wastewater flows had approximately 1,300 ppm total dissolved solids which would be 
reduced to about 800 ppm through dilution with the treated stormwater.  The quantity of 
urban runoff taken from Aliso Creek would vary from 300,000 to 800,000 gallons per 
day based on customer demand and available creek flow. The original design of this 
project began over five years ago and included a fish screen, multimedia and organoclay 
filters, and reverse osmosis.  Currently the project is being redesigned as an 
ultrafiltration/reverse osmosis membrane treatment facility that alternates between 
treating dry weather flows and tertiary treated wastewater. The Initial Study7 for this 
project indicated that a RWQCB Recycled Water Permit (amendment) and State Water 
Resources Control Board Application to Appropriate Water as well as other permits and 
approvals may be required for implementation of the proposed project.  This project 
would have WDRs since wastewater is also being treated. The project falls under the 
jurisdiction of the San Diego Regional Board (SDRWQCB). 
 
Salt Creek Ozone Treatment Plant.  The Salt Creek Ozone Treatment Plant located in the 
Monarch Golf Links of Dana Point, is designed to treat 1.44 million gallons per day of dry 
weather flows from Salt Creek.  The system was completed in 2005 to provide an 
advanced treatment BMP to reduce bacteria levels in Salt Creek during dry weather at a 
cost of approximately $6,700,000.  The treatment train consists of a coarse screen grate, 
solids removal unit, basket strainers, horizontal media filters, an ozone generator and 
contact chamber.  In 2008, the South Coast Water District was exploring the feasibility of 
using the treated water for landscape irrigation but indicated regulatory obstacles posed 
challenges.  The project falls under the jurisdiction of the SDRWQCB. 

2.5 Diversions to MRWPCA  

 
This project would entail upgrading and expanding the existing dry weather diversion 
system to increase the capacity of the collection system to be able to divert up to the 85th 
percentile wet weather storm from a portion of the City of Pacific Grove to the MRWPCA.  
This project component would be primarily within or adjacent to the Ocean View 
Boulevard right-of-way from Forest Avenue east to David Avenue, as shown in Sheet 5.0. 
Improvements would include upgrades to the City of Pacific Grove’s existing dry weather 
urban diversion system to increase the capacity to allow the conveyance of wet weather 
flows in addition to dry weather flows. Specifically, new pumps would be installed at 
Greenwood Park, Berwick Park, and Eardley Avenue pump stations. In addition, 
approximately 1,100 feet of 4-inch and 8-inch storm drain lines connecting the Berwick 
pump station to Greenwood pump station to the MRWPCA would need to be replaced 
with 10-inch lines. 

                                            
7 Environmental and GIS services, LLC, Initial Study and Environmental Checklist for Aliso Creek Urban Runoff 
Recovery, Reuse and Conservation Project, Laguna Beach, California. July 2008. 
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This project would capture runoff from approximately 222 acres (23% of the total 950 
acre ASBS drainage area) and convey it to the MRWPCA Regional Wastewater 
Treatment Plant in Marina. On average, approximately 150 AF per year of urban runoff 
would be delivered to the MRWPCA as a potential supply source to its proposed 
groundwater replenishment project.  Additionally, connections between the stormwater 
collection system and the MRWPCA are proposed at the existing MRWPCA Coral Street 
pump station and at the Point Pinos Stormwater Treatment Facility.  
 
The existing dry weather diversion system is sized to convey 200 gpm to the MRWPCA, 
and includes five pump stations, and over 6,800 feet of conveyance pipeline.  The five 
pump stations are located at (1) Lovers Point, (2) Fountain Avenue, (3) Greenwood Park, 
(4) Berwick Park (9th St.), and the newest installation at (5) Eardley. Flow from Lovers Point 
is delivered to the Fountain pump station then into the sanitary sewer system.  Flow from 
Eardley is pumped to Berwick Park which is delivered to the pump station at Greenwood 
Park and into the sanitary sewer system. 
 
The hydrology analysis estimated peak flows to each of the five dry weather diversion 
pump stations and the results are summarized in Section 3.  Based on an existing capacity 
at each of the pump stations, the pump stations at Lovers Point and Fountain are adequate 
to convey the 85% event once conveyance on Pine Avenue is constructed, which would 
bifurcate contributing sub-basins, and send the majority of the flow currently draining to 
these pump stations towards Point Pinos.   

 
Table 1. Urban Diversion Pump Station Estimated Peak Flows 

 

 
 

Urban Diversion Pump Station Pumps To:

Summary of Peak Flow tp each 

Pump Station During 85% Storm 

Event (gpm)

Lovers Point Fountain 5

Fountain MRWPCA 78

Total To MRWPCA 78

Eardley Berwick 2724

Berwick Greenwood Park 4526

Greenwood Park MRWPCA 5356

Total To MRWPCA 5356
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Within the eastern portion of the urban diversion system a combination of improvements 
and new installations are proposed to adapt the existing system to accommodate the 
larger flow rates.  Based on a preliminary review of existing technologies, the installation 
of Hydrobrakes8 within the existing storm drain system could provide additional storage 
within the existing storm drain system, while delaying peak flows moving downstream.  
Manufacturer testing indicates the use of Hydrobrakes can reduce the need for upstream 
storage by 15% to 30%.  Other alternatives that have been proposed and warrant 
further consideration during subsequent design phases include diverting flows to the 
MRWPCA at an alternate location and coordinating with the Monterey Bay Aquarium 
which is currently planning a dry-weather diversion system. 
 
The pump stations at Eardley, Berwick and Greenwood Park would need to be upsized to 
accommodate increased flows.  The cost estimate to retrofit these pump stations assumes 
the majority of the pump station would be replaced, but the design capacity would be 
reduced by 15% due to the installation of hydrobrakes or other equivalent technologies.     
 
A Storm and Sanitary Sewer Analysis model was used to evaluate pipeline capacity within 
the existing urban diversion system.  Within the Lovers Point and Fountain section of the 
system pipelines are adequate for delivery of the 85% event to the MRWPCA.  Within 
the eastern section of the system, pipelines would need to be increased in diameter to a 
minimum of 10” via in-situ pipe-splitting or pipe-bursting.  It is recommended that 
subsequent design phases develop a more detailed model of the storm drain system in this 
area to refine design assumptions and identify optimal hydrobrake installation locations.    

2.5.1 Engineering Elements 

 
Engineering elements proposed for stormwater conveyance to the MRWPCA are listed 
below with an accompanying cost estimate in Attachment F.  Subsequent design phases 
will need to field verify the condition, location, and invert elevations of storm drains within 
the existing system and complete a geotechnical evaluation to identify constraints and 
opportunities within the proposed project locations. 
 

- Upsized Pump Station at Eardley 
o Duplex Dry Pit Pump Station, 1,900 gpm capacity 

 
- Upsized Pump Station at Berwick 

o Duplex Dry Pit Pump Station, 3,500 gpm capacity 
 

- Upsized Pump Station at Greenwood Park 
o Duplex Dry Pit Pump Station, 4,150 gpm capacity 

 
- Storm Drain Conveyance: 

o Pipe-splitting approximately 1,100 LF of pipeline 
o 6x Hydrobrake installations 

 

                                            
8 http://www.hydro-int.com/uk/products/hydro-brake-optimum 

http://www.hydro-int.com/uk/products/hydro-brake-optimum
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3. HYDROLOGY ANALYSIS 

 
FCE performed a hydrologic (rainfall-runoff) analysis to estimate peak stormwater runoff 
rates for the design storm (85th percentile event).  The design storm is the basis of 
compliance with the ASBS Special Protections.  Larger storm events are not subject to the 
same treatment and structural BMP requirements, and can be discharged to the ASBS 
under the General Exception. 
 

3.1 Methodology and Assumptions 

 
To estimate the peak flow during the design storm, FCE employed Autodesk’s Storm and 
Sanitary Sewer Analysis (SSA) software.  SSA is a computer model that simulates 
watershed, pipeline, and water-control structure hydrology and hydraulics and estimates 
peak discharge (flow) and timing.  SSA calculates runoff by computing the volume of 
water that is intercepted, infiltrated, stored, evaporated or transpired and subtracting it 
from the precipitation.  To illustrate this runoff calculation methodology, Attachment E 
includes a step-by-step calculation summary for sub-basin 38 as modeled by the SSA 
software.  Sub-basin 38 is the lower (below Pine Avenue) portion of the watershed 
draining towards Greenwood Park; land use in this sub-basin is primarily urban with 
residential and commercial districts and a high percent of imperviousness (82%). 
 
Design Storm Runoff Volume Estimation.  The runoff volume computations were conducted 
employing the SCS Curve Number Loss Method and SCS Unit Hydrograph Model for 
transformation of direct runoff.  The SCS Curve Number Loss Method implements the curve 
number methodology of incremental losses.  The SCS Unit Hydrograph Model is an 
empirical method, which “transforms” excess precipitation into peak runoff and calculates 
the volume of runoff over a specified time period.  A 24-hour design storm was selected 
with rainfall volume of 0.8 inches for the 85th percentile event9.  The 85th percentile design 
storm depth was obtained from the Central Coast Regional Water Quality Control 
Board10.   
 
Watershed Characteristics.  The sub-watershed boundaries shown in Figure 6 are based on 
sub-basins delineated by a CSUMB advanced watershed management class under the 
direction of Assistant Professor Fred Watson during the Fall Semester 2011.11  In some 
cases, these sub-basins were divided to define areas southwest of Pine Avenue, from 

                                            
9 The SWRCB defines the ASBS design storm as1-inch in a 24-hour period. 
10California EPA. 2013. Central Coast Joint Effort for LID and Hydromodification Control. Central Coast 
Regional Water Quality Control Board.  
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod
_charette_index.shtml 
 
11 CSUMB Class ENVS 660: Pugh K, Arenas R, Cubanski P, Lanctot M, Purdy A, Bassett R, Smith J, Hession S, 
Stoner K, Ashbach R, Alberola G, Jacuzzi N, Watson F. 2011. Stormwater outfall watershed delineation, 
land cover characteristics, and recommended priorities for monitoring and mitigation in the City of Pacific 
Grove, California. The Watershed Institute, California State Monterey Bay, Publication No. WI-2011-02, 74 
pages. 
 http://ccows.csumb.edu/pubs/reports/CSUMB_ENVS660_ClassReport_PGStormwater_120306.pdf 

http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.shtml
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/lid_hydromod_charette_index.shtml
http://ccows.csumb.edu/pubs/reports/CSUMB_ENVS660_ClassReport_PGStormwater_120306.pdf
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which stormwater would be conveyed towards the Pacific Grove Golf Links, and areas 
northeast of Pine Avenue, which would drain to the MRWPCA through an upsized existing 
Urban Diversion System.  
 
An estimate for the percent of impervious area within each sub-basin was calculated using 

GIS General Plan data with land use designations for both Pacific Grove and the City of 

Monterey.  The General Plan shapefiles identified land use zoning information for 

individual parcels within each jurisdiction.  Impervious area was estimated based on land 

use zoning and an assumed impervious percent for each zoning category.  The total 

impervious area of each parcel was estimated and aggregated for each sub-watershed. 

Table 2 summarizes the impervious percentages assigned to each General Plan zoning 

category.  Roads were assumed to be 95% impervious. 

Table 2. Land Use Category and Percent Impervious Assumption 
 

 

The SCS Runoff Curve Number (CN) for each sub-basin is estimated based on hydrologic 

soil group, land use and hydrologic condition.  A high CN value (as high as 98) indicates 

areas where nearly all rainfall becomes runoff.  A low CN value (as low as 30) indicates 

Land Use 

Code Description

Percent 

Impervious

C Commercial 85%

C-1 Commercial 85%

C-1-T Commercial 85%

C-2 Commercial 85%

LDR Low Density Residential 50%

M-H Mobile Home Park 60%

MDR Medium Density Residential 60%

O Open Space 0%

OS Open Space 0%

PSP Public Space 35%

R-1 Med Dens to 17.4 DU/ac 60%

R-1-B-3 Low Dens to 5.4 DU/ac 50%

R-1-B-4 Low Dens to 5.4 DU/ac 50%

R-1-H Med Dens to 17.4 DU/ac 60%

R-2 High Dens 29.0 DU/ac 70%

R-3 High Dens 29.0 DU/ac 70%

R-3-MVisitor Accomodation or Medium High Density Residential 60%

R-3-PGB High Dens 29.0 DU/ac 70%

R-3-PGR High Dens 29.0 DU/ac 70%

R-4 High Dens 29.0 DU/ac 70%

U Public 85%

U,O Public 85%

V-C Commercial 85%
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areas where nearly all rainfall has the potential to infiltrate.  To estimate CN for each 

sub-basin, FCE identified the soil type within each general plan parcel and assigned a 

curve number based on the soil type and land use for each parcel.  Curve numbers were 

assigned based on the land use categories in.  Based on the assigned CN and area of 

each parcel, an average CN was calculated for each sub-basin.  Roadways were 

assigned a CN of 90.  Soils data was acquired from the Natural Resources Conservation 

Service, US Department of Agricultural Soil Survey Geographic Database.12  

Table 3.  Curve Number Designation by Land Use and Hydrologic Soil Group 
 

 

The average slope within each ASBS watershed sub-basin was estimated using the Zonal 
Statistics package of the ArcGIS Spatial Analyst toolbox.  The LIDAR data used as the 
basis for the analysis was acquired in 2010 in the Central Coast Region of California 
including areas of Monterey, San Benito, and Santa Cruz County through an Association of 
Monterey Bay Area Governments (AMBAG) project.   
 
The hydraulic Length, or longest flow path within each sub-basin, was measured in GIS as 

the longest average path a water particle would travel from the sub-basin headwaters to 

the sub-basin outlet. 

 
Time of concentration is a hydrologic parameter that estimates the time needed for water 
to flow from the most distant part of a sub-basin to the outlet.  To estimate a time of 
concentration in minutes, FCE used the SCS Lag Equation13:  

                                            
12 Available at http://soildatamart.nrcs.usda.gov 

13 Civil Engineering Reference Manual, 2008, pg. 20-4 and as presented in Applied 
Hydrology by V.T. Chow p. 500-501 
 

L AND_US E A B C D

 

Com m erc ial 89 92 94 95

Group Quarters  (GQ) 77 85 90 92

High Dens  29.0 DU/ac 77 85 90 92

L ow Dens  to 5.4 DU/ac 54 70 80 85

Med Dens  to 17.4 DU/ac 77 85 90 92

MHR 77 85 90 92

Open S pac e 49 69 79 84

OS I 49 69 79 84

P O/HDR 89 92 94 95

P ublic 89 92 94 95

VA/MDR   17.4 DU/ac
77 85 90 92

VA/MDR   9.3 DU/ac
77 85 90 92

Vis itor Ac c om  (VA) 77 85 90 92

C urve  Number by Hydrologic  S oil Group
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Tc = (100*L^0.8*((1000/CN)-9)^0.7)/(1900*(S)^0.5) 
 
L = longest distance to collection point in ft,  
CN = NRCS runoff curve number,  
S = Slope in percent 

 
Table 4 summarizes characteristics about the contributing drainage areas; including the 
size of each contributing sub-basin, impervious percentage, curve number, hydraulic flow 
length, slope and time of concentration.  Figure 6 includes a map identifying each sub-
basin. 
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Table 4. Summary of Sub-Basin Hydrology Characteristics 

 

 
 

Sub-

Basin Area (ac)

Percent 

Impervious 

(%)

Curve 

Number 

(CN) Slope (ft)

Hydraulic 

Length 

(ft)

Time of 

Concentration 

(min)

1 78.1 34% 64 6.3% 3900 58.8

2 0.5 69% 79 3.8% 250 5.6

3 4.9 66% 79 4.5% 1000 15.4

4 18.2 55% 74 5.4% 2150 30.0

5 42.2 61% 76 4.9% 2500 33.6

6 25.3 51% 74 8.7% 1520 18.0

7 19.6 75% 82 5.8% 1600 18.0

8 5.3 73% 81 7.3% 1400 14.9

9 10.6 74% 81 8.6% 1050 10.9

10 8.5 50% 71 9.6% 1500 18.4

11 47.3 63% 79 7.5% 2500 24.9

12 2.8 47% 70 7.6% 770 12.5

13 0.3 88% 85 3.9% 150 3.0

14 5.6 27% 61 5.7% 1400 29.5

15 28.1 74% 86 7.1% 2150 18.0

16 1.3 69% 78 8.8% 450 6.0

17 2.1 57% 74 7.5% 660 10.0

18 0.2 59% 73 12.3% 200 3.1

19 1.4 54% 74 8.0% 620 9.2

20 0.3 59% 73 6.5% 250 5.1

21 2.1 68% 79 6.5% 490 7.3

22 5.9 40% 67 5.1% 1050 21.2

23 78.0 78% 86 6.8% 3290 25.8

24 64.0 74% 91 4.0% 3100 26.4

25 79.1 74% 91 6.3% 5270 32.1

26 2.9 66% 79 5.0% 680 10.8

27 0.2 54% 77 5.5% 125 2.8

28 4.0 60% 76 5.5% 1500 21.1

29 2.9 6% 53 13.3% 300 6.9

30 15.2 74% 79 5.9% 1500 18.7

31 0.1 39% 65 5.9% 50 1.8

32 7.7 81% 83 6.5% 2240 21.6

33 0.2 59% 73 5.9% 150 3.5

34 1.5 75% 79 9.8% 590 6.9

35 3.1 87% 86 6.6% 1300 12.5

36 1.8 76% 80 7.2% 690 8.8

37 2.5 64% 75 10.7% 550 7.0

38 40.2 82% 88 8.7% 2610 17.6

39 113.1 77% 92 7.2% 3350 20.0

40 87.3 63% 85 11.7% 3250 20.2

41 6.0 67% 77 8.2% 1000 12.2

42 10.6 78% 87 8.2% 1760 13.8

43 1.0 44% 68 6.6% 350 7.5

44 26.1 80% 89 11.2% 2025 12.2

45 20.8 74% 91 4.6% 1875 16.5

46 3.8 64% 86 5.6% 1500 15.1

47 0.9 42% 74 17.1% 250 3.0

48 13.2 77% 90 12.1% 1690 9.8

49 0.1 57% 87 13.1% 100 1.1

50 1.4 74% 91 11.6% 730 4.9

51 0.1 68% 89 15.0% 100 1.0

52 1.9 78% 90 13.1% 1130 6.8

53 5.4 77% 90 10.4% 1800 11.1

54 7.6 79% 87 11.2% 1160 8.4

55 21.4 79% 89 8.5% 2000 13.9

56 26.4 82% 90 9.6% 2600 15.5

57 11.9 87% 91 8.0% 1800 12.1
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Annual Runoff Estimation.  The Simple Method was selected to estimate annual runoff 
from the PG ASBS watershed area.  This method is used by many jurisdictions14 to 
calculate annual runoff as a function of annual runoff volume and a runoff coefficient (Rv).  
Runoff volume is calculated as: 
 

R = P x Pj x Rv 
 
Where:  R = Annual Runoff (in) 

P = Annual Rainfall (in) 
Pj = Fraction of Annual Rainfall events that produce runoff 
Rv = Runoff Coefficient 

 
The Runoff Coefficient is estimated for a drainage area based on an observed 
relationship with impervious area.  The following equation is based on a statistical 
relationship between the Runoff Coefficient and impervious fraction (Ia), from a sample of 
47 sites15 with an R2 value of 0.71. 
 

Rv = 0.05 + 0.9Ia 
 
Where:  Ia = Impervious fraction (decimal, not percent) 
 
Average Annual Rainfall for the project area was estimated at 14.11 inches, the annual 
average from 2002-201116.  The fraction of annual rainfall events that produce runoff 
was assumed to be 0.9.  The impervious fraction was estimated based on land use and 
parcel data as summarized in Table 2. 
 
To estimate the annual volume of water diverted within the proposed project, which is 
designed to capture, divert and treat flows resulting from the 85% rainfall event, the 
annual runoff volumes estimated using the Simple Method were reduced by 15%.  This 
assumes that 15% of all rainfall would occur during storms exceeding the design capacity 
of the project, therefore these flows would be diverted to the existing stormwater 
discharge locations. 
 
Dry Weather Flow Estimation.  Dry weather flow estimates are based upon preliminary 
measurements collected at Greenwood Park by Dr. Fred Watson of CSUMB17.  Based 
upon Dr. Watson’s review of collected data, dry weather flows were observed to range 
from 3.1 to 12.7 gallons per minute (gpm).  Based on the observed flow range, a ratio of 

                                            
14 For example, New York (http://www.dec.ny.gov/docs/water_pdf/simple.pdf) and North Carolina 

(http://portal.ncdenr.org/c/document_library/get_file?uuid=a85cdd45-7f1f-44d8-9921-
babea9478516&groupId=38364) 
15 The relationship between Rv to imperviousness was first documented in “Controlling Urban Runoff: A 
Practical Manual for Planning and Designing Urban BMPs”, published by the Metropolitan Washington 
Council of Governments (T. Schueler, 1987).  The 47 sites used to create the relationship were studied during 
the National Urban Runoff Program (NURP) research program led by the EPA, and are scattered across the 
nation. 
16 Fall Creek Engineering, Revised Greenwood Park Water Balance and Low Flow Analysis, Greenwood 
Park Creek Water Project, Pacific Grove, California, March 19, 2013. 
17 Greenwood Park Low Flow Analysis – Pro-bono report for Sarah Hardgrave (City of PG), by Dr. Fred 
Watson (CSUMB), March 7, 2013. 

http://www.dec.ny.gov/docs/water_pdf/simple.pdf
http://portal.ncdenr.org/c/document_library/get_file?uuid=a85cdd45-7f1f-44d8-9921-babea9478516&groupId=38364
http://portal.ncdenr.org/c/document_library/get_file?uuid=a85cdd45-7f1f-44d8-9921-babea9478516&groupId=38364
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flow to watershed area was calculated to range between 0.012 to 0.053.  This ratio was 
used to estimate dry weather flows in the remaining sub-basins where observations were 
unavailable and sub-basin area was known. 
 
Greenwood Park is located within a natural drainage channel in Pacific Grove, and 
potentially receives a higher amount of baseflow (from shallow groundwater) than sub-
basins in the western portion of the PG ASBS watershed area.  As a result, it is possible 
this method will result in an overestimation of dry weather flows in other parts of the 
watershed.  To minimize this effect, the lower estimate of the flow to area relationship 
(0.012) was multiplied by the remaining sub-basin areas to estimate dry weather flows.   
Additional dry-weather flow measurements at other locations in the watershed would help 
refine this approach. 

3.2 Results 

 
A summary of the peak runoff rates within each sub-basin and cumulative runoff to each 
sub-project is summarized in Table 5, along with estimates of the average annual and dry 
weather flow estimates.  These rainfall-runoff modeling and runoff estimates are 
preliminary and will be revised based on design updates and field verification of the 
modeling assumptions as planned through the City of Pacific Grove’s Urban Greening 
Grant Watershed Modeling effort, planned in 2014 and 2015.  Similarly, all the 
estimated pipe and pump sizes are preliminary and would be revised, if needed, with 
more detailed hydraulic modeling of the proposed storm system improvements. 
 
Model Validation 
 
To validate the SSA model, FCE compared measured stream flow at Greenwood Park, as 
collected by Dr. Watson’s research group at CSUMB, to predicted model runoff.  A storm 
event beginning on the morning of January 20, 2012 and extending over 24 hours was 
input into the SSA  and the resulting runoff at Greenwood Park, as predicted by the SSA 
model, was compared to observed runoff as measured by a Data Logger maintained and 
operated by CSUMB students.  
 
Figure 4 shows precipitation as measured at the Monterey Bay Aquarium over the model 
validation storm and Figure 5 compares the modeled versus measured discharge over the 
storm event.  The model appears to reasonably predict the observed hydrograph 
including time to peak and magnitude of the peak flow.  The model validation results 
increased confidence in the model’s ability to predict runoff based on rainfall throughout 
all of the modeled sub-basins. 
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Table 5.  Peak, Average Annual and Dry Weather Runoff Rates by Sub-basin and Sub-Project 
 

Drainage 

Basin #
Watershed Management Approach Area (ac)

85% Peak 

Flow estimate 

(gpm)

85% 

Runoff 

Depth (in)

85% 

Runoff 

Volume 

(MGD)

Average 

Annual Runoff 

Volume 

Estimate (AFY)

Average Annual 

Runoff from 

storms less than 

or equal to 85% 

Event (AFY)

Dry Weather 

Flow Estimate 

(gpm)

Dry Weather 

Flow Estimate 

(Ap - Oct) (AFY)

40 To David Avenue Reservoir 87           404                 0.09         0.21         56.74                48.23                  1.13                    0.91                    

24 To Pine Ave and Point Pinos Treatment Plant 64            2,482               0.23         0.40         48.30                 41.05                   0.82                     0.67                     

25 To Pine Ave and Point Pinos Treatment Plant 79            2,751               0.23         0.49         60.13                 51.11                   1.02                     0.82                     

39 To Pine Ave and Point Pinos Treatment Plant 113         3,820               0.20         0.61         88.69                 75.39                   1.46                     1.18                     

45 To Pine Ave and Point Pinos Treatment Plant 21            1,014               0.23         0.13         15.85                 13.47                   0.27                     0.22                     

46 To Pine Ave and Point Pinos Treatment Plant 4              36                    0.11         0.01         2.48                   2.11                     0.05                     0.04                     

Subtotal to Pine Avenue 368         10,103            1.00         1.65         215.44              183.12                3.62                    2.93                    

1 To Point Pinos Treatment Plant 78            -                   -           -           29.60                 25.16                   1.01                     0.81                     

10 To Point Pinos Treatment Plant 8              -                   -           -           4.46                   3.79                     0.11                     0.09                     

11 To Point Pinos Treatment Plant 47            54                    0.03         0.04         30.66                 26.06                   0.61                     0.49                     

12 To Point Pinos Treatment Plant 3              -                   -           -           1.39                   1.19                     0.04                     0.03                     

14 To Point Pinos Treatment Plant 6              -                   -           -           1.74                   1.48                     0.07                     0.06                     

15 To Point Pinos Treatment Plant 28            238                  0.11         0.08         21.32                 18.12                   0.36                     0.29                     

17 To Point Pinos Treatment Plant 2              1                      -           -           1.22                   1.04                     0.03                     0.02                     

19 To Point Pinos Treatment Plant 1              -                   -           -           0.79                   0.67                     0.02                     0.01                     

21 To Point Pinos Treatment Plant 2              2                      0.02         0.00         1.45                   1.23                     0.03                     0.02                     

23 To Point Pinos Treatment Plant 78            570                  0.11         0.23         61.97                 52.68                   1.00                     0.81                     

3 To Point Pinos Treatment Plant 5              4                      0.03         0.00         3.30                   2.80                     0.06                     0.05                     

5 To Point Pinos Treatment Plant 42            22                    0.01         0.01         26.60                 22.61                   0.54                     0.44                     

6 To Point Pinos Treatment Plant 25            4                      -           -           13.63                 11.58                   0.33                     0.26                     

8 To Point Pinos Treatment Plant 5              9                      0.04         0.01         3.94                   3.35                     0.07                     0.06                     

20 To Point Pinos Treatment Plant 0              -                   -           -           0.18                   0.15                     0.00                     0.00                     

13 To Point Pinos Treatment Plant 0              3                      0.09         0.00         0.28                   0.24                     0.00                     0.00                     

16 To Point Pinos Treatment Plant 1              1                      0.02         0.00         0.91                   0.77                     0.02                     0.01                     

18 To Point Pinos Treatment Plant 0              -                   -           -           0.15                   0.13                     0.00                     0.00                     

7 To Point Pinos Treatment Plant 20            36                    0.05         0.03         14.95                 12.71                   0.25                     0.20                     

Subtotal to Point Pinos Treatment Plant 

(below Pine Avenue) 353         945                 0.51         0.41         218.54              185.76                4.55                    3.68                    

Total to Point Pinos Treatment Plant 721         11,452            1.51         2.27         433.98              417.12                9.29                    7.51                    

2 To Oceanview Boulevard - Outlet LID 1              1                      0.02         0.00         0.39                   0.33                     0.01                     0.01                     

9

To Oceanview Blvd - Outlet LID & Runoff to 

Sea Palm

11            18                    0.04         0.01         7.95                   6.76                     0.14                     0.11                     

4 To Oceanview Boulevard - Outlet LID 18            4                      -           -           10.52                 8.95                     0.23                     0.19                     

Total to Local LID 29           23                    0.06         0.01         18.86                16.03                  0.38                    0.31                    

26 To (E) Dry Weather Diversion System 2.91 3 0.03         0.00         1.98                   1.69                     0.04                     0.03                     

28 To (E) Dry Weather Diversion System 4.00 2 0.01         0.00         2.50                   2.12                     0.05                     0.04                     

30 To (E) Dry Weather Diversion System 15.21 18 0.03         0.01         11.57                 9.84                     0.20                     0.16                     

32 To (E) Dry Weather Diversion System 7.69 18 0.06         0.01         6.37                   5.41                     0.10                     0.08                     

34 To (E) Dry Weather Diversion System 1.53 2 0.02         0.00         1.17                   0.99                     0.02                     0.02                     

35 To (E) Dry Weather Diversion System 3.13 31 0.11         0.01         2.75                   2.33                     0.04                     0.03                     

36 To (E) Dry Weather Diversion System 1.84 2 0.03         0.00         1.43                   1.22                     0.02                     0.02                     

38 To (E) Dry Weather Diversion System 40.18 826 0.15         0.16         33.42                 28.40                   0.52                     0.42                     

42 To (E) Dry Weather Diversion System 10.64 166 0.13         0.04         8.45                   7.19                     0.14                     0.11                     

44 To (E) Dry Weather Diversion System 26.11 857 0.17         0.12         21.25                 18.06                   0.34                     0.27                     

48 To (E) Dry Weather Diversion System 13.20 592 0.20         0.07         10.33                 8.78                     0.17                     0.14                     

50 To (E) Dry Weather Diversion System 1.40 90 0.23         0.01         1.06                   0.90                     0.02                     0.01                     

52 To (E) Dry Weather Diversion System 1.89 90 0.20         0.01         1.52                   1.29                     0.02                     0.02                     

22 To (E) Dry Weather Diversion System 5.90 0 -           -           2.58                   2.19                     0.08                     0.06                     

27 To (E) Dry Weather Diversion System 0.24 0 -           -           0.14                   0.12                     0.00                     0.00                     

31 To (E) Dry Weather Diversion System 0.09 0 -           -           0.04                   0.03                     0.00                     0.00                     

33 To (E) Dry Weather Diversion System 0.16 0 -           -           0.10                   0.08                     0.00                     0.00                     

37 To (E) Dry Weather Diversion System 2.49 1 0.01         0.00         1.65                   1.40                     0.03                     0.03                     

41 To (E) Dry Weather Diversion System 5.98 4 0.01         0.00         4.14                   3.52                     0.08                     0.06                     

43 To (E) Dry Weather Diversion System 1.03 0 -           -           0.49                   0.42                     0.01                     0.01                     

47 To (E) Dry Weather Diversion System 0.92 0 -           -           0.42                   0.35                     0.01                     0.01                     

49 To (E) Dry Weather Diversion System 0.10 2 0.05         0.00         0.06                   0.05                     0.00                     0.00                     

51 To (E) Dry Weather Diversion System 0.11 4 0.13         0.00         0.07                   0.06                     0.00                     0.00                     

29 To (E) Dry Weather Diversion System 2.89 0 -           -           0.33                   0.28                     0.04                     0.03                     

Subtotal to Existing Dry Weather Diversion 

System 150         2,710              1.57         0.46         113.81              96.74                  1.93                    1.56                    

54 To PHASE 3 Dry Weather Diversion System 7.56 144 0.13         0.03         6.07                   5.16                    0.10                     0.08                     

56 To PHASE 3 Dry Weather Diversion System 26.44 1037 0.20         0.14         22.10                18.78                  0.34                     0.28                     

57 To PHASE 3 Dry Weather Diversion System 11.86 637 0.23         0.07         10.44                8.88                    0.15                     0.12                     

53 To PHASE 3 Dry Weather Diversion System 5.37 233 0.20         0.03         4.23                   3.59                    0.07                     0.06                     

55 To PHASE 3 Dry Weather Diversion System 21.44 673 0.17         0.10         17.21                14.63                  0.28                     0.22                     

Subtotal to Phase 3 Dry Weather Diversion 

System 73           2,724              0.93         0.37         60.04                51.03                  0.94                    0.76                    

Total to MRWPCA 222         5,435              2.50         0.83         173.85              147.77                2.86                    2.32                    

Total to Manage 973         16,910            4.07         3.11         626.69              580.92                12.53                  10.14                  
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4. PROJECT CONSTRUCTION 
 

This section provides an overview of the anticipated construction length, construction 
equipment, grading, and truck access routes. This information provided the basis for the 
necessary construction impact analysis in the Environmental Impact Report that 
accompanies this report.  Construction length, grading, and road closures are summarized 
in Table 6. The timing and order of project implementation and construction would depend 
upon funding availability for each sub-project, which is not known at this time.  
 

Table 6. Summary of Sub-Project Construction Details 
 

Sub-Project 

Estimated 
Length of 

Construction 
(weeks) 

Estimated Grading (CY) 
Road Closures or 

Disturbances Cut Fill 
Off-
Haul 

David Avenue Reservoir 22 21,420 17,656 3,765 None anticipated. 

Pine Avenue Conveyance 
(ROW Improvements) 

17 30,678 29,042 1,636 

Two lanes of traffic and 
the northern on-street 
parking on Pine Avenue 
during construction days. 

Underground 
Stormwater 
Equalization and 
Storage Facility and 
CDS Unit 

7 8,000 1,600 6,400 

15th Street and Pine 
Avenue and Junipero 
Avenue between 488 
Junipero Avenue and 517 
Fountain Avenue. 

Ocean View Boulevard 
Conveyance (ROW 
Improvements) 

12 4,022 3,861 161 
One lane plus the northern 
on-street parking along 
Ocean View Boulevard. 

Caledonia Street 
Storage and CDS Unit 

5 3,556 711 2,844 
Pacific Avenue between 
Caledonia Avenue and 
Jewell Avenue 

Pump Stations (Lovers 
Point, Sea Palm, and 
Coral) 

9 2,333 1,250 1,083 

Lovers Point parking lot, 
turnout at Sea Palm 
Avenue and Ocean View 
Boulevard, westbound 
lane of Ocean View 
Boulevard near Sea Palm 
pump station. 

Point Pinos Stormwater 
Treatment Facility and 
Crespi Pond 

17 2,200 200 2,000 
None anticipated. 

Diversion to MRWPCA 8 667 167 500 

Temporary disruptions to 
vehicle and bicycle traffic 
along Ocean View 
Boulevard. 

Total 97a 72,876 54,487 18,389 n/a 

a. Assumes no overlap of construction. 

 
David Avenue Reservoir. The David Avenue Reservoir improvements would be constructed 
over an estimated 22 weeks, and would require substantial grading.  FCE estimates that 
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approximately 21,420 cubic yards (CY) of cut and 17,660 CY of fill would be generated. 
Approximately 3,765 CY of material would be hauled off-site and disposed of at the 
Monterey Regional Waste Management District landfill in Marina. Grading could include 
up to 1,200 CY/day and would take approximately 33 days. 
 
Construction equipment would include: an excavator, dozer, front loader, dump truck, 
water truck, soil compactor, roller, cement truck, and delivery truck for materials. Trucks 
would access the site from Highway 1 to State Route (SR) 68 to David Avenue. It is not 
anticipated that there would be any temporary disruptions to vehicle traffic along David 
Avenue during construction.  
 
Pine Avenue Conveyance. Improvements within the Pine Avenue ROW would be 
constructed over an estimated 17 weeks, and would require an estimated 30,678 CY of 
cut and 29,042 CY of fill. Approximately 1,636 CY of material would be hauled off-site 
and disposed of at the Monterey Regional Waste Management District landfill in Marina.  
 
Installation of the Pine Avenue conveyance facilities would require closure of two lanes of 
traffic and the northern on-street parking on Pine Avenue during construction days. Each 
block, starting with 7th Street to 8th Street, would be closed during the daytime hours for 
approximately four days each. As each section of pipeline is installed, the trench would be 
covered with traffic-rated steel plates for use during non-construction hours. At the 
completion of this sub-project, the entire disturbed length of Pine Avenue would be re-
paved with asphalt. 
 
In addition to the improvements within the Pine Avenue ROW, this sub-project includes a 
pump station, CDS unit, and an underground stormwater equalization and storage facility. 
These facilities would take approximately 7 weeks to install and would require 
approximately 8,000 CY of cut and 1,600 CY of fill. Approximately 6,400 CY of 
material would be hauled off-site and disposed of at the Monterey Regional Waste 
Management District landfill in Marina. Construction would require daytime closure at 15th 
Street and Pine Avenue and on Junipero Avenue between 488 Junipero Avenue and 517 
Fountain Avenue.  
 
Construction equipment would include: an excavator, dozer, front loader, dump truck, 
water truck, soil compactor, roller, and delivery trucks for materials. Trucks and other 
vehicles would access the site from SR 68/Forest Avenue to Pine Avenue. Per City 
requirements, the contractor would be required to prepare and submit a traffic 
management plan for City approval prior to the start of construction. The traffic 
management plan would indicate traffic, parking, bicyclist, and pedestrian management 
techniques to mitigate anticipated disruptions resulting from project construction. 
 
Ocean View Boulevard Conveyance. The Ocean View Boulevard ROW improvements 
would be constructed over an estimated 12 weeks, and would require approximately 
4,022 CY of cut and 3,861 CY of fill. The Caledonia Street storage unit would be 
constructed over approximately 5 weeks and would require 3,556 CY of cut and 711 CY 
of fill. The pump stations would require a total of 9 weeks for construction and would 
result in 2,333 CY of cut and 1,250 CY of fill. A total of 4,088 CY of material to be 
hauled off-site and disposed of at the Monterey Regional Waste Management District 
landfill in Marina. 
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Construction equipment would include: an excavator, dozer, front loader, dump truck, 
water truck, soil compactor, roller, delivery trucks for materials, asphalt pavers and roller, 
and a street sweeper. Trucks and other vehicles would access the site from SR 68/Forest 
Avenue to Sunset Drive to 17 Mile Drive to Lighthouse Avenue to Asilomar Avenue to 
Ocean View Boulevard. Road closures would be required during construction, including 
one lane plus the northern on-street parking along Ocean View Boulevard. Each block 
would be impacted for approximately nine days. As each section of pipeline is installed, 
the trench would be covered with traffic-rated steel plates for use during non-construction 
hours. At the completion of this sub-project, the entire disturbed length of Ocean View 
Boulevard would be re-paved with asphalt. 
 
For the five-weeks of construction for the Caledonia Street storage unit, closure of Pacific 
Avenue between Caledonia Avenue and Jewell Avenue would be required. The Lovers 
Point parking lot also would be closed during construction of the Lovers Point pump station 
(an estimated two week period), and the turnout at Sea Palm Avenue and Ocean View 
Boulevard would be closed during daytime hours during construction of the Sea Palm 
pump station (an estimated two week period). In addition, the westbound lane of Ocean 
View Boulevard in the vicinity of the Sea Palm pump station would be closed for one week 
and would be closed in the vicinity of the Coral Street pump station for two weeks during 
construction of these pump stations. Efforts should be made to avoid construction during the 
tourist peak in July and August.  Per City requirements, the contractor would be required 
to prepare and submit a traffic management plan for City approval prior to the start of 
construction. The traffic management plan would indicate traffic, parking, bicyclist, and 
pedestrian management techniques to mitigate anticipated disruptions resulting from 
project construction. 
 
Point Pinos Stormwater Treatment Facility and Crespi Pond. The Point Pinos Stormwater 
Treatment Facility improvements would be constructed over an estimated 17 weeks, and 
would require approximately 2,200 CY of cut, 200 CY of fill, and 1,400 linear feet (lf) of 
trenching. The remaining 2,000 CY of material would be hauled off-site and disposed of 
at the Monterey Regional Waste Management District landfill in Marina. Grading and 
trenching would take approximately 22 days. 
 
Construction equipment would include: an excavator, dozer, front loader, dump truck, 
water truck, soil compactor, cement truck, and delivery truck for materials. Trucks and 
other vehicles would access the site from SR 68/Forest Avenue to Sunset Drive to 17 Mile 
Drive to Lighthouse Avenue to Asilomar Avenue to Ocean View Boulevard. It is not 
anticipated that there would be any temporary disruptions to vehicle traffic along Ocean 
View Boulevard during construction. 
 
Diversions to MRWPCA. Improvements to existing diversions to MRWPCA would be 
constructed over an estimated 8 weeks, and would require approximately 667 CY of cut 
and 167 CY of fill. Approximately 500 CY of material would be hauled off-site and 
disposed of at the Monterey Regional Waste Management District landfill in Marina. 
 
Construction equipment would include: an excavator, dozer, front loader, dump truck, 
water truck, soil compactor, roller, delivery trucks for materials, asphalt pavers and roller, 
and a street sweeper. Trucks and other vehicles would access the site from SR 68/Forest 
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Avenue to David Avenue to Ocean View Boulevard. During construction, temporary 
disruptions to vehicle and bicycle traffic along Ocean View Boulevard would be 
expected. Per City requirements, the contractor would be required to prepare and submit 
a traffic management plan for City approval prior to the start of construction. The traffic 
management plan would indicate traffic, parking, bicyclist, and pedestrian management 
techniques to mitigate anticipated disruptions resulting from project construction. 
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5. PRELIMINARY PROJECT COST ESTIMATES 

5.1 Preliminary Capital Cost Estimates 

 
FCE has prepared preliminary engineering capital cost estimates for the proposed 
improvements.  A summary of the cost estimates are presented in Table 7.  The cost 
estimates include the material and labor costs, contingency (15%), project complexity 
factor (15%), engineering design (13%), construction management (8%), administrative 
and legal fees (2.5%) and inflation factor (4%). 
 
Unit costs for earth work, pipelines, paving and other improvements are based on costs 
provided by the City of Monterey, the Don Chapin Company, RSMeans 2013 Costs 
Estimates for Heavy Construction and selected vendors. 
 

Table 7.  Project Cost Estimate Summary by Sub-Project 
 

 
 
Attachment F includes cost tables with a more detailed breakdown of costs to implement 
the each sub-project.  Please note that these are preliminary costs and in some instances 
additional information and project analysis will be required to finalize and refine 
estimates. 
 
These cost estimates do not include a capacity connection or treatment charge that could 
be required by the MRWPCA for the portion of the project that would deliver urban 
runoff into their conveyance and treatment system.  This will need to be negotiated with 
MRWPCA as a source water for their system.  It is anticipated that future project phases 
will evaluate treatment and conveyance improvements necessary to accommodate 
increased deliveries to the MRWPCA from the proposed project.  The capital costs 
associated with these identified improvements can be negotiated between the MRWPCA 
and the Cities, along with the potential water supply benefits to the Monterey Peninsula 
Water Management District (MPWMD). 
 
 
 
 

Project Description

Total Estimated 

Capital Cost

Annual Debt 

Payment on 

Capital                  

(i = 3%, n = 20)

Sub-Project 1: David Avenue Reservoir $3,575,939 $240,359

Sub-Project 2: Pine Avenue Stormwater System Improvements $2,383,475 $160,207

Sub-Project 3: Ocean View Boulevard Conveyance $6,813,338 $457,963

Sub-Project 4: Point Pinos Stormwater Treatment Facility $4,973,686 $334,310

Sub-Project 5: Urban Diversion System Improvements $3,997,157 $268,672

Total $21,743,595 $1,461,511
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5.2 Preliminary Operation and Maintenance Cost Estimates 

 
Operation and Maintenance (O&M) costs are post construction activities that ensure the 
effectiveness of an installed stormwater control practice.18  O&M costs generally include 
the cost of labor, materials and energy for equipment, structural and landscape 
components.  
 
Annual operation costs will depend greatly upon the Cities’ policies, specifically related to 
labor and maintenance schedules.  Maintenance requirements can also differ by 
equipment type, for example between big and small pumps with differing access 
constraints or warranty obligations.   Actual annual operation and maintenance costs can 
be calculated and are often found to range from between 3% to 5% of the project 
capital cost.  At this stage in project development the O&M costs are assumed to be 3% 
of the preliminary capital cost estimate as shown in Table 8.  Also shown in Table 8 is the 
average annual O&M over the 20-year loan period calculated as the average of 20-
years of O&M costs increased annually by 1.5% inflation.  
 

Table 8. Summary of Estimated O&M Cost for Each Sub-Project  
 

 

5.3 Equivalent Annual Cost & Life Cycle Cost Analysis 

5.3.1 Life Cycle Costs (LCC) 

 
The Life Cycle Cost (LCC) of the proposed project was calculated for each sub-project in 
terms of the Net Present Value over a 20-year period19.  Where: 
 

LCC = IC + O&M + DC – SV 
 

IC = Initial Construction Cost 
O&M = Operation and Maintenance Costs 

                                            
18 Narayanan, A. and R. Pitt.  Costs of Urban Stormwater Control Practices. University of Alabama, 
Department of Civil, Construction and Environmental Engineering. June 18, 2006 
19 This methodology is consistent with the ‘Final Alternatives Analysis and Data Acquisition for the Pacific 
Grove and Carmel Bay ASBS’ (MACTEC, 2006).  The 2006 analysis included additional factors for Energy 
and the Benefits of other values (e.g. potable water savings). 

Project Description

Total Estimated 

Capital Cost

O&M Cost 

(3% of 

Capital Cost)

Average 

Annual 

O&M
1

Sub-Project 1: David Avenue Reservoir $3,575,939 $107,000 123,700$   

Sub-Project 2: Pine Avenue Stormwater System Improvements $2,383,475 $72,000 83,200$      

Sub-Project 3: Ocean View Boulevard Conveyance $6,813,338 $204,000 235,900$   

Sub-Project 4: Point Pinos Stormwater Treatment Facility $4,973,686 $149,000 172,300$   

Sub-Project 5: Urban Diversion System Improvements $3,997,157 $120,000 138,700$   

Total $21,743,595 $652,000 $753,800

1. Average Annual O&M Cost is the average of the O&M cost adjusted annually for inflation over the 20 year period.
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DC = Decommissioning Cost (including restoration of the local environment 
and disposal of equipment) 
SV = Salvage Value 

 
Salvage and decommissioning values were estimated for mechanical and electrical parts 
within each of sub-project, specifically for pumps, SCADA and leak detection systems and 
water treatment equipment.  Salvage and decommissioning values were estimated at 12% 
and 20% of the equipment cost (with contingency factors), respectively.  Annual Costs (i.e. 
O&M and energy costs), future costs (e.g. decommissioning), and salvage values were 
calculated as present worth (PW) costs according to the following formula: 
 

PW = Annual Cost ([(((1+i)^n)-1)/((i*(1+i)^n))] 
 
Where i = 0.03 is the discount rate (defined here as the difference between the assumed 
inflation (4%) and interest rate (7%)) and n = 20.  Table 9 summarizes the PW and LCC 
cost estimates for each of the five sub-projects and the combined project. 

5.3.2 Equivalent Annual Cost 

 
The equivalent annual cost (EAC) is the cost per year of owning and operating an asset 
over its entire lifespan.  EAC was calculated as: 
 

EAC = (Total PW Cost (or LCC) * i * (1+i)^t)/(((1+i)^t)-1) 
 

i = discount rate  
t = expected lifetime of asset 

 
Each of the five sub-projects was assigned an expected lifetime, as summarized in Table 
9.  David Avenue Reservoir was assumed to have a 75 year lifetime, the pipelines along 
Pine and Ocean View Boulevard a 50 year lifetime and the treatment plant and pump 
stations to MRWPCA a 30 year lifetime.  An alternative evaluation of annual cost is the 
Equivalent Annual PW, calculated as the LCC divided by the loan period.  For consistency 
with previous analyses the Equivalent Annual PW was used in the Cost Benefit Analysis in 
Section 5.4. 
 
Table 9 summarizes the estimated EAC and Equivalent Annual PW for each sub-project 
and the combined project.
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Table 9.  Summary of Life Cycle and Equivalent Annual Cost Estimate 
 

 
 
 
 

Total

Preliminary Captial 

Cost
$21,743,595

Annual O&M $652,000

Annual O&M (PW) $9,700,114

Salvage Value ($1,249,152)

Decommissioning 

Value
$2,081,920

Total PW Cost (LCC) $32,276,476

Equivalent Annual 

PW (LCC/n)
$1,613,824

Project Life (t, yrs) --

Equivalent Annual 

Cost (EAC)
$1,391,766

Notes: 

$3,575,939 $2,383,475 $6,813,338 $4,973,686 $3,997,157

- All calculations assume a load period, n = 20 years, inflation = 4%, interest = 7%, discount rate (i) = 3%.

75 50 50 30 30

Sub-Project 1: David 

Avenue Reservoir 

Sub-Project 2: Pine 

Avenue Stormwater 

System Improvements

Sub-Project 3: Ocean 

View Boulevard 

Conveyance

Sub-Project 4: Point Pinos 

Stormwater Treatment 

Facility

Sub-Project 5: Urban 

Diversion System 

Improvements

$107,000 $72,000 $204,000 $149,000 $120,000 

$1,591,890 $1,071,178 $3,035,005 $2,216,744 $1,785,297

($13,146) $0 ($426,306) ($370,248) ($439,452)

$21,910 $0 $710,510 $617,080 $732,420

$5,176,593 $3,454,653 $10,132,547 $7,437,261 $6,075,422

$258,830 $172,733 $506,627 $371,863 $303,771

- PW = Present Worth, or present value of an investment

- Salvage values were applied only to mechanical equipment that could be moved (e.g. pumps) and were assumed to be 12% of the equipment capital cost.

- Decomissioning values were applied only to mechanical equipment that could be moved (e.g. pumps) and were assumed to be 20% of the equipment capital cost.

$174,285 $134,267 $393,806 $379,444 $309,964
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5.4 Cost Benefit Analysis 

 
A cost benefit analysis was conducted to evaluate and compare management options.  For 
this analysis, and for consistency with previous project evaluations in the Pacific Grove 
ASBS region, Total Suspended Sediment (TSS) was selected as a representative constituent 
to conduct pollutant load reductions. In 2006, MACTEC used estimates from Alameda 
County and STORM software to estimate the combined annual TSS load from the New 
Monterey and Pacific Grove areas at 387,198 pounds/year (or approximately 400 
lbs/ac-yr). 20 After the initial Central Coast ASBS Regional Monitoring Program has been 
completed and additional pollutant load data is available, this analysis should be further 
developed as part of the final PG ASBS Compliance Plan, due to the SWRCB in 2018. 
FCE used land use information from GIS to validate this TSS loading estimate.  TSS 
loading factors, estimating the pound equivalent of TSS in stormwater runoff per acre, per 
year based on land use category, were from a 1999 Environmental Protection Agency 
(EPA) manual, as summarized in Table 10.  The resulting estimate of 360,478 pounds of 
TSS per year (or approximately 370 lbs/ac-yr) was 7% less than the 2006 estimate. 
 
Table 10.  Estimated TSS (lb/yr) load from Pacific Grove ASBS watershed as a result of 

stormwater runoff. 

 

                                            
20 MACTEC, 2006 

Land Use Category in PG ASBS Watershed

Area in PG 

ASBS 

Watershed 

(ac)

TSS 

Loading       

(lb/ac-yr)
1

TSS from 

Runoff 

(lb/yr)

Commercial 40 1000 39,754     

High Dens 29.0 DU/ac 141 420 59,072     

Low Dens to 5.4 DU/ac 2 10 19             

Low Density Residential 46 10 462          

Med Dens to 17.4 DU/ac 267 190 50,661     

Medium Density Residential 15 190 2,920       

Mobile Home Park 11 420 4,687       

Open Space 104 3 312          

Public 49 420 20,383     

Public Space 4 3 12             

Visitor Accomodation or Medium High Density Residential 15 190 2,755       

Roadway
2

280 640 179,441   

Sum 973 360,478  

1.  Typical pollutant loadings from Runoff by Urban Land Use (lbs/ac-yr) and reported in Table 4-3 of 

EPA Manual of 'Preliminary Data Summary of Urban Stormwater Best Management Practices', 

http://water.epa.gov/scitech/wastetech/guide/stormwater/

2.  Roadway TSS loading estimated as an average of Freeway (880 lb/ac-yr) and Parking Lot (400 

lb/ac-yr) factors.
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Cost Effective Ratio (CER) links outcomes of alternatives (in terms of their water quality 
benefits) with the costs, and can be calculated in terms of the annual Life Cycle Cost (LCC), 
where: 
 
CER = (LCC/n) [$/yr] / Pollutant Removal [lbs/year] 
  
In this calculation the annualized LCC is referred to as the Equivalent Annual Present 
Worth and calculated as the LCC divided by the financing time, in this case where n = 20 
years.  Table 11 presents the Cost Effective Ratio of the proposed project with an 
estimated cost of $4.81 per pound of TSS removed. 
  

Table 11.  Estimated CER for the proposed project based on pounds of TSS prevented 
from discharge into the Monterey Bay 

 

 
 

 
The two project options identified in the MACTEC (2006) analysis that are most similar to 
the proposed project were Pacific Grove ASBS Options 3 and 9.  Option 3 proposed 
treatment of wet and dry weather flows up to the 85% storm event at the Point Pinos 
Treatment site.  Option 9 proposed delivery and treatment of all wet and dry weather 
flows up to the 85% storm event to the MRWPCA.  Table 12  summarizes the cost and cost 
effective ratio of the proposed project as compared to MACTEC Options 3 and 9 
(inflated to 2013 dollars).  The proposed project CER of $4.81/lb of TSS Removed is less 
than Option 9 ($4.97/lb TSS) and more than Option 3 ($1.43/lb TSS).  It should be noted 
that neither Option 3 or 9 included rehabilitation of the David Avenue Reservoir.  Option 
3 also provided for a wet pond with impermeable liner, whereas the proposed project 
accounts of a stormwater treatment and reuse facility. 
 

lbs/yr 360,500           

lbs/ac-yr 370                   

93%

Pollutant Removal  lbs/yr 335,300           

Life Cycle Cost (LCC) $ $32,276,476

Equivalent Annual PW (LCC/n) $/yr $1,613,824

Cost Effective Ratio (CER)
$/lbs of TSS 

Removed 4.81$               

1. As reported from MACTEC, 2006 as "Average Annual Capture" (i.e. the amount 

of annual runoff captured and treated) estimated using STORM modeling as a 

combined efficiency for similations of dry and wet weather storm management for 

systems designed to manage the 85% storm event.

TSS Load

Cost Effective Ratio (CER)

Proposed Project

Pollutant Removal Efficiency for 85th Percentile 

Storm Event
1
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Table 12. Summary of Proposed Project Cost and CER Compared to Similar Project 
Options Identified in MACTEC, 2006 Study 

 

5.5 Market Value Comparison 

 
The primary objective of the proposed project is to manage and treat stormwater 
discharges into the Pacific Grove ASBS.  As a secondary benefit, the proposed project 
provides the opportunity to reuse collected stormwater for irrigation.  Specifically, the 
proposed project would install three storage facilities located in the vicinity of where 
irrigation is currently occurring with potable water from Cal-Am; at the Robert Down 
Elementary School, Caledonia Park and Pacific Grove Golf Links.  Potential reuse 
demands at these locations for recycled water or stormwater have been identified in two 
previous studies, and are summarized in Table 13.21  In the vicinity of the Pacific Grove 
Golf Links, individual demands were identified for the El Carmelo Cemetery and for filling 
maintenance trucks. 
 

                                            
21 MACTEC, 2006 and the “City of Pacific Grove Local Water Project Draft Facility Plan Report, WRFP No. 
3316-010”, Brezack and Associates Planning, January 31, 2014. 

Proposed 

Project

Option 3 From 

MACTEC, 2006 

(2013 $)

Option 9 From 

MACTEC, 2006 

(2013 $)

Preliminary Captial Cost $21,743,595 9,195,685$    31,745,061$  

Annual Debt Payment $1,461,511 $618,094 $2,133,767

Annual O&M (PW) $9,700,114 $400,027 $1,068,177

Salvage Value ($1,249,152) ($183,494) ($434,649)

Decommissioning Value $2,081,920 $188,066 $885,496

Total PW Cost (LCC) $32,276,476 9,600,284$    33,264,085$  

Equivalent Annual PW (LCC/n) $1,613,824 $480,014 $1,663,204

Equivalent Annual Cost (EAC) $1,391,766 $489,799 $1,697,109

Cost Effective Ratio (CER) 4.81$              1.43$               4.97$               

1. All calculations assume a 30-year project life (t), 7% interest on debt, 4% inflation, 

3% discount rate (i), and a 20 year loan period (n)

2. MACTEC dollar values inflated from 2006 to 2013 dollars using a factor of 1.22 

from RSMeans Historical Cost Indices (2006 = 82, 2013 = 100).
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Table 13.  Summary of Potential Reuse Opportunities and Cost for Proposed Project 
 

 
 
Table 13 also summarizes the size of the proposed stormwater storage facilities and 
anticipated dry weather flows at each of the potential stormwater reuse locations.  The 
proposed Pacific Grove ASBS Stormwater Management project has been designed so 
that it can also effectively operate to seasonally distribute flows between the four 
primary storage facilities to meet irrigation demands; from David Avenue Reservoir to 
Robert Down Elementary, down to Caledonia Park and ultimately to the Stormwater 
Treatment Facility at Point Pinos. It is anticipated that with additional releases from the 

Demand Location

Robert 

Down 

Elementary 

School

Caledonia 

Park

Municipal 

Golf 

Links

El 

Carmelo 

Cemetery Truck Fill

Potential Reuse Demand (AFY) - 

MACTEC, 2006 4.6 3.5

Potential Reuse Demand (AFY) - 

Brezack, 2014 5 1 90 10 24

Proposed On-Site Storage Size (gal) 240,000     320,000         

Proposed On-Site Storage Size (AF) 0.737 0.982

With Assumed Loss from Storage of 

20% (AFY)
1

0.589 0.786

Dry Weather Flow (AFY)
2

2.09 2.59

Demand Met via On-Site Storage 

and Dry Weather Flow (AFY) 2.68 3.38

Remaining Demand (AFY) 2.32 -2.38

Revised Unmet Demand (AFY)
3

0.00 0.00

Total Project Yield (AFY)
4

12.3

Annual Cost for Treatment
5

$18,900

Cost ($/AF) $1,500

1. Assumes storage at capacity at end of wet season and available for irrigation use during dry season.

1.320

1.056

2.83

Proposed Project

83.74

3. Assumes (1) remaining demand at Robert Down Elementary met with releases from David Avenue 

Reservoir and (2) excess stored water at Caledonia Park transferred to Point Pinos

4. Sum of demand met at Robert Down Elementary, Caledonia Park and partial demand met at Point Pinos.

2. Dry weather flow to Robert Down Elementary is estimated as the sum of dry-weather flow from drainage 

basins 39 and 40.  Dry weather flow to Caledonia Park is estimated as the sum of dry-weather flow from 

drainage basins 15, 23, 24, & 25.  Dry weather flow to Point Pinos is estimated as the total flow Point Pinos 

Treatment Plant (7.51 AF) minus sum of dry-weather flow from drainage basins 15, 23, 24, 25, 39 and 40.

3.89

86.11

5.  Annual cost estimate for capital and O&M based on three separate ozonation systems with similar 

requirements to the Lake Estero Irrigation Ozonation system in the City of Monterey.  For consistency, 

applied Local Recycled Water Project factors of n = 30 years and i = 2%.

430,000                                     

273
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rehabilitated David Avenue Reservoir, stormwater could be managed to meet 5 acre-feet 
per year (AFY) of irrigation demand at the Robert Down Elementary School, 1 AFY of 
irrigation demand at Caledonia Park and approximately 6.3 AFY of irrigation demand at 
Point Pinos (out of approximately 125 AFY total demand at this location, serving the Golf 
Links, El Carmelo Cemetery or truck filling), for a total of 12.3 AFY. 
 
Additional treatment of the stored stormwater would be required prior to irrigation.  
Conceptually, the additional treatment could be skid mounted and include a filtration and 
disinfection system.  The ozonation system managed by the City of Monterey at Lake 
Estero for irrigation at the park was used an example for developing a planning level 
cost estimate for the additional treatment that potentially would be required at each of 
the three stormwater reuse locations.  Table 14 summarizes the preliminary cost estimate 
to install three treatment systems at an estimated cost of $252,000, or a total of 
$1,500/AF for onsite reuse.  The total cost would be greater, however, as this cost 
estimate does not include all necessary and pertinent improvements that would be 
required at each location (i.e. excludes storage and pipeline delivery and distribution 
systems). 
 

Table 14.  Planning Level Cost Estimate for Distributed Stormwater Treatment at Three 
Locations for Irrigation 

 

 
 

Ozonator (3 systems)
1

120,000$   

Pretreatment (15%) 18,000$     

Tax and Delivery (11%) 13,200$     

Installation (20%) 24,000$     

Manufacturer Services (4%) 4,800$       

Subtotal 180,000$   

Contingency (30%) 54,000$     

Engineering Design (10%) 18,000$     

Total 252,000$  

Annualized Capital Cost
2

$11,300

Annuallized O&M (3% Construction 

Cost) 7,600$       

1. Based on estimate from City of Monterey Estero 

Lake Ozonator for Irrigation; approximately 

$100,000 capital cost and $2,600 annual O&M to 

produce up to 52 AF per year.

2.  For consistency, applied Local Recycled Water 

Project factors of n = 30 years and i = 2%.
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The City of Pacific Grove is also currently planning a recycled water scalping plant at the 
retired Point Pinos Water Treatment Plant.  The initial phase of the proposed Local Water 
Project (LWP) is currently estimated to cost $3,828,600 and would meet up to 125 AFY of 
demand in the Point Pinos vicinity in the first phase, primarily at the Pacific Grove Golf 
Links, and up to 500 AF in future phases.22 
 
Both the Local Recycled Water Project and potential supplies from the Pacific Grove ASBS 
Stormwater Management Project would offset potable water currently delivered from 
CalAm.  The cost of potable water from CalAm that is currently used for irrigation at these 
locations may vary depending on the extent of conservation measures, but at the high end 
is $13,000/AFY for outdoor irrigation without BMPs.23 
 
Without investments in storage, stormwater reuse is not generally feasible to offset large 
irrigation demands. In the case of the proposed project, storage facilities are proposed to 
manage peak flows and can be synergistically used to meet local irrigation demands.  The 
cost of additional treatment of stored stormwater prior to irrigation would likely be less 
than potable water from CalAm that is currently used for irrigation.  Treated stormwater 
may be a source of non-potable water supply in addition to the Local Water Project, most 
notably at Robert Down Elementary School and Caledonia Park and nearby open space 
areas. 
 

                                            
22 “City of Pacific Grove Local Water Project Draft Facility Plan Report, WRFP No. 3316-010”, Brezack 
and Associates Planning, January 31, 2014. 
23 Personal communication from J. Krebs, Senior Engineer City of Monterey, July 2013 
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6. PROJECT IMPLEMENTATION PLAN 

6.1 Project Phasing 

 

It is unlikely that each of the five sub-projects would be constructed at the same time.  The 

following is one potential approach to sequencing the construction: 

 

1. David Ave Reservoir  

2. Robert Down Elementary School Storage and CDS Unit 

 Treatment system for stormwater reuse to meet irrigation demand 

3. Caledonia Storage and CDS Unit 

  Treatment system for stormwater reuse to meet irrigation demand 

4. MRWPCA Urban Diversion Improvements  

5. Ocean View Conveyance and Pump Stations  

6. Pine Avenue Conveyance  

7. Point Pinos Stormwater Treatment Facility  

 Treatment system for stormwater reuse to meet a portion of 

irrigation demand 

 

This implementation sequence maximizes the use of each facility without depending on the 

completion of a subsequent sub-project to immediately allow the use of each facility.  

Importantly, the conveyance along Pine Avenue and Ocean View Boulevard should be 

closely coordinated; Ocean View conveyance would need to be installed to adequately 

convey the additional flows delivered from Pine Avenue.  

6.2 Institutional Agreements 

 
The construction and continued O&M of the proposed project would depend upon agency 
coordination and institutional agreements between numerous entities.  The following list 
describes institutional agreements likely required for the project. 
 
City of Monterey and City of Pacific Grove – This project is a partnership between both 
Cities and numerous elements will need to be coordinated and agreed upon, including the 
following: 

- Implementation 
o The project would provide a coordinated approach for the Cities to each 

achieve ASBS compliance, therefore proportional responsibility would need 
to be assigned as it pertains to each Cities share of the project costs, 
including both capital and long term O&M. 

o Due to the range of benefits this project would accomplish if implemented, 
it is expected to be competitive for grant and other funding opportunities.  
The Cities will need to coordinate joint pursuit of funding opportunities, in 
terms of application preparation and management of funds received.  
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o Similarly, the Cities will need to agree upon how permitting will be 
coordinated and led. 
 

- Facility Management 
o The Cities would need to agree upon the coordinated management of the 

MRWPCA diversion system, which would receive flows from northeastern 
Pacific Grove and New Monterey.   

o If a facility transfer or sharing agreement is reached with CalAm for the 
use of the David Avenue site, the Cities will potentially need to agree upon 
joint ownership and/or management of the property and reservoir. 

o Additionally, if agreed upon, the Cities would need to coordinate the 
release of water from David Avenue Reservoir to meet irrigation demands 
and agreed upon locations in Pacific Grove and/or Monterey. 

 
CalAm – CalAm is the current owner and operator of the David Avenue Reservoir site 
which includes one of their critical distribution facilities, the Eardley Pump Station.  CalAm 
has expressed interest and support of the proposed project and is a necessary partner for 
successful rehabilitation of the David Avenue Reservoir.  In the near term, CalAm will need 
to be a project permitting partner specifically as it relates to approval and coordination 
of the proposed reservoir design review with the Division of Safety of Dams (DSOD). With 
support from CalAm, the City of Monterey, either independently or jointly with the City of 
Pacific Grove, could coordinate an agreement for transferring the Reservoir to the City for 
rehabilitation and a return to service for stormwater management.  The current use of the 
site as a maintenance and operations yard would likely require modifications or 
potentially need to be relocated depending upon the agreed upon final use of the 
property.  
 
Pacific Grove Unified School District (PGUSD) – The proposed location for storage of 
stormwater between David Avenue and Pine Avenue is on PGUSD property, specifically 
the playing fields behind Robert Down Elementary School, near Junipero Avenue.  The 
proposed storage location would need to be negotiated with PGUSD and could provide 
PGUSD with an irrigation supply source, offsetting the existing 5 AFY potable water 
demand at potential cost savings to the PGUSD. 
 
MRWPCA – The proposed project would increase deliveries of wet weather flows to the 
MRWPCA in addition to the existing dry weather diversion system.  The additional 
capacity of the MRWPCA system to receive and treat these flows would need to be 
confirmed and the cost of any additional improvements negotiated (e.g. capacity fees) if 
the MRWPCA would use them as a source of supply for recycled water demands.   
 
MPWMD - With the MPWMD/MRWPCA’s planned Groundwater Replenishment Project 
(GRP) it is also in the Cities’ interest to clearly define with the MPWMD the amount of 
stormwater conveyed into the MRWPCA system for treatment in Marina, storage in the 
Seaside Groundwater Basin, and reuse in the CalAm potable water system.  There is the 
potential that some of the stormwater conveyed to the MRWPCA, treated in Marina, and 
delivered to the GRP could become a part of each Cities’ water supply portfolio or 
become new water allocation to the Cities.  For this to occur, MPWMD must conduct further 
environmental review to establish new water allocations or credits.  
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6.3 Permitting 

 
Construction, operation and environmental permits will be required for implementation of 
the proposed project.  Below and consistent with information presented in the Draft EIR for 
the project is a list of permits that are anticipated for the construction and operation 
phases of the project. 

6.3.1 Construction Permits 

 
o City of Monterey –EIR Certification, Use Permit (Utility, major), Tree 

Removal Permit (if applicable), Street Opening Permit and Building Permit  
 

o City of Pacific Grove – EIR Certification, Use Permit, Building Permit, Tree 
Removal Permit(s), and Encroachment Permits 
 

o Authority to Construct (Monterey Bay Air Quality Management District) 
 

o General Construction Stormwater NPDES Permit and compliance with 
existing Phase II Small Municipal Separate Storm Sewer System (MS4) 
General Permit requirements (RWQCB) 

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

 
o Sewer Discharge and Connection Permits (MRWPCA) 

 
o Coastal Development Permit (California Coastal Commission) 

 
o Clean Water Act Section 404 Nationwide Permit (U.S. Army Corps of 

Engineers) 
 

o Approval of David Avenue Reservoir Improvements (California Department 
of Water Resources Division of Safety of Dams) 

 
o 1602 Streambed Alteration Agreement (California Department of Fish and 

Wildlife) 

6.3.2 Operational Permits 

 
o Permit to Operate (Monterey Bay Air Quality Management District) 

 
o Compliance with backflow prevention requirements (CalAm and MPWMD) 

 
o California Department of Public Health – approval of treated stormwater 

for irrigation purposes 
 

o Operational permit for David Avenue Reservoir with the DWR Division of 
Safety and Dams 
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6.4 Next Steps 

6.4.1 Master Planning Studies 

 
There are a three additional investigations, or special studies, that if completed could 
expedite project implementation.  The proposed investigations are specifically related to 
continued use of the David Avenue Site, improvements on Pine Avenue and stormwater 
treatment and reuse.  The recommended scope of each of these studies is described in 
more detail below. 
 
David Avenue Reservoir Master Plan – In addition to the institutional agreement 
required for successful transfer of the Reservoir site (described in Section 6.2), the 
proposed rehabilitation of the Reservoir would benefit from a shared vision for how the 
site can balance competing community, water utility and stormwater management needs.  
The proposed Master Plan would incorporate representatives from each of these sectors 
and recommend a strategy for ownership, site use and landscape amenities to the site.   
 
Pine Avenue Master Plan – The conveyance pipeline along Pine Avenue was strategically 
located to coincide with future improvements on Pine Avenue; a Safe Routes to Schools 
project and Green Street Low Impact Development (LID) retrofits.  The Green Street 
improvements can be connected to the proposed stormwater conveyance pipeline on Pine 
Avenue, and would provide additional stormwater water quality benefits for the ASBS.  A 
Pine Avenue Master Plan would provide a cohesive plan for how these three projects can 
not only be strategically phased but physically interwoven to maximize their individual 
impacts. 
 
Stormwater Treatment and Reuse Pilot Study – There is currently very little available 
data documenting the successful treatment and reuse of stormwater.  A pilot study treating 
stormwater runoff from the ASBS watershed could benefit the project by testing 
stormwater treatment technologies and removal efficiencies.  Such a study would not only 
benefit the ASBS, but other local utilities considering similar water supply projects. 

6.4.2 Geotechnical Investigations and Surveying 

 
Additional geotechnical studies and surveying work will need to be conducted in all 
project areas to support the final design and permitting for the projects.  A comprehensive 
geotechnical investigation of the existing David Avenue Reservoir dam and site would be 
needed to support the final designs and permitting of the project with the State Division of 
Safety of Dams.  A geotechnical investigation along Pine Avenue, at David Avenue School 
and at the Caledonia Street storage site will also be required to verify site conditions and 
determine the most appropriate method of construction in these areas.  Additional 
detailed survey work would be required for these areas as well to verify site layout and 
utility locations.  At the David Avenue Reservoir specifically, field verification of the 
existing reservoir outlet structure and outlet pipes, in addition to the location and invert 
elevations of connecting storm drains will be required.  At Point Pinos, careful review of 
existing deed restrictions at the former wastewater treatment plant site will need to occur 
to ensure consistency with the proposed stormwater treatment facility. 
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6.4.3 Engineering Design and Permitting 

 
The current preliminary engineering design is at the approximate 40% completion level.  
FCE recommends subsequent design submittals should be developed and submitted for the 
Cities review at the 65%, 95% and 100% level of completion.  The project cost estimate, 
construction specifications and a basis of design document should be updated with each 
design submittal.  In addition to field verifying the location of existing utilities as they 
relate to the proposed project, the 65% design documents should incorporate findings 
from the geotechnical investigations and detailed site-specific topographic surveys 
(Section 6.4.2).  The 65% Design documents, as related to the David Avenue Reservoir, 
should be submitted to the DSOD for review and comment along with a hydraulic analysis 
that includes a probable maximum flood (PMF) analysis within the reservoir and routing 
through the outlet structure.  DSOD has indicated review of 65% level designs, PMF, and 
routing analysis can take up to 6 months. 
 
A permitting strategy and timeline should be developed that would identify key personnel 
for coordination and approval milestones for acquiring the construction and operating 
permits listed in Section 6.3.  

6.4.4 Project Construction 

 
Project bid documents should be developed and include the project specifications and 
100% design plans.  The Cities would then secure a contractor and create a detailed 
construction schedule.  As required for approval, the project (or sub-projects, depending 
on implementation) would require a Stormwater Pollution Prevention Plan(s) and 
associated monitoring.  During construction on-going supervision and inspection is required 
to verify the quality and accuracy of construction.  Construction should be considered 
complete once a final review and sign-off of responsible delegates is complete. 

6.4.5 Project Monitoring and Evaluation 

 
Once constructed, the proposed project should be regularly monitored to evaluate if the 
ASBS stormwater pollutant removal targets are being achieved.  Water quality 
monitoring could be conducted within the stormwater collection and conveyance system 
and also within the ASBS to compare and confirm that natural water quality is not being 
degraded due to stormwater inflows.  If water quality impacts are identified, the 
stormwater system should be further evaluated and management measures adapted to 
ensure protection of the ASBS. 
 
The sub-projects should be regularly monitored according to site-specific operation and 
maintenance (O&M) plans that clearly identify maintenance schedules and routine 
practices.  Adequate (O&M) procedures at the David Avenue Reservoir, the new pump 
stations and stormwater storage locations, and at the Point Pinos Stormwater Treatment 
Facility would safeguard facility longevity and protection of the ASBS due to stormwater 
pollution. 
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6.4.6 Proposed Project Timeline  

 
Below is a proposed project timeline and the approximate duration to accomplish each 
milestone, as measured in months to complete each item: 
 

1. Institutional Agreements (18 - 24 months) 
2. Project Master Plans 

a. David Avenue Reservoir Master Plan (12 – 18 months) 
b. Pine Avenue Master Plan (12 – 18 months) 
c. Stormwater Treatment and Reuse Pilot Study (24 months) 

3. Geotechnical Studies and Surveys (12 months) 
4. Engineering Designs and Permitting (12-24 months) 
5. Project Construction 

a. David Ave Reservoir (6 months) 
b. Robert Down Elementary School Storage and CDS Unit (2 months) 

i. Treatment system for stormwater reuse to meet irrigation 
demand (1 month) 

c. Caledonia Storage and CDS Unit (1 – 2 months) 

i. Treatment system for stormwater reuse to meet irrigation 

demand (1 month) 

d. MRWPCA Urban Diversion Improvements (2 – 3 months) 

e. Ocean View Conveyance and Pump Stations (4 – 5 months) 

f. Pine Avenue Conveyance (3 – 4 months) 

g. Point Pinos Stormwater Treatment Facility (3 – 4 months) 

6. Project Monitoring and Evaluation (ongoing) 
 

6.5 Funding Strategy 

 
Along with developing institutional agreements, identifying a funding strategy for the 
proposed project should be a near term objective for each of the Cities.  The funding 
strategy should be for the proposed project as a whole and for each of the sub-projects 
because, as mentioned in Section 6.1, it is unlikely all the sub-projects will be implemented 
simultaneously.  A successful funding strategy would consider local, state and federal 
sources and if implemented would greatly enhance each of the Cities’ mandates of 
successfully managing stormwater runoff in the ASBS watershed. 
 
This project is well suited to qualify for a variety of grant funding opportunities.  Three 
potential opportunities are the (1) Integrated Regional Water Management (IRWM) grant 
program, (2) funding through Proposition 84 and (3) directly through the Ocean Protection 
Council (OPC).  The OPC generally does not have an open solicitation process, but can be 
approached directly with funding requests.  They have funds available for low impact 
development (LID) projects and have ASBS related strategic goals.  Where match funds 
are required to receive grant awards, the Cities could potentially apply monitoring efforts 
and/or property contributions (e.g. at David Avenue Reservoir).  
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Table 15 outlines available programs for stormwater related projects remaining in 
Proposition 84 and Proposition 1E as well as Clean Water Act funding, including 319(h) 
and the State Revolving Loan Fund. A new water bond may be put on the ballot in 2014 
and may provide future funding opportunities for the project as a whole or the various 
sub-projects. Stormwater is supported in all of the existing water bonds with sufficient 
funding for the costs associated with the ASBS Stormwater Management Project.  
 
Additionally drought emergency legislation currently in effect will expedite an 
approximate $200 million dollar portion of the Proposition 84 IRWMP funds for a grant 
round in early Spring 2014. These funds will be especially focused on multi-benefit water 
supply projects as focused by the drought emergency.  
 

Table 15. Funding Programs for Stormwater Related Projects 
 

Program Agency Website 

Clean Beaches 
Initiative – 
Proposition 84 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_is
sues/programs/grants_loans/ 

Stormwater 
Program – 
Proposition 84 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_is
sues/programs/grants_loans/ 

Stormwater Flood 
Management – 
Proposition 1E 

 

Department 
of Water 
Resources 

http://www.water.ca.gov/irwm/grants/sto
rmwaterflood.cfm 

Integrated 
Regional Water 
Management 
Program – 
Proposition 84 

Department 
of Water 
Resources 

http://www.water.ca.gov/irwm/grants/in
dex.cfm 

Ocean Protection 
Council – 
Proposition 84 
 

State Coastal 
Conservancy 

http://www.opc.ca.gov/category/funding
-opportunities/ 

Clean Water Act 
319 h Grant 
Program 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_iss
ues/programs/grants_loans/ 

State Revolving 
Loan Fund 
 

State Water 
Resources 
Control Board 

http://www.waterboards.ca.gov/water_is
sues/programs/grants_loans/ 
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Figure 1. Pacific Grove Area of Special Biological Significance (ASBS) 
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Figure 2. Project ASBS Watershed Management Areas 



FINAL ENGINEERING REPORT 
40% SUBMITTAL 

 

58 
 

FALL CREEK 

ENGINEERING 

 
Figure 3. Sub-Project Areas 
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Figure 4.  Precipitation Measured at the Monterey Bay Aquarium from 1/20/2012 to 1/21/2012 

 
 

Figure 5. Comparison of Modeled and Measured Discharge at Greenwood Park 
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Figure 6. Sub-basin Boundaries
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5. Next Steps  
 
As a result of the alternative screening, Alternatives B and F have been selected for 
further analysis and project development.   
 
The next steps involved in the study will be to: 
 

1. Complete the analysis of the existing storm water collection infrastructure to 
determine the improvements and relative costs required to convey wet weather 
flows to the PGWTP and/or to the MRWPCA; 
 

2. Complete the analysis of David Avenue Reservoir to determine the improvements 
and related costs required to reuse this facility and to assist the Cities and CalAm 
to develop an agreement to transfer the use and potential ownership of the 
reservoir to the cities.   

 
3. Complete planning, preliminary environmental assessment, and a preliminary 

geotechnical investigation to evaluate the PGWTP, Crespi Pond and other 
additional water features at the Pacific Grove Golf Links; 

 
4. All project alternatives will likely be designed to treat runoff up to maximum storm 

event, such as a two (2) year design storm.  Runoff resulting from larger storm 
events will likely discharge to the bay via existing or modified overflow facilities.  
FCE will need to determine if the overflow will discharge out of the existing outfalls 
or if the outfalls will require any modifications, and if so, what improvements and 
related costs will required for these modifications.   

 
5. Identify and screen potential LID projects within New Monterey and Pacific Grove; 

and 
 

6. Work with the City staff and potential SWRCB to establish the design criteria (size 
of storms and water quality goals) for the final project configurations. 

 
7. Prepare an updated engineering cost estimate and effectiveness evaluation to 

comply with the requirements of the ASBS requirements for the two alternative 
projects. 

 
8. To identify and target potential funding opportunities for the two projects.  

 
This concludes the screening of project alternatives assessment.  Thank you for the 
opportunity to assist you with this project.  FCE looks for to the opportunity to review these 
results and the next steps outlined above to move forward with the project.  Please 
contact me if you have any questions or require any additional information. 
 
Sincerely, 

 
PETER HAASE, M.S., P.E. 
Principal Engineer 
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Date: August 16, 2013 

To: Emily Corwin, Peter Haase  

Organization: Fall Creek Engineering, City of Monterey, City of Pacific Grove 

From: Megan Jones & Bryce Ternet, Rincon Consultants, Inc. 

Email: mjones@rinconconsultants.com; bternet@rinconconsultants.com  

cc: Jeff Krebs, Sarah Hardgrave  

Re: 
Monterey/Pacific Grove ASBS Project David Avenue Reservoir Alternatives Screening 
Analysis Memorandum  

 
 

 

Introduction. The purpose of this memorandum is to provide a preliminary screening analysis 
of environmental constraints of four (4) alternative improvements being considered for the David 
Avenue Reservoir (reservoir) site. Potential environmental impacts are outlined herein for each 
alternative, followed by a matrix comparison of the four alternatives. This memorandum concludes 
with a brief overview of findings and the identification of an environmentally superior alternative.  
 
The David Avenue Reservoir, located in Pacific Grove adjacent to the intersection of David and Carmel 
Avenues, is a key component of the Monterey-Pacific Grove Area of Special Biological Significance 
(ASBS) Stormwater Management Project (the project), located in the cities of Pacific Grove and 
Monterey. The David Avenue Reservoir was previously used for water storage. However, the reservoir 
ceased operation in 1989. The project would restore the use of this facility to assist in stormwater 
management in the ASBS watershed.  
 
This technical memorandum considers the principal environmental categories required for a California 
Environmental Quality Act (CEQA) review of a selected alternative for the project component. This 
memorandum is intended to provide initial guidance for the overall design of the project to assist in 
eventual project construction and implementation. However, this assessment is for preliminary 
planning purposes alone, as further investigation into the potential impact areas covered in this 
memorandum would occur once an alternative is selected. CEQA’s thresholds of significance have 
been identified in this memorandum to provide a general overview of potential environmental impacts 
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on the project site; each threshold will be addressed specifically in the subsequent project CEQA 
review. 
 

Historical Conditions. Historical information about the David Avenue Reservoir is based upon 
a Seismic Safety and Hydrologic Investigation, dated March 17, 1989, prepared by Converse Consultants 
Northern California.  
 
The original dam for the reservoir was built in 1882, and an expansion to the downstream (north) side 
of the dam was added in 1920. According to the 1989 report, the dam is 750 feet long, 30 feet high, has a 
crest elevation of 240 feet and a crest width of 60 feet. The reservoir retained 56 acre feet of water with a 
surface water elevation of 235 feet.  
 
The 1989 report concluded the following: 
 

 The dam and foundation materials were stable under static conditions. 
 The upstream face of the dam would liquefy during an earthquake resulting in failure of this portion of 

the dam with movement on the order of five to six feet.  
 The downstream face of the dam, as well as the foundation of alluvial materials, would be stable under 

seismic conditions. 
 The reservoir, spillway and outlet structures are inadequately sized for a design storm situation.  

 
Safety and stability of a dam is critical due to the consequences of dam failure and the risk to loss of life 
and property. The safety and stability of a dam is dependent on a number of elements, the most 
important of which are the stability of the embankment itself, the stability of the foundation materials 
underneath the dam, and adequate design of the inlet and outlet structures to handle design storm 
flows. Stability must be evaluated for both the static, long-term conditions, as well as for seismic 
conditions during a major earthquake. Seepage of water through or underneath a dam is the major 
cause of dam failures and plays a significant role in dam stability. Based on report conclusions and 
other considerations, the David Avenue Reservoir stopped being used as a water storage facility in 
1989.  
 

Existing Conditions. The David Avenue Reservoir is located adjacent to the intersection of 
Carmel Avenue and David Avenue in the City of Pacific Grove, near the City of Monterey boundary. 
The site is located in an urban setting with two houses located directly below the downstream toe 
(northwest) of the dam. Single-family and multi-family housing and Pacific Grove Middle School are 
located in the vicinity of the site. The site is owned by California American Water Company (Cal-Am), 
the local water purveyor. The company uses the site as a maintenance, operations, and materials 
storage area. The site is restricted with gated entry. Vegetation has grown inside the previously 
inundated areas of the reservoir since the time the reservoir ceased operating as a water storage facility. 
Potential impacts to biological resources are further considered in the following sections of this 
document.  
 

Overview of Alternatives. As identified in the Draft Engineering Report (July 1, 2013) prepared 
by the project engineer, Fall Creek Engineering, the four alternatives under consideration include: 
 

 Alternative 1: Rebuilding the dam to the original elevation (dam replacement) 
 Alternative 2: Rebuilding the dam to a lower elevation (smaller dam) 
 Alternative 3: Installing a geomembrane liner system within the existing reservoir and 

modifying the existing spillway 
 Alternative 4: Installing sheet pile to reinforce the existing dam structure 
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Each alternative is described in further detail below. 
 

Alternative 1. Alternative 1 would rebuild the existing dam within a similar footprint as the 
original dam. The crest elevation would be at approximately 243 feet, providing an estimated 60 acre-
feet (AF) of storage. The rebuilt dam would include a new clay core and an underdrain system along 
the toe of the downstream dam face. The upstream slope would be 2.5:1, and the downstream face 2:1 
to meet current regulations. This alternative would provide the greatest storage volume and structure 
longevity; however, the alternative would require the greatest level of disturbance especially to those 
located near the toe of the existing dam. 
 

Alternative 2. Alternative 2 would rebuild a smaller dam and replace the upstream shell of the 
existing dam. The crest elevation would be at approximately 238 feet, providing an estimated 36 AF of 
storage. The rebuilt dam would include a new clay core and an underdrain system along the toe of the 
downstream dam face. The upstream slope would be 2.5:1, and the downstream face 2:1 to meet 
current regulations. This alternative would provide less storage volume than Alternative 1; however, 
this alternative would have longer structure longevity than Alternatives 3 and 4, and less disturbance 
than Alternative 1. 

 
Alternative 3. Alternative 3 would line the interior of the David Avenue Reservoir with a 

double liner with a drainage and leak detection system. The crest elevation of would be at 
approximately 243 feet, providing an estimated 60 AF of storage. All reservoir slopes are assumed to be 
regraded to 2.5:1. This alternative would have less earthwork and disturbance to nearby properties, 
though the maintenance costs would potentially be higher. The system would be similar in style to the 
liner installed at nearby Forest Lake. Though larger, Forest Lake was built at the same time as David 
Avenue Reservoir.  

 
Alternative 4. Alternative 4 would involve the installation of a sheet pile wall near the toe of the 

existing dam, with the base of the sheet pile extending down to bedrock. The water surface elevation 
would be the same as Alternative 2, providing an estimated 36 AF of storage. This alternative requires 
further analysis related to the longevity and stability of anchoring sheetpile as proposed and providing 
adequate drainage to maintain system integrity. 
 

Common Elements. Engineering elements common to all four David Avenue Reservoir 
alternatives include: 

 
 Inlet: New connection to the Monterey storm drain collection system near the intersection of 

David Avenue and Carmel Avenue. The location, size and type of the existing storm drain 
infrastructure in this vicinity, belonging to both the City of Monterey and the City of Pacific 
Grove, needs to be field verified. For the purposes of the 15% design plans and preliminary cost 
estimation, it is assumed that a new approximately 150 foot long, 12-inch diameter pipeline 
would convey collected water from New Monterey into the David Avenue Reservoir. 
 

 Outlet: New connection to the Pacific Grove storm drain collection system near the intersection 
of David Avenue and Carmel Avenue. The location, size and type of the existing storm drain 
infrastructure in this vicinity, belonging to both the City of Monterey and the City of Pacific 
Grove, needs to be field verified. For the purposes of the 15% design and cost estimate, it is 
assumed that a new approximately 300 foot long, 12-inch diameter outlet pipeline will convey 
collected water from David Avenue reservoir into the City of Pacific Grove stormwater system. 
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 Overflow Spillway: The overflow spillway is assumed to be a similar size and design as the 
existing facility; rectangular inlet structure with a 12-inch diameter discharge pipeline, 
connecting to the Pacific Grove storm drain system. 

 
Preliminary Environmental Assessment of Alternatives. Provided below is a preliminary 

environmental assessment of existing and potential environmental constraints for each of the four 
alternatives for the David Avenue Reservoir component of the ASBS project. This section is followed by 
a comparison of environmental constraints between the four alternatives.  
 
Aesthetics  
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse aesthetic 
impact if the project would: 
 

 Have a substantial adverse effect on a scenic vista; 
 Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 

historic buildings within a state scenic highway; 
 Substantially degrade the existing visual character or quality of the site and its surroundings; and/or 
 Create a new source of substantial light or glare which would adversely affect day or nighttime views in 

the area. 
 

Setting. As determined during a site visit conducted by Rincon Consultants on July 2, 2013, the 
majority of the project site is not visible from off-site locations, nor from adjacent roadways (Carmel 
Avenue and David Avenue). This is primarily due to the presence of existing vegetation, topography, 
and buildings in the site area. The project site is not located within an area designated for visual 
sensitivity according to the City of Pacific Grove General Plan. State Route (SR) 68 is a State-designated 
scenic highway for specific segments and passes within the vicinity of the project site. It is located 
approximately 0.4 miles southeast of the site, but the site is not visible from the highway. Although the 
site is not generally visible from public roadways or other public viewing areas, it is visible from single-
family residences located south of the project site at higher elevations. However, CEQA analyses 
typically concentrate on viewsheds within the public realm.  

 
Currently the site is used for office facilities and storage for Cal-Am operations. Various buildings and 
outlying structures are located on the site. Nighttime security lighting is installed on the project site.  
 
Before its termination of active use as reservoir facility, the project site imparted the appearance of a 
lake to surrounding residents in the community. Lakes and ponds are commonly viewed as pleasant 
visual features to landscapes, especially in urban and residential areas. Since that time, wetland plants 
and other vegetation have grown inside the dry reservoir basin. However, due to existing vegetation 
and topography, the vegetated basin area is not visible from surrounding public viewshed locations.  
 

General Impacts. Each of the four alternatives would result in the removal of some trees related 
to inlet and outlet connections required to the service storm drain systems. Each alternative would 
result in the loss of trees and shrubs which have grown in the reservoir basin since its cessation of use 
as a water storage facility. However, tree removal activity within the basin would be minimal. The 
overall re-establishment of a water feature at the project site would likely result in a beneficial visual 
impact for viewers located uphill from the site as contrasted with the materials storage area features 
that currently characterize the site.  
 
Construction and implementation of the proposed project would result in a change to the visual 
character of the project site, but the changes would be considered a beneficial change compared to the 
existing visual character.  
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While nighttime security lighting can be expected, the site currently has existing night time security 
lighting and therefore there would not be a substantial change from existing conditions as a result of 
any of the project component alternatives.  
 

Alternative-Specific Impacts. Because all four alternatives would result in a similar post-
construction visual character (transforming the majority of the site from a materials storage area to a 
pond or water feature), potential impacts to aesthetics and visual resources would be similar between 
the four alternatives. However, Alternatives 1 and 2 would require the removal of trees on the down 
slope face of the dam, which could result in significant tree loss from a visual perspective of off-site 
public viewshed locations. Although it is beyond the scope of this memorandum to quantify the 
number of trees which would require removal for each of these two alternatives, qualitatively it can be 
assumed that this would represent a greater impact than for Alternatives 3 and 4. However, aesthetics 
impacts of the alternatives would be anticipated to be less than significant and/or less than significant 
with the application of mitigation measures.  
 
Air Quality  
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse air 
quality impact if the project would: 
 

 Conflict with or obstruct implementation of the applicable air quality plan; 
 Violate any air quality standard or contribute substantially to an existing or projected air quality 

violation; 
 Result in a cumulatively considerable net increase of any criteria pollutant for which the project region is 

non-attainment under an applicable federal or state ambient air quality standard (including releasing 
emissions which exceed quantitative thresholds for ozone precursors); 

 Expose sensitive receptors to substantial pollutant concentrations; and/or 
 Create objectionable odors affecting a substantial number of people. 

 
Setting. CEQA Guidelines §15125(b) requires that a project is evaluated for consistency with 

applicable regional plans, including the Air Quality Management Plan (AQMP). The Monterey Bay 
Unified Air Pollution Control District (MBUAPCD) 2008 AQMP addresses attainment of the State 
ozone standard and federal air quality standard. The AQMP accommodates growth by projecting 
growth in emissions based on population forecasts prepared by the Association of Monterey Bay Area 
Governments (AMBAG) and other indicators. Consistency determinations are issued for commercial, 
industrial, residential, and infrastructure related projects that have the potential to induce population 
growth. A project is considered inconsistent with the AQMP if it has not been accommodated in the 
forecast projections considered in the AQMP. 
 

General Impacts. None of the proposed alternatives includes any development that would result 
in a long-term increase in area population or vehicle miles traveled, or otherwise conflict with 
projections in the AQMP. Construction of any of the alternatives would generate a minor amount of 
regional and localized air pollutant emissions; however, these emissions would be temporary in nature 
and would be primarily associated with the use of construction equipment and vehicles. The 
operational phase of the proposed project would result in negligible long-term pollutant emissions 
from the project site associated with vehicular travel for site maintenance and electricity consumption 
to operate the pumps and other facility operations. 
 
Similarly, none of the proposed alternatives would result in any new long-term odor-generating land 
uses. Odors may result from the short-term operation of equipment on-site during the construction 
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phase, but impacts associated with these odors would be short-term and would remain less than 
significant. Overall, general impacts from the proposed alternatives would be less than significant. 
 

Alternative-Specific Impacts. The MBUAPCD 2008 CEQA Air Quality Guidelines contains 
standards of significance for evaluating potential air quality effects of projects subject to the 
requirements of CEQA. According to MBUAPCD, a project would violate an air quality standard 
and/or contribute to an existing or project violation if it would: 
 

 Emit 137 lbs/day or more of volatile organic compounds (VOC/ROG) or oxides of nitrogen (NOX); 
 Directly emit 550 lbs/day of carbon monoxide (CO); 
 Generate traffic that significantly affects levels of service; 
 Directly emit 82 lbs/day or more of PM10 on site during operation of construction; 
 Generate traffic on unpaved roads of 82 lb/day or more of PM10; or 
 Directly emit 150 lbs/day or more of oxides of sulfur (SOX). 

 
Criteria pollutant emissions from each alternative were estimated using the California Emissions 
Estimator Model (CalEEMod) version 2013.2. Emissions estimates were based on the anticipated 
construction schedule, equipment use, and grading volume for each alternative configuration. Fugitive 
dust and exhaust emissions have the potential to result in short-term impacts to existing air quality. All 
construction-related emissions would be temporary in nature. The operational phase of the David 
Avenue Reservoir improvements would result in negligible long-term pollutant emissions from the 
project site associated with vehicular travel for site maintenance and electricity consumption for facility 
operations. Estimated emissions from the construction of each alternative are shown in Table 1. 
 

Table 1. Criteria Pollutant Emissions from Project Alternatives 

 ROG 
(lbs/day) 

NOX 
(lbs/day) 

CO 
(lbs/day) 

SOX 
(lbs/day) 

PM10 
(lbs/day) 

Alternative 1 4.9 42.0 29.7 <0.1 39.3 

Alternative 2 5.3 44.2 31.1 <0.1 44.3 

Alternative 3 4.6 40.2 28.5 <0.1 31.3 

Alternative 4 5.8 44.5 33.3 <0.1 43.3 

Significance Threshold 137 137 550 150 82 
Source: California Emissions Estimator Model (CalEEMod version 2013.2. Refer to Appendix A for complete 
model outputs. 

 
Construction activities would result in regional pollutant emissions, regardless of the alternative 
selected for the site. However, as shown in Table 1, implementation of any of the four alternatives 
would not result in emissions that would exceed or violate the applicable air quality standards. While 
each of the four site alternatives would result in less than significant impacts to regional air quality, 
Alternatives 2 and 4 would have the highest emissions. Alternative 2 proposes to export and import the 
largest amount of fill from the site. Alternative 4 would require a lower total volume of soil hauling 
and would have a shorter grading period during the construction schedule. Alternatives 1 and 3 would 
result in generally lower emissions than Alternatives 2 and 4. However, impacts from all four 
alternatives would be less than significant. 
 
Biological Resources 
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse impact 
on biological resources if the project would: 
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 Have a substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or U.S. Fish and Wildlife Service; 

 Have a substantial adverse effect on any riparian habitat or other sensitive natural community identified 
in local or regional plans, policies, regulations or by the California Department of Fish and Game or U.S. 
Fish and Wildlife Service; 

 Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of the Clean 
Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means; 

 Interfere substantially with the movement of any native resident or migratory fish or wildlife species or 
with established native resident or migratory wildlife corridors, or impede the use of native wildlife 
nursery sites; 

 Conflict with any local policies or ordinances protecting biological resources, such as a tree preservation 
policy or ordinance; and/or 

 Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community Conservation 
Plan, or other approved local, regional, or state habitat conservation plan. 

 
Setting. The majority of the project site is currently used for office and equipment and materials 

storage. A portion of the site includes wetland habitat that has formed in the reservoir bottom. This 
habitat is dominated by bulrush (Schoenoplectus spp.) with cattail (Typha spp.), pampas grass (Cortaderia 
selloana), and willow (Salix spp.). Riparian habitat is present along the margins of the wetland. The 
inner slopes and rim of the reservoir are dominated by Monterey pine (Pinus radiata), coast live oak 
(Quercus agrifolia) and other mixed hardwood-conifer woodland species. Common wildlife species 
known or expected to occur on the site include Sierran treefrog (Pseudacris sierra), raccoon (Procyon 
lotor), and black-tailed deer (Odocoileus hemionus). A wide variety of bird species are expected to occur 
in the project vicinity, including many that could nest within the project area. Special status species that 
may have some potential to occur within the project site include the federally threatened California 
red-legged frog and the western pond turtle (state species of concern). Additionally, the fully protected 
white-tailed kite (Elanus leucurus) and other raptors including the red-shouldered hawk (Buteo lineatus) 
have the potential to nest on the project site. Any other migratory birds that may nest on the site would 
also be protected under the Migratory Bird Treaty Act (MBTA). 
 

General Impacts. Construction and implementation of any of the four alternatives would result in 
the loss of the established wetland in the former reservoir area and the loss of vegetation on the project 
site. Loss of vegetation would include protected trees such as the Monterey pine and potentially coast 
live oak. However, with mitigation measures to be considered during the project’s CEQA review, these 
impacts would be expected to be less than significant.  
 
Mitigation would likely be required in order to off-set the loss of trees and wetland habitat, which may 
provide habitat for special-status species such as the federally threatened California red-legged frog 
and the western pond turtle. Additionally mitigation would be required regarding potential impacts to 
nesting birds on the project site which may be impacted by project construction activities. Mitigation 
would include measures for tree-replacement and pre-construction surveys. A single inactive 
unidentified raptor nest was observed in a Monterey pine on the north side of the reservoir during a 
site visit conducted by Rincon Consultants on July 2, 2013. A number of native birds could potentially 
use vegetation on-site for nesting during the nesting season (generally February 1 through August 31). 
If tree removal (or other vegetation clearing) occurs outside the nesting bird season, no impacts to 
nesting birds would be expected to occur. If tree removal (or other vegetation clearing) is conducted 
during the nesting season, mitigation would be required to ensure that impacts to nesting birds would 
be less than significant. 
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Alternative-Specific Impacts. Potential impacts to the existing wetland would be roughly 
equivalent between the four alternatives, since all four would fill the reservoir. However, Alternatives 1 
and 2 would require the removal of trees on the down slope face of the dam, thereby increasing 
impacts related to tree removal and nesting birds, when compared to Alternatives 3 and 4. However, 
impacts to biological resource are anticipated to be less than significant with mitigation for all four 
alternatives.  
 
Cultural Resources 
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse impact 
on cultural resources if the project would: 
 

 Cause a substantial adverse change in the significance of an historical resource as defined in Section 
15064.5; 

 Cause a substantial adverse change in the significance of an archaeological resource pursuant to Section 
15064.5; 

 Directly or indirectly destroy a unique paleontological resource or site or unique geologic feature; and/or 
 Disturb any human remains, including those interred outside of formal cemeteries. 

 
Setting. The site was previously used as a water storage facility and currently is used for office 

and storage uses. Ground disturbance that occurred in connection with past operations included the 
initial establishment of the reservoir and the moving (placement) of fill within the reservoir as 
sedimentation occurred. This included the placement of construction debris in the northwest corner of 
the site from during construction of a Cannery Row hotel in 2007. The site is not located within a zone 
categorized as being highly sensitive for cultural resources within the City of Pacific Grove General 
Plan. 
 

General Impacts. Ground disturbance associated with construction of any of the four alternatives 
would be limited to within the existing reservoir and dam footprint. The amount of excavated soil 
would greatly vary between the alternatives. Alternatives 1 and 2 propose substantial export of soils 
compared to Alternatives 3 and 4, which would involve no export of soils from the site. These soils 
have been previously disturbed, and as such, disturbance required for all four alternatives would not 
be expected to uncover substantial previously unrecorded cultural resources. However, conditions 
would apply to the project requiring the proper notification of City authorities in the event of the 
uncovering of previously unidentified cultural resources and/or human remains. In addition, the 
CEQA Initial Study for the proposed project (including the David Avenue Reservoir component) will 
include a records search to determine the presence of previously-recorded historical or archaeological 
resources. 
 

Alternative-Specific Impacts. Alternatives 1 and 2 would result in the greatest amount of ground 
disturbance, and thus would create a greater potential for impacting known or previously unrecorded 
cultural resources. Alternatives 3 and 4 would have slightly less potential to uncover resources, given 
they would require less ground disturbing activities. Additionally, there is a difference in the area of 
inundation proposed on the site between the four alternatives. Alternatives 1 and 3 would involve 60 
AF of water storage and Alternative 2 and 4 would result in 36 AF of water storage on the site. The 
increased amount of inundated area for Alternatives 1 and 3 would therefore result in a greater level of 
the possibility of impacting potential resources; however, this is not expected to result in a substantial 
change in potential impacts. Ultimately, all four alternatives would fill the existing reservoir and 
require improvements to the existing dam, so the differences in impacts to cultural resources would be 
minor. Potential impacts to cultural resources resulting from the selected alternative will be further 
considered in the project’s CEQA review.  
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Greenhouse Gas Emissions  
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse impact 
related to greenhouse gas (GHG) emissions if the project would: 
 

 Generate greenhouse gas emissions, either directly or indirectly, that may have a significant impact on 
the environment; and/or 

 Conflict with any applicable plan, policy or regulation adopted for the purpose of reducing the emissions 
of greenhouse gases. 

 
Setting. Greenhouse gases (GHGs) are emitted by both natural processes and human activities. Of 

these gases, carbon dioxide (CO2) and methane (CH4) are emitted in the greatest quantities from human 
activities. Emissions of CO2 are largely by-products of fossil fuel combustion, whereas CH4 results from 
off-gassing associated with agricultural practices and landfills. Scientific modeling predicts that 
continued GHG emissions at or above current rates would induce more extreme climate changes 
during the 21st century than were observed during the 20th century. Different types of GHGs have 
varying global warming potentials. The global warming potential of a GHG is the potential of a gas or 
aerosol to trap heat in the atmosphere over a specified timescale (generally, 100 years). Because GHGs 
absorb different amounts of heat, a common reference gas (CO2) is used to relate the amount of heat 
absorbed to the amount of the gas emissions, referred to as “carbon dioxide equivalent” (CO2E), and is the 
amount of a GHG emitted multiplied by its global warming potential. 
 
According to the CalEPA’s 2010 Climate Action Team Biennial Report, potential impacts of climate 
change in California may include loss in snow pack, sea level rise, more extreme heat days per year, 
more high ozone days, more large forest fires, and more drought years (CalEPA, April 2010). While 
these potential impacts identify the possible effects of climate change at a global and potentially 
statewide level, in general, scientific modeling tools are currently unable to precisely predict what 
impacts would occur locally. 
 
The MBUAPCD does not currently have an adopted threshold of significance for GHG emissions. 
However, potential GHG emissions for each project component alternative have been calculated and 
analyzed for purposes of this memorandum. 
 

General Impacts. The proposed project would not conflict with any plan, policies, or regulations 
adopted for the purpose of reducing greenhouse gas emissions. However, construction and operation 
of the proposed project would generate a minor amount of GHG emissions. GHG emissions would 
primarily result from short-term construction activities. The proposed project would result in GHG 
emissions due to the operation of heavy construction equipment, project-generated construction traffic, 
and operation of the proposed project. The operational phase of the proposed project would result in 
negligible long-term GHG emissions from the project site associated with vehicular travel for site 
maintenance and electricity consumption to operate the pumps and other facility operations.  
 

Alternative-Specific Impacts. The MBUAPCD does not currently have an adopted threshold of 
significance for GHG emissions. However, MBUAPCD recommends use of the adopted San Luis 
Obispo Air Pollution Control District (SLOAPCD) quantitative emissions threshold of 1,150 metric tons 
of carbon dioxide equivalent (MT CO2E) per year for most land use projects. 
 
GHG emissions from each alternative were estimated using CalEEMod version 2013.2. Emissions 
estimates were based on the anticipated construction schedule, equipment use, and grading volume for 
each alternative configuration. All construction-related emissions would be temporary in nature, but 
would be amortized over an assumed 30 year project lifetime, consistent with standard methodologies 
for assessing short-term construction emissions. The operational phase of the proposed project would 
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result in negligible long-term pollutant emissions from the project site associated with vehicular travel 
for site maintenance and electricity consumption to operate the pumps and other facility operations. 
Estimated emissions from the construction of each alternative are shown in Table 2. 
 

Table 2. GHG Emissions from Project Alternatives 

 CO2 
(metric tons) 

CH4 
(metric tons) 

N2O 
(metric tons) 

Total CO2E 
(metric tons) 

Annual CO2E 
(metric tons/year) 

Alternative 1 340.5 0.1 <0.1 342.4 11.4 

Alternative 2 357.6 0.1 <0.1 359.2 12.0 

Alternative 3 87.6 <0.1 <0.1 88.0 2.9 

Alternative 4 76.4 <0.1 <0.1 76.7 2.6 
Source: California Emissions Estimator Model (CalEEMod version 2013.2. Refer to Appendix B for complete model outputs. 

 
Construction activities would result in GHG emissions, regardless of the alternative selected for the 
site. However, as shown in Table 2, implementation of any of the four alternatives would not result in 
emissions that would exceed the recommended GHG emission threshold. While each of the four site 
alternatives would result in less than significant impacts to GHG emissions, Alternative 2 would have 
the highest emissions, as this alternative proposes to export and import the largest amount of fill from 
the site. Alternative 4 would have the lowest emissions, followed by Alternative 3. Alternative 1 
emissions would be lower than Alternative 2, but negligibly so.  
 
Hydrology & Water Quality  
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse impact 
related to hydrology and water quality if the project would: 
 

 Violate any water quality standards or waste discharge requirements; 
 Substantially deplete groundwater supplies or interfere substantially with groundwater recharge such 

that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level (e.g., 
the production rate of pre-existing nearby wells would drop to a level which would not support existing 
land uses or planned uses for which permits have been granted); 

 Substantially alter the existing drainage pattern of the site or area, including through the alteration of the 
course of a stream or river, in a manner which would result in substantial erosion or siltation on- or off-
site; 

 Substantially alter the existing drainage pattern of the site or area, including through the alteration of the 
course of a stream or river, or substantially increase the rate or amount of surface runoff in a manner 
which would result in flooding on- or off-site; 

 Create or contribute runoff water which would exceed the capacity of existing or planned stormwater 
drainage systems or provide substantial additional sources of polluted runoff; 

 Otherwise substantially degrade surface or groundwater quality; 
 Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard Boundary or 

Flood Insurance Rate Map or other flood hazard delineation map; 
 Place within a 100-year flood hazard area structures which would impede or redirect flood flows; 
 Expose people or structures to a significant risk of loss, injury or death involving flooding, including 

flooding as a result of the failure of a levee or dam; and/or 
 Inundation by seiche, tsunami, or mudflow. 

 
Setting. The Pacific Grove ASBS drainage area has been subdivided into four smaller water 

management areas. Area 1 includes a significant portion of the New Monterey district of the City of 
Monterey, and the City of Pacific Grove’s upper drainage area, with more than 625 acres. Area 2 
includes Pacific Grove’s lower drainage area, with a more than 130 acres. Area 3 includes a portion of 
the Pacific Grove drainage primarily in the vicinity of the Pacific Grove Golf Links golf course, with 
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more than 75 acres. Area 4 is comprised of more than 44 acres which includes portions in the Cities of 
Pacific Grove and Monterey. The David Avenue Reservoir is located in Area 1. However, as previously 
described, the David Avenue Reservoir currently is not used for any water management functions, and 
is not hydrologically connected to the ASBS watershed at the present time.  
 

General Impacts. The proposed project would improve water quality by reducing the amount of 
pollutants that enter the Pacific Grove ASBS. No permanent hydrology or water quality impacts are 
anticipated. There is a potential for minor temporary water quality impacts during trenching and other 
soil disturbing activities during construction activities of project components, including David Avenue 
Reservoir improvements. The amount of material that could potentially erode from construction sites 
of project components during temporary construction activities would be greater than under existing 
conditions due to the minor loss of vegetation and movement of soils. In addition, construction 
materials, if not properly stored and protected, could contribute to water quality impacts. 
 
Development as proposed by the alternatives on the site would not involve the construction of housing 
or any other structures that would place people at a risk for flooding in the event of a 100-year flood. 
The site is not located within a tsunami inundation area; it would not expose people or structures to a 
significant risk of loss, injury, or death involving a tsunami. Reuse of the site as a water storage facility, 
as considered by each alternative, would introduce a potential for flooding to occur over the lifespan of 
the project in the event of dam failure on the site during seismic events. Redevelopment of the site for 
water storage purposes as envisioned by each alternative would require adherence with geotechnical 
considerations in order to ensure dam safety to surrounding areas.  
 
The project area is within the region of the Central Coast Regional Water Quality Control Board 
(CCRWQCB). The overall ASBS project area, including the David Avenue Reservoir site, is 
cumulatively greater than one acre. Therefore, the project would be required to adopt a Stormwater 
Pollution Prevention Plan (SWPPP), which would identify construction BMPs that would be applicable 
to the David Avenue Reservoir site. Construction BMPs typically require preparation of an erosion and 
sediment control plan to prevent soil and materials from leaving the site. Construction activities must 
be scheduled so that soil is not exposed for long periods of time, and key sediment control practices 
must be installed. These practices may include, but are not limited to: perimeter control (use of gravel 
bags, silt fences, and straw wattles); construction material storage (covered when not in use); dirt and 
grading measures (daily watering of dirt and travel mounds, covering during the rainy season [October 
15 – April 15]); and storm drain measures (use of perimeter controls). With CCRWQCB 
requirements/conditions of approval applying to the project, potential impacts would be expected to 
less than significant, regardless of what alternative is selected.  
 

Alternative-Specific Impacts. For purposes of this memorandum, potential hydrology and water 
quality impacts would be equivalent between the four alternatives for the David Avenue Reservoir 
component of the overall project because similar construction activities would be involved for each 
alternative and the ultimate re-use of the site as a water storage facility represents a similar degree of 
potential impacts on the site, regardless of the selected alternative and/or overall water storage 
capacity. Despite the greater storage capacity of Alternatives 1 and 3, downstream flooding potential 
would be addressed through appropriate geotechnical engineering of the modified dam, which is 
beyond the scope of this memorandum. For the purpose of this analysis, it is assumed that the potential 
for flooding is similar among the four alternatives. However, potential impacts will be further 
considered during the project’s CEQA review.  
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Noise 
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse impact 
on the environment if the project would: 
 

 Exposure of persons to or generation of noise levels in excess of standards established in the local general 
plan or noise ordinance, or applicable standards of other agencies; 

 Exposure of persons to or generation of excessive groundborne vibration or groundborne noise levels; 
 A substantial permanent increase in ambient noise levels in the project vicinity above levels existing 

without the project; 
 A substantial temporary or periodic increase in ambient noise levels in the project vicinity above levels 

existing without the project; 
 For a project located within an airport land use plan or, where such a plan has not been adopted, within 

two miles of a public airport or public use airport, would the project expose people residing or working in 
the project area to excessive noise levels; and/or 

 For a project within the vicinity of a private airstrip, would the project expose people residing or working 
in the project area to excessive noise levels. 

 
Setting. Noise level (or volume) is generally measured in decibels (dB) using the A-weighted 

sound pressure level (dBA). The A-weighting scale is an adjustment to the actual sound power levels to 
be consistent with that of human hearing response, which is most sensitive to frequencies around 4,000 
Hertz (about the highest note on a piano) and less sensitive to low frequencies (below 100 Hertz). For 
the most sensitive uses, such as single family residential, 60 dBA Day-Night average level (Ldn) is the 
maximum normally acceptable exterior level. Ldn is the time average of all A-weighted levels for a 24-
hour period, with a 10 dB upward adjustment added to those noise levels occurring between 10:00 p.m. 
and 7:00 a.m. to account for the general increased sensitivity of people to nighttime noise levels. The 
Community Noise Equivalent Level (CNEL) is similar to the Ldn except that it adds 5 additional dB to 
evening noise levels (7:00 p.m. to 10:00 p.m.).  
 
The David Avenue Reservoir site is located in the City of Pacific Grove. The City of Pacific Grove 
regulates noise through the City’s General Plan and the City of Pacific Grove municipal code. The 
City’s General Plan Health and Safety Element identifies 60 dBA CNEL as the maximum recommended 
allowable noise exposure for residences and other noise sensitive land uses. The closest sensitive 
receptors to the David Avenue Reservoir are single -family residences and the Pacific Grove Middle 
School near the site, with the nearest sensitive receptors located approximately 100 feet from the project 
site.  
 

General Impacts. Operational noise would be limited to activities at the reservoir site and would 
largely be internalized on the site based on size of the site, existing topography and vegetation, 
surrounding uses, and the limited amount of noise that would be generated from operation of the 
David Avenue Reservoir.  
 
Construction activities for each alternative would involve ground disturbance/grading and 
construction of new facilities on the site. Such activities have the potential to generate temporary noise. 
Table 3 demonstrates the typical noise levels associated with heavy construction equipment. 
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Table 3. Typical Construction Equipment Noise Levels 

Equipment 
Acoustical 

Usage Factor 
(%)1 

Measured Lmax 
(dB at 50 feet) 

Augur Drill Rig 20 84 

Backhoe 40 78 

Compactor (ground) 20 83 

Dozer 40 82 

Dump Truck 40 76 

Excavator 40 81 

Flat Bed Truck 40 74 

Front End Loader 40 79 

Generator 50 81 

Grader 40 83 

Impact/Vibratory Pile Driver 20 101 

Pickup Truck 40 75 

Pneumatic Tools 50 85 

Roller 20 80 

Scraper 40 84 

Warning Horn 5 83 

Welder/Torch 40 74 

1: The average fraction of time each piece of construction equipment is operating at full 
power (i.e., its loudest condition) during a construction operation. Source: FHWA, 2006. 

 
Equipment used during construction of the proposed alternatives would be similar, and would include 
a bulldozer, pick-up trucks, generator sets, loader, water truck, and dump trucks. Alternatives 1, 2, and 
3 would not require pile driving. Therefore, maximum combined noise levels from on-site equipment 
during construction of those alternatives would not be expected to exceed 83-85 dB at 50 feet from the 
project site boundary. The maximum noise levels during pile-driving activities would be up to 101 dB 
at 50 feet from the project site boundary. 
 
Noise levels typically attenuate (or drop off) at a rate of 6 dB per doubling of distance from point 
sources such as construction equipment. The nearest residences are located approximately 100 feet 
from where proposed construction activities would occur. Therefore, temporary noise generated by 
construction activities associated with Alternatives 1, 2, and 3 at nearby residences could be as high as 
79 dBA. Therefore, temporary noise generated by pile-driving activities associated with Alternative 4 at 
nearby residences could be as high as about 95 dBA. Although temporary, noise that may cause 24-
hour noise levels to exceed 60 dBA CNEL at nearby residences is considered substantial. In addition, 
construction-related traffic could contribute to a temporary increase in noise in the project vicinity. 
Therefore, mitigation would be required in order to reduce construction-related noise impacts to a less 
than significant level, regardless of which alternative is selected. 
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With respect to groundborne vibration, the alternatives would involve standard construction activities 
such as asphalt removal and excavation activities. In addition, Alternative 4 would involve driving 
sheet pile. Standard construction activities may result in some vibration that may be felt in the 
immediate vicinity of the project component sites, as commonly occurs with construction projects. Pile 
driving would result in more substantial vibration in the project vicinity. Table 4 identifies various 
vibration velocity levels for the types of construction equipment that would operate at the project site 
during construction. 
 

Table 4. Vibration Source Levels for Construction Equipment 

Equipment 
Approximate VdB  

at 25 Feet 
Approximate VdB  

at 50 Feet 

Approximate 
VdB  

at 100 Feet 

Loaded Trucks 86 80 74 

Jackhammer 79 73 67 

Small Bulldozer 58 52 46 

Pile Driving (impact) 112 103 94 

Pile Driving (sonic) 105 96 87 

Source: U.S. Department of Transportation, Federal Railroad Administration. High-Speed Ground Transportation 
Noise and Vibration Impact Assessment, 1998. 

 
According to the Federal Transit Administration (FTA), groundborne vibration impact criteria for 
residential receptors are 72 vibration decibels (VdB) for frequent events, 75 VdB for occasional events, 
and 80 VdB for infrequent events1 (FTA, 2006). As construction would be temporary and infrequent, a 
threshold of 80 VdB is used for this analysis.  
 
Based on the information presented in Table 4, vibration levels could temporarily and intermittently 
reach 74 VdB at approximately 100 feet from the site without pile driving, and could reach up to 94 
VdB at 100 feet from the site with pile driving. Vibration levels at nearby residences may temporarily 
exceed the identified threshold of 80 VdB with pile-driving. Mitigation would be required to reduce 
construction vibration impacts on nearby residences to a less than significant level. 
 
The closest airport is the Monterey Peninsula Airport, which is approximately 10 miles southeast of the 
project site. Therefore, the project area is not located within the vicinity of an airport or private airstrip 
and would not be affected by air traffic noise impacts. No impact would occur under any of the 
alternatives related to noise associated with airports or airstrips. 
 

Alternative-Specific Impacts. While each alternative would result in increased ambient noise 
levels in the vicinity of the site from construction-related activities and would require mitigation 
measures, Alternatives 1 and 2 would result in greater intensity and duration of construction noise 
than Alternatives 3 and 4.  
 
Alternatives 1 and 2 would involve the greatest amount of ground disturbance of the alternatives; this 
increased amount of ground disturbance would result in a longer duration of construction noise on the 
site, as well as increased construction traffic to and from the site. Alternative 4 would result in an 

                                                 
1“ Frequent events” is defined as more than 70 vibration events of the same source per day; “occasional events” is 
defined as between 30 and 70 vibration events per day, and “infrequent events” is defined as less than 30 
vibration events per day (FTA, 2006). 
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increased amount of construction noise based on the requirement to drive sheetpile on the site, as 
proposed by the alternative. While these alternatives would result in significant impacts, mitigation 
measures would reduce potential impacts to a less than significant level for any of the four alternatives.  
 
Transportation & Traffic  
In accordance with Appendix G of the State CEQA Guidelines, a project would have an adverse 
transportation impact if the project would: 
 

 Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for the 
performance of the circulation system, taking into account all modes of transportation including mass 
transit and non-motorized travel and relevant components of the circulation system, including but not 
limited to intersections, streets, highways and freeways, pedestrian and bicycle paths, and mass transit; 

 Conflict with an applicable congestion management program, including, but not limited to level of service 
standards and travel demand measures, or other standards established by the county congestion 
management agency for designated roads or highways; 

 Result in a change in air traffic patterns, including either an increase in traffic levels or a change in 
location that results in substantial safety risks; 

 Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment); 

 Result in inadequate emergency access; and/or 
 Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 

facilities, or otherwise decrease the performance or safety of such facilities. 
 

Setting. The project site is located adjacent to the intersection of David Avenue and Carmel 
Avenue, near the City of Pacific Grove’s boundary with the City of Monterey. The site is accessed via 
David Avenue and Carmel Avenue, with the entrance to the site located adjacent to the intersection of 
these two avenues on Carmel Avenue. Adjacent segments of David Avenue and Forest Avenue are 
classified as Arterial roadways by the City of Pacific Grove General Plan Transportation Element; 
Carmel Avenue is classified as a Local Street. David Avenue and Forest Avenue are fed by local streets 
and collector roadways, providing connections to regional roadways and provide inter-city circulation 
routes. As a Local Street, Carmel Avenue primarily provides access to properties, including residences, 
the project site, and a middle school.  
 
Intersection traffic flow operations are evaluated using a level of service (LOS) concept. Intersections 
are rated based on a grading scale of “LOS A” through “LOS F” with “LOS A” representing free 
flowing conditions and “LOS F” representing oversaturation where traffic flows exceed design 
capacity, resulting in long queues and delays. The project site is located approximately 0.5 miles from 
the intersection of David and Forest Avenue, a primary intersection in the City of Pacific Grove. 
According to the City’s General Plan Transportation Element, this intersection currently operates at 
LOS D, and is “the most critical intersection in the area.” According to the General Plan, LOS D is 
minimally acceptable.  
 

General Impacts. Operational impacts from implementation of any of the four alternatives would 
not be expected to result in significant impacts to area roadways or intersections. However, this will be 
confirmed during the project’s CEQA review. The site is currently accessed by Cal-Am employees and 
during the operational phase of the proposed project any increase in traffic to and from the project site 
would be negligible.  
 
Construction activities would impact area roadways and intersections, regardless of the alternative 
selected for the site. Construction traffic to and from the site during the project’s construction period 
would impact David Avenue, Carmel Avenue, and the intersections of David and Carmel Avenue and 
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David and Forest Avenue. These impacts could be significant; however, are likely to be reduced to less 
than significant levels with mitigation measures during the project’s CEQA review.  
 

Alternative-Specific Impacts. While each of the four alternatives would result in potential impacts 
to traffic and circulation in the site area, Alternatives 1 and 2 are estimated to have 75 and 100 days, 
respectively, of export/import activities from the site, compared to Alternatives 3 and 4, which would 
have 14 and 21 days of imported material days. Alternatives 1 and 2 would, therefore, have greater 
impacts on area roadways and intersections based on the increased number of trips associated with 
these alternatives for exporting of soils from and importing soils materials as fill to the project site. 
Alternative 2 would have the greatest impact, as this alternative proposes to export and import the 
largest amount of fill from the site; however, the differences between Alternatives 1 and 2 would be 
marginal compared to the trip generation differences between these two alternatives and Alternatives 3 
and 4. 
 

Conclusion and Recommendation. Table 5 compares the identified environmental impacts 
of the David Avenue Reservoir project alternatives for each of the issue areas addressed above.  
 

Table 5. Preliminary Environmental Impact Comparison  

 Alternative 1 Alternative 2 Alternative 3 Alternative 4 
Aesthetics + + - - 
Air Quality + + - + 

Biological Resources + + - - 
Cultural Resources + + +/- - 

Greenhouse Gas Emissions + + - - 
Hydrology/Water Quality = = = = 

Noise + + - + 
Transportation/Traffic + + - - 

Total “+’s” 7 7 0 2 
= roughly equivalent impact between alternatives  
+ greater impact compared to other alternatives 
- less impact compared to other alternatives  
 
When comparing the four project component alternatives, Alternatives 1 and 2 have the greatest 
potential to result in significant environmental impacts on the site, while Alternative 3 has the least 
potential to do so. Therefore, the environmentally superior alternative for the David Avenue Reservoir 
component of the project is Alternative 3.  
 
Alternative 3 is environmentally superior to the other alternatives primarily because it would require 
less earthwork and associated soil disturbance, thus minimizing impacts to air quality, biological 
resources, cultural resources, greenhouse gas emissions, noise, and traffic. Although the relatively 
higher level of inundation, this would not result in substantially greater impacts when compared to 
alternatives with less water storage. 
 
Alternative 4 would be the environmentally superior alternative among the remaining alternatives, 
with just two issue areas exceeding the impacts of other alternatives (air quality and noise, based on 
construction activities associate with installing sheetpile on the site as proposed by the alternative). 
However, because of less required earthwork and export of soils from the site, this alternative would 
result in relatively minor impacts to biological resources, greenhouse gas emissions, and traffic.  
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Off-road Equipment - 

Off-road Equipment - 

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Monterey County, Summer

Pacific Grove ASBS Refined '06 Feasability Study - Alt 1

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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mjones
Typewritten Text
Appendix A

mjones
Typewritten Text

mjones
Typewritten Text

mjones
Typewritten Text



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 168.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialExported 0.00 6,960.00

tblGrading MaterialImported 0.00 29,258.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 3,019.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 4.9295 42.0613 29.7372 0.0429 18.0663 1.9186 18.0663 9.9307 1.7651 9.9307 0.0000 4,481.535
3

4,481.535
3

0.9854 0.0000 4,502.229
4

Total 4.9295 42.0613 29.7372 0.0429 18.0663 1.9186 18.0663 9.9307 1.7651 9.9307 0.0000 4,481.535
3

4,481.535
3

0.9854 0.0000 4,502.229
4

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 4.9265 42.0276 29.7163 0.0428 37.3958 1.9170 39.3128 11.0138 1.7636 12.7773 0.0000 4,478.541
3

4,478.541
3

0.9846 0.0000 4,499.216
9

Total 4.9265 42.0276 29.7163 0.0428 37.3958 1.9170 39.3128 11.0138 1.7636 12.7773 0.0000 4,478.541
3

4,478.541
3

0.9846 0.0000 4,499.216
9

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0609 0.0801 0.0703 0.0700 -106.9924 0.0870 -117.6031 -10.9065 0.0867 -28.6652 0.0000 0.0668 0.0668 0.0893 0.0000 0.0669
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 10/31/2014 5 168

3 Mechanical/Electrical Building Construction 11/1/2014 12/12/2014 5 30

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Off-Highway Trucks 1 8.00 400 0.38

Grading Rollers 1 8.00 80 0.38

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rubber Tired Loaders 1 1.20 199 0.36

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 3,019.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.0807 0.0000 6.0807 3.3180 0.0000 3.3180 0.0000 0.0000

Off-Road 3.2722 36.7347 22.7940 0.0308 1.8232 1.8232 1.6774 1.6774 3,263.364
0

3,263.364
0

0.9644 3,283.615
6

Total 3.2722 36.7347 22.7940 0.0308 6.0807 1.8232 7.9039 3.3180 1.6774 4.9954 3,263.364
0

3,263.364
0

0.9644 3,283.615
6

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.3709 5.2015 5.6214 0.0105 0.2438 0.0939 0.3377 0.0668 0.0864 0.1531 1,074.503
2

1,074.503
2

9.7100e-
003

1,074.707
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.6573 5.3267 6.9431 0.0121 0.3671 0.0954 0.4625 0.0994 0.0877 0.1872 1,218.171
2

1,218.171
2

0.0211 1,218.613
8

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.0807 0.0000 6.0807 3.3180 0.0000 3.3180 0.0000 0.0000

Off-Road 3.2692 36.7010 22.7731 0.0307 1.8215 1.8215 1.6758 1.6758 0.0000 3,260.370
1

3,260.370
1

0.9635 3,280.603
1

Total 3.2692 36.7010 22.7731 0.0307 6.0807 1.8215 7.9022 3.3180 1.6758 4.9938 0.0000 3,260.370
1

3,260.370
1

0.9635 3,280.603
1

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.3709 5.2015 5.6214 0.0105 31.1919 0.0939 31.2858 7.6631 0.0864 7.7495 1,074.503
2

1,074.503
2

9.7100e-
003

1,074.707
1

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.6573 5.3267 6.9431 0.0121 31.3151 0.0954 31.4105 7.6958 0.0877 7.7835 1,218.171
2

1,218.171
2

0.0211 1,218.613
8

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Summer

Pacific Grove ASBS Refined '06 Feasability Study - Alt 2

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 165.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialExported 0.00 15,894.00

tblGrading MaterialImported 0.00 25,924.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Loaders

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 3,485.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 5.2662 44.2753 31.0748 0.0459 18.0663 1.9794 18.0663 9.9307 1.8210 9.9307 0.0000 4,791.765
4

4,791.765
4

1.0231 0.0000 4,813.251
3

Total 5.2662 44.2753 31.0748 0.0459 18.0663 1.9794 18.0663 9.9307 1.8210 9.9307 0.0000 4,791.765
4

4,791.765
4

1.0231 0.0000 4,813.251
3

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 5.2631 44.2404 31.0536 0.0458 42.3275 1.9777 44.3051 12.2582 1.8194 14.0776 0.0000 4,788.659
7

4,788.659
7

1.0222 0.0000 4,810.126
3

Total 5.2631 44.2404 31.0536 0.0458 42.3275 1.9777 44.3051 12.2582 1.8194 14.0776 0.0000 4,788.659
7

4,788.659
7

1.0222 0.0000 4,810.126
3

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0587 0.0788 0.0684 0.0654 -134.2901 0.0869 -145.2368 -23.4375 0.0862 -41.7583 0.0000 0.0648 0.0648 0.0899 0.0000 0.0649
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 10/28/2014 5 165

3 Mechanical/Electrical Building Construction 10/29/2014 12/9/2014 5 30

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rubber Tired Loaders 1 2.70 199 0.36

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 3,485.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.1965 0.0000 6.1965 3.3791 0.0000 3.3791 0.0000 0.0000

Off-Road 3.3685 38.0366 23.1460 0.0319 1.8675 1.8675 1.7181 1.7181 3,385.186
5

3,385.186
5

1.0004 3,406.194
0

Total 3.3685 38.0366 23.1460 0.0319 6.1965 1.8675 8.0640 3.3791 1.7181 5.0972 3,385.186
5

3,385.186
5

1.0004 3,406.194
0

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.6113 6.1135 6.6071 0.0123 0.2866 0.1104 0.3970 0.0785 0.1015 0.1800 1,262.910
9

1,262.910
9

0.0114 1,263.150
6

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.8977 6.2387 7.9288 0.0140 0.4098 0.1119 0.5217 0.1111 0.1029 0.2140 1,406.579
0

1,406.579
0

0.0228 1,407.057
3

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.1965 0.0000 6.1965 3.3791 0.0000 3.3791 0.0000 0.0000

Off-Road 3.3655 38.0017 23.1247 0.0319 1.8658 1.8658 1.7165 1.7165 0.0000 3,382.080
7

3,382.080
7

0.9994 3,403.069
0

Total 3.3655 38.0017 23.1247 0.0319 6.1965 1.8658 8.0623 3.3791 1.7165 5.0956 0.0000 3,382.080
7

3,382.080
7

0.9994 3,403.069
0

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.6113 6.1135 6.6071 0.0123 36.0077 0.1104 36.1181 8.8464 0.1015 8.9479 1,262.910
9

1,262.910
9

0.0114 1,263.150
6

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.8977 6.2387 7.9288 0.0140 36.1310 0.1119 36.2429 8.8791 0.1029 8.9819 1,406.579
0

1,406.579
0

0.0228 1,407.057
3

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated
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8.1 Mitigation Measures Waste

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 11:45 AMPage 15 of 15



Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Summer

Pacific Grove ASBS Refined '06 Feasability Study - Alt 3

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 46.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialImported 0.00 8,332.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 695.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 4.6342 40.1915 28.5605 0.0403 22.4422 1.8683 24.3105 12.1925 1.7188 13.9113 0.0000 4,212.975
7

4,212.975
7

0.9551 0.0000 4,233.032
6

Total 4.6342 40.1915 28.5605 0.0403 22.4422 1.8683 24.3105 12.1925 1.7188 13.9113 0.0000 4,212.975
7

4,212.975
7

0.9551 0.0000 4,233.032
6

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 4.6312 40.1588 28.5399 0.0402 29.4535 1.8666 31.3202 13.9135 1.7173 15.6308 0.0000 4,210.071
2

4,210.071
2

0.9542 0.0000 4,230.110
0

Total 4.6312 40.1588 28.5399 0.0402 29.4535 1.8666 31.3202 13.9135 1.7173 15.6308 0.0000 4,210.071
2

4,210.071
2

0.9542 0.0000 4,230.110
0

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0632 0.0815 0.0723 0.0745 -31.2419 0.0878 -28.8342 -14.1150 0.0879 -12.3602 0.0000 0.0689 0.0689 0.0900 0.0000 0.0690
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

3.1 Mitigation Measures Construction

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 5/14/2014 5 46

3 Mechanical/Electrical Building Construction 5/15/2014 6/25/2014 5 30

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 695.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 22.1140 0.0000 22.1140 12.1037 0.0000 12.1037 0.0000 0.0000

Off-Road 3.1952 35.6931 22.5125 0.0298 1.7878 1.7878 1.6448 1.6448 3,165.906
1

3,165.906
1

0.9356 3,185.552
9

Total 3.1952 35.6931 22.5125 0.0298 22.1140 1.7878 23.9018 12.1037 1.6448 13.7485 3,165.906
1

3,165.906
1

0.9356 3,185.552
9

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1526 4.3732 4.7262 8.8200e-
003

0.2050 0.0790 0.2840 0.0561 0.0726 0.1287 903.4016 903.4016 8.1600e-
003

903.5730

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.4390 4.4984 6.0480 0.0104 0.3282 0.0805 0.4087 0.0888 0.0740 0.1628 1,047.069
6

1,047.069
6

0.0195 1,047.479
7

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 22.1140 0.0000 22.1140 12.1037 0.0000 12.1037 0.0000 0.0000

Off-Road 3.1922 35.6604 22.4918 0.0298 1.7862 1.7862 1.6433 1.6433 0.0000 3,163.001
6

3,163.001
6

0.9347 3,182.630
3

Total 3.1922 35.6604 22.4918 0.0298 22.1140 1.7862 23.9001 12.1037 1.6433 13.7470 0.0000 3,163.001
6

3,163.001
6

0.9347 3,182.630
3

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 1.1526 4.3732 4.7262 8.8200e-
003

7.2164 0.0790 7.2953 1.7771 0.0726 1.8497 903.4016 903.4016 8.1600e-
003

903.5730

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 1.4390 4.4984 6.0480 0.0104 7.3396 0.0805 7.4201 1.8098 0.0740 1.8838 1,047.069
6

1,047.069
6

0.0195 1,047.479
7

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 11:56 AMPage 11 of 15



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated
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8.1 Mitigation Measures Waste

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Summer

Pacific Grove ASBS Refined '06 Feasability Study - Alt 4

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 33.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialImported 0.00 11,980.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 999.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 5.7910 44.5807 33.3041 0.0491 31.3766 1.9475 33.3241 17.0196 1.7916 18.8112 0.0000 5,119.686
1

5,119.686
1

0.9633 0.0000 5,139.915
0

Total 5.7910 44.5807 33.3041 0.0491 31.3766 1.9475 33.3241 17.0196 1.7916 18.8112 0.0000 5,119.686
1

5,119.686
1

0.9633 0.0000 5,139.915
0

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2014 5.7881 44.5480 33.2834 0.0491 41.3666 1.9459 43.3125 19.4717 1.7901 21.2618 0.0000 5,116.781
5

5,116.781
5

0.9624 0.0000 5,136.992
4

Total 5.7881 44.5480 33.2834 0.0491 41.3666 1.9459 43.3125 19.4717 1.7901 21.2618 0.0000 5,116.781
5

5,116.781
5

0.9624 0.0000 5,136.992
4

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0506 0.0735 0.0620 0.0611 -31.8389 0.0842 -29.9733 -14.4075 0.0837 -13.0272 0.0000 0.0567 0.0567 0.0893 0.0000 0.0569
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 0.0000 2.3000e-
004

Mitigated Operational
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3.0 Construction Detail

3.1 Mitigation Measures Construction

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 4/25/2014 5 33

3 Mechanical/Electrical Building Construction 4/26/2014 6/6/2014 5 30

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 999.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Total 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 30.8426 0.0000 30.8426 16.8745 0.0000 16.8745 0.0000 0.0000

Off-Road 3.1952 35.6931 22.5125 0.0298 1.7878 1.7878 1.6448 1.6448 3,165.906
1

3,165.906
1

0.9356 3,185.552
9

Total 3.1952 35.6931 22.5125 0.0298 30.8426 1.7878 32.6304 16.8745 1.6448 18.5192 3,165.906
1

3,165.906
1

0.9356 3,185.552
9

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.3094 8.7624 9.4698 0.0177 0.4108 0.1582 0.5690 0.1125 0.1455 0.2579 1,810.111
9

1,810.111
9

0.0164 1,810.455
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 2.5958 8.8876 10.7916 0.0193 0.5340 0.1597 0.6937 0.1451 0.1469 0.2920 1,953.780
0

1,953.780
0

0.0277 1,954.362
1

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 30.8426 0.0000 30.8426 16.8745 0.0000 16.8745 0.0000 0.0000

Off-Road 3.1922 35.6604 22.4918 0.0298 1.7862 1.7862 1.6433 1.6433 0.0000 3,163.001
6

3,163.001
6

0.9347 3,182.630
3

Total 3.1922 35.6604 22.4918 0.0298 30.8426 1.7862 32.6288 16.8745 1.6433 18.5177 0.0000 3,163.001
6

3,163.001
6

0.9347 3,182.630
3

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.3094 8.7624 9.4698 0.0177 10.4007 0.1582 10.5589 2.5645 0.1455 2.7100 1,810.111
9

1,810.111
9

0.0164 1,810.455
4

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.2864 0.1252 1.3218 1.6100e-
003

0.1232 1.5200e-
003

0.1247 0.0327 1.3800e-
003

0.0341 143.6681 143.6681 0.0114 143.9067

Total 2.5958 8.8876 10.7916 0.0193 10.5240 0.1597 10.6837 2.5972 0.1469 2.7441 1,953.780
0

1,953.780
0

0.0277 1,954.362
1

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 12:03 PMPage 14 of 15



8.1 Mitigation Measures Waste

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Off-road Equipment - 

Off-road Equipment - 

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Monterey County, Annual

Pacific Grove ASBS Refined '06 Feasability Study - Alt 1

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 168.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialExported 0.00 6,960.00

tblGrading MaterialImported 0.00 29,258.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 3,019.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.4228 3.5531 2.5967 3.5900e-
003

0.8117 0.1612 0.9729 0.4358 0.1483 0.5841 0.0000 340.7777 340.7777 0.0751 0.0000 342.3548

Total 0.4228 3.5531 2.5967 3.5900e-
003

0.8117 0.1612 0.9729 0.4358 0.1483 0.5841 0.0000 340.7777 340.7777 0.0751 0.0000 342.3548

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.4225 3.5495 2.5944 3.5900e-
003

3.3134 0.1610 3.4744 1.0499 0.1481 1.1980 0.0000 340.4819 340.4819 0.0750 0.0000 342.0571

Total 0.4225 3.5495 2.5944 3.5900e-
003

3.3134 0.1610 3.4744 1.0499 0.1481 1.1980 0.0000 340.4819 340.4819 0.0750 0.0000 342.0571

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0757 0.1033 0.0878 0.0000 -308.2126 0.1117 -257.1305 -140.9018 0.1079 -105.1038 0.0000 0.0868 0.0868 0.1198 0.0000 0.0869
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 10/31/2014 5 168

3 Mechanical/Electrical Building Construction 11/1/2014 12/12/2014 5 30

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.1 Mitigation Measures Construction

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Off-Highway Trucks 1 8.00 400 0.38

Grading Rollers 1 8.00 80 0.38

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rubber Tired Loaders 1 1.20 199 0.36

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 3,019.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5108 0.0000 0.5108 0.2787 0.0000 0.2787 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2749 3.0857 1.9147 2.5800e-
003

0.1532 0.1532 0.1409 0.1409 0.0000 248.6798 248.6798 0.0735 0.0000 250.2231

Total 0.2749 3.0857 1.9147 2.5800e-
003

0.5108 0.1532 0.6639 0.2787 0.1409 0.4196 0.0000 248.6798 248.6798 0.0735 0.0000 250.2231

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.1223 0.4554 0.5731 8.8000e-
004

0.0199 7.9000e-
003

0.0278 5.4600e-
003

7.2700e-
003

0.0127 0.0000 81.7775 81.7775 7.4000e-
004

0.0000 81.7931

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0256 0.0120 0.1089 1.3000e-
004

0.0100 1.3000e-
004

0.0101 2.6600e-
003

1.2000e-
004

2.7800e-
003

0.0000 10.3204 10.3204 8.7000e-
004

0.0000 10.3386

Total 0.1479 0.4674 0.6820 1.0100e-
003

0.0299 8.0300e-
003

0.0379 8.1200e-
003

7.3900e-
003

0.0155 0.0000 92.0979 92.0979 1.6100e-
003

0.0000 92.1317

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5108 0.0000 0.5108 0.2787 0.0000 0.2787 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2745 3.0820 1.9124 2.5800e-
003

0.1530 0.1530 0.1407 0.1407 0.0000 248.3840 248.3840 0.0734 0.0000 249.9254

Total 0.2745 3.0820 1.9124 2.5800e-
003

0.5108 0.1530 0.6638 0.2787 0.1407 0.4194 0.0000 248.3840 248.3840 0.0734 0.0000 249.9254

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.1223 0.4554 0.5731 8.8000e-
004

2.5216 7.9000e-
003

2.5295 0.6195 7.2700e-
003

0.6268 0.0000 81.7775 81.7775 7.4000e-
004

0.0000 81.7931

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0256 0.0120 0.1089 1.3000e-
004

0.0100 1.3000e-
004

0.0101 2.6600e-
003

1.2000e-
004

2.7800e-
003

0.0000 10.3204 10.3204 8.7000e-
004

0.0000 10.3386

Total 0.1479 0.4674 0.6820 1.0100e-
003

2.5316 8.0300e-
003

2.5396 0.6222 7.3900e-
003

0.6296 0.0000 92.0979 92.0979 1.6100e-
003

0.0000 92.1317

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Total 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 2.2000e-
004

2.2000e-
004

0.0000 2.3000e-
004

Mitigated
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Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Annual

Pacific Grove ASBS Refined '06 Feasability Study - Alt 2

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 165.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialExported 0.00 15,894.00

tblGrading MaterialImported 0.00 25,924.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Loaders

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 3,485.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.0 Emissions Summary

2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.4442 3.6755 2.6781 3.7800e-
003

0.8150 0.1633 0.9783 0.4367 0.1503 0.5869 0.0000 357.8931 357.8931 0.0766 0.0000 359.5012

Total 0.4442 3.6755 2.6781 3.7800e-
003

0.8150 0.1633 0.9783 0.4367 0.1503 0.5869 0.0000 357.8931 357.8931 0.0766 0.0000 359.5012

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.4439 3.6718 2.6758 3.7700e-
003

3.6510 0.1631 3.8141 1.1328 0.1501 1.2828 0.0000 357.5917 357.5917 0.0765 0.0000 359.1980

Total 0.4439 3.6718 2.6758 3.7700e-
003

3.6510 0.1631 3.8141 1.1328 0.1501 1.2828 0.0000 357.5917 357.5917 0.0765 0.0000 359.1980

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0743 0.1018 0.0851 0.2646 -347.9675 0.1163 -289.8643 -159.4146 0.1131 -118.5753 0.0000 0.0842 0.0842 0.1175 0.0000 0.0844
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 11:44 AMPage 4 of 19



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 10/28/2014 5 165

3 Mechanical/Electrical Building Construction 10/29/2014 12/9/2014 5 30

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.1 Mitigation Measures Construction

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rubber Tired Loaders 1 2.70 199 0.36

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 3,485.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5112 0.0000 0.5112 0.2788 0.0000 0.2788 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2779 3.1380 1.9095 2.6300e-
003

0.1541 0.1541 0.1417 0.1417 0.0000 253.3566 253.3566 0.0749 0.0000 254.9289

Total 0.2779 3.1380 1.9095 2.6300e-
003

0.5112 0.1541 0.6653 0.2788 0.1417 0.4205 0.0000 253.3566 253.3566 0.0749 0.0000 254.9289

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.1412 0.5257 0.6616 1.0200e-
003

0.0230 9.1200e-
003

0.0321 6.3100e-
003

8.3900e-
003

0.0147 0.0000 94.4003 94.4003 8.6000e-
004

0.0000 94.4183

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0252 0.0118 0.1069 1.3000e-
004

9.8300e-
003

1.3000e-
004

9.9600e-
003

2.6100e-
003

1.1000e-
004

2.7300e-
003

0.0000 10.1361 10.1361 8.5000e-
004

0.0000 10.1540

Total 0.1663 0.5375 0.7685 1.1500e-
003

0.0328 9.2500e-
003

0.0421 8.9200e-
003

8.5000e-
003

0.0174 0.0000 104.5364 104.5364 1.7100e-
003

0.0000 104.5723

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5112 0.0000 0.5112 0.2788 0.0000 0.2788 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2776 3.1343 1.9073 2.6300e-
003

0.1539 0.1539 0.1416 0.1416 0.0000 253.0552 253.0552 0.0748 0.0000 254.6256

Total 0.2776 3.1343 1.9073 2.6300e-
003

0.5112 0.1539 0.6651 0.2788 0.1416 0.4204 0.0000 253.0552 253.0552 0.0748 0.0000 254.6256

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.1412 0.5257 0.6616 1.0200e-
003

2.8589 9.1200e-
003

2.8681 0.7024 8.3900e-
003

0.7108 0.0000 94.4003 94.4003 8.6000e-
004

0.0000 94.4183

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0252 0.0118 0.1069 1.3000e-
004

9.8300e-
003

1.3000e-
004

9.9600e-
003

2.6100e-
003

1.1000e-
004

2.7300e-
003

0.0000 10.1361 10.1361 8.5000e-
004

0.0000 10.1540

Total 0.1663 0.5375 0.7685 1.1500e-
003

2.8688 9.2500e-
003

2.8780 0.7050 8.5000e-
003

0.7135 0.0000 104.5364 104.5364 1.7100e-
003

0.0000 104.5723

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 11:44 AMPage 19 of 19



8.1 Mitigation Measures Waste

8.0 Waste Detail

10.0 Vegetation

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 2:22 PMPage 15 of 15



Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Annual

Pacific Grove ASBS Refined '06 Feasability Study - Alt 3

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 46.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialImported 0.00 8,332.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 695.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.1087 0.9291 0.6795 9.2000e-
004

0.7869 0.0430 0.8299 0.4293 0.0395 0.4689 0.0000 87.7091 87.7091 0.0199 0.0000 88.1276

Total 0.1087 0.9291 0.6795 9.2000e-
004

0.7869 0.0430 0.8299 0.4293 0.0395 0.4689 0.0000 87.7091 87.7091 0.0199 0.0000 88.1276

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.1086 0.9281 0.6789 9.2000e-
004

0.9421 0.0429 0.9851 0.4674 0.0395 0.5069 0.0000 87.6306 87.6306 0.0199 0.0000 88.0486

Total 0.1086 0.9281 0.6789 9.2000e-
004

0.9421 0.0429 0.9851 0.4674 0.0395 0.5069 0.0000 87.6306 87.6306 0.0199 0.0000 88.0486

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0828 0.1055 0.0912 0.0000 -19.7194 0.0931 -18.6936 -8.8720 0.1265 -8.1131 0.0000 0.0896 0.0896 0.1004 0.0000 0.0897
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 5/14/2014 5 46

3 Mechanical/Electrical Building Construction 5/15/2014 6/25/2014 5 30

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.1 Mitigation Measures Construction

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 695.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5086 0.0000 0.5086 0.2784 0.0000 0.2784 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0735 0.8209 0.5178 6.9000e-
004

0.0411 0.0411 0.0378 0.0378 0.0000 66.0574 66.0574 0.0195 0.0000 66.4674

Total 0.0735 0.8209 0.5178 6.9000e-
004

0.5086 0.0411 0.5497 0.2784 0.0378 0.3162 0.0000 66.0574 66.0574 0.0195 0.0000 66.4674

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0282 0.1048 0.1319 2.0000e-
004

4.5800e-
003

1.8200e-
003

6.4000e-
003

1.2600e-
003

1.6700e-
003

2.9300e-
003

0.0000 18.8259 18.8259 1.7000e-
004

0.0000 18.8295

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.0200e-
003

3.3000e-
003

0.0298 3.0000e-
005

2.7400e-
003

3.0000e-
005

2.7800e-
003

7.3000e-
004

3.0000e-
005

7.6000e-
004

0.0000 2.8258 2.8258 2.4000e-
004

0.0000 2.8308

Total 0.0352 0.1081 0.1618 2.3000e-
004

7.3200e-
003

1.8500e-
003

9.1800e-
003

1.9900e-
003

1.7000e-
003

3.6900e-
003

0.0000 21.6517 21.6517 4.1000e-
004

0.0000 21.6603

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5086 0.0000 0.5086 0.2784 0.0000 0.2784 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0734 0.8200 0.5172 6.9000e-
004

0.0411 0.0411 0.0378 0.0378 0.0000 65.9788 65.9788 0.0195 0.0000 66.3883

Total 0.0734 0.8200 0.5172 6.9000e-
004

0.5086 0.0411 0.5497 0.2784 0.0378 0.3162 0.0000 65.9788 65.9788 0.0195 0.0000 66.3883

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0282 0.1048 0.1319 2.0000e-
004

0.1598 1.8200e-
003

0.1616 0.0394 1.6700e-
003

0.0410 0.0000 18.8259 18.8259 1.7000e-
004

0.0000 18.8295

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 7.0200e-
003

3.3000e-
003

0.0298 3.0000e-
005

2.7400e-
003

3.0000e-
005

2.7800e-
003

7.3000e-
004

3.0000e-
005

7.6000e-
004

0.0000 2.8258 2.8258 2.4000e-
004

0.0000 2.8308

Total 0.0352 0.1081 0.1618 2.3000e-
004

0.1625 1.8500e-
003

0.1644 0.0401 1.7000e-
003

0.0418 0.0000 21.6517 21.6517 4.1000e-
004

0.0000 21.6603

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated
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Project Characteristics - 

Land Use - 3.6 acre area of historic reservoir estimated in Google Earth.

Construction Phase - Phases and phase length provided by project applicant.

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Equipment list and operating schedule for grading and offhaul based on applicant-provided info.

Grading - Material import/export provided by applicant. Acreage estimated using Google Earth

Trips and VMT - Haul trip mileage estimated using applicant-provided data and Google Earth. Total haul trips estimated based on 12cy/trip.

Monterey County, Annual

Pacific Grove ASBS Refined '06 Feasability Study - Alt 4

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Parking 1.00 User Defined Unit 3.60 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 55

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2014Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 30.00

tblConstructionPhase NumDays 8.00 33.00

tblConstructionPhase NumDays 5.00 30.00

tblGrading AcresOfGrading 84.00 4.00

tblGrading MaterialImported 0.00 11,980.00

tblLandUse LotAcreage 0.00 3.60

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment OffRoadEquipmentType Rubber Tired Dozers

tblOffRoadEquipment OffRoadEquipmentType Rollers

tblOffRoadEquipment OffRoadEquipmentType Skid Steer Loaders

tblOffRoadEquipment OffRoadEquipmentType Off-Highway Trucks

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblOffRoadEquipment PhaseName Grading

tblTripsAndVMT HaulingTripLength 20.00 15.60

tblTripsAndVMT HaulingTripNumber 4,527.00 999.00

tblTripsAndVMT WorkerTripNumber 20.00 15.00

tblTripsAndVMT WorkerTripNumber 18.00 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.0982 0.7420 0.5825 8.1000e-
004

0.7885 0.0321 0.8206 0.4297 0.0296 0.4593 0.0000 76.4768 76.4768 0.0144 0.0000 76.7796

Total 0.0982 0.7420 0.5825 8.1000e-
004

0.7885 0.0321 0.8206 0.4297 0.0296 0.4593 0.0000 76.4768 76.4768 0.0144 0.0000 76.7796

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2014 0.0982 0.7413 0.5821 8.1000e-
004

0.9471 0.0321 0.9792 0.4687 0.0295 0.4982 0.0000 76.4204 76.4204 0.0144 0.0000 76.7229

Total 0.0982 0.7413 0.5821 8.1000e-
004

0.9471 0.0321 0.9792 0.4687 0.0295 0.4982 0.0000 76.4204 76.4204 0.0144 0.0000 76.7229

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0611 0.0943 0.0755 0.0000 -20.1180 0.1245 -19.3263 -9.0594 0.1353 -8.4696 0.0000 0.0737 0.0737 0.1387 0.0000 0.0739
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2 Date: 8/7/2013 12:01 PMPage 4 of 19



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Mobilization/Demobilization Site Preparation 1/29/2014 3/11/2014 5 30

2 Grading Grading 3/12/2014 4/25/2014 5 33

3 Mechanical/Electrical Building Construction 4/26/2014 6/6/2014 5 30

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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3.1 Mitigation Measures Construction

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Rollers 1 8.00 80 0.38

Grading Skid Steer Loaders 1 8.00 64 0.37

Grading Off-Highway Trucks 1 8.00 400 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Mechanical/Electrical 9 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Mobilization/Demobiliz
ation

7 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 15.00 0.00 999.00 10.80 7.30 15.60 LD_Mix HDT_Mix HHDT
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.2 Mobilization/Demobilization - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.2710 0.0000 0.2710 0.1490 0.0000 0.1490 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction On-Site

Acres of Grading: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5089 0.0000 0.5089 0.2784 0.0000 0.2784 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0527 0.5889 0.3715 4.9000e-
004

0.0295 0.0295 0.0271 0.0271 0.0000 47.3890 47.3890 0.0140 0.0000 47.6831

Total 0.0527 0.5889 0.3715 4.9000e-
004

0.5089 0.0295 0.5384 0.2784 0.0271 0.3056 0.0000 47.3890 47.3890 0.0140 0.0000 47.6831

Unmitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0405 0.1507 0.1897 2.9000e-
004

6.5800e-
003

2.6200e-
003

9.2000e-
003

1.8100e-
003

2.4100e-
003

4.2100e-
003

0.0000 27.0605 27.0605 2.5000e-
004

0.0000 27.0657

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.0400e-
003

2.3700e-
003

0.0214 3.0000e-
005

1.9700e-
003

3.0000e-
005

1.9900e-
003

5.2000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0272 2.0272 1.7000e-
004

0.0000 2.0308

Total 0.0455 0.1531 0.2110 3.2000e-
004

8.5500e-
003

2.6500e-
003

0.0112 2.3300e-
003

2.4300e-
003

4.7600e-
003

0.0000 29.0877 29.0877 4.2000e-
004

0.0000 29.0965

Unmitigated Construction Off-Site
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3.3 Grading - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.5089 0.0000 0.5089 0.2784 0.0000 0.2784 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0527 0.5882 0.3710 4.9000e-
004

0.0295 0.0295 0.0271 0.0271 0.0000 47.3326 47.3326 0.0140 0.0000 47.6264

Total 0.0527 0.5882 0.3710 4.9000e-
004

0.5089 0.0295 0.5384 0.2784 0.0271 0.3055 0.0000 47.3326 47.3326 0.0140 0.0000 47.6264

Mitigated Construction On-Site

Acres of Grading: 4

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0405 0.1507 0.1897 2.9000e-
004

0.1652 2.6200e-
003

0.1678 0.0407 2.4100e-
003

0.0432 0.0000 27.0605 27.0605 2.5000e-
004

0.0000 27.0657

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.0400e-
003

2.3700e-
003

0.0214 3.0000e-
005

1.9700e-
003

3.0000e-
005

1.9900e-
003

5.2000e-
004

2.0000e-
005

5.5000e-
004

0.0000 2.0272 2.0272 1.7000e-
004

0.0000 2.0308

Total 0.0455 0.1531 0.2110 3.2000e-
004

0.1672 2.6500e-
003

0.1698 0.0413 2.4300e-
003

0.0437 0.0000 29.0877 29.0877 4.2000e-
004

0.0000 29.0965

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.4 Mechanical/Electrical - 2014

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Parking 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Parking 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.466568 0.040230 0.201875 0.178210 0.051756 0.007394 0.017953 0.018959 0.004316 0.001974 0.007519 0.000975 0.002270

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

Unmitigated 0.0000 0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 3.0000e-
005

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
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2.0000e-
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0.0000 0.0000 3.0000e-
005
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Parking

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Parking

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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ATTACHMENT E 
Hydrology Calculations: 

Storm and Sanitary Sewer Analysis (SSA) Model Example 
Calculation for Sub-basin 38
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Variable Value Methodology

Curve Number (CN) 88 Calculated in GIS using Land Use, Soils and Parcel Area data

Max. Storage (S) 1.36 1000/CN - 10

Initial Abstraction (Ia) 0.27 0.2*MAX STORAGE

Time of Concentration (Tc) hrs 0.29 CALCULATED USING SCS LAG EQUATION, converted from minutes to hours

Total depth of rainfall (P) in 0.8 From Central Coast Regional Water Quality Control Board

Runoff Depth (Q) in 0.147 [[RAINFALL - (0.2*MAX STORAGE)]^2]/(RAINFALL + (0.8*MAX STORAGE))

Unit Peak Discharge (qu) ft
3
/s/mi

2
/in 200 Calculated from chart using Type I Rainfall Distribution

Area (A) Acres 40.18 Measured in GIS

Area (A) mi
2

0.0628 Area converted from acres to square miles

Peak Discharge (Qp) cfs 1.8461 RUNOFF DEPTH*UNIT PEAK DISCHARGE*AREA

Peak Discharge (Qp) gpm 829 Convert units from cfs to gpm

SSA Model Calculations Step-by-Step - Example for Sub-basin 38
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Appendix F: 40% Itemized Project Cost Estimate

Pacific Grove ASBS Stormwater Management Project

February 2014

Unit
Estimated 

Quantity
Contract Unit Price Bid Amount

Sub-Project 1: David Avenue Reservoir 

Existing Dam Structure with Geomembrane Liner (Apx 49.15 AF of Storage)

Mobilization/Demobilization EA 1 $20,000 $20,000

Grading - Excavation to Subgrade & Slope Reconditioning CY 21,500 $5.50 $118,250

Grading - Engineered Fill CY 19,000 $10.00 $190,000

Grading - Hauling CY 2,500 $10.00 $25,000

Retaining Wall (950 lineal feet, 5 feet high) SF 4,750 $20.00 $95,000

Reservoir Liner -  Subgrade Preparation SF 201,135 $0.30 $60,340

 Reservoir Liner -  Anchor Trench Excavation and Backfill LF 1,850 $21.00 $38,850

Reservoir Liner - 60-mil Double-Textured HDPE Secondary Geomembrane SF 210,000 $1.25 $262,500

Reservoir Liner Double-Sided Geocomposite SF 210,000 $1.25 $262,500

Reservoir Liner - 80-mil Double-Textured HDPE Primary Geomembrane SF 210,000 $1.45 $304,500

Access Roads - 16 oz. Cushion Geotextile for Concrete SF 3,200 $0.72 $2,304

Access Roads - Reinforced Concrete Pavement and Curbs -Access Roads SF 3,200 $25.00 $80,000

Leak Detection System LS 1 $50,000 $50,000

Groundwater Collection Dry Well EA 1 $10,000 $10,000

Groundwater Collection 6-inch Perforated Pipe LF 788 $20 $15,760

Groundwater Collection 6-inch Solid Pipeline LF 119 $20 $2,380

Supply and Install Submersible Pump and Controls EA 1 $20,000 $20,000

Diversion Structure EA 1 $44,000 $44,000

CDS Unit LS 1 $63,000 $63,000

30-inch PVC Inlet Pipeline LF 335 $90 $30,150

Inlet Structure to Forebay EA 1 $15,000 $15,000.00

Spillway from Forebay LS 1 $35,000 $35,000.00

Overflow from forebay LS 1 $15,000 $15,000.00

Energy Dissipator Gabion Baskets LS 2 $2,553 $5,105.00

Outlet concrete sill LS 1 $35,000 $35,000.00

Outlet Structure with Secondary Spillway LS 1 $35,000 $35,000

36-inch PVC Outlet Pipeline LF 300 $150 $45,000

12-inch PVC Reservoir Drain LF 200 $300 $60,000

Trench Excacation and Paving LF 1742 $30 $52,260

Manhole EA 2 $8,500 $17,000

Erosion Control Blanket SF 28817 $5 $144,083

Erosion Control Construction LS 1 $15,000 $15,000

Revegetation SF 28817 $4 $100,858

Road Rehabilitation CY 264 $61 $16,104

 Sub-Project 1 Subtotal $2,284,945

Description

1



Appendix F: 40% Itemized Project Cost Estimate

Pacific Grove ASBS Stormwater Management Project

February 2014

Unit
Estimated 

Quantity
Contract Unit Price Bid AmountDescription

Sub-Project 2: Pine Avenue Stormwater System Improvements

Stormwater Equalization/Storage

24-inch PVC Pipeline LF 140 $200 $28,000

Diversion and Bypass Structure LS 1 $30,000 $30,000

CDS Unit LS 1 $108,000 $108,000

Subtotal $166,000

Storage Tank Alternative

Fiberglass Tank - 20,000 Gallon EA 12 $30,716 $368,590

Gravel backfill CY 444 $75.00 $33,333

Installation LS 1 $221,154.00 $221,154

Subtotal $623,077

Modular Storage Alternative

Rainstore3 System EA 9672 $26.21 $253,479

 80-mil Double-Textured HDPE Primary Geomembrane SF 12050 $1.45 $17,473

Geogrid SF 15925 $0.45 $7,166

Imported Fill (1-ft depth) CY 162 $35.00 $5,686

Installation LS 1 $152,087.36 $152,087

Subtotal $435,891

Stormwater Equalization/Storage: School Yard Alternative

Clear/Grub (Grass) SF 14400 $1.50 $21,600

Earthwork on Site CY 1129 $10.00 $11,287

 Earthwork Offhaul & Disposal CY 1462 $20 $29,240

Revegetation SF 14400 $1.00 $14,400

Subtotal $76,527

Stormwater Equalization/Storage: In-Road Alternative

Paving Demolition (1-ft depth) CY 278 $30 $8,333

Earthwork on Site CY 637 $20 $12,733

 Earthwork Offhaul & Disposal CY 1462 $35 $51,170

Trench Support During Construction: Sheet Pile Materials & Install SA 4,800 $10 $48,000

Furnish, place and compact 4" Class II base rock (1-ft) CY 278 $35 $9,722

2" AC SF 278 $3 $833

$130,792

$678,417

Stormwater Pump Station and Conveyance on Pine Avenue

12-inch PVC Gravity Pipeline LF 2229 $100 $222,900

8-inch PVC Force Main LF 520 $85 $44,200

Trench Excacation and Paving LF 2749 $30 $82,470

Diversion and Bypass Structure LS 1 $30,000 $30,000

CDS Unit LS 1 $63,000 $63,000

Pump Station,1155 GPM EA 1 $350,000 $350,000

Manholes EA 8 $6,500 $52,000

Subtotal $844,570

 Sub-Project 2 Subtotal $1,522,987

Subtotal

Subtotal (Field/Modular Storage Alternative)
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Appendix F: 40% Itemized Project Cost Estimate

Pacific Grove ASBS Stormwater Management Project

February 2014

Unit
Estimated 

Quantity
Contract Unit Price Bid AmountDescription

Sub-Project 3: Ocean View Boulevard Conveyance

Stormwater Equalization/Storage @ Caledonia and Jewell

24-inch PVC Pipeline LF 150 $250 $37,500

Diversion and Bypass Structure LS 1 $30,000 $30,000

CDS Unit LS 1 $108,000 $108,000

Subtotal $175,500

Storage Tank Alternative

Fiberglass Tank - 20,000 Gallon EA 16 $30,116 $481,850

Gravel CY 593 $50.00 $29,630

Installation LS 1 $289,110.00 $289,110

Subtotal $800,590

Modular Storage Alternative

Rainstore3 System EA 12936 $26.13 $337,983

 80-mil Double-Textured HDPE Primary Geomembrane SF 16174 $1.45 $23,452

Geogrid SF 21313 $0.45 $9,591

Imported Fill (1-ft depth) CY 215 $35.00 $7,513

Installation LS 1 $202,789.59 $202,790

$581,329

Stormwater Equalization/Storage: Site Work

Paving Demolition (1-ft depth) CY 296 $30 $8,889

Earthwork on Site CY 1185 $20 $23,704

 Earthwork Offhaul & Disposal CY 3259 $20 $65,185

Trench Support During Construction: Sheet Pile Materials & Install SA 4,320 $10 $43,200

Furnish, place and compact 4" Class II base rock (1-ft) CY 296 $35 $10,370

2" AC SF 296 $3 $889

Revegetation SF 7500 $2 $15,000

Subtotal $167,237

$924,066

Stormwater Pump Station: Lovers Point

Diversion and Bypass Structure LS 1 $30,000 $30,000

CDS Unit LS 1 $63,000 $63,000

Pump Station, 2815 GPM EA 1 $720,000 $720,000

Subtotal $813,000

Stormwater Pump Station: Sea Palm

Diversion and Bypass Structure LS 1 $30,000 $30,000

CDS Unit LS 1 $63,000 $63,000

Pump Station, 3050 GPM EA 1 $770,000 $770,000

Subtotal $863,000

Stormwater Pump Station: Coral

Diversion and Bypass Structure LS 1 $30,000 $30,000

Pump Station, 3080 GPM EA 1 $780,000 $780,000

Subtotal $810,000

Stormwater Conveyance on Ocean View Boulevard

Pipe Lining Abandoned 14-inch LF 7989 $65 $519,285

12-inch PVC Gravity Pipeline LF 1086 $150 $162,900

Trench Excacation and Paving LF 1086 $120 $130,320

Manholes EA 14 $6,500 $91,000

Air Relief Valves EA 4 $10,000 $40,000

Subtotal $943,505

Sub-Project 3 Subtotal $4,353,571

Subtotal

Subtotal (Modular Storage Alternative)
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Appendix F: 40% Itemized Project Cost Estimate

Pacific Grove ASBS Stormwater Management Project

February 2014

Unit
Estimated 

Quantity
Contract Unit Price Bid AmountDescription

Sub-Project  4: Point Pinos Stormwater Treatment Facility

Clear/Grub (Grass) SF 10000 $1.50 $15,000

Earthwork on Site CY 4062 $20.00 $81,237

 Earthwork Offhaul & Disposal CY 4062 $20 $81,237

Flow Control Structure LS 1 $26,000 $26,000

Wet Weather Equalization Basin LS 1 $70,000 $70,000

Duplex Pump System (22 HP Pumps) LS 2 $25,000 $50,000

Pre-Treatment/Rotary Screen LS 2 $190,000 $380,000

Solids Residual Storage LS 1 $5,000 $5,000

Disc Filter 1 LS 2 $240,000 $480,000

Disc Filter 2 LS 2 $240,000 $480,000

UV Disinfection LS 2 $250,000 $500,000

Crespi Pond Inlet Energy Dissipation Structure LS 1 $15,000 $15,000

SCADA Monitoring System LS 1 $75,000 $75,000

Concrete Pads CF 2500 $35 $87,500

Equipment Installation/Startup LS 1 $582,600 $582,600

18-inch PVC LF 1800 $100 $180,000

Trench Excacation and Paving LF 1800 $35 $63,000

Equipment and Control Building SF 100 $65 $6,500

Sub-Project 4 Subtotal $3,178,074

Project Component 5: Urban Diversion System Improvements

Upgrade Eardley Pump Station, 1900 GPM EA 1 $540,000 $540,000

Upgrade Berwick Pump Station, 3500 GPM EA 1 $850,000 $850,000

Upgrade Greenwood Pump Station, 4150 GPM EA 1 $950,000 $950,000

Hydrobrake EA 6 $10,000 $60,000

Pipe-Splitting: 4-in FM from Greenwood Pump Station (62 ft) to 10" ft*in-dia 620 $14 $8,494

Pipe-Splitting: 8-in Gravity to GW PS (318 ft)  to 10" ft*in-dia 3180 $14 $44,520

 Pipe-Splitting: 4-in FM from Berwick Pump Station (722 ft)  to 10" ft*in-dia 7220 $14 $101,080

Sub-Project 5 Subtotal $2,554,094

$13,893,671

Contingency 15% $2,084,050.63

Complexity 15% $2,084,050.63

Engineering Design and Geotechnical Investigation 13% $1,736,708.86

Construction Management 8% $1,042,025

Administrative. Legal and Permitting 2.5% $347,342

Inflation 4% $555,747

$21,743,595

TOTAL AMOUNT

Total Estimated Project Costs
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