
            
 

The Mission of the Las Gallinas Valley Sanitary District is to protect public health and the environment by providing effective wastewater 
collection, treatment, and recycling services. 
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  BOARD MEETING AGENDA 

March 17, 2022 

On March 12, 2020, Governor Newsom issued Executive Order N-25-20, which enhances 
State and Local Governments’ ability to respond to COVID-19 Pandemic based on Guidance 
for Gatherings issued by the California Department of Public Health. The Executive Order 
specifically allows local legislative bodies to hold meetings via teleconference and to make 
meetings accessible electronically, in order to protect public health, which was due to end 
on September 30, 2021 (Exec. Ord. N-08-21). However, the Legislature passed AB 361 
which provides local agencies with the ability to meet remotely during proclaimed state 
emergencies under modified Brown Act requirements, similar in many ways to the rules 
and procedures established by the Governor’s previous Executive Orders. - In light of this – 
the March 17, 2022 meeting of the LGVSD Board will be held via Zoom electronic 
meeting*. There will be NO physical location of the meeting. Due to the current 
circumstances, there may be limited opportunity to provide verbal comments during the 
meeting. Persons who wish to address the Board for public comment or on an item on the 
agenda are encouraged, but not required, to submit comments in writing to the Board 
Secretary (tlerch@lgvsd.org) by 5:00 pm on Wednesday, March 16, 2022. In addition, 
Persons wishing to address the Board verbally must contact the Board Secretary, by email 
(tlerch@lgvsd.org) and provide their Name; Address; Tel. No.; and the Item they wish to 
address by the same date and time deadline for submission of written comments, as 
indicated above.  Please keep in mind that any public comments must be limited to 3 
minutes due to time constraints.  Any written  comments will be distributed to the LGVSD 
Board before the meeting. 
*Prior to the meeting, participants should download the  Zoom app at: 
https://zoom.us/download. 

REMOTE CONFERENCING ONLY 
Join Zoom Meeting online at: https://us02web.zoom.us/j/89114499919 

OR 
By teleconference at: +16699009128   Meeting ID: 891 1449 9919 
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MATERIALS RELATED TO ITEMS ON THIS AGENDA ARE AVAILABLE FOR 

PUBLIC INSPECTION ON THE DISTRICT WEBSITE  WWW.LGVSD.ORG 

NOTE:  Final board action may be taken on any matter appearing on agenda 

 

 

OPEN SESSION: 
 

1. PUBLIC COMMENT 

This portion of the meeting is reserved for persons desiring to address the Board on matters not on the 

agenda and within the jurisdiction of the Las Gallinas Valley Sanitary District. Presentations are generally 

limited to three minutes. All matters requiring a response will be referred to staff for reply in writing and/or 

placed on a future meeting agenda. Please contact the General Manager before the meeting. 
 

2. CONSENT CALENDAR: 

These items are considered routine and will be enacted, approved or adopted by one motion  

unless a request for removal for discussion or explanation is received from the staff or the Board. 

A. Approve the Board Minutes for February 17, 2022 

B. Approve the Warrant List for March 17, 2022 

C. Approve Board Compensation for February 2022 

D. Approve Ford to attend the CSDA Special Leadership Conference in Napa on 

 September 18-21, 2022 

E. Approve Schriebman and Yezman to attend the CASA Biosolids 101 Training Webinar on  

March 7, 2022 

F. Approve Resolution 2022-2244 – Remote Meetings 

G. Approve Resolution 2022-2245 Board Policies B-10 Board Minutes and F-10 General Finance 

 

Possible expenditure of funds:  Yes, Item B through E. 

Staff recommendation:  Adopt Consent Calendar – Items A through G. 

 

3. PUBLIC HEARING FOR ORDINANCE NO. 189 AMENDING TITLE 4, CHAPTER 1 – REGULATING 
SOLID WASTE, RECYCLABLE AND ORGANIC MATERIALS, AND THE COLLECTION, REMOVAL 
AND DISPOSAL THEREOF AS REQUIRED BY SB 1383 

Board to hold a public hearing and consider the adoption of Ordinance No. 189 - An Ordinance amending 
Title 4, Chapter 1 of the District Ordinance Code as required by SB 1383. Representatives of Marin 
Sanitary Service and  R3 Consulting Group will be in attendance to address any question from the Board 
or the public. 

Staff recommendation: Board Adopt Ordinance No. 189, An Ordinance Amending Title 4, Chapter 1 of 
the District Ordinance Code. 

 

 

4:35 PM 

 
 

Estimated 
Time 
 

4:05 PM 

 

4:15 PM 

 

4:00 PM 

 

2



March 17, 2022 Page 3 of 4 
  

  

  
 

101 Lucas Valley Road, Suite 300  •  San Rafael, CA  94903  •  415.472.1734  •  Fax 415.499.7715  •  
www.lgvsd.org 
 

4. INFORMATION ITEMS: 

STAFF/CONSULTANT REPORTS: 

1. General Manager’s Report – Verbal 

2. North Bay Water Reuse Authority Technical Advisory Committee - Written 

3. Board Policies B-20 Interaction with staff and F-20 Financial Reporting – Written 

4. Consider Draft COVID-19 Testing Policy – Written 

5. Marsh Pond Long Term Vegetation Plan – Written 

  

5. BIOGAS UTILIZATION ALTERNATIVES 
Board and staff to discuss Biogas Utilization alternatives. 
 

6. APPROVE ADMINISTRATIVE POLICY CONCERNING COVID-19 SUPPLEMENTAL PAID SICK LEAVE 
Board to review the Administrative Policy concerning COVID-19 Supplemental Paid Sick Leave (“SPSL”). 
 
 

7. PUBLIC COMMENT 

This portion of the meeting is reserved for persons desiring to address the Board on matters not on the 

agenda and within the jurisdiction of the Las Gallinas Valley Sanitary District. Presentations are generally 

limited to three minutes. All matters requiring a response will be referred to staff for reply in writing and/or 

placed on a future meeting agenda. Please contact the Board Secretary before the meeting. 
 
 

8. BOARD MEMBER REPORTS: 

1. CLARK  
a. NBWA Board Committee, NBWA Conference Committee,  
 2022 Operations Control Center Ad Hoc Committee, Other Reports  

 
2. FORD 

a. NBWRA, Gallinas Watershed Council,  Marin Special Districts Association,  
2022  Ad Hoc Engineering Committee  re: STPURWE, 2022 Operations Control Center  
Ad Hoc Committee, 2022 Human Resources Committee, 2022 Ad Hoc CSA 18  
Ad Hoc Review committee,  Other Reports 
 

3. MURRAY 
a. Marin LAFCO, CASA Energy Committee, 2022 GM Recruitment Ad Hoc Committee, 
 Other Reports 
 
 

4. SCHRIEBMAN 
a. JPA Local Task Force, Gallinas Watershed Council, 2022 Legal Services Ad Hoc committee, 

 2022 Biosolids Ad Hoc Committee, 2022 Human Resources Ad Hoc committee,   
Other Reports  

 
 

5. YEZMAN 
a. Flood Zone 7, CSRMA, 2022 Ad Hoc Engineering Committee  re: STPURWE 

Engineering Subcommittee, 2022 Legal Services Ad Hoc Committee, 2022 GM 
Recruitment Ad Hoc Committee, Marin Special Districts Association, 2022 Biosolids  
Ad Hoc committee, Other Reports 

6:25 PM 

 

4:45 PM 

 

6:20 PM 
 

 

6:00 PM 
 

5:45 PM 
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9. BOARD REQUESTS: 

A. Board Meeting Attendance Requests – Verbal 

B. Board Agenda Item Requests – Verbal 

C. Recent Board Agenda Item Requests –now included in Administration Department Report. 

10. VARIOUS INDUSTRY RELATED ARTICLES 

11. ADJOURNMENT 

             FUTURE BOARD MEETING DATES: APRIL 7 AND APRIL 21, 2022 

 

 

CERTIFICATION:  I, Teresa Lerch, District Secretary of the Las Gallinas Valley Sanitary District, hereby 
declare under penalty of perjury that on or before March 14, 2022, 4:00 p.m., I posted the Agenda for the 
Board Meeting of said Board to be held  March 17, 2022,  at the District Office, located at 101 Lucas Valley 
Road, Suite 300, San Rafael, CA. 

DATED: March 10, 2022 
 
 

_______________________ 
Teresa L. Lerch 
District Secretary 

  _________________________________________________________________  

The Board of the Las Gallinas Valley Sanitary District meets regularly on the first and third Thursday of  
each month. The District may also schedule additional special meetings for the purpose of completing unfinished 
business and/or study session. Regular meetings are held at the District Office, 101 Lucas Valley Road, Suite 300, San 
Rafael, CA.  

In compliance with the Americans with Disabilities Act, if you need special assistance to participate in this meeting, 
please contact the District at (415) 472-1734 at least 24 hours prior to the meeting. Notification  
prior to the meeting will enable the District to make reasonable accommodation to help ensure accessibility  
to this meeting. 

AGENDA APPROVED: Judy Schriebman, Board President Patrick Richardson, Legal Counsel 

6:35 PM 

 

6:45  PM 

 
 

6:40 PM 
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Agenda Summary Report  

To: Board of Directors 

From: Dale McDonald, Administrative Services Manager 
(415) 526-1519   dmcdonald@lgvsd.org 

Meeting Date: March 17, 2022 

Re: Hearing for Ordinance No. 189 Amending Title 4 Regulating Solid Waste and 
Recycling as Required by SB 1383 

Item Type:   Consent   Action     X  Information Other             . 

Standard Contract:    Yes   No (See attached) Not Applicable    X  . 

STAFF RECOMMENDATION 

Hold public hearing, waive reading of ordinance, and adopt Ordinance No. 189 amending Chapter 1 of 
Title 4 of the Las Gallinas Valley Sanitary District Code regulating solid waste, recyclable and organic 
materials, and the collection, removal, and disposal thereof in accordance with Senate Bill (SB) 1383. 

Not adopting the ordinance before the State deadline of April 1, 2022 would put the Las Gallinas Valley 
Sanitary District out of compliance with SB 1383 and subject to enforcement penalties. 

BACKGROUND 

In 2014, recognizing the negative impacts of organic materials decomposing in landfills on climate change, 
the State of California enacted Assembly Bill (AB) 1826 mandating that businesses with certain thresholds 
of refuse disposal compost their organic materials. Beginning in 2022 SB 1383, enacted in 2017, requires 
all residents and businesses to divert their organic waste and recover edible food. SB 1383 places new 
requirements on local governments to implement, monitor and enforce participation in organic waste 
recycling programs, and the California Department of Resources Recycling and Recovery (CalRecycle) 
will be authorized to levy fines upon local governments that do not comply. The Marin Sanitary Service 
franchisors’ group have been working with R3 Consulting Group, Inc. to facilitate compliance with SB 1383 
and assess opportunities to create economies of scale working together to implement the law. 

Marin Sanitary Service (“MSS”) is the authorized collector for businesses, residences, and government 
agencies within the franchisors’ group area including the Las Gallinas Valley Sanitary District (“District”).  
MSS also services the City of San Rafael and where jurisdictions overlap with the District, or co-exist, the 
city has the authority and responsibilities for implementation of SB 1383. 

SB 1383 requires all jurisdictions throughout the State to update their Franchise Agreements (which the 
District has done) and revise their District Code by adopting a mandatory organics recycling ordinance by 
January 1, 2022.  The District was advised that if our ordinance is adopted prior to April 1, 2022, the 
deadline for filing the initial compliance report containing ordinances or other enforceable mechanisms 
listed in the annual reporting section (14 CCR 18994.1), CalRecycle would consider the District compliant. 
The proposed ordinance supports the establishment of enforceable SB 1383 related requirements for 
organic waste generators, haulers, and others and contains language similar to other jurisdictions in Marin 
County. 

Item Number________3______ 

GM Review   _____CD_________ 
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ORDINANCE NO. 189 AMENDING CHAPTER 1 OF TITLE 4 OF THE DISTRICT CODE 
 
The ordinance presented will establish mandates for organics recycling by waste generators, and will also 
provide for penalties and documentation, which is required by the law.  The proposed ordinance imposes 
new waste disposal requirements on residents and businesses within the District. The ordinance 
designates the District as the enforcement agency but allows flexibility for the District to delegate 
enforcement responsibility for certain portions of the ordinance to other entities. Staff is continuing to 
work with R3, Marin Sanitary Service (MSS) and other jurisdictions to determine  whether  certain SB 
1383 responsibilities can be shared through written agreements, however the District itself remains 
responsible for SB 1383 compliance. 
 
Some of the major provisions of the proposed ordinance are highlighted below: 

 

• Requirements to subscribe to organics services from our authorized waste hauler (MSS) and 
properly sort materials consistent with the waste hauler’s three-container program. 

• A waiver process for businesses that meet minimal (“de minimus”) thresholds of organic waste 
generation. 

• Businesses (excluding multi-family) must provide additional labeled or color-coded containers for 
organic waste and recyclable materials generated by that business in all areas where the business 
provides disposal containers (“user disposal containers”) for employees, tenants, customers, and 
other users of the premises. 

• Requirements that the waste hauler and self-haulers must take materials to facilities allowed by 
CalRecycle that recover those materials and keep specified records. 

• Large, commercial edible-food generators must divert edible food through a written agreement with 
food recovery organizations and keep specified records. 

• The District’s right to inspect and enforce as well as issue penalties for enforcement, either 
individually or through shared enforcement agreements with other franchisors, consistent with 
penalties for similar ordinance violations. 

• Actual enforcement of provisions in our ordinance is not required until January 2024, allowing waste 
generators time to transition to full compliance over two years’ time. Assessment of penalties would 
only be applicable to commercial generators. 

 
Staff and District Counsel have been in communication with CalRecycle regarding enforcement provisions 
pertaining to special districts and appreciate the collaborative approach of all parties.  Clarification from 
CalRecycle and subsequent modifications to Title 4, if needed, can be completed before the enforcement 
deadline of January 2024. 
 
Section 239.(f) in the ordinance was changed based on Board direction to “Residential generators shall not 
be subject to fine or penalty.” No other material changes were made to the ordinance after its introduction 
on February 17, 2022. 
 
The District’s ordinance is very similar to those adopted by the other MSS franchisors. This will allow for 
consistency in implementation across the MSS service area and for the District  to collaborate with the 
other agencies in regards to enforcement and reporting. The District is working with R3 and the other 
franchisors to determine the needs and opportunities for shared enforcement, including an analysis of 
costs and cost-share. Zero Waste Marin is working with a third-party vendor to align reporting duties and 
institute a tool all the jurisdictions and MSS can use to streamline and simplify the reporting. 
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PREVIOUS BOARD ACTION 
 

Ordinance No. 188 amending Appendix A of Title 4, Chapter 1 to increase the refuge collection rates 
effective January 1, 2022 by 0.64% was adopted by the District Board on December 16, 2021. 
 
Resolution No. 2022-2241 approving a Second Amendment to the Revised and Restated Exclusive 
Franchise Agreement between MSS and the District was adopted on February 17, 2022 to align with the 
requirements of SB 1383. 
 
The draft Ordinance amending Chapter 1 of Title 4 of the District Code to comply with SB 1383 
regulations was introduced on February 17, 2022, and public hearing set for March 17, 2022. 
 
ENVIRONMENTAL REVIEW 
N/A 
 
FISCAL IMPACT 
There is no direct fiscal impact as a result of adopting this ordinance. However, the financial impact of 
implementing SB 1383 may range from small to significant for the District and its solid waste ratepayers as 
a result of implementation and enforcement costs and future franchise agreements with waste haulers. 
 
Attachments: 

A. Ordinance No. 189 Amending Chapter 1 Title 4 of the District Code 
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BOARD OF DIRECTORS OF THE 

LAS GALLINAS VALLEY SANITARY DISTRICT 

 

ORDINANCE NO. 189 

 
AN ORDINANCE AMENDING CHAPTER 1 OF TITLE 4 OF THE LAS GALLINAS 

VALLEY SANITARY DISTRICT CODE 
REGULATING SOLID WASTE, RECYCLABLE AND  

ORGANIC MATERIALS, AND THE COLLECTION, REMOVAL  
AND DISPOSAL THEREOF  

The Board of Directors of the Las Gallinas Valley Sanitary District, Marin County, California, 

does ordain as follows: 

Section 1. TITLE 4, CHAPTER 1, OF THE  ORDINANCE CODE OF THE LAS 

GALLINAS VALLEY SANITARY DISTRICT is hereby amended in its entirety as follows:  

ARTICLE I. DEFINITIONS  

Section 101. ACT means the California Integrated Waste Management Act of 1989 

(commencing with Section 40000 of the Public Resources Code), as amended, including but not 

limited to, the Jobs and Recycling Act of 2011 (AB 341), SB 1016 (Chapter 343, Statutes of 

2008 [Wiggins, SB 1016], the Mandatory Commercial Organics Recycling Act of 2014 (AB 

1826), and the Short-Lived Climate Pollutants Bill of 2016 (SB 1383),  and as implemented by 

the regulations of CalRecycle. 

 Section 102. AUTHORIZED COLLECTOR means such persons, firms or corporations 

collecting and delivering for disposal, recycling or processing solid waste (other than solid waste 

generated by a permitted building project) originating in the District and doing so under a 

contract or franchise agreement with the District,  

 Section 103. BOARD is the Sanitary Board of said District.   

 Section 104. CCR means the California Code of Regulations. CCR references in this 

Chapter are preceded with a number that refers to the relevant Title of the CCR (e.g., “14 CCR” 

refers to Title 14 of CCR). 

Section 105. DISTRICT is Las Gallinas Valley Sanitary District, Marin County, 

California.  
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Section 106. COLLECTION means to take physical possession of solid waste at, and 

remove from, the place of generation for transport to a solid waste facility or other recovery 

activity.  

Section 107. COMMERCIAL BUSINESS or COMMERCIAL means a firm, 

partnership, proprietorship, joint-stock company, corporation, or association, whether for-profit 

or nonprofit, strip mall, industrial facility, or a multi-family dwelling, or as otherwise defined in 

14 (CCR) Section 18982(a)(6). A multi-family dwelling that consists of (5) or more dwelling 

units is “Commercial”, for the purposes of this Chapter.  

Section 108. COMMERCIAL EDIBLE FOOD GENERATOR means a Tier One or a 

Tier Two Commercial Edible Food Generator as defined in 14 CCR Section 18982(a)(73) and 

(a)(74). Food recovery organizations and food recovery services are not commercial edible food 

generators.  

Section 109. CONSTRUCTION AND DEMOLITION DEBRIS or C&D means used or 

discarded materials resulting from construction, renovation, remodeling, repair, demolition, 

excavation or construction clean-up operations on any pavement or structure. 

Section 110. CONTAINER or COLLECTION CONTAINER means, for the purpose of 

this Chapter, any bin, box or cart used for the purpose of holding solid waste for collection.   

Section 111. COUNTY is the County of Marin.  

Section 112. DEBRIS shall mean and include any and all material resulting from 

construction, demolition or temporary clean-up operations collected and transported on an 

occasional basis. 

Section 113. DISPOSAL means the final disposition of Solid Waste at a Solid Waste 

Facility permitted for disposal. 

Section 114. EDIBLE FOOD means food intended for human consumption, or as 

otherwise defined in 14 CCR Section 18982(a)(18). For the purposes of this ordinance or as 

otherwise defined in 14 CCR Section 18982(a)(18), “Edible Food” is not Solid Waste if it is 

recovered and not discarded. Nothing in this chapter or in 14 CCR, Division 7, Chapter 12 

requires or authorizes the Recovery of Edible Food that does not meet the food safety 

requirements of the California Retail Food Code. 
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Section 115. ENFORCEMENT ACTION means an action of the District to address 

non- compliance with this ordinance including, but not limited to, issuing administrative notices, 

citations, fines, penalties, or using other remedies. 

Section 116. ENFORCEMENT AGENCY means an entity with the authority to enforce 

part or all of this chapter as specified herein. Employees and agents of an Enforcement Agency 

may carry out inspections and enforcement activities pursuant to this chapter. Nothing in this 

chapter authorizing an entity to enforce its terms shall require that entity to undertake such 

enforcement except as agreed to by that entity and the District. The Las Gallinas Sanitary District 

is an Enforcement Agency for all Sections of this chapter. The District may choose to 

additionally delegate enforcement responsibility for certain sections, to other public entities or 

joint powers authority, including but not limited to Zero Waste Marin, and the County of Marin. 

Section 117. ENFORCEMENT OFFICER means a person or entity the District 

Manager designates to enforce part or all of this chapter, or a Designated Entity by another 

Enforcement Agency authorized by the District Manager to enforce part or all of this chapter. 

The issuance of civil penalties or other penalties or fines will remain the authority of public 

enforcement entities and will not be delegated to a private entity.  

Section 118 EXEMPT WASTE means biohazardous or biomedical waste, Hazardous 

Waste, medical waste, regulated radioactive waste, waste that is volatile, corrosive, or infectious, 

waste treatment or processing sludge, contaminated soil and dirt, contaminated concrete, 

contaminated asphalt, automobiles, automobile parts, boats, boat parts, boat trailers, internal 

combustion engines, lead-acid batteries, any matter or materials which are not acceptable for 

disposal at a solid waste landfill as defined in AB 939 and subsequent legislation, and those 

wastes under the control of the Nuclear Regulatory Commission.  

Section 119. FOOD RECOVERY ORGANIZATION means an entity that engages in 

the collection or receipt of Edible Food from Commercial Edible Food Generators and 

distributes that Edible Food to the public for Food Recovery either directly or through other 

entities or as otherwise defined in 14 CCR Section 18982(a)(25), including, but not limited to: 

(a) A food bank as defined in Section 113783 of the Health and Safety Code; 

(b) A nonprofit charitable organization as defined in Section 113841 of the Health 

and Safety code; and, 
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(c) A nonprofit charitable temporary food facility as defined in Section 113842 of the 

Health and Safety Code. 

Section 120. FOOD RECOVERY SERVICE means a person or entity that collects and 

transports Edible Food from a Commercial Edible Food Generator to a Food Recovery 

Organization or other entities for Food Recovery, or as otherwise defined in 14 CCR Section 

18982(a)(26). A Food Recovery Service is not a Commercial Edible Food Generator for the 

purposes of this chapter and implementation of 14 CCR, Division 7, Chapter 12 pursuant to 14 

CCR Section 18982(a)(7).  

Section 121. FOOD WASTE means food scraps and trimmings and other putrescible 

waste that result from food production, preparation, cooking, storage, consumption or handling. 

Food Waste includes but is not limited to meat, fish and dairy waste, fruit and vegetable waste 

and grain waste. Food Waste does not include Exempt Waste. 

Section 122 GARBAGE means all non-recyclable packaging and other waste 

attributed to normal activities of a service unit. Garbage must be generated by and at the service 

unit wherein the garbage is collected. Garbage does not include recyclable materials, organic 

materials, debris from construction and demolition, large items, e-waste, universal waste, 

hazardous waste, household hazardous waste or exempt waste.  

Section 123. GENERATORS for the purpose of this Chapter, means a person or entity, 

including commercial generators and residential generators, that is responsible for the initial 

creation of organic materials, or as otherwise defined as “organic waste generator” in 14 CCR 

Section 18982(a)(48). 

Section 124. HAULER means a person who collects material from a generator and 

delivers it to a reporting entity, end user, or a destination outside of the state. Hauler includes 

public contract haulers, authorized collectors, food waste self-haulers, and self-haulers. A person 

who transports material from reporting entity to another person is a transporter, not a hauler. 

Section 125. HAZARDOUS WASTE shall mean all substances defined as Hazardous 

Waste, acutely Hazardous Waste, or extremely Hazardous Waste by the State of California in 

Health and Safety Code Sections 25117, 25110.02, and 25115, or in the future amendments to or 

recodifications of such statutes, or identified and listed as Hazardous Waste by the U.S. 

Environmental Protection Agency, pursuant to the Federal Resource Conservation and Recovery 
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Act (42 USC Section 6901, et seq.), all future amendments thereto and all rules and regulations 

promulgated thereunder.  

Section 126. "HEALTH OFFICER" means the health officer of the county, acting as 

health officer for the District. 

Section 127.  “INSPECTION” means a site visit where the District or its Designated 

Entity, reviews records, containers, and an entity’s collection, handling, recycling, or disposal of 

solid waste or edible food handling to determine if the entity is complying with requirements set 

forth in this ordinance, or as otherwise defined in 14 CCR Section 18982(a)(35). 

Section 128. MANAGER means the General Manager of the Las Gallinas Valley 

Sanitary District, or their Designated Entity, which may include District employees. 

Section 129. ORGANIC MATERIAL OR ORGANIC WASTE means solid wastes 

containing material originated from living organisms and their metabolic waste products, 

including but not limited to food waste, green material, landscape and pruning waste, organic 

textiles and carpets, lumber, wood, paper products, printing and writing paper, manure, biosolids, 

digestate, and sludges or as otherwise defined in 14 CCR Section 18982(a)(46).  

Section 130. ORGANIC MATERIAL PROCESSING FACILITY means any facility 

selected by the Authorized Collector that is approved by the District, or specifically designated 

by the District, operated and legally permitted for the purpose of receiving and processing 

organic materials.  

Section 131. PERSON means any person or persons, firm, association, corporation or 

other entity acting as principal, agent or officer, servant or employee, for themselves or for any 

other person, firm or corporation.  

Section 132. PREMISES includes a tract or parcel of land with or without habitable 

buildings or appurtenant structures. (CCR, Section 17225.50) For purposes of this chapter the 

word premises includes residential and commercial uses of the land, whether owned, leased, 

rented or subrented, including every dwelling house, dwelling unit, apartment house or multiple-

dwelling building, trailer or mobile home park, store, restaurant, rooming house, hotel, motel, 

office building, department store, manufacturing, processing or assembling shop or plant, 

warehouse and every other place or premises where any person resides, or any business is carried 

on or conducted within the District.  
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Section 133. PROHIBITED CONTAINER CONTAMINANTS means (1) discarded 

materials placed in the designated Recyclables container that are not identified as acceptable 

source separated recyclables for the District’s designated recyclables collection container; (2) 

discarded materials placed in the designated organic materials collection container that are not 

identified as acceptable source separated organic materials for the District’s designated organic 

materials collection container; and (3) discarded materials placed in the garbage container that 

are acceptable source separated recyclables and/or source separated organic materials to be 

placed in District’s designated organic materials collection container and/or designated 

recyclables collection container, and (4) Exempt Waste placed in any container. 

Section 134. RESIDENTIAL means, for the purposes of this chapter, any premise 

consisting of between one (1) and four (4) dwelling units, and onsite domestic uses accessory to 

these dwelling units. A multi-family dwelling that consists of fewer than (5) dwelling units is 

“Residential”, for the purposes of this Chapter. 

Section 135. SELF-HAUL means a person who hauls solid waste, organic waste or 

recovered material they have generated to another person. Self-hauler also includes a person who 

back-hauls waste, or as otherwise defined in 14 CCR Section 18982(a)(66). “Back-haul” means 

generating and transporting organic materials to a destination owned and operated by the 

generator using the generator’s own employees and equipment. 

Section 136. SOLID WASTE means all putrescible and nonputrescible solid and 

semisolid wastes, including garbage, recyclable materials, organic materials, demolition and 

construction wastes,  bulky waste, discarded home and industrial appliances, manure, vegetable 

or animal solid or semisolid wastes, and other discarded solid and semisolid wastes. (PRC, 

Section 49503) Solid waste does not include any of the following wastes: (1)Hazardous waste, as 

defined in the Public Resources Code Section 40141, (2)Radioactive waste regulated pursuant to 

the State Radiation Control Law (Chapter 8 (commencing with Section 114960) of Part 9 of 

Division 104 of the Health and Safety Code) and (3) Medical waste regulated pursuant to the 

State Medical Waste Management Act (Part 14 (commencing with Section 117600) of Division 

104 of the Health and Safety Code). Untreated medical waste shall not be disposed of in a Solid 

Waste landfill, as defined in Public Resources Code Section 40195.1. Medical waste that has 

been treated and deemed to be solid waste shall be regulated pursuant to Division 30 of the 

Public Resources Code. Recyclable materials and organic materials are a part of solid waste.  
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Section 137. SOLID WASTE COLLECTION SERVICE means collection of solid 

waste originating in the District, by a persons, firms or corporations, and doing so under a 

contract or franchise agreement with the District.  

Section 138. SOLID WASTE FACILITY OR FACILITY means a solid waste transfer 

or processing station including Material Recovery Facilities, a recycling facility, a composting 

facility, a gasification facility, a transformation facility, an Engineered Municipal Solid Waste 

conversion facility, and a disposal facility.  Solid waste facility additionally includes a solid 

waste operation that may be carried out pursuant to an enforcement agency notification as 

provided in regulations adopted by CalRecycle or otherwise set forth in the Act. 

Section 139. SOURCE SEPARATE means the process of removing recyclable 

materials and organic materials from Solid Waste at the place of generation, prior to Collection, 

and placing such materials into separate containers designated for recyclable materials and 

organic materials, or as otherwise defined in 14 CCR Section 17402.5(b)(4).  

Section 140. SOURCE REDUCTION means any action which causes a net reduction in 

the generation of solid waste. Source reduction includes, but is not limited to, reducing the use of 

nonrecyclable materials, replacing disposable materials and products with reusable materials and 

products, reducing packaging, reducing the amount of yard wastes generated, establishing 

garbage rate structures with incentives to reduce the amount of wastes that generator produce, 

and increasing the efficiency of the use of paper, cardboard, glass, metal, plastic, and other 

materials. Source reduction does not include steps taken after the material becomes solid waste 

or actions which would impact air or water resources in lieu of land, including, but not limited to, 

transformation. 

Section 141. TIER ONE COMMERCIAL EDIBLE FOOD GENERATOR means a 

Commercial Edible Food Generator that is one of the following as defined in 14 CCR Section 

18982(a): 

 (a) Supermarkets with gross annual sales of $2,000,000 or more 

 (b) Grocery store with a total facility size equal to or greater than 10,000 square feet.  

 (c) Food service provider, which means an entity primarily engaged in providing 

food services to institutional, governmental, commercial, or industrial locations of others based 

on contractual arrangements with these types of organizations. 
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 (d) Wholesale food vendor, which means a business or establishment engaged in the 

merchant wholesale distribution of food, where food (including fruits and vegetables) is 

received, shipped, stored, prepared for distribution to a retailer, warehouse, distributor, or other 

destination. 

 (e) Food Distributor, which means a company that distributes food to entities 

including, but not limited to, supermarkets and grocery stores. 

Section 142. TIER TWO COMMERCIAL EDIBLE FOOD GENERATOR means a 

Commercial Edible Food Generator that is one of the following as defined in 14 CCR Section 

18982(a): 

 (a) Restaurant with 250 or more seats, or a total facility size equal to or greater than 

5,000 square feet. 

 (b) Hotel with an on-site food facility and 200 or more rooms. 

 (c) Health facility with an on-site food facility and 100 or more beds. 

 (d) Large Venue, which means a permanent venue facility that annually seats or 

serves an average of more than 2,000 individuals within the grounds of the facility per day of 

operation of the venue facility. For purposes of this ordinance and implementation of 14 CCR, 

Division 7, Chapter 12, a venue facility includes, but is not limited to, a public, nonprofit, or 

privately owned or operated stadium, amphitheater, arena, hall, amusement park, conference or 

civic center, zoo, aquarium, airport, racetrack, horse track, performing arts center, fairground, 

museum, theater, or other public attraction facility. For purposes of this ordinance and 

implementation of 14 CCR, Division 7, Chapter 12, a site under common ownership or control 

that includes more than one Large Venue that is contiguous with other Large Venues in the site, 

is a single Large Venue.  

 (e) Large Event, which means an event, including, but not limited to, a sporting event 

or a flea market, that charges an admission price, or is operated by a local agency, and serves an 

average of more than 2,000 individuals per day of operation of the event, at a location that 

includes, but is not limited to, a public, nonprofit, or privately owned park, parking lot, golf 

course, street system, or other open space when being used for an event..  

 (f) A state agency with a cafeteria with 250 or more seats or total cafeteria facility 

size equal to or greater than 5,000 square feet. 
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 (g) A local education agency facility with an on-site food facility. “Local Education 

Agency” means a school district, charter school, or county office of education that is not subject 

to the control of city or county regulations related to Solid Waste, or as otherwise defined in 14 

CCR Section 18982(a)(40). 

ARTICLE II. OPERATION  

Section 201. Dumping or Burying.  No Person shall dump, place or bury in any lot, 

land or street or alley within the District any Garbage  or any other deleterious or offensive 

substance under any circumstances whatsoever, nor shall any Person dump, place or bury within 

the District any Waste Matter without first having obtained a permit from the District so to do.  

Section 202. Accumulation.  No Person owning or occupying any building, lot or 

premises within the District shall allow any Garbage or other deleterious or offensive substance 

to accumulate or remain in or upon said building, lot or premises, except as otherwise provided 

in Section 210 hereof.  

Section 203. Burning.  No Garbage or other deleterious or offensive substance shall be 

burned. 

Section 204. General.  It is the intent of the District that every person residing or 

conducting business in this District shall subscribe to and participate in solid waste collection 

service approved by the District and provided by an Authorized Collector. Nothing in this 

chapter shall prevent generators from self-hauling to an authorized solid waste facility in addition 

to their solid waste collection service, consistent with self hauling requirements in this Chapter or 

from utilizing a temporary debris box service. 

  Section 205. Obligation of solid waste collection service.  

 (a) Except as otherwise provided by this Chapter, all occupied premises shall 

subscribe for solid waste collection service with the Authorized Collector as herein specified, 

and for such service a charge shall be collected as per a schedule of rates as shall be set by 

resolution of the District.  

 (b) A mandatory obligation is imposed on each person occupying any premise to 

separate and recycle all recyclable material and organic materials from the garbage generated on 

the premises.  

 (c) Every property owner, commercial generator, residential generator, or other 

organic material generator within the District shall have the obligation for disposal of solid waste 

as provided in this chapter through the designated Authorized Collector and shall pay the 
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Authorized Collector for the solid waste collection service at the rates provided therefor. Failure 

of receipt of a bill does not obviate responsibility for payment. In each instance, the property 

owner shall be primarily responsible for the payment of the charges provided for herein.  

 (d) Generators shall arrange for a size, quantity and collection frequency of collection 

containers to adequately store all solid waste generated in connection with the premise between 

the times designated for collection service. The District shall have the right to review the number 

and size of such collection containers to evaluate the adequacy of capacity provided for each 

type of collection service and to review the separation and containment of materials. Generators 

shall adjust service levels for their collection services as requested by the District in order to 

meet the standards set forth in this chapter. 

 (e) Generators shall place source separated organic materials, including food waste, 

in the organic materials collection container; place source separated recyclable materials in the 

recyclable material collection container; and place garbage in the approved garbage collection 

container. Generators shall not place prohibited container contaminants into the garbage 

collection container, organic materials collection container or recyclable material collection 

container. 

 (f) If any person should fail to subscribe for the collection and disposal of solid waste 

or violate any other provision of this Chapter, said violation shall be presumed to be a nuisance 

upon the premises and shall be subject to enforcement actions.  

 (g) The Authorized Collector shall give written notice to the District Manager of the 

address of any occupied premise within the District which is not subscribing to the collection and 

disposal service provided by the Authorized Collector.  

 (h) The owner of each occupied premise shall subscribe for solid waste disposal 

services within 7 days of the occupancy of the premises. If the owner fails to subscribe for 

service, the authorized collector shall give the owner written notification that such service is 

required.  

 (i) Generators shall provide or arrange for access during all inspections and 

investigations (with the exception of a private residential dwelling unit) and cooperate with the 

District Manager or Authorized Collector during such inspections and investigations.  
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 (j) Nothing in this section prohibits generators from preventing or source reducing 

waste generation, or otherwise diverting recyclable material and organic material as described in 

Section 222. 

Section  206 . Residential generator requirements. Each residential generator shall 

subscribe to a level of solid waste collection service with the Authorized Collector that is 

sufficient to handle the volume garbage, recyclable material, and organic materials generated or 

accumulated on the premises and comply with requirements of those collection services.  

Section 207. Commercial generator requirements.   

(a) Commercial generators shall comply with the following requirements. 

(1) Each commercial generator, including all multi-family dwellings that consist of 

five dwelling units or more, large events and large venues shall be responsible for compliance 

with the requirements of this Section.  

(2) Each commercial generator shall subscribe to a level of service with an 

Authorized Collector that is sufficient to handle the volume of garbage, recyclable materials and 

organic materials generated or accumulated on the premises. Additionally, each commercial 

generator shall ensure the proper separation of solid waste, as established by the Authorized 

Collector, by placing each type of material in designated collection containers, and ensure that 

employees, contractors, volunteers, customers, visitors, and other persons on-site conduct proper 

source separation of solid waste.  

(3) Supply and allow access to adequate number, size, and location of collection 

containers with sufficient labels or colors, conforming with requirements of this section, for 

employees, contractors, tenants, and customers, consistent with the solid waste collection 

service. 

(4) Annually provide information to employees, contractors, tenants, and customers 

about organic materials recovery requirements and about proper sorting of solid waste.  

(5) Provide educational information before, or within, fourteen (14) days of 

occupation of the premises to new tenants that describes requirements to keep source separated 

organic materials and source separated recyclable materials separate from garbage (when 

applicable) and the location of collection containers and the rules governing their use at each 

property.  
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(6) Accommodate and cooperate with the Authorized Collector’s monitoring program 

for inspection of the contents of containers for prohibited container contaminants, to evaluate 

generator’s compliance. 

(7) If a commercial generator self-hauls, the commercial generator shall meet the 

self-haul requirements of this Chapter.  

(b) Commercial generators, excluding multi-family dwellings consisting of five or 
more dwelling units, shall comply with the following requirements. 

(1) Provide containers for the collection of source separated organic materials and 

source separated recyclable materials in all indoor and outdoor areas where garbage disposal 

containers are provided for customers, for materials generated onsite. Such containers do not 

need to be provided in restrooms. If a commercial generator does not generate any of the 

materials that would be collected in one type of collection container, then it is not required to 

provide that type of collection container in all areas where disposal collection containers are 

provided for customers. Pursuant to 14 CCR Section 18984.9(b), the collection containers shall 

have either:  

(2) A body or lid that is gray or black for collection of garbage, blue for collection of 

recycling, and green for collection of organic materials. A commercial generator is not required 

to replace functional containers, including containers purchased prior to January 1, 2022, that do 

not comply with the requirements of the subsection prior to the end of the useful life of those 

containers, or prior to January 1, 2036, whichever comes first.  

(3) Container labels that include language or graphic images, or both, indicating the 

primary material accepted and the primary materials prohibited in that container, or containers 

with imprinted text or graphic images that indicate the primary materials accepted and primary 

materials prohibited in the container. Pursuant 14 CCR Section 18984.8, the container labeling 

requirements are required on new containers commencing January 1, 2022. 

(4) To the extent practical through education, training, inspection, and/or other 

measures, prohibit employees from placing materials in a collection container not designated for 

those materials per the solid waste collection service.   

(5) Periodically inspect organic materials, recycling, and garbage collection 

containers for contamination and inform employees if containers are contaminated and of the 

requirements to keep contaminants out of those containers pursuant to 14 CCR Section 

18984.9(b)(3).  
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(6) Commercial generators that are commercial edible food generators, as defined, shall 

comply with commercial edible food generator requirements.  

Section 208.  Storage.    Generators shall store solid waste on their property or premises 

or shall require it to be stored or handled in such manner so as not to promote the propagation, 

harborage or attraction of animals or the creation of nuisance. (CCR, Section 17312). Each 

person who has a collection container shall keep the area where the collection container is 

located in a clean, safe and sanitary condition. 

Section 209.  Solid waste collection areas.   Each commercial business shall:  

(a) Designate space on the property to be used for storage of collection containers for 

all solid waste generated on the property.  

(b) Commercial businesses which receive communal solid waste collection services 

shall provide and maintain space within or adjacent to each waste enclosure, or adjacent to each 

approved garbage collection container(s) for placement of sufficient approved organic materials 

collection container(s) and recyclable material collection container(s). 

(c) Post a sign clearly identifying all garbage, recyclable material, and organic 

materials collection areas and the materials accepted therein shall be posted adjacent to all points 

of access to the collection area(s).  

Section 210. Collection containers. It shall be the duty of every property owner, 

occupant and tenant of any premises within the District to store all solid waste in collection 

containers supplied by the Authorized Collector. These collection containers shall be constructed 

of metal or an approved plastic material and type which shall be watertight, nonabsorbent, 

animal resistant, durable, easily cleanable, equipped with handles, and having tight fitting covers 

such that the containers hold the solid waste without spillage and leakage, escape of odors or 

access of flies to the contents thereof (adapted from CCR, Section 17315). 

Section 211. Collection container maintenance. Each collection container and its 

cover shall be kept clean, and the cover shall not be removed except to place solid waste therein 

or to empty the same. The Authorized Collector will maintain or replace collection containers as 

needed.  
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Section 212. Collection container placement.  

(a) No collection container, other than those owned or rented by the District or 

Authorized Collector, shall be placed or kept in or on any public street, sidewalk, footpath, or 

any public place whatsoever, or remain in public view from any public right-of-way except as 

herein provided, but shall be maintained on the premises, except as may be provided for 

removing and emptying by the Authorized Collector on the day(s) and in the location designated 

for collection. No person shall place a collection container so that either the sidewalk or street 

gutter is obstructed.  

(b) Collection containers are permitted to be placed in public view and on a public 

street, sidewalk or footpath only during the forty-eight-hour period commencing at 12:01 a.m. on 

the day preceding the day of scheduled pick-up and terminating at 12:01 a.m. on the day 

following such pick-up.  

(c) For curbside collection service, the approved location for collection shall be the 

street curb line adjacent to such premises and collection containers shall be placed in the location 

by the occupant of such premises for collection by the Authorized Collector.  

Section 213. Ownership of solid waste. Solid waste subject to collection by the 

Authorized Collector shall become the property of the Authorized Collector subject to this 

chapter after such time as the Authorized Collector takes possession of the wastes (CCR, Section 

17334). 

Section 214. Unauthorized removal and ownership of recyclable materials and organic 

materials. 

(a) All recyclable materials and organic materials, upon being placed by the generator 

into a collection container and placed at an approved location for collection, shall become the 

property of the Authorized Collector owning the collection container, unless otherwise provided 

in a contract, license, or franchise agreement.  

(b) No person, other than the Authorized Collector or District shall remove recyclable 

material or organic materials from a collection container placed at the location for collection.  

Section 215. Tampering.  No person shall tamper with, modify, remove from or 

deposit solid waste in any collection container which has not been provided for their use at a 

collection site, without the permission of the collection container owner. Nor shall any person 
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tamper with any collection container or any recyclable materials on any premises, or collect, 

remove or dispose of the same, other than in the manner specified by this chapter.  

Section 216. Collection Intervals. All solid waste accumulated at any residential 

generator or commercial generator’s property or premise shall be collected at regular intervals of 

at least once each week, except that from any place which has solid waste from which foul odors 

arise, or which is a menace to public health, such solid waste shall be collected at such intervals 

as necessary for proper sanitation. Nothing in this chapter shall be deemed to prohibit the 

removal and hauling by any person of materials ordered by the health officer, fire chief or code 

enforcement officer to be removed upon the ground that the same constitute a health menace, fire 

hazard or public nuisance. 

Section 217. Collection Schedule. Solid waste shall be collected as provided by this 

chapter at regular intervals on a schedule established by the Authorized Collector and approved 

by the District. The schedule may be changed as deemed necessary by the Authorized Collector 

and/or the District.  

Section 218, Waivers.  

(a) Pursuant to 14 CCR Section 18984.11, the District may grant waivers to 

commercial businesses for physical space limitations and/or de minimis volumes. Commercial 

businesses seeking a waiver shall submit their request  in a form specified by the District 

Manager. After reviewing the waiver request, and after an on-site review, if applicable, the 

District Manager may either approve or deny the following waiver requests.  

(1) De Minimis Waivers: The District may waive a commercial business’ obligation 

to comply with some or all the organic waste collection service if the commercial business meets 

the following requirements: 

A. Submit an application specifying the type of waiver requested and provide 

documentation as described below.  

B. Provide documentation that either: 

i. The commercial business receives two cubic yards or more per 

week of solid waste collection service (including garbage, 

recyclable material and organic materials) and disposed organic 

materials  comprises less than 20 gallons per week of the business’ 

total weekly solid waste; or, 
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ii. The commercial business receives less than two cubic yards of 

weekly solid waste collection service (including garbage, 

recyclable material and organic materials) and disposed organic 

materials comprises less than 10 gallons per week of the business’ 

total weekly solid waste volume. 

iii. For the purposes of subsections (i) ad (ii) above, weekly solid 

waste collection shall be the sum of weekly garbage collection 

container volume, recyclable material collection container volume 

and organic materials collection container volume, measured in 

cubic yards.   

C. Notify the District if circumstances change such that volume of 

commercial business’ s organic materials placed in collection containers 

exceeds threshold required for waiver, in which case waiver will be rescinded. 

D. Provide written verification of eligibility for de minimis waiver every five 

years if the District has approved de minimis waiver. 

(2) Physical Space Waivers: The District may waive a commercial business’ 

obligations (including multi-family dwellings) to comply with some or all of the recyclable 

materials and/or organic materials collection service requirements if the District has evidence 

from its own staff, a hauler, licensed architect, or licensed engineer demonstrating that the 

premises lacks adequate space for the collection containers required for compliance with the 

organic materials collection requirements. A commercial business or property owner may request 

a physical space waiver through the following process:  

A. Submit an application form specifying the type(s) of collection services 

for which they are requesting a waiver from mandatory collection service. 

B. Provide documentation that the premises lacks adequate space for the 

approved recycling collection containers and approved organic materials 

collection containers including documentation from its Authorized Collector, 

licensed architect, or licensed engineer.  

C. Provide written verification to the District that it is still eligible for 

physical space waiver every five years if the District has approved application 

for a physical space waiver.  
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Section 219. Commercial Edible Food Generator Requirements. 

(a) Tier One Commercial Edible Food Generators must comply with the requirements 

of this section January 1, 2022, and Tier Two Commercial Edible Food Generators must comply 

commencing January 1, 2024, pursuant to 14 CCR Section 18991.3.  

(b) Large Venue or Large Event operators not providing food services, but allowing 

for food to be provided by others, shall require Food Facilities operating at the Large Venue or 

Large Event to comply with the requirements of this section, commencing January 1, 2024. 

(c) Commercial Edible Food Generators shall comply with the following 

requirements:  

(1) Arrange to recover the maximum amount of Edible Food that would otherwise be 

disposed. 

(2) Contract with or enter into a written agreement with Food Recovery 

Organizations or Food Recovery Services for: 

  (A) the collection of Edible Food for Food Recovery; or 

(B) acceptance of the Edible Food that the Commercial Edible Food Generator 

self-hauls to the Food Recovery Organization for Food Recovery.  

(3) Shall not intentionally spoil Edible Food that is capable of being recovered by a 

Food Recovery Organization or a Food Recovery Service. 

(4) Allow the District’s designated enforcement entity or designated third party 

enforcement entity to access the premises and review records pursuant to 14 CCR Section 

18991.4.  

(5) Keep records that include the following information, or as otherwise specified in 

14 CCR Section 18991.4: 

A. A list of each Food Recovery Service or organization that collects 

or receives its Edible Food pursuant to a contract or written agreement 

established under 14 CCR Section 18991.3(b). 

B. A copy of all contracts or written agreements established under 14 

CCR Section 18991.3(b). 

C. A record of the following information for each of those Food 

Recovery Services or Food Recovery Organizations: 
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(i) The name, address and contact information of the Food Recovery 

Service or Food Recovery Organization. 

(ii)  The types of food that will be collected by or self-hauled to the 

Food Recovery Service or Food Recovery Organization. 

(iii)  The established frequency that food will be collected or self-

hauled. 

(iv)  The quantity of food, measured in pounds recovered per month, 

collected or self-hauled to a Food Recovery Service or Food Recovery 

Organization for Food Recovery.   

(d) Nothing in this Chapter shall be construed to limit or conflict with the protections 

provided by the California Good Samaritan Food Donation Act of 2017, the Federal Good 

Samaritan Act, or share table and school food donation guidance pursuant to Senate Bill 557 of 

2017 (approved by the Governor of the State of California on September 25, 2017, which added 

Article 13 [commencing with Section 49580] to Chapter 9 of Part 27 of Division 4 of Title 2 of 

the Education Code, and to amend Section 114079 of the Health and Safety Code, relating to 

food safety, as amended, supplemented, superseded and replaced from time to time). 

Section 220. Food Recovery Organization and Food Recovery Services requirements. 

(a) Food Recovery Services collecting or receiving Edible Food directly from 

Commercial Edible Food Generators, via a contract or written agreement established under 14 

CCR Section 18991.3(b), shall maintain the following records, or as otherwise specified by 14 

CCR Section 18991.5(a)(1): 

(1) The name, address, and contact information for each Commercial Edible Food 

Generator from which the service collects Edible Food. 

(2) The quantity in pounds of Edible Food collected from each Commercial Edible 

Food Generator per month. 

(3) The quantity in pounds of Edible Food transported to each Food Recovery 

Organization per month. 

(4) The name, address, and contact information for each Food Recovery Organization 

that the Food Recovery Service transports Edible Food to for Food Recovery. 

(b) Food Recovery Organizations collecting or receiving Edible Food directly from 

Commercial Edible Food Generators, via a contract or written agreement established under 14 
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CCR Section 18991.3(b), shall maintain the following records, or as otherwise specified by 14 

CCR Section 18991.5(a)(2): 

(1) The name, address, and contact information for each Commercial Edible Food 

Generator from which the organization receives Edible Food. 

(2) The quantity in pounds of Edible Food received from each Commercial Edible 

Food Generator per month. 

(3) The name, address, and contact information for each Food Recovery Service that 

the organization receives Edible Food from for Food Recovery. 

(c) Food Recovery Organizations and Food Recovery Services that have their 

primary address physically located in the Jurisdiction and contract with or have written 

agreements with one or more Commercial Edible Food Generators pursuant to 14 CCR Section 

18991.3(b) shall annually report to the District it is located in the total pounds of Edible Food 

recovered in the previous calendar year from the Tier One and Tier Two Commercial Edible 

Food Generators they have established a contract or written agreement with pursuant to 14 CCR 

Section 18991.3(b) no later than April 1.  

(d) In order to support Edible Food Recovery capacity planning assessments or other 

studies conducted by the County, City, special district that provides solid waste collection 

services, or its designated entity, Food Recovery Services and Food Recovery Organizations 

operating in the District shall provide information and consultation to the District, upon request, 

regarding existing, or proposed new or expanded, Food Recovery capacity that could be accessed 

by the District and its Commercial Edible Food Generators. A Food Recovery Service or Food 

Recovery Organization contacted by the District shall respond to such request for information 

within 60 days unless a shorter timeframe is otherwise specified by the District. 

Section 221. Self hauler Requirements. 

(a) Self-Haulers shall haul their source separated recyclable materials to a facility that 

recovers those materials; and haul their source separated organic materials to a solid waste 

facility, operation, activity, or property that processes or recovers source separated organic 

materials.  

(b) Self-haulers that are commercial businesses shall keep a record of the amount of 

organic materials delivered to each solid waste facility, operation, activity, or property that 
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processes or recovers organic materials; this record shall be subject to inspection by the District. 

The records shall include the following information: 

(1) Delivery receipts and weight tickets from the entity accepting the waste. If the 

material is transported to an entity that does not have scales on-site or employs scales incapable 

of weighing the self-hauler’s vehicle in a manner that allows it to determine the weight of 

materials received, the self-hauler is not required to record the weight of material but shall keep a 

record of the entities that received the organic materials. 

(2) The amount of material in cubic yards or tons transported by the generator to each 

entity.   

(3) Complete and retain on-site a self-hauling form certifying that all self-hauling 

activities will be completed in accordance with this chapter or any other applicable law or 

regulation. The Manager may restrict or prohibit self-hauling by a Generator if the Manager 

determines, after providing notice and an opportunity for a hearing, that the Generator’s self-

hauling activities violate the provisions of this section or any other applicable law or regulation. 

Section 222. Right to divert recyclable material and organic materials. 

(a) Nothing in this chapter limits the right of any person to donate, sell, or otherwise 

remove their recyclable materials so long as the removal otherwise complies with this Chapter.  

(b) Organic materials may be fed to animals on the premises where such organic 

materials is produced, provided that the premises are always kept in a sanitary condition to the 

satisfaction of the District Manager; and provided further that the keeping and feeding of such 

animals shall at all times conform to the applicable regulations of those entities governing the 

same now in force or which thereafter may be enacted or promulgated.  

(c) Organic materials may be used in on-site composting or community composting, 

pursuant to 14 CCR Section 18984.9(c), provided that such operation conforms to the applicable 

regulations of those entities governing the same now in force or which thereafter may be enacted 

or promulgated.   

Section 223. Collector Requirements 

(a) A Collector providing Single-Family, Commercial, or industrial Organic Waste 

collection service to Generators within the District shall meet the following requirements and 

standards in connection with collection of Organic Waste: 
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(1) Through written notice to the District annually identify the facilities to which they 

will transport Organic Waste including facilities for Source Separated Recyclable Materials and 

Source Separated Organic Waste.  

(2) Transport Source Separated Recyclable Materials to a facility that recycles those 

materials and transport Source Separated  Organic Waste to a facility, operation, activity, or 

property that recovers Organic Waste as defined in 14 CCR, Division 7, Chapter 12, Article 2. 

(3) Obtain approval from the District to haul Organic Waste, unless it is transporting 

Source Separated Organic Waste to a Community Composting site or lawfully transporting C&D 

in a manner that complies with 14 CCR Section 18989.1. 

(b) Any person providing any service, function or activity governed by this chapter 

who has obtained a business license from, or entered into a contract or franchise agreement with 

the District shall fully comply with the terms of such franchise agreement, contract, business 

license as well as with the provisions of this Chapter, and the administrative rules promulgated 

herein. Nothing contained in, or absent from, the provisions of this chapter shall relieve any such 

person of any obligation contained in such franchise agreement, contract, or business license, nor 

shall the fact of such franchise agreement, contract, or business license in any way relieve such 

person from the obligation to comply with the District’s Municipal Code and other applicable 

law.  

Section 224. Receptacles Provided by Collector.  Collector must provide color coded, 

labeled solid waste containers to Single Family, Multi-family and Commercial Generators per 

the requirements in 14 CCR Section 18984.1, 18984.7 and 18984.8. 

(a) Residential Service (Four or Fewer Units in a Single Structure):  

(1) Garbage: Collector shall provide semi-automated tipper carts (Garbage Container) 

in 20, 32, 64, and 96-gallon capacities to be placed at the curb or Collector-designated location 

for one time per week collection at the rates and fees listed in Section 236. Twenty-gallon carts 

shall be available for smaller households and intensive recyclers. Carts should be placed at the 

designated collection by 6:00 a.m. the day of service. On-site collection for cans not at the curb 

is available for an extra charge. Items placed outside the cart or overflowing carts will incur an 

additional charge. Carts are the property of Collector. Collector will determine the appropriate 

collection location. Customers may set out additional containers or bags not to exceed 32 gallons 

in size for a fee listed in Section 219. Low-income rates referenced in Section 236 are available 

for qualifying customers.   
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(2) Recyclable Materials: Collector shall provide all residential customers with one 

64-gallon dual sort recycling cart, (Recycling Container) one side for paper and fiber products, 

one side for glass, metal and plastic (#1 - #7) bottles and containers excluding polystyrene and 

compostable plastics. Cardboard may be broken down and tied into 24” by 24” bundles and left 

beside the recycling container. Carts or containers must be place at the curb or, upon approval of 

Collector, the designated collection location next to their Garbage container for one time per 

week collection by 6:00 a.m. the day of service. Dual Sort Carts are the property of Collector. 

All residential customers must be offered recycling collection. Recyclable Material placed in 

Collector containers or at the curb for collection is the property of Collector, and the theft thereof 

is a crime. 

(3) Organics: Collector shall provide all residential customers with one 32 or 64 

gallon  cart for Organics (Compost Container) to be placed at the curb or Collector-approved 

designated collection location next to their Garbage container for one time per week collection 

by 6:00 a.m. the day of service. Customers may, for a fee listed in Section 236, have up to two 

additional 64-gallon carts to be set out on the regularly scheduled day. Individual carts should 

not weigh more than 65 pounds. Carts are the property of the Collector. All residential customers 

must be offered Organics collection. 

(4) Additional Services: Special pickups of large, hard to handle, or bulky items may 

be requested for an additional fee listed in Section 236. Estimates shall be provided by Collector. 

These bulky items will be collected in non-compaction vehicles and taken into Marin Recovery 

Center (MRRC) for sorting resulting in greater re-use and recycling. Extra material can be 

collected for a fee listed in Section 236 in cans or bags not greater than 32 gallons when placed 

next to the regular container on collection day. Holiday trees will be collected curbside on the 

regularly scheduled pickup day during the month of January. If trees are greater than six (6) feet 

in length, they must be cut in half. All metal stands, plastic tree bags, and ornaments must be 

removed. Flocked trees will not be accepted.   

(b) Commercial Service:  

(1) Garbage: Collector shall provide semi-automated or automated tipper carts in 32, 

64, and 96-gallon capacities to be placed for collection at the curb, or upon approval of 

Collector, the designated collection location. On-site collection for cans not at the curb is 

available for an extra charge. Collector will also provide bins from 2-, 3-, 4-, 5-, 6-, 10-, or 18-

yard capacities for large volumes of material. Service levels shall range from one time per week 
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to six times per week. Customers may set out additional containers or bags not to exceed 32 

gallons in size for a fee as listed in Section 236. Collector retains approval of all service locations 

for bins. Collector also services customer-owned compactor units for the fees listed in Section 

236. For safety and equipment purposes, Collector retains right of approval as to the type of 

compactor to be serviced and service location. 

(2) Recycling:  Collector shall provide unlimited commercial recycling collection of 

glass bottles and jars; aluminum and metal cans and containers; all plastic bottles and containers 

marked #1 - #7 (except polystyrene and compostable plastics); newsprint; office paper; and, fiber 

or cardboard. These materials will be collected in source-separated color coded carts, currently: 

blue for paper and paper-fiber products and brown for accepted commingled glass, metal and 

plastics, but will need to meet required color coding for new containers by 2036. Collector shall 

provide carts in 32 and 64-gallon capacity for collection from one time per week to six times per 

week. Collector may provide 3 yard bins for cardboard collection with the Collector approval of 

the size and location. Collector will evaluate the appropriate container sizes on an individual 

customer basis. Pickups can be scheduled from one time per week to six times per week. 

Collector is to perform a simple visual waste audit at least one time per year for each commercial 

account to provide an estimate of the of recyclables still in the Garbage to help guide the 

customer in service changes to increase recycling. For an additional fee per Section 236,, the 

Collector may perform a detailed waste audit to determine composition and characterization of 

waste and will provide and will provide a detailed report with photos showing waste streams. 

This report will provide a detailed plan with recommendations regarding recycling service 

changes as well as an outreach and education plan. Recycling services must be offered to all 

commercial customers. Collector will provide services to comply with the State’s mandatory 

commercial recycling law.  

(3) Organics: Collector shall provide semi-automated tipper carts (Organics 

Container) in  32 and 64 gallon capacities or bins to be placed at the curb or Collector-designated 

location for one time per week collection at the rates and fees listed in Section 236. Carts or bins 

should be placed at the designated collection by 6:00 a.m. the day of service. On-site collection 

for cans not at the curb is available for an extra charge. Items placed outside the cart or 

overflowing carts will incur an additional charge. Carts and bins are the property of Collector. 

Collector will determine the appropriate collection location. 
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(4)  Additional Services: Special pickups of large, hard to handle, or bulky items may 

be requested for an additional fee listed in Section 236. Estimates can be provided. These bulky 

items will be collected in noncompaction vehicles and taken into MRRC for sorting resulting in 

greater re-use and recycling. Extra material can be collected for a fee listed in Section 236 in 

cans or bags not greater than 32 gallons when placed next to the regular container on collection 

day. 

(c) Multi-Family (Five or more Unit Structures):  

(1) Garbage: Collector provides semi-automated or automated tipper carts in 32, 64, 

and 96-gallon capacities at the curb or designated collection location. Minimum service for all 

multi-family units is 32 gallons per unit, or the equivalent bin service. On-site collection for cans 

not at the curb is available for an extra charge. Collector will also provide bins from 2-, 3-, 4-, 5-, 

6-yard capacities for large volumes of material. Service levels range from one time per week to 

six time per weeks. Collector retains approval of service locations for bins. Collector also 

services customer-owned  compactor units for the fees listed in Section 236. For safety and 

equipment purposes, Collector retains right of approval as to compactor type and service 

location. Apartments or multi-family complexes which have cart service for Garbage (no bin 

service) and fewer than 10 units, may be eligible to waive the 32 gallon per unit minimum in 

exchange for 20-gallin minimum service at the discretion of Collector based on the history of 

material collected at that location. Each complex would be required to have a 20-gallon cart for 

each unit. Complexes must have in place and make use of all available recycling services to be 

considered eligible for the waiver.  

(2) Recycling: Collector provides unlimited multi-family recycling collection of glass 

bottles and jars; aluminum and metal cans and containers; all plastic bottles and containers 

marked #1 – 7 (except polystyrene and compostable plastics); newsprint, office paper, and fiber 

or cardboard. These materials will be collected in source-separated color-coded carts, currently: 

blue for paper and paper-fiber products and brown for accepted commingled glass, metal and 

plastics, but will need to meet required color coding for new containers by 2036. Cardboard or 

fiber not able to fit in containers may be broken down and tied into 24” x 24” bundles and placed 

alongside the recycling containers for collection. The list of acceptable Recyclable Materials is 

defined in this Chapter. Collector is to perform a simple visual waste audit at least one time per 

year for each commercial account to provide an estimate of the amount of recyclables still in the 

Garbage to help guide the customer in service changes to increase recycling. For an additional 

fee per Section 236, the Collector can perform a detailed waste audit to determine composition 
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and characterization of waste and will provide a detailed report with photos showing the waste 

streams. This report will provide a detailed plan with recommendations regarding recycling 

service changes as well as an outreach and education program. Collector provides semi-

automated tipper carts in 32 and 64-gallon capacity for collection from one time per week to six 

times per week. Recycling services must be offered to all multi-family customers. Recyclable 

Materials placed in Collector containers or at the curb for collection is the property of Collector, 

and the theft thereof is a crime. Collector will provide services to comply with the State’s 

mandatory commercial recycling law.  

(3) Organics: Collector shall provide semi-automated tipper carts (Organics 

Container) in  32 and 64 gallon capacities or bins to be placed at the curb or Collector-designated 

location for one time per week collection at the rates and fees listed in Section 236. Carts or bins 

should be placed at the designated collection by 6:00 a.m. the day of service. On-site collection 

for cans not at the curb is available for an extra charge. Items placed outside the cart or 

overflowing carts will incur an additional charge. Carts and bins are the property of Collector. 

Collector will determine the appropriate collection location. 

(4) Additional Services: Special pickups of large, hard to handle or bulky items may 

be requested for an additional fee as listed in Section 236. Estimates can be provided. These 

bulky items will be collected in noncompaction vehicles and taken into MRRC for sorting 

resulting in greater re-use and recycling. Extra material can be collected for a fee listed in 

Section 236 in cans or bags not greater than 32 gallons when placed next to the regular container 

on collection day.  

  Section 225.    Contract.  Should the governing body of District enter into an exclusive 

contract with any Person for the right and privilege of collecting Garbage within the District, said 

contract may provide that such exclusive right shall not include debris-Box services for 

construction, demolition, and/or temporary clean-up purposes. Any such exclusive contract 

entered into as herein provided may be entered into upon such terms and conditions, consistent 

with this Ordinance, as the governing board may deem for the best interests of the District, for 

such period as District may determine and at rates to be hereinafter determined, which said 

contract shall incorporate this Ordinance therein and make it a part of such contract.  

  Section 226.    ID - Disposal and Fee.  Any such contract shall provide that the Collector 

shall collect and dispose of all Garbage at the rates herein fixed and determined; that the 

Collector will dispose of said Garbage at such place or places and by such means or methods as 
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the governing board shall determine and pursuant to this Ordinance and all laws and ordinances 

of County applicable thereto; that the Collector shall pay to the District such fee annually as may 

be determined by the Board.  

  Section 227.    Periodic Service.  The Collector shall collect all Garbage, Recyclable 

Materials and Organic Waste as often as may be required by either District or any owner, 

resident or tenant; provided, however, that Collector shall provide not less than weekly service to 

each owner, resident or tenant within the District utilizing a Debris Box or Cart can as herein 

provided. 

Collector may terminate service to any owner, resident or tenant for non-payment of the 

rates hereinafter established for a period of two (2) months from and after the date such payment 

is due. Prior to termination of such service, Collector shall notify District, in writing, of the date 

of termination and the reason thereof. Such notice shall be given by Collector to District not less 

than ten (10) days prior to the date of termination of service.  

  Section 228. Regulations.  It shall be unlawful for any Person to collect or carry 

Garbage through the streets of the District without first having entered into a contract or 

obtaining a permit from the District so to do. The Collector shall not permit any Garbage to fall 

or remain on any public street or private premises in the District; shall close all gates used by it 

in collection service; shall operate quietly; and shall not damage the Container of any Person and 

shall place it in the position where found after emptying it. It shall also abide by any and all laws 

of the state, ordinances of the County, regulations and orders of the County Health Department 

or officer, and ordinances and general regulations of the District, now or hereafter adopted.  

  Section 229. Solid Waste Facility.  The location of the disposal site intended to be used 

by the Collector in performing the contract must be approved by the County Health Officer of 

Marin County.  No such solid waste facility may be located within two (2) miles of any city 

without its consent expressed by resolution of its City Council. No such solid waste facility may 

be located within two(2) miles of the District without its consent expressed by resolution of the 

Board.  

  Section 230. Assignment.  Neither the contract, nor any part thereof, shall be assigned 

either voluntarily or by operation of law except upon the consent of the District expressed by 

resolution of its Board.  
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  Section 231. Termination.  Said contract shall provide that if the Collector fails, refuses 

or neglects to comply with the terms of the contract or of any laws, ordinances or regulations 

above referred to, for a period of thirty (30) days after being notified in writing so to do on the 

order of the Board of the District, then after hearing upon ten (10) days written notice to the 

Collector, the District is entitled to terminate the contract.  

  Section 232. Notice.  Any notices provided in the contract shall be given personally or 

by mail to the business address of the addressee. If given by mail, time shall be computed from 

the date of deposit in a United States Post Office or box in the District.  

  Section 233. Private Removal.  The franchise collector has been designated the exclusive 

Authorized Collector for Single Family  and Commercial Garbage, Recyclable Materials and 

Organic Waste collection services. No Single Family or Commercial Generator may contract with 

another commercial enterprise or person for the collection of such materials. No person may 

collect, transport, or convey discarded Single Family or Commercial Garbage, Recyclable 

Materials or Organic Waste where any fee or other remuneration whatsoever is charged or accepted 

for the collection, transportation, conveyance, processing or disposal of such material without 

holding a franchise from the District.  

  Section 234. Payment of Rates.  It shall be unlawful for any Person to refuse to pay the 

rates herein fixed for the collection of Refuse.  

  Section 235. Disputed Rates.  In any case where a dispute shall arise as to the rate to be 

paid Collector, the District shall have the power of final determination of such dispute, and both 

the Collector and owner, resident or tenant shall be bound thereby. In no event shall District be 

obligated in any way to Collector or any owner, resident or tenant for the collection of disputed 

accounts.  

  Section 236.  Rates to Be Charged, Unincorporated Portion of District.  The maximum 

monthly charges that shall be collected for all occupied premises within the unincorporated 

portion of the District for the collection, removal, and disposal of Garbage, shall be specified in 

Appendix A as follows:  

(a) Single and Multiple Dwelling Premises: rates shall be as specified in Appendix A. 

One can of compacted Garbage will be charged at the two-can rate. Should the Collector elect to 

furnish Debris Boxes or Containers for multi-residential premises in lieu of the containers 

specified, the commercial box rate schedule shall apply. If any gallon can is placed five (5) feet 
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to fifty (50) feet from the nearest street, an additional distance charge as specified in Appendix A 

will be collected for each can so placed.  If any can is placed over fifty (50) feet from the nearest 

street, the additional distance charge specified in Appendix A will apply for each additional fifty 

(50) feet for each container so placed. A single removal of Garbage, if removed with a regular 

collection and on an occasional basis, shall be charged at the rate specified in Appendix A.  

(b) Commercial and/or Industrial Premises: The maximum monthly charges that shall 

be collected by Collector for Debris Boxes, including the cost of rental thereof, provided for the 

regular and continuing use of owners, occupants, or tenants of premises classified as commercial 

and/or industrial, shall be specified in Appendix A. Boxes containing non-recyclable material 

weighing more than three hundred (300) pounds/cu.yd., shall be subject to a surcharge as specified 

in Appendix A.  

(c) Commercial and/or Industrial Container Service: In the event Containers are used 

by the owners, occupants, or tenants of premises classified as commercial and/or industrial, the 

maximum monthly charge as specified in Appendix A shall apply.  

(d) On-Call Collection Service: In the event that a customer requests and the Collector 

elects to furnish Debris Boxes to be retained at the premises of the customer for less than a regular 

and continuing term, the maximum rates per pickup in addition to the monthly rental charges are 

as specified in Appendix A. NOTE: This service is a discontinued service that is not available to 

new customers but only to grandfathered accounts as designated by the current Collector. It is not 

to be confused with the unregulated Debris Box service which does not include a regular monthly 

fee  and is covered under section “Special Services” below. In addition, these containers must not 

contain any putrescible waste.  

(e) Locked Boxes: For locked boxes, there will be an additional charge as specified in 

Appendix A.  

(f) Loose Garbage: For loose Garbage removed by Collector upon special request of 

the owner, occupant or tenant of any premises, the maximum rate shall be as specified in Appendix 

A.  

(g) Compacted Garbage: All of the above rates for collection of Garbage, which has 

been compacted by mechanical, electrical, or hydraulic means, shall be multiplied by two and one-

half (2-1/2) times if such Garbage does not include recyclables, and two (2) times if such Garbage 

does include recyclables.  
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(h) Special Services: Should the owner, occupant, or tenant of any premises request 

Collector to provide a Debris Box for a single removal of Debris, on an occasional basis, Collector 

may provide such special service, and the charge to be paid to Collector therefor shall be agreed 

upon in advance between the Collector and the owners, occupant, or tenant of such premises and 

such charge shall be at the reasonable nondiscriminatory rate. In any case where the monthly 

charge for the collection, removal and disposal of Garbage is not hereinabove established, such 

charge may be agreed upon between the Collector and the owner, occupant or tenant, in advance, 

and with the approval of the General Manager of such official thereof as may be delegated the 

responsibility of approving such rates.   

For Commercial Services as specified in Section 224(b)(2) and Multi-Family (Five or More 

Unit Structures) as specified in Section 224(c)(2), the Collector can perform a detailed waste audit 

to determine the composition and characterization of waste and will provide a detailed report with 

photos showing the waste stream for an additional fee. This fee will vary depending on the size of 

and complexity of the customer’s service however the fee charged shall be agreed upon in advance 

between the Collector and the owner, occupant, or tenant of such premises and such charge shall 

be at the reasonable nondiscriminatory rate.  

(i) Overloading: No container for receiving and holding Garbage, Organic Materials 

or Recyclable Materials  or debris which is to be collected by Collector shall be overloaded.  Such 

container shall be considered to be overloaded when the contents thereof will not fit within the 

confines of the container.  

  Section 237. Rates to Be Charged, City of San Rafael Portion of District. Rates 

established by the City of San Rafael.  

Section 238. Inspections. 

(a)  The District Manager, Authorized Collector, or designee is authorized to conduct 

any inspections, remote monitoring, or other investigations as reasonably necessary to further the 

goals of this chapter, subject to applicable laws. This may include inspections and investigations, 

at random or otherwise, of any collection container, collection vehicle load, or transfer, processing, 

or disposal facility to confirm compliance with this chapter, subject to applicable laws. This section 

does not allow entry in a private residential dwelling unit for inspection. For the purposes of 

inspecting collection containers for compliance, the District Manager or Authorized Collector may 

conduct container inspections for prohibited container contaminants using remote monitoring, and 

generators shall accommodate and cooperate with the remote monitoring. 
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(b)  A Person subject to the requirements of this chapter shall provide or arrange for 

access during all inspections (with the exception of a private residential dwelling unit) and shall 

cooperate with the District Manager or Authorized Collector during such inspections and 

investigations. Such inspections and investigations may include confirmation of proper 

placement of materials in collection containers, inspection of edible food recovery activities, 

review of required records, or other verification or inspection to confirm compliance with any 

other requirement of this chapter. Failure to provide or arrange for: (i) access to the premises; (ii) 

installation and operation of remote monitoring equipment, if a remote monitoring program is 

adopted; or (iii) access to records for any inspection or investigation is a violation of this chapter 

and may result in penalties.  

(c)  Any records obtained by the District Manager, Authorized Collector, or designee, 

during inspections, investigations, remote monitoring and other reviews shall be subject to the 

requirements and applicable disclosure exemptions of the California Public Records Act as set 

forth in Government Code Section 6250 et seq.  

(d)  The District, Authorized Collector or designee shall accept written complaints 

from persons regarding an entity that may be potentially non-compliant with this chapter. 

Section 239. Violation—Penalty. 

 (a) Violation of any provision of this chapter shall constitute an infraction and may 

be grounds for issuance of a Notice of Violation and assessment of an administrative citation and 

penalty by the District’s Enforcement Officer or its Designated Enforcement Agency.  

 (b) Enforcement Actions under this chapter shall only be initiated beginning January 

1, 2024 and may include the issuance of an administrative citation and/or assessment of a fine. 

The District’s procedures on imposition of administrative citations and fines shall govern the 

imposition, enforcement, collection, and review of administrative citations and fines issued to 

enforce this chapter and any rule or regulation adopted pursuant to this chapter. Any section of 

this chapter may be enforced by the District or, if agreed to, by its designated Enforcement 

Agency. 

 (c) A violation may be punishable by: 

(1) A fine not exceeding one hundred dollars for a first violation; 

(2) A fine not exceeding two hundred dollars for a second violation of the 

same provision of this code within any twelve consecutive month period; 
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(3) A fine not exceeding five hundred dollars for each additional violation of 

the same provision of this code within any twelve consecutive-month period. 

Any citation issued after the issuance of a third citation or violation of the same 

provision of this code within any twelve consecutive-month period may be 

charged as a misdemeanor pursuant to the provisions of Chapter 1 of this code. 

 (d) The District Manager or designated Enforcement Agency may issue a Notice of 

Violation requiring compliance within 60 days or sooner of issuance of the notice. 

 (e) Absent compliance by the respondent within the deadline set forth in the Notice 

of Violation, the District Manager or designated Enforcement Agency shall commence an action 

to impose penalties, via an administrative citation and fine, pursuant to the District’s standard 

procedures or the standard procedures of its designated Enforcement Agency. 

 (f) Residential generators shall not be subject to fine or penalty. 

 (g) Other remedies allowed by law may be used, including civil action or prosecution 

as a misdemeanor or infraction. The District may pursue civil actions in the California courts to 

seek recovery of unpaid administrative citations, and fines. The District may choose to delay 

court action until such time as a sufficiently large number of violations, or cumulative size of 

violations exist such that court action is a reasonable use of District staff and resources. 

Section 240.    Constitutionality.  If any section, sub-section, sentence, clause or phase of 

this Ordinance be, for any reason, held to be unconstitutional, such decision shall not affect the 

validity of the remaining portions of this Ordinance. The Board hereby declares that it would 

have passed this Ordinance and each section, sub-section, sentence, clause or phrase thereof, 

irrespective of the fact that any one or more sections, sub-sections, sentences, clauses or phrases 

be declared unconstitutional.  

 Section 241.     Posting.  [Reserved.]   

 Section 242   Repeal of Ordinances.  Ordinance No. 28, adopted by the Sanitary Board of 

said District on December 14, 1961, and Ordinance No. 188, adopted by the Sanitary Board of 

said District on December 16, 2021 are hereby repealed. All other ordinances and parts of 

ordinances inconsistent herewith are hereby repealed.  
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APPENDIX A  

LAS GALLINAS VALLEY SANITARY DISTRICT 

SCHEDULE OF RATES 

RESIDENTIAL REFUSE COLLECTIONRATES 
Rate increase: 0.64%
Effective date:  01/01/2022 

  Residential Service (Bundled service includes 1 landfill (garbage) cart, 1 organics cart, & 1 recycling split cart )

  Weekly Service Rates (Billed Quarterly) 2022 Flat rate  
  Monthly Rate  Quarterly Rate 

R
EO

C
C
U
R
IN
G
 C
H
A
R
G
ES
 

20 gallon cart  $35.18 $105.54 

32 gallon cart  $41.38 $124.14 

64 gallon cart  $82.76 $248.28 

96 gallon cart  $124.14 $372.42 

Low income ‐ 20 gal* cart  $28.14 $84.42 

Low income ‐ 32 gal* cart  $33.10 $99.30 

Low income ‐ 64 gal* cart  $66.21 $198.63 

Low income ‐ 96 gal* cart  $99.31 $297.93 

Additional Organics Cart Rental 
(32 or 64 gallon cart) 

$2.44 $7.32 

Additional Split Cart Rental 
(64 or 96 gallon cart) 

$2.44 $7.32 

Additional Monthly Charges  MonthlyFee

(per cart, each way) 

QuarterlyFee

Distance 5' ‐ 50'  $5.68 $17.04 
Distance Over 50'  $7.31 $21.93 
*Must meet PG&E CARE program eligibility requirements. 
NOTE: We may not be able to accommodate any collection requests NOT at the curb due to a variety of factors including safety, 
accessibility, and 

efficiency. Requests to be assessed and approved by Route Manager. 
 

  Additional Service Fees per Occurrence  Fee 

O
N
E 
TI
M
E 
SE
R
V
IC
E 
FE
ES
 

Return Fees ‐ Off day  $25.00

Return Fees ‐ Same day  $10.00

Resume Service/Late Fee  $35.00

Contamination (cart) any size cart  $30.00

Overload/Overweight   (cart)  $25.00

Extra bag garbage  $15.00

Extra bag yard waste  $10.00

Steam Clean (cart)  $15.00

Special Collection  $35.00

Special Handling (Bulky items)  $30.00

Bulky item fees per item  Fees Vary 

Cart Strap Set‐up Admin Fee  $25.00

20 Gal Cart Replacement Fee  $55.00

32 Gal Cart Replacement Fee  $60.00

64 Gal Cart Replacement Fee  $65.00

96 Gal Cart Replacement Fee  $75.00

64 Gal Split Cart Replacement Fee  $90.00

96 Gal Split Cart Replacement Fee  $100.00
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LAS GALLINAS VALLEY SANITARY DISTRICT 

SCHEDULE OF RATES  COMMERCIAL REFUSE 

COLLECTION RATES 
Rate increase:    0.64% 

Effective date:  01/01/2022 

  COMMERCIAL CARTS, BINS, ROLL‐OFFS  Collections perWeek Additional One 

Time Empty Garbage  1 2 3 4 5  6 

 

R
EO

C
C
U
R
IN
G
 C
H
A
R
G
ES
 

20 gallon cart*  $35.98 $71.96 $107.94 $143.92 $179.90  $215.88 $8.30

32 gallon cart  $42.32 $84.64 $126.96 $169.28 $211.60  $253.92 $9.77

64 gallon cart  $84.64 $169.28 $253.92 $338.56 $423.20  $507.84 $19.53

96 gallon cart  $126.96 $253.92 $380.88 $507.84 $634.80  $761.76 $29.30

1 yard bin  $296.25 $593.23 $889.49 $1,185.74 $1,482.64  $1,778.83 $68.37

2 yard bin  $447.85 $864.73 $1,281.29 $1,697.80 $2,114.68  $2,531.20 $103.35

3 yard bin  $599.44 $1,136.22 $1,673.07 $2,209.86 $2,746.70  $3,283.55 $138.33

4 yard bin  $791.47 $1,551.55 $2,311.80 $3,071.81 $3,831.92  $4,592.27 $182.65

5 yard bin  $983.51 $1,966.90 $2,950.54 $3,933.78 $4,917.16  $5,901.03 $226.96

6 yard bin  $1,138.94 $2,158.83 $3,178.84 $4,198.73 $5,218.74  $6,238.75 $262.83

10 yard roll‐off  $1,809.50 $3,431.24 $5,052.60 $6,674.13 $8,295.99  $9,917.45 $417.58

18 yard roll‐off  $2,969.61 $5,564.59 $8,159.49 $10,754.53 $13,349.71  $15,944.62 $685.29

20 yard roll‐off  $3,619.00 $6,862.47 $10,105.20 $13,348.26 $16,591.97  $19,834.90 $835.15

25 yard roll‐off  $4,523.76 $8,578.10 $12,631.50 $16,685.33 $20,739.96  $24,793.63 $1,043.94

Organics (F2E or Compost)  1  2  3  4  5  6 
Additional One 

Time Empty 

32 gallon  $19.99 $39.98 $59.97 $79.96 $99.95  $119.94 $4.61

64 gallon  $39.98 $79.96 $119.94 $159.92 $199.90  $239.88 $9.23

1 yard  $139.87 $279.74 $419.61 $559.48 $699.35  $839.22 $32.28

2 yard  $279.74 $559.48 $839.22 $1,118.96 $1,398.70  $1,678.44 $64.56

3 yard  $419.61 $839.22 $1,258.83 $1,678.44 $2,098.05  $2,517.66 $96.83

10 yard roll‐off  $1,266.65 $2,533.30 $3,799.95 $5,066.60 $6,333.25  $7,599.90 $292.30

18 yard roll‐off  $2,279.97 $4,559.94 $6,839.91 $9,119.88 $11,399.85  $13,679.82 $526.15

20 yard roll‐off  $2,533.30 $5,066.60 $7,599.90 $10,133.20 $12,666.50  $15,199.80 $584.61

25 yard roll‐off  $3,166.63 $6,333.26 $9,499.89 $12,666.52 $15,833.15  $18,999.78 $730.76

Garbage Compactors (Per empty)

  Roll‐off Compactor Tipping fee per ton  $143.61   Roll‐off Compactor Hauling charge  $291.69

Stationary FL (Per Compacted Yard)  $121.64 Roll‐off Compactor Special handling  Rates Vary 

Service Fee Details 

 
Other Charges 

Lock  $25.00 Monthly fee 

Box rental  Fees Vary Minimum Bimonthly fee 

Distance < 50ft  $5.68 Monthly fee per cart, each way 

Distance > 50ft  $7.29 Monthly fee per cart, each way 

* Customers must have a sufficient level of service for the volume of material generated. Requests for 20gal carts require assessment and approval of a Route Manager. 
NOTE: All container types and sizes may not be available at all locations depending on a variety of factors including safety, 
accessibility,  and efficiency. Requests to be assessed and approved by Route Manager. 

 

 
Commercial Service Fees  Fee 

 
O
N
E 
TI
M
E 
SE
R
V
IC
E 
FE
ES
 

Return Fee ‐ BIN  $75.00

Return Fee ‐ CART  ‐same day  $10.00

Return Fee ‐ CART  ‐off day  $25.00

Late Fee/Resume Service Fee  $35.00

Contamination  (BIN)  $50.00

Contamination  (CART)  $30.00

Overload/Compaction   (BIN)  $60.00

Overload/Compaction   (CART)  $25.00

Extra Bag Garbage  $15.00

Additional Empty BIN  Fees vary 

Extra Bag Yard Waste  $15.00

Steam Clean (1‐6 yard BIN)  $95.00

Steam Clean (CART)  $15.00

Steam Clean (COMPACTOR/ROLL‐OFF)  $225.00

Lock Set‐up Admin Fee  $25.00

Lock Single Use Fee  $5.00

Lock Purchase Fee  $20.00

Lock Bar Bin Set‐up Fee  $75.00

Overweight Charge Per Ton*  $205.00

20 Gal Cart Replacement Fee  $55.00 

32 Gal Cart Replacement Fee  $60.00 

64 Gal Cart Replacement Fee  $65.00 

96 Gal Cart Replacement Fee  $75.00 

64 Gal Split Cart Replacement Fee  $90.00 

96 Gal Split Cart Replacement Fee  $100.00 

Bin Repair/Replacement Fee**  Fees vary 
*Boxes exceeding 300lbs/yard 

**Fees vary by size up to $1,200, not to exceed current replacement value. 
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LAS GALLINAS VALLEY SANITARY DISTRICT 

SCHEDULE OF RATES 

 
Rate increase:  0.64% 

Effective date:         01/01/2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: Minimum service level is 32 gallons per unit or equivalent volume. Decrease to 20 gallon per unit is subject to company review and 

approval.  NOTE: Up to four (4) Organics carts provided at no additional charge.  Additional carts may be rented for a nominal monthly fee. 
NOTE: All container types and sizes may not be available depending on a variety of factors including safety, accessibility, and efficiency. Requests to be assessed and approved by 

Route Manager. 
 

  MFD One Time Service Fees  Fee

O
N

E 
TI

M
E 

SE
R

VI
C

E 
FE

ES
 

Return Fee ‐ BIN  $75.00

Return Fee ‐ CART  ‐same day  $10.00

Return Fee ‐ CART  ‐off day  $25.00

Late Fee/Resume Service Fee  $35.00

Contamination (BIN) Per Yard  $50.00

Contamination (CART)  $30.00

Overload/Compaction  (BIN)  $60.00

Overload/Compaction  (CART)  $25.00

Additional Empty Bag  $15.00

Extra Bag Yard Waste  $10.00

Additional Empty Garbage  Fees vary

Steam Clean (BIN)  $95.00

Steam Clean (CART)  $15.00

Steam Clean (COMPACTOR/ROLL‐OFF)  $225.00

Lock Set‐up Admin Fee  $25.00

Lock Single Use Fee  $5.00

Lock Purchase Fee  $20.00

Lock Bar Bin Set‐up Fee  $75.00

Overweight Charge Per Ton*  $205.00

20 Gal Cart Replacement Fee  $55.00

32 Gal Cart Replacement Fee  $60.00

64 Gal Cart Replacement Fee  $65.00

96 Gal Cart Replacement Fee  $75.00

64 Gal Split Cart Replacement Fee  $90.00

96 Gal Split Cart Replacement Fee  $100.00
 

Bin Repair/Replacement Fee** 
Fees vary by 

size up to
*Boxes exceeding 300lbs/yard 

**Fees vary by size not to exceed current replacement value. 

MULTI‐FAMILY DWELLING REFUSE COLLECTION RATES 

 MFD CARTS, BINS, ROLL‐OFFS  Collections per Week
Additional One 

Time EmptyGarbage  1  2 3 4 5 6 

 
R

EO
C

C
U

R
IN

G
 C

H
AR

G
ES

 

20 gallon cart*  $35.17 $70.34 $105.51 $140.68 $175.85 $211.02  $8.12

32 gallon cart  $41.38 $82.76 $124.14 $165.52 $206.90 $248.28  $9.55

64 gallon cart  $82.76 $165.52 $248.28 $331.04 $413.80 $496.56  $19.10

96 gallon cart  $124.14 $248.28 $372.42 $496.56 $620.70 $744.84  $28.65

1 yard bin  $273.62 $474.04 $674.40 $874.81 $1,075.23  $1,275.67  $63.14

2 yard bin  $447.85 $864.73 $1,281.29  $1,697.80  $2,114.68  $2,531.20  $103.35

3 yard bin  $599.44 $1,136.22  $1,673.07  $2,209.86  $2,746.63  $3,283.40  $138.33

4 yard bin  $791.47 $1,551.55  $2,311.80  $3,071.81  $3,831.92  $4,592.27  $182.65

5 yard bin  $983.51 $1,966.90  $2,950.54  $3,933.78  $4,917.16  $5,901.03  $226.96

6 yard bin  $1,138.94  $2,158.83  $3,178.84  $4,198.73  $5,218.74  $6,238.75  $262.83

10 yard roll‐off  $1,809.50  $3,431.24  $5,052.60  $6,674.13  $8,295.99  $9,917.45  $417.58

18 yard roll‐off  $2,969.61  $5,564.59  $8,159.49  $10,754.53  $13,349.71  $15,944.62  $685.29

20 yard roll‐off  $3,619.00  $6,862.47  $10,105.20  $13,348.26  $16,591.97  $19,834.90  $835.15

25 yard roll‐off  $4,523.76  $8,578.10  $12,631.50  $16,685.33  $20,739.96  $24,793.63  $1,043.94 

Organics  1  2  3  4  5  6 
Additional One 

Time Empty 

Additional Organics Cart Rental 

(32  gallon cart) after 4 TOTAL carts per cart per 

month 

$2.44 $4.88 $7.32 $9.76 $12.20 $14.64  NA 

Additional Organics Cart Rental                     

(64 gallon cart) after 4 TOTAL carts per cart per 

month. 

$2.44 $4.88 $7.32 $9.76 $12.20 $14.64  NA 

1 yard  $139.87 $279.74 $419.61 $559.48 $699.35 $839.22  $32.28

2 yard  $279.74 $559.48 $839.22 $1,118.96 $1,398.70 $1,678.44  $64.56

3 yard  $419.61 $839.22 $1,258.83 $1,678.44 $2,098.05 $2,517.66  $96.83

Garbage Compactors  (Per empty) 

 Roll‐off Compactor Tipping fee per ton  $143.61  Roll‐off Compactor Hauling charge  $291.69

Stationary FL (Per Compacted Yard)  $121.64 Roll‐off Compactor  Special handling  Rates Vary 

 Service  Fee  Details 

 
Other  Charges 

Lock  $25.00 Monthly fee 

Box rental  Fees Vary Minimum Bimonthly fee 

Distance < 50ft  $5.68 Monthly fee per cart, each way 

Distance > 50ft  $7.29 Monthly fee per cart, each way 
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* * * * * * * * * * 

 

I hereby certify that the foregoing is full, true, and correct copy of the Ordinance duly 
and regularly passed and adopted by the Sanitary Board of the Las Gallinas Valley Sanitary 
District of Marin County, California, at a meeting hereof held on March 17, 2022, by the 
following vote of members thereof: 

 

AYES: 

NOES: 

ABSTAIN: 

ABSENT: 

      _________________________________  
      Teresa Lerch, District Secretary 
      Las Gallinas Valley Sanitary District 
 

APPROVED: 

 

________________________________ 
Judy Schriebman, President 
Las Gallinas Valley Sanitary District 
 

 

(seal) 
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Agenda Summary Report  

To: Board of Directors 

From: Michael P. Cortez, PE, District Engineer 

(415) 526-1518; mcortez@lgvsd.org 

Meeting Date: March 17, 2022 

Re: Marsh Pond Long Term Vegetation Management Plan 

Item Type:   Consent     Action   Information     X   Other    . 

Standard Contract:    Yes   No (See attached)    Not Applicable   X   . 

STAFF RECOMMENDATION: 
For information only. 

BACKGROUND: 
WRA has completed the Marsh Pond Long Term Vegetation Management Plan for the control of aquatic 
vegetation in the Marsh Pond and ready for implementation by District staff. The Plan provides for 
appropriate vegetation control while maintaining operational and public safety objectives including 
provision of wildlife habitat. 

The District has provided the initial draft to Marin Audubon Society (Audubon) and the Marin Sonoma 
Mosquito and Vector Control District (MSMVCD) for review. Pertinent comments specific to mosquito 
abatement and wildlife habitats related to pond operations and maintenance have been incorporated into 
the plan. In addition to District staff review, Ray Goebel has also provided comments and reviewed the 
Plan for consistency with current plant operations and permitting requirements.   

Attached is a copy of the final plan. Also attached is a copy of Audubon’s second round of comments and 
corresponding District response. 

PREVIOUS BOARD ACTION: 
On April 15, 2021, District staff presented comments received from Ed Nute, Audubon, and MSMVCD on 
the draft Marsh Wildlife Pond Long Term Vegetation Management Plan. The Board requested staff to bring 
a final copy of the vegetation management plan when available. 

ENVIRONMENTAL REVIEW: 
N/A 

FISCAL IMPACT: 
N/A 

Item Number________4.5______ 

GM Review   ______CD________ 
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TECHNICAL MEMORANDUM 

To: 

 
Michael P. Cortez, PE 
District Engineer 
Las Gallinas Valley Sanitary District 
mcortez@lgvsd.org 

From:  

 
Philip Greer 
greer@wra‐ca.com 
 
Jason Yakich  
yakich@wra‐ca.com 

cc:     

Date: 
June    2020;  most  recently  revised 
February 2022 

 

Subject: 

 
Aquatic Vegetation Management Plan  
LGVSD Wildlife Pond  
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INTRODUCTION 

This  vegetation  management  plan  (Plan)  provides  objectives  and  methods  for  control  of  aquatic 
vegetation within the Las Gallinas Valley Sanitary District (District) wildlife pond.  It provides the basis for 
an update to Section 12.44 Vegetation Management in LGVSD Effluent Disposal, EPA Project No. C‐06‐
2469‐120  Final  Operation  and  Maintenance  Manual  (O&M  Manual)”  originally  prepared  by  James 
Engineering, September 1884, and updated by Nute Engineering, May 1996,  and by EOA, Inc in December 
2019.  The development of this Plan was cited in the December 2019 update.  

This Plan describes vegetation control that allows the District to manage the wildlife pond ( also known as 
the Marsh Pond)  to meet operational and public  safety objectives while maintaining  the provision of 
wildlife habitat  as  the pond’s primary purpose.   Vegetation  control  is necessary  to maintain  storage 
volume,  circulation,  oxygenation  and  other  operational  objectives  described  in  the  O&M  Plan.  
Maintaining the extent and density of aquatic vegetation helps to improve water circulation and oxygen 
concentration, and enable access for mosquito abatement activities by the Marin/Sonoma Mosquito and 
Vector Control District (MSMVCD). 
 

POND OPERATION AND MAINTENCE 

The wildlife pond is a component of the LGVSD’s on‐site reclamation system that manages discharge and 
reuse of treatment plant effluent in compliance with Water Board Order No. 92‐064.  The wildlife pond is 
one of three 20‐acre storage ponds that provide treated effluent to the adjacent 200 acres of irrigated 
hayfields. The wildlife pond was designed specifically to provide wildlife habitat while also contributing to 
effluent storage as warranted based on system needs, whereas the other two ponds were designed for 
storage only.  In addition to use for hayfield irrigation, water from the storage ponds may be returned to 
the LGVSD’s recycled water facility (RWF), which provides additional treatment to produce disinfected 
tertiary recycled water in accordance with California Title 22 regulations. This recycled water is supplied 
to two local water districts for landscape irrigation and other “purple pipe” uses.   

Operation  of  the  wildlife  pond  as  a  component  of  the  reclamation  pond  system  requires  seasonal 
management of water levels to comply with a prohibition on dry season effluent discharge to Miller Creek.  
To meet the discharge prohibition, the water level in all three ponds is drawn down in the spring to provide 
storage capacity, although the wildlife pond is normally not drawn down to the extent of the two storage 
ponds.  This water is processed through the treatment plant prior to discharge to Miller Creek.  Depending 
on weather conditions and recycled water demand, pond water  levels may   remain stable through the 
early‐to mid dry season, as effluent input is balanced by irrigation and reclaimed water usage.  However, 
in  late summer and early fall, pond water  levels will  increase as  input exceeds usage. This  is managed 
hydrology  is  in  contrast  to a natural marsh, which would  typically have high water  in  the  spring and 
gradually decreasing water level through the dry season.  As a result, the pond is isolated from sediment, 
nutrient and other hydrologic  input  from  the adjacent watershed.   More  importantly water  levels as 
currently managed likely promote expansion of emergent vegetation.   

The three storage ponds were designed with connecting structures to allow water transfer and variable 
management  of water  levels.    However,  leakage  of  gate  structures  between  ponds  currently  limits 
somewhat the ability to manage wildlife pond water levels in isolation from the storage ponds; the District 
aims to repair these gates at the nearest feasible opportunity.  In 2019‐2020, construction of the expanded 
RWT  temporarily  reduced  Marin  Municipal  Water  District’s  (MMWD)  demand  for  recycled  water, 
resulting  in  increasing water elevation  in the three storage ponds through the dry season.   This status 
ended in 2021, with MMWD again accepting recycled water. 
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The growth and extent of aquatic and emergent vegetation in the wildlife pond was relatively moderate 
over the first 25 years of operation, bur increased substantially over the past decade, with a corresponding 
decrease in water circulation and ability to conduct mosquito control.  the District conducted vegetation 
maintenance  in  the  fall of 2019  to  remove dense  stands of emergent vegetation.   This Plan provides 
guidance  for  future  operations  to  continue  to  provide  wildlife  habitat  while  meeting  operational 
objectives. 

Detail of the design and normal operation of the Ponds can be found in sections 12.41 Normal Operation 
of the O&M Manual.   

POND BIOLOGY 

While the pond functions as a component of the reclamation area system it was designed to provide open 
water, shallow terrace and island habitat for wildlife as a primary function.  Floating and emergent aquatic 
vegetation provides habitat for a variety of wildlife most prominently nesting and migratory birds.  The 
pond is isolated hydrologically from surrounding aquatic habitats so does not provide habitat for native 
fishes and other aquatic species.   
 

Habitats 

The  wildlife  pond  was  designed  to  provide  freshwater  marsh  habitat  for  terrestrial  wildlife  while 
functioning as part of the series of reclamation storage ponds.  In contrast to the flat bottom of the other 
two storage ponds, the wildlife pond has varied topography that provides a variety of aquatic and upland 
habitats.  The design and operation provide several habitats including: 

Open water  

Open water habitats support floating vegetation and various groups of wildlife species.  These habitats 
include deep areas that are continuously inundated and lack emergent vegetation.  Open water may be 
exposed as unvegetated mudflat if water levels are drawn down.   

Shallow terraces 

Shallow  terraces  include  areas  inundated  by  approximately  four  feet  of water  or  less.    This  habitat 
supports  floating  and  emergent  vegetation  and  wildlife  species  adapted  to  forage  and  nest  there.  
Dabbling waterfowl presumably regularly forage in these areas.  Vegetated terraces support nesting by a 
variety of birds,  including special‐status species (see below).   Emergent and shoreline vegetative cover 
also provides habitat and cover for many common, non‐avian wildlife species. 

Islands and banks.   

The  island  and pond banks  are  constructed of engineered  fill  and occur  at  elevations  that  are never 
inundated.   Island habitat supports woody plants and wildlife nesting and foraging , with many habitat 
values similar to that found along vegetated shorelines.  Banks support primarily non‐native herbaceous 
plants and wildlife species characteristic of surrounding upland areas.   

Each of these habitats support associated groupings of plant and wildlife species that often have similar 
management considerations.   
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Vegetation  

Pond vegetation reflects the varied habitats formed by the topographic design and managed water levels.  
In general vegetation is composed of individual plant species with reproductive and growth characteristics 
adapted to the habitat in which they occur.  In the wildlife pond, the managed and hydrologically isolated 
conditions  promote  vegetation dominated  by  aggressive native  and non‐native plant  species.    These 
species are grouped  into functional vegetation types that have similar effects on operation and can be 
maintained by similar methods.  Additional information on these species can be found in the references 
section. 

Floating Vegetation 

Floating  vegetation  includes  various  vascular  floating  plant  species.    Floating  species  can  be  further 
grouped into free‐floating and rooted or submerged aquatic species.  This last distinction is important for 
management and  control as  rooted  species will  regrow  if cut.   Open water as defined here does not 
support emergent vegetation but may support various floating species that are rooted to the bottom or 
free‐floating.   

Dominant species observed or reported as occurring include: 

Free‐floating Species 

Duckweed, Lemna minor  

Duckweed  is an annual  to perennial  free‐floating herbaceous plant species occupying  the open water 
habitat of the wildlife pond.  The tiny (< 1 cm) plant consists of 2 to 8 undifferentiated body segments that 
appear to be flat elliptical leaves.  Seed production is rare with reproduction typically by division of body 
segments  that  are  dispersed  by  wind  and  currents.    Duckweed  proliferates  in  summer  with  high 
temperature and nutrients.  At temperatures below 43o F duckweed can overwinter on bottom as a dense, 
rootless, starch‐filled daughter plant (winter bud).   The sticky roots facilitate growth on emergent plants 
and dispersal by birds.  This species has a worldwide distribution and although native to our region, it can 
become invasive under some environmental conditions.   

Submerged Aquatic Vegetation 

Widgeon grass, Ruppia maritima 

Widgeon grass is a perennial native species that can dominate areas of relatively calm open water during 
warmer periods.  Although rooted to the bottom it typically occurs in ponded areas where circulation is 
relatively low.  As a submerged plant it does not grow well in turbid water.  This plant provides forage by 
many species of waterfowl and is considered an indicator of good quality habitat. 

Emergent Vegetation 

Cattail, Typha sp.  

Cattail  is  the dominant herbaceous plant of  the emergent marsh vegetation occupying  the perimeter 
terrace of the wildlife pond.  Four species of Typha are known to occur in Marin County; the wildlife pond 
supports Typha angustifolia, narrowleaf  cattail however  the  similar and  interbreeding Typha  latifolia, 
broadleaf cattail or a hybrid is likely present.   
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Although  considered  native  locally,  cattail  is  an  aggressive  competitor  that  can,  under  favorable 
conditions, exclude other native species to form monotypic stands such as that found at the wildlife pond.  
Cattail has hollow stems which transfer oxygen to submerged roots and allow it to thrive in shallow water 
up  to 4 or 5  feet deep.   Maximum growth occurs at a depth of 20  inches.   Above ground herbaceous 
growth is seasonal beginning in spring and continuing while inundation persists or until winter dormancy.  
Reproduction is by seed with stands increasing by spreading rhizomes.  Flower spikes maturing in summer 
produce abundant wind dispersed seed that colonizes submerged substrate and mudflats.   

Being the dominant emergent plant species at the wildlife pond, cattail stands along the pond’s periphery 
provide important habitat components for wildlife; this is discussed in more detail below.  Cattails also 
provide some bank stabilization functions, particularly on the leeward side of the pond. 

Water primrose, Ludwigia hexapetala 

Creeping water primrose is a perennial herbaceous plant that grows rooted to the bottom in water up to 
approximately 3 feet.  It has floating submerged to emergent flowering stems.  Creeping water primrose 
is an non‐native species native to South America with an invasive rating of High by the California Invasive 
Plant Council.    It  forms dense mats  in open water and occurs as an understory within  cattail  stands.  
Growth is seasonal beginning in spring with warmer weather and continues until winter die back of above 
ground stems.  Reproduction is by floating seed and rooting of dispersed fragments. 

Due  to  its  fast growth and  tendency  to dominate  favorable open water  features  in our  region, water 
primrose is recognized as a nuisance species that reduces habitat diversity and quality, and have negative 
impacts on biodiversity when it is uncontrolled.  It is also frequently associated with hampering mosquito 
control activities. 

Wildlife  

The pond provides habitat to support a variety of wildlife year‐round, including both common and special‐
status  species  (as well as wildlife observation opportunities  for  the public).1   The  following describes 
general wildlife use organized by pond habitats and special‐status species.   

Open water 

Open water provides habitat for a variety of resident and migratory waterfowl (ducks, geese), including 
both dabblers (foraging around the shallower margins and aquatic vegetation) and diving species (foraging 
on  or  near  the  bottom  in  deeper‐water  areas).    Submerged  aquatic  plants  such  as  widgeon  grass 
presumably  provide  forage  for  these  species,  and  the  pond  itself  (varying  depths)  provides 
roosting/shelter habitat.  Species that have been documented within the pond in high numbers include 
dabblers  such  as mallard  (Anas  platyrhynchos),  cinnamon  teal  (Anas  cyanoptera),  northern  shoveler 
(Spatula  clypeata),  and American wigeon  (Mareca  americana);  divers  such  as  bufflehead  (Bucephala 
albeola) and ruddy duck (Oxyura jamaicensis); and geese, namely Canada goose (Branta canadensis). 

Dependent on conditions, mudflats and shallow‐water areas provide  foraging habitat  for resident and 
migratory shorebirds  (sandpipers, plovers and related).   Generally, smaller shorebird species use open 
mudflats  and marginally‐inundated  zones, while  larger  species  typically  forage  in  somewhat  deeper 

                                                 
1 Documentation of biodiversity at and around the Pond includes respective monitoring reports from 2015 to 2021 
variably by Demgen Aquatic Biology, or Daniel Edelstein (Consulting Biologist). 
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standing water.   Additionally,  fish‐eating birds  (both proper divers  and  surface plunge‐divers)  forage 
within the pond at various depths, presumably primarily on non‐native mosquitofish (Gambusia affinis). 

Proposed repair to pond infrastructure could allow for seasonal mudflat habitat by lowering of the wildlife 
pond water level independent of the two reclamation storage ponds (with the objective of maintaining a 
minimum water  level.    This  potential  freshwater mudflat  habitat would  provide  important  high  tide 
refugia for resident and migratory shorebird species. 

The pond  is  isolated hydrologically  from  surrounding  aquatic habitats,  and  as  such does not provide 
habitat for native fish.  Several common wildlife species may be present in open water, and rely on aquatic 
habitat  for  foraging, egg  laying or other  life stages.   Species  that may be present  in  the wildlife pond 
include  pacific  chorus  frog  (Pseudacris  regilla)  as  well  as  dragonfly,  damselfly,  and  other  aquatic 
invertebrates.  Bat species may utilize airspace over open water for foraging. 

Shallow terraces 

Floating  and  emergent  vegetation  in  the  shallow  terraces of  the wildlife pond  provides  nesting,  and 
shelter/cover, and foraging habitat for many bird species, including special‐status species.  As described 
in Table 1, tricolored blackbird, San Francisco yellowthroat, and least bittern are known to use emergent 
vegetation in the wildlife pond (though there is no indication that tricolored blackbirds nest on‐site).  Least 
bittern is very rare in the San Francisco Bay Area, with breeding there termed “extralimital” by Shuford 
and Gardali (2008).  However, in recent years up to two apparent pairs of adult least bitterns have been 
consistently observed within the wildlife pond during the breeding season, with on‐site nesting confirmed 
in 2015‐2018, and adults again observed in 2019 and 2020.  The pond is the only location in the vicinity of 
San Francisco Bay where this species is known to breed.  Other species that have been observed in the 
wildlife  pond  that utilize  shallow  terrace  habitat  include  red‐winged blackbird  (Agelaius  phoeniceus), 
marsh wren (Cistothorus palustris), snowy egret (Egretta thula), great egret (Ardea alba), and great blue 
heron (Ardea herodias).   

Islands and banks 

Island habitat and banks support upland vegetation including woody and non‐native herbaceous plants.  
Many bird  species may nest or  forage  in upland habitat  in  the wildlife pond  including Bewick’s wren 
(Thryomanes bewickii),  song  sparrow  (Melospiza melodia), and California  towhee  (Melozone crissalis).  
Common  mammal  species  such  as  California  ground  squirrel  (Otospermophilus  beecheyi),  muskrat 
(Ondatra  zibethicus),  Botta’s  pocket  gopher  (Thomomys  bottae),  and  western  harvest  mouse 
(Reithrodontomys megalotis) may inhabit upland banks of the pond.  Common and widespread, urban‐
adapted  mammals  such  as  raccoon  (Procyon  lotor)  and  striped  skunk  (Mephitis  mephitis)  are  also 
presumably present.   Reptile  species  such as western  fence  lizard  (Sceloporus occidentalis),  southern 
alligator  lizard  (Elgaria multicarinata),  garter  snakes  (Thamnophis  spp.),  and  gopher  snake  (Pituophis 
catenifer) may utilize upland habitat at or near the pond.   

Special status wildlife species 

As summarized in Table 1, the wildlife pond habitats and associated vegetation support several special‐
status wildlife  species  that  should be considered when managing vegetation.   This  list of  species was 
compiled from previous monitoring reports as well as available local occurrence information for special‐
status species (e.g., the California Department of Wildlife [CDFW] Natural Diversity Database [CNDDB], 
eBird.com).  
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Table 1. Special‐status Species Known to Occur at the Wildlife Pond 

Species  Status 
Suitable Habitat 
in Wildlife Pond 

Season of Presence 

tricolored blackbird* (Agelaius 
tricolor) 

State Threatened, CDFW 
Species of Special Concern 

Shallow 
vegetated 
terraces  

winter; year‐round in 
small numbers (no 
indication of nesting) 

San Francisco (saltmarsh) 
common yellowthroat* 
(Geothlypis trichas sinuosa) 

CDFW Species of Special 
Concern 

Shallow terraces, 
islands and banks 

year‐round 

least bittern* (Ixobrychus exilis)   
CDFW Species of Special 
Concern 

Shallow, 
vegetated 
terraces 

breeding season 
(locally rare) 

Samuels song sparrow 
(Melospiza melodia samuelis) 

CDFW Species of Special 
Concern 

Islands and banks   year‐round 

*Documented within or adjacent to the wildlife pond. 

 

VEGETATION MANAGEMENT OBJECTIVES 

The  pond  design  and  current  operation  promotes  floating  aquatic  and  emergent  vegetation  which 
requires periodic maintenance to meet the following water quality, mosquito control and wildlife habitat 
objectives.   

Water Quality  

Water quality is a focus of the Water Board’s permit requirements for the reclamation system; issues of 
concern for the Pond include managing respective levels of dissolved oxygen (DO), dissolved sulfides, and 
pH in accordance with specified thresholds.  Pond vegetation can affect water quality characteristics such 
as DO, temperature and nutrients.  The type, seasonal growth and maintenance of vegetation all affect 
water quality which  in  turn affect wildlife habitat and use.    In contrast  to a natural marsh which can 
maintain water quality by connectivity  to adjacent waters,  the  isolated hydrology of  the wildlife pond 
limits these functions.   

Vegetation  control  can  affect water  quality  by  improving  the  structural  characteristics  of  the  pond.  
Reducing floating and emergent vegetation can improve water circulation by facilitating mixing by wind.  
The  original  design  for  the  Pond  envisioned  continuous  circulation, which was  intended  to  address 
potential water quality problems, e.g., low DO.  Circulation in the Pond has been relatively poor in recent 
years, and excessive emergent vegetation (e.g., cattails)  is one contributing factor, as  it  interferes with 
circulation  and  contributes  to  stagnation  of  the  water  column.  Mixing  can  reduce  temperature 
stratification and improve dissolved oxygen.  Low water level can increase nutrient concentration.   

Vegetation control can also affect nutrient levels.  Plant organic matter contributed by seasonal dieback 
or growing season control of aquatic vegetation can contribute  to high nutrient  levels.   Nutrients can 
further plant growth however excess nutrients can result  in microbial digestion that reduces dissolved 
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oxygen.   While photosynthesis produces oxygen, nighttime  respiration by  submerged  vegetation  can 
reduce dissolved oxygen.   

Vegetation management objectives to maintain water quality include: 

 Utilize methods that remove dead plant material from pond to avoid excessive nutrient inputs 
o Remove mowed plant material 
o Conduct control during cooler temperature if feasible. 
o Avoid herbicide use that results in excessive organic matter input 

 Maintain vegetation to improve wind and water circulation 
o Low vegetation height on pond berms 
o Remove emergent vegetation to create wind corridors from upland to open water 
o Reduce excessive submerged vegetation that limits circulation 

 Manage for sufficient high water level during warm season to reduce nutrient concentration 

Mosquito Control 

Dense  and/or  abundant  populations  of  emergent  vegetation  in  ponds  provides  excellent  habitat  for 
mosquitoes, and can result in the need for repeated applications of mosquito larvicides and adulticides.  
Large, dense populations of emergent vegetation can also reduce the efficacy of mosquito larvicides and 
hinders  access  necessary  for  the Marin/Sonoma Mosquito  and  Vector  Control District  (MSMVCD)  to 
conduct mosquito  surveillance  and  control  activities.   Maintaining  the  extent  and  density  of  aquatic 
vegetation  is a mosquito source reduction measure, enables access for mosquito abatement activities, 
improves efficacy of  treatment, and minimizes  the potential  for public health  issues.   The pond has a 
history of producing significant mosquito populations including species known to vector West Nile virus 
in California. 

Vegetation management objectives to facilitate mosquito control include: 

 Remove  emergent  vegetation  to  create  patches  no more  than  five  feet  in  width  from  any 
perimeter edge around the majority of the Pond’s perimeter..   

 If necessary, reduce upland vegetation on berms to facilitate efficient access to waterline.  Any 
such removal would be limited and only for purposes of facilitating access in key areas. 

Wildlife Habitat  

Vegetation management activities may have both beneficial and adverse effects on wildlife habitat.  The 
objective is to conduct vegetation management to avoid direct impacts to nesting and in such a manner 
that if overall area of habitat is reduced there may be improvement to quality of remaining habitat.   

Bird species that utilize emergent vegetation for nesting may be most susceptible to effects of vegetation 
control.  Species that are dependent on emergent vegetation for breeding may be negatively impacted if 
vegetation removal occurs during the breeding season, and cattail removal will necessarily reduce the 
total area of nesting habitat.   As such, cattails should be managed outside the general avian breeding 
season,  i.e.,  from September 1  to  January 31, to avoid harming active bird nests or disrupting nesting 
activities.   Additionally,  some cattail patches  should  remain  following control activities  to continue  to 
support year‐round bird utilization including breeding. 
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Cattail removal can be used to improve habitat quality by creating vegetation patches isolated from the 
shoreline.  Removal will reduce the overall area of nesting habitat but may improve quality by maintaining 
an open water channel between  the  islands and  shoreline,  limiting potential access opportunities  for 
predators to the island at the center of the pond where high‐quality bird nesting habitats are found.  Some 
species may benefit  from an  increase  in open water and relatively open shorelines, such as birds that 
utilize open water (e.g., diving ducks) or the edge between emergent vegetation and open water (various 
species). 

Least bittern has been documented breeding within the wildlife pond in recent years. This species typically 
nests over water within dense emergence vegetation, within 9‐13 feet of open water2.  This species has 
been documented breeding in a variety of freshwater marsh habitat, including a wetland as small as 0.4 
hectares.  In fall of 2019, a long reach excavator positioned at the top of the levee was used to remove 
approximately eighty‐five percent of the emergent vegetation at the pond.   The balance of the fifteen 
percent of the vegetation that remained was located along the east and north shorelines.  Least bittern 
was observed at the pond again  in summer of 2020  (eBird), suggesting that suitable habitat remained 
after vegetation removal activities.  While least bitterns (and other marsh birds) may be tolerant of some 
degree of water level fluctuations during the nesting season, such fluctuations have potential to impact 
nesting activities by reducing foraging habitat adjacent to cover (water level decrease), or by flooding out 
active nests (increase).  Vegetation removal should occur outside of the nesting bird season and should 
leave sections of emergent vegetation at least 10 feet wide with access from both sides to allow mosquito 
control activities. 

Cattail overgrowth can reduce biodiversity by impeding water flow and decreasing open water habitat.  
Emergent  vegetation  management  will  aim  to  maintain  balance  in  the  pond  (between  emergent 
vegetation and relatively exposed shoreline) while continuing to provide patches of suitable habitat for 
resident and migratory wildlife.  

Maintenance of water infrastructure connecting the wildlife pond to the other two reclamation storage 
ponds  provide  opportunity  for  vegetation  management  and  habitat  improvements.    Water  level 
management can be used to manage emergent vegetation growth and provide mudflat habitat.   

To  provide  and  maintain  wildlife  habitat,  recommendations  and  objectives  related  to  vegetation 
management include: 

 The current management objective is to maintain a minimum water depth of 7 feet as measured 
at the Pond’s staff gauge. 

 Seasonal reduction in water level and aquatic and upland vegetation control activities should be 
conducted from September 1 to January 31 to avoid the bird nesting season.  Increase in water 
level should not occur prior to September 1, to avoid flooding active bird nests. 

 To retain emergent vegetation habitat, at a minimum, cattail stands should be left in place around 
the Pond’s easternmost  island, and stands at  least 10 feet  in width (lateral extent) will remain 
along the adjacent portion of the eastern shoreline. 

 Cattail removal may occur within discrete portions of the stands around the east island specifically 

to facilitate access to deeper portions of the stands by mosquito control. In such instances, the 

                                                 
2 Poole, A. F., P. E. Lowther, J. P. Gibbs, F. A. Reid, and S. M. Melvin (2020). Least Bittern (Ixobrychus exilis), version 
1.0. In Birds of the World (A. F. Poole, Editor). Cornell Lab of Ornithology, Ithaca, NY, USA 
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vast majority the dense stand would remain, with relatively narrow “lanes” cut into the deeper 

portions. 

 Cattail stands with a minimum width of 5 feet may be left along other portions of the shoreline, 
dependent on the control methods used and status of mosquito control objectives. 

 Water primrose (Ludwigia) should be controlled, with the ultimate goal of eliminating it from the 

Pond.  If left on‐site, vegetative debris and spoils removed should be left at minimum distances 

along the upland banks of the Pond so that any potential for the materials to re‐sprout or take 

root is precluded. 

VEGETATION CONTROL METHODS 

This section presents vegetation control methods that could be used to meet wildlife pond operational 
and mosquito  control objectives while maintaining  the Pond’s  focal purpose of providing habitat  for 
wildlife. 

Water Level Management 

Water  level  management  can  be  used  to  control  the  extent  and  density  of  emergent  vegetation 
dominated by cattail.  Cattail establishes from seed in shallow (>1 inch) water at least one inch deep.  The 
maximum water depth at seed germination is not known but is likely limited by ability to quickly grow a 
stem above the waterline to allow for respiration.   Cattail  is reported to occupy sites with a maximum 
water depth of approximately four feet however it may survive in deeper water for short period under 
managed conditions.  Maximum growth rate is in water 20 inches in depth.  Growth is slowed by absence 
of ponded water and dormancy induced drying soil.   

The managed water  level with spring  low water and high summer water necessary to comply with the 
effluent discharge prohibition appears to result in a broad and dense stand of cattail along the perimeter 
of  the wildlife pond.   Prior  to  any proposed  changes  in  the Pond’s hydrologic  regime,  an  analysis of 
potential effects to both vegetation and wildlife habitat should be undertaken with the ultimate goal of 
minimizing any potential adverse effects. 

The following measures may be used to manage water levels to control extent and density of cattail: 

 Reduce summer water levels to avoid inundated or saturated conditions on the shallow perimeter 
terraces.  

o Water level should not be reduced until after the end of the nesting season (August 31) 
o A minimum depth of 7 feet (as measured at the staff gauge) will be maintained year‐round 

 Avoid a  low water  level  that allows  cattail establishment  followed by deeper growing  season 
water level. 

 Excavate terrace to depth of greater than 4 feet to reduce extent of available cattail habitat. 

Mechanical Control 

Mechanical control  Involves cutting or removing weeds by hand or by machine.   Manual and machine 
removal methods can be performed  regardless of wind or most other weather conditions.   Cut plant 
material should be removed to avoid elevated nutrient conditions.   Rapid control is achieved and, unlike 
in herbicide‐treated waters, leftover dead and dying vegetation is minimized.   
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Excavator  

The use of excavators is a very effective method for controlling emergent vegetation.  Removal of stems, 
roots and a small amount of associated sediment results in effect kill of plant with little to no regrowth.  
Removal of the entire plant minimizes nutrient loading.   

An excavator may be mounting on floating barges, equipped with floating tracks, or a long‐reach arm for 
dredging from shore (Aquatic Pest Control. University of California, 2001). 

Figure 1. Floating Excavator 

 

Figure 2. Long Reach Excavator 

 

Aquatic Weed Harvester 

Weed harvesting  includes cutting, collection, and  removing cut vegetation  from  the body of water  to 
prevent  leaving behind plant material requiring decomposition.     Harvesting reduces the spread of cut 
fragments of species such as water primrose that can disperse and establish additional plants.  Mechanical 
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harvesters are usually unsuitable for removing vegetation in water less than 3 feet deep.   (Aquatic Pest 
Control. University of California, 2001).  

Figure 3. Eco‐Cutter Aquatic Weed Harvester (https://weedersdigest.com) 

 

 

Figure 4. Eco‐Cutter Aquatic Weed Harvester Unloading Collected Biomass (https://weedersdigest.com) 
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Figure 5. Neptune Rake (https://weedersdigest.com) 

 

Figure 6. Neptune Rake with Collected Debris (https://weedersdigest.com) 
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Aquatic and Shoreline Mowing 

Cutting and mowing aquatic weeds involves using underwater or shoreline mowers.  Like mowing a lawn, 
this method must be repeated at regular intervals.  Special weed cutters are used primarily in large lakes 
or rivers to slash underwater rooted vegetation, usually 4 to 6 feet below the water’s surface.  Some weed 
cutting boats are equipped with sharp blades that can shred small trees and cattails, easily clearing boat 
paths.  Another machine, the hydraulically operated rotovator, works like an underwater rototiller and is 
used in some situations to tear up roots, rhizomes, and tubers from bottom sediments.  Cut vegetation 
may be collected and removed using floating rakes, nets, or draglines (Aquatic Pest Control. University of 
California, 2001).  

Figure 7. Rotovator Machine (https://www.saj.usace.army.mil) 
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Figure 10. Aquatic Mower (https://weedersdigest.com) 

 

Figure 81. Aquatic Mower (https://weedersdigest.com) 
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Figure 9. Aquatic Vegetation Groomer, Gas Powered Underwater Cattail Cutter (https://weedersdigest.com) 
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Figure 10. Aquatic Vegetation Groomer Float Attachment (https://weedersdigest.com) 

 

Manual Control 

Manual methods of control include hand pulling or using hoes, rakes, shovels, scythes, and other hand‐
held tools.  Sometimes special weed cutters are used to cut and remove aquatic weeds – a person throws 
the cutter, attached to a rope, into the weedy area and pulls in the vegetation. Rakes can also be used to 
remove floating weeds, algae and debris by skimming the surface using a float kit and a tow rope. (Aquatic 
Pest Control. University of California, 2001). 
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Figure 14. Rake Zilla (https://weedersdigest.com) 

 

Cultural Control 

Cultural control involves altering the environment to inhibit the growth of aquatic plants.  This may be an 
effective control method for small ponds or portions of larger bodies of water 

Taking  advantage  of  design  elements  that  discourage weeds  can  prevent  excessive  aquatic  growth.  
Because most emergent plants grow best in areas that are less than 3 feet deep, creating ponds and lakes 
with steep slopes and sharp drop‐offs eliminates the shallow areas where weeds flourish.  
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March 17, 2022 
 
Barbara Salzman 
Conservation Committee Co-Chair 
Marin Audubon Society 
PO Box 599 
Mill Valley, CA 94942-0599 
 
SUBJECT: MARIN AUDUBON SOCIETY COMMENTS #2 
  AQUATIC VEGETATION MANAGEMENT PLAN  

LGVSD WILDLIFE POND 
 
Dear Barbara: 
 
The Las Gallinas Valley Sanitary District appreciates Marin Audubon Society’s (Audubon) long-
term interest in the status and management of the LGVSD Wildlife Pond. This letter provides 
responses to comments and recommendations provided by Audubon in response to its review of 
the revised AQUATIC VEGETATION MANAGEMENT PLAN (Plan) prepared by WRA 
Environmental Consultants dated March 2021. 
 
The following is the District response to comments in your letter dated August 27, 2021: 
 

1. Audubon Comment #1: We are still concerned that the priority for management is 
storage….1)…We understand the public safety objectives are the need for mosquito 
control, but the operational objectives are not presented in the Plan…2)…What are the 
“other” operational objectives? 
 
We could not find reference to “operational objectives” in the O&M Plan, but did find 
operational goals…There are no odor problems mentioned in the Memo. The remaining 
two goals [preventing nuisance growth of insects, especially mosquitoes; maximizing 
wildlife benefits and public enjoyment] are relevant and should be the focus of the Plan. 

 
LGVSD Response: Storage is not a primary management objective for the Wildlife Pond 
(Pond).  However, the District may need to utilize the Pond for storage from time to time.  
In addition to the two primary goals mentioned in the comment above, another objective is 
meeting regulatory requirements of the Regional Water Quality Control Board’s NPDES 
Reclamation Permit (Order 92-064), which governs operation of the Pond and the other 
components of the system.  This objective has been stressed and clarified in the Plan. 
Additional responses regarding operational objectives are below. 

 
2. Audubon Comment #2: Pond History: This discussion reports that the design of the pond 

lasted for 25 years without management of the vegetation and that the vegetation has 
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gradually increased over the last 10 years…That 25 years went by without the need for 
managing vegetation should generate consideration of restoring the original topography. 

 
LGVSD Response: It took approximately 18 years for cattail stands to naturally develop 
and reach the extent at which management of cattails became a concern, hence the lack of 
management for 25 years.  Abundant cattails may also gradually contribute to de-
contouring the pond.  As stated in the previous response letter (May 2021), while the 
District generally agrees regarding the specified long-term benefits of re-contouring the 
substrate of the Pond, such is not feasible or practicable for the District at this time.  
Dredging may be considered as part of future operations and maintenance. 

 
3. Audubon Comment #3: The Plan’s discussion of vegetation management focuses on water 

quality. It is not clear why there is so much focus on this area, given that there is no 
evidence either in this Plan or the O&M Plan water quality is a problem…Unless there is 
a demonstrated problem [related to water quality], these connections should not and need 
not be used to support a change in management. 

 
LGVSD Response: Water quality is a focus of the reclamation project’s (pond system’s) 
permit requirements; issues of concern for the Pond include managing respective levels of 
dissolved oxygen (DO), dissolved sulfides, and pH in accordance with specified thresholds.  
At times DO has dropped below permit-specific thresholds, one practical outcome of which 
is undesirable odors.  Cattails were managed in part to preclude these water quality issues 
from manifesting.  These requirements have been stressed in the Plan.  
 

4. Audubon Comment #4: The Plan (page 5) notes the possibility of lowering the pond level 
to provide high tide refugia.  While high tide refugia is important, additional analysis of 
this potential habitat change is needed to answer questions: What would impacts of the 
loss  of open water habitat be on wildlife species that currently use the pond? Could refugia 
habitat be provided on the shallower areas such as were originally a part of the pond 
design? 

 
LGVSD Response: Lowering of the Pond’s water level is suggested in the Plan (contingent 
on specific repairs) as a potential means of providing mudflat habitat (presumably 
seasonally), which was one of the habitat goals included in the Pond’s original design.  
Given the abundance of open water in the Pond, this hypothetical water-lowering would 
presumably affect shallower, fringe areas and is not anticipated to reduce open water 
habitat (e.g., for waterfowl) in any meaningful way.  The current objective is to maintain a 
minimum water level of 7 feet as measured at the Pond’s staff gauge.  While the District 
needs to maintain the flexibility to raise or lower the Pond’s water level if needed, a more 
detailed analysis of potential effects to both vegetation and wildlife habitat would be 
undertaken prior to any proposed changes in the hydrologic regime. 

 
5. Audubon Comment #5: Our recommendations are: Maintain water levels from spring 

through summer to avoid adversely impacting nests and avoid algae blooms, maintain a 
water channel to protect the island habitats from predators and maintain a minimum four-
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foot water depth during growing season to limit the expansion of cattails. Water levels 
should be lowered in fall after nesting to allow for diverse habitat for fall migrants. 

 
LGVSD Response: These recommendations are in general accordance with those provided 
in the “Wildlife Habitat” section of the Plan (p. 8).  The recommendation to maintain a 
water channel between islands and the Pond’s shoreline has been added to the Plan.  (It is 
worth noting that prior to the removal of some cattail stands at the Pond, near-continuous 
vegetative cover was present from the shoreline to the Pond’s easternmost and largest 
island.) 
 

6. Audubon Comment #6: Maintaining some submerged vegetation is valuable because it 
provides food for waterfowl. However, invasive Ludwigia should be removed because it 
will take over the pond. 

 
LGVSD Response: The value of submerged vegetation generally is acknowledged in the 
Plan (p. 3), and the control of Ludwigia is specifically recommended (p. 8). 

 
7. Audubon Comment #7: A recommendation of the Plan is to "Maintain vegetation to 

improve circulation." It is not clear what this statement means. 
 

LGVSD Response: The original design for the Pond envisioned continuous circulation, 
which was intended to address potential water quality problems, e.g., low DO.  Circulation 
in the Pond is currently relatively poor.  Excessive emergent vegetation (e.g., cattails) is 
one contributing factor, as it interferes with circulation and contributes to stagnation of the 
water column (as noted by Francesca Demgen in a May 2016 memorandum).  The 
importance of circulation has been stressed in the Plan. 

 
8. Audubon Comment #8: Marin-Sonoma Mosquito and Vector Control District (MSMD) 

have put forward the following management measures because of the high mosquito 
production in the pond. We have agreed to these measures to control the mosquito 
production:  
1) Leave a minimum of five-foot depth of cattails around the pond and a wider area of at 
least 10-foot cattail width on the shoreline on the north and northeast portions of the pond 
to ensure suitable nesting habitat is present for the Least Bittern. 
2) Provide access for mosquito vehicles to enter the pond, The MSMD has stated that only 
one opening is needed, two at the most and the location of the current access is preferred. 

 
LGVSD Response: As outlined in the revised Plan, at a minimum, cattail stands will be 
left in place around the Pond’s easternmost island, and stands at least 10 feet in width 
(lateral extent) will remain along the adjacent portion of the eastern shoreline (save for the 
n control access points, see comments below).  The goal of maintaining additional cattail 
cover will be taken under consideration during future management efforts; stands with a 
minimum width of 5 feet may be left along other portions of the shoreline, dependent on 
the control methods employed (which may vary depending on existing conditions and other 
factors) and status of mosquito control objectives. 
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9. Audubon Comment #9: The following options for managing cattails should be evaluated. 

The method chosen should cause the least impact to wildlife: 
- Restoring original elevations of the pond that, judging by history could significantly 
reduce the frequency of the need to remove cattails and costs. 
- Removing cattails periodically. Every five years has been estimated as the timing to 
maintain cattails at generally a five-foot width. 
- Managing by controlling water levels. 

 
LGVSD Response: As stated previously, restoring the original elevations of the Pond (via 
dredging) is not feasible or practicable for the District at this time.  It is anticipated that 
cattail management will be achieved via periodic removal (approximately every five 
years), with water level management employed as a secondary technique only if deemed 
necessary and appropriate. 

 
10. Audubon Comment #10: During cattail removal, attention should be paid to removing 

dead cattails that accumulate at the bottom of the pond as they will contribute to raising 
the elevation of the pond and consequently encourage plant growth. 

 
LGVSD Response: The Plan recommends removal of all cut plant material from the Pond. 

 
11. Audubon Comment #11: Islands and Banks – Upland vegetation is an important part of 

the pond habitat and should be managed and maintained… 
 

LGVSD Response: As stated in the previous response letter, the District agrees that upland 
habitat quality could be improved, and may be interested in future enhancement and 
restoration of upland vegetation around the Pond pending availability of funds. However, 
district resources are constrained by numerous and increasingly stringent regulatory 
mandates which compete for funding, and which necessarily take priority over 
discretionary projects.  The District would welcome efforts by other organizations to secure 
funding for enhancement /restoration and maintenance of upland vegetation.  Additionally, 
the Plan is focused on management of aquatic vegetation (not wildlife habitat management 
in and of itself), and thus upland restoration/management is not addressed therein. 
 

12. Audubon Comment #12: Access areas fragment habitat and are avenues for predators to 
enter the pond… The width and specific location of the one, or at most two, access areas 
needed by Mosquito Abatement should be stated and shown on a figure. 

 
LGVSD Response: The District anticipates that the traditional/historic access point along 
the Pond’s shoreline will continue to be used going forward.  However, the District needs 
to maintain flexibility in this regard and may use another access point if warranted based 
on existing conditions and the needs of vector control.  The width of the access area(s) will 
presumably be unchanged or very similar to that used previously.  A figure showing 
specific locations is not included in the Plan at this time.  
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13. Audubon Comment #13: The Plan's statement that reducing upland vegetation is needed 
along berms to facilitate access should be clarified. 

 
LGVSD Response: This statement has been modified in the Plan (p. 7) to clarify that such 
removal would be limited to the smallest area feasible, and only for purposes of shoreline 
access in key areas (e.g., for mosquito control). 

 
14. Audubon Comment #14: We suggest including the bird surveys the District has been 

funding in the report.  
 

LGVSD Response: The diversity of bird species that utilize the Pond is stated clearly in 
the Plan, and well-known generally. The District does not see a need to include recent avian 
survey results as a component of the Plan. 

 
15. Audubon Comment #15: 

- The Plan states habitat quality would be improved by removing cattails. This contention 
is questionable. Habitat might improve for some species, but not for others; 
- Thinning vegetation "may" reduce impacts of terrestrial predators - Due to the 
uncertainty and lack of evidence presented that there is a problem with terrestrial 
predators; we would not recommend thinning vegetation. 
- Expanding open water in the "center of the pond where high quality nesting habitat exists" 
should be deleted. Expanding open water habitat is not going to improve nesting habitat 
because birds do not nest in open water. Open water is important for foraging. 

 
LGVSD Response: The District agrees with these comments overall and the paragraph in 
question (p. 7) has been revised to reflect the benefits and potential drawbacks from 
extensive cattails.  The statement about maintaining an open water channel between the 
islands the shoreline (see above), which is referenced in project permits, will remain in the 
revision. 
 

16. Audubon Comment #16: - Emergent vegetation removal "maintains balance. "What is 
meant by balance? What aspects would be balanced? 

 
LGVSD Response: The balance in question (p. 8) refers to open water/exposed shoreline 
versus emergent vegetation along the Pond’s shoreline. 

Please contact me at mcortez@lgvsd.org or call me at 415-472-1734 if you have any questions. 
 
Respectfully, 
 
 
 
Michael P. Cortez, PE 
District Engineer 

118

mailto:mcortez@lgvsd.org
mailto:mcortez@lgvsd.org


119



120



121



122



123



Page 1 of 3 

Agenda Summary Report  

To: Board of Directors 

From: Michael P. Cortez, PE, District Engineer 

(415) 526-1518; mcortez@lgvsd.org  

Mel Liebmann, Plant Manager 

(415) 526-1526; mliebmann@lgvsd.org 

Greg Pease, Collections System/Maintenance/Safety Manager 

(415) 526-1513; gpease@lgvsd.org 

Meeting Date: March 17, 2022 

Re: Biogas Utilization Alternatives 

Item Type:   Consent     Action X   Information     Other    . 

Standard Contract:    Yes   No (See attached)    Not Applicable   X   . 

STAFF RECOMMENDATION: 
Board to approve the following Brown and Caldwell (B&C) recommendations outlined in the Biogas 
Utilization Alternatives Technical Memo dated September 8, 2021 to: 

1. Send all digester gas (DG) to microturbines;
2. Abandon and demolish the existing Compressed Natural Gas (CNG) fueling facilities at the plant

and Smith Ranch Pump Station; and
3. Replace existing CNG flusher truck with a new diesel truck.

BACKGROUND: 
Brown and Caldwell Report 
In January 2021, the District hired B&C to prepare a technical memorandum on Biogas Utilization 
Alternatives to evaluate cost-effectiveness of continued operation of the CNG facilities and flusher truck. 
B&C has completed the evaluation recommending that it would be more cost-effective and operationally 
beneficial to send all available digester gas to the microturbines instead of converting a portion of 
digester gas into Renewable Natural Gas (RNG) for the CNG flusher truck. This would require either 
converting the existing CNG flusher truck to run on diesel or purchasing a new flusher truck to allow 
decommissioning of the two fueling stations. In summary, B&C considered two alternatives: 

Alternative 1, Status Quo: Continue to run microturbines on conditioned digester gas (CDG) and 
convert excess CDG to RNG for fleet vehicles has the following benefits: 

a. The microturbines are currently saving the District $62,000 per year from PG&E electricity
bills.

b. This alternative requires immediate replacement of two existing gas compressors at the
fueling stations currently estimated at $159,000.

c. The 20-year net present value (NPV) of savings is $1.1M assuming 77% microturbine
uptime.

Item Number_________5_____

GM Review   ______CD________ 
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Alternative 2, All DG to Microturbines: Sending all digester gas to the microturbines and converting 
the CNG flusher truck to run on diesel has the following benefits: 

a. The microturbines could save the District approximately $106,000 per year at 93% uptime,
or $87,000 at 77% uptime from PG&E electricity bills.

b. This alternative would require an initial investment of one of the following for the flusher
truck:

i. $137,000 – Engine replacement but keep chassis and equipment.
ii. $124,000 – Chassis replacement and reinstall existing equipment.
iii. $536,000 – Purchase new diesel truck with new equipment.

c. Options (ii) and (iii) include salvage value of $10,000 for the unused truck chassis.
d. The 20-year NPV of savings is $1.6M assuming 77% microturbine uptime and option (ii)

for the flusher truck. The savings increase to $2M with 93% microturbine uptime.
e. Option (iii) is staff preference. B&C chose not to evaluate option (iii) due to the higher

investment cost. Staff estimates with option (iii) that the savings would be $1.2M
assuming 77% microturbine uptime and increase to $1.6M with 93% microturbine uptime.

Per B&C recommendation, staff discussed grant issues with District legal counsel and California Energy 
Commission (CEC) grant representatives. Legal counsel indicated that there appears to be no restriction 
on the District’s ability to decommission the CNG fueling facilities nor financial penalty associated with 
the termination of the operation. 

Staff has also sent multiple inquiries to the CEC regarding potential penalties or reimbursement related 
to decommissioning of the grant-funded fueling facilities.  On September 17, 2021, staff received a 
response from the CEC Agreement Officer for the LGVSD project indicating that this is out of his 
purview, and that someone with the CEC Grant Program will be in touch in the future. Staff will report 
back to the Board upon receiving a formal response from the CEC. 

Operational Advantages 
1. The existing CNG fueling systems have been problematic and challenging. Replacing the CNG

truck with a diesel truck would ensure reliability during emergency response situation.
a. Staff has not been able to fuel the CNG truck with the two District CNG fueling stations for

more than 18 months.
b. The CNG truck must be inspected regularly and needs to be driven to a CNG certified 

shop in Sacramento for repairs and routine maintenance.
c. It causes loss of productivity and unnecessary truck mileage.

2. Purchasing a second combination vacuum/flusher truck (Vac-Con) will provide redundancy for
spill response and regular flushing responsibilities while one truck is out of service.

3. Reinstalling the camera equipment from the existing CNG truck into a new Ford Transit van
would allow staff to access and televise every street within the District, which is currently not
feasible with the existing CNG truck.

Project History 
In 2014, CH2M Hill completed the Biogas Utilization Technologies Evaluation recommending 
microturbines as the most cost-effective alternative for the District’s long-term combined heat and power 
needs based on present worth analysis of cost factors such as initial capital investment, operations, and 
maintenance. The analysis also included non-cost factors such as greenhouse gas emission offset and 
District’s overall strategic goals. Other major alternatives included in the 2014 evaluation were removal of 
existing internal combustion (IC) engine, new IC engine, installation of CNG vehicle fill station, pipeline 
injection, and fuel cells. 

Due to the potential ability of digesters to produce more gas than the microturbine system needs, the 
District amended CH2M Hill’s contract to perform a cost benefit analysis to further evaluate incorporating 
a CNG fill station for District fleet vehicles. Converting excess digester gas into RNG for CNG vehicles 
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would minimize, if not eliminate the need of flaring excess gas. In addition, an RNG add-on would take 
advantage of a single gas cleaning system already required for microturbines. CH2M Hill’s analysis 
showed that the capital cost for the combined system is $1.7M more than installing the microturbines 
alone. 
 
Per Board direction, staff developed a Request for Proposals requiring applications for grant funding to 
offset construction cost of microturbine and fueling station installation. Staff applied and succeeded in 
obtaining the following grants from the CEC and sales tax exemption authorized by California Alternative 
Energy and Advanced Transportation Financing Authority (CAEATFA): 

• Advancing Clean Energy from Biogas, Biomethane, and Natural Gas $999,070 

• Natural Gas Fueling Infrastructure      $250,000 

• CAEATFA Tax Exemption (Advanced Transportation  
Technologies/Alternative Source Products)             +   $72,960 

                         Total:  $1,322,030 
 
The District completed the Biogas Energy Recovery System (BERS) project consisting of two 
microturbines and two CNG fueling stations in 2017. 

• Fast-Fill Fueling Station at Smith Ranch Pump Station   $487,694 

• Slow-Fill Fueling Station at Treatment Plant            +  $324,000 
  Total: $811,694 

 
PREVIOUS BOARD ACTION: 

1) On January 29, 2015, the Board adopted Resolution No. 2015-2026 accepting the BERS project 
funds provided by the CEC. 

2) Board approved the Award of Contract to Western Water Constructors, Inc. for the BERS project on 
September 10, 2015. 

 
ENVIRONMENTAL REVIEW: 
N/A 
 
FISCAL IMPACT: 
B&C Recommendation – Between $124,000 to $536,000 for converting the existing CNG flusher truck to 
run on diesel or purchasing a new flusher truck. 
 
Eliminating the CNG fueling facilities and flusher truck and purchasing a new diesel flusher truck would 
entail the following:  
 

1) Sunk Cost 
a. 2017 CNG Fueling Facilities Construction     $811,694 
b. 2017 CNG Flusher Truck      $450,000 

               Sunk Cost, Total: $1,261,694 
 

2) New Capital Investment 
a. New Diesel Truck       $536,000 (a)(b) 
b. 2 CNG Fueling Facilities Demolition                  $50,000 (c) 

          B&C Recommendation plus Demolition Estimate, Total: $586,000   
 
(a) - B&C preliminary estimate. 
(b) - Vendor cost estimates are $305,844 for a Vac-Con combo truck and $35,000 for a Ford Transit van. 
Total replacement cost anticipated to be under $400,000 if reusing camera equipment from the existing 
CNG truck. 
(c) - Staff preliminary estimate. 
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 Technical Memorandum 
 

Limitations: 
This document was prepared solely for Las Gallinas Valley Sanitation District accordance with professional standards at the time the services were 
performed and in accordance with the contract between Las Gallinas Valley Sanitation District and Brown and Caldwell dated April 6, 2021. This 
document is governed by the specific scope of work authorized by Las Gallinas Valley Sanitation District; it is not intended to be relied upon by any 
other party except for regulatory authorities contemplated by the scope of work. We have relied on information or instructions provided by Las 
Gallinas Valley Sanitation District and other parties and, unless otherwise expressly indicated, have made no independent investigation as to the 
validity, completeness, or accuracy of such information. 

201 N Civic Drive, Suite 300 
Walnut Creek, CA 94596 
 
T: 925.937.9010 
F: 925.937.9026 
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Section 1: Introduction 
The Las Gallinas Valley Sanitary District (District) completed a biogas energy recovery system (BERS) project 
in 2017 to upgrade digester gas (DG) produced from the digestion of wastewater sludge at the District’s 
wastewater treatment plant (WWTP) to renewable natural gas (RNG). The RNG is either used in 
microturbines that produce heat and power for the plant or compressed and stored in high-pressure tanks 
for use as a compressed natural gas (CNG) fuel substitute in a single camera/flusher combo truck (Truck), 
which serves as an emergency response vehicle. If RNG is not available at the plant to fuel the Truck, a 
backup CNG fueling station is available offsite at the District’s Smith Ranch Pump Station. 

The District is interested in re-evaluating the benefits of using RNG to fuel the Truck due to reliability issues 
with the DG upgrading system and the RNG compressors at the WWTP and the CNG fueling system at Smith 
Ranch. Both the compressors at the WWTP and at Smith Ranch are failing and need replacement. Coupled 
with the intermittent operability of the DG upgrading system, these issues create a fuel supply risk that could 
compromise an emergency response condition. This has led the District to consider options that would allow 
the Truck to run on diesel fuel, which is more readily available. 

The objective of this technical memorandum (TM) is to evaluate the benefits, disadvantages, and costs of 
the following options that would provide a more reliable fuel source for the Truck: 
• Alternative 1: Upgraded Status Quo. Replace the existing gas compressors and continue to fuel the 

Truck with RNG or CNG. 
• Alternative 2: Send all DG to microturbines and run the Truck on diesel.  

This study also includes a review of the California Energy Commission (CEC) grant funding requirements for 
the existing BERS and CNG fueling infrastructure. Conversion of vehicles to operate on hydrogen or 
electricity is not included in this analysis. 

Section 2: Cost/Benefit Analysis 
A cost/benefit analysis for each of the alternatives outlined in the introduction has been developed and is 
presented in this section. The analysis determined the costs and savings associated with different parts of 
each alternative. 

2.1 Assumptions 
Brown and Caldwell’s (BC) calculations of the financial impacts of the two alternatives are based on a set of 
assumptions presented in Table 2-1. Attachment B includes the engineering calculations used to develop 
the financial analysis. 
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Table 2-1. Assumption Values 

Assumption Item Value Units Source 

Microturbine uptime, Scenario A 93 % Conservative industry assumption 

Microturbine uptime, Scenario B 77 % Based on historical data 8/23/2020 - 8/23/2021. 

Microturbine electrical efficiency 25 % Based on partial load performance C65  

Lower heating value (LHV) 574.77 Btu/cf Provided by District 

Higher heating value (HHV) 638 Btu/cf Provided by District 

Electricity value 0.1730 $/kWh Average rate from 8/20-8/21 Pacific Gas and Electric (PG&E) bills 

RNG HHV 988 Btu/cf Assuming HHV of 1040 Btu/cf, 95% methane Unison product 

RNG LHV 890 Btu/cf Assuming HHV of 1040 Btu/cf, 95% methane Unison product 

Diesel gallon equivalent (DGE) 128,488 Btu/DGE US Department of Energy 

Gasoline gallon equivalent (GGE):DGE  0.88  US Department of Energy 

Diesel price 4.05 $/DGE Gasbuddy.com 

Diesel demand 3,120 DGE/year Provided by District 

Microturbine operations and maintenance (O&M) 43,512 $/5 years Factory Protection Plan Purchase Order  

CNG O&M and R&R 6,000 $/year 40 maintenance hours at $75/hr and $3K for parts. R&R 
annualized assuming $8K rebuild every 5 years, per vendor. 

Btu/cf = British thermal unit(s) per cubic foot/feet 
kWh = kilowatt-hour(s) 
scf = standard cubic foot/feet 

 

Common costs for both alternatives are not carried in this analysis. These include the following: 
• Microturbine O&M costs that are covered by a five-year factory protection plan offered by Cal 

Microturbine 
• BERS O&M since both alternatives require the same level of gas treatment as shown on the plant’s 

existing process flow diagram 

Truck O&M is assumed to be approximately the same. Regardless of which alternative is selected, the 
camera and flushing equipment is standard. The maintenance intervals for changing the oil or air filters will 
be longer for a CNG truck compared to a diesel truck, but the local availability to service a diesel truck 
provides an advantage in comparison to servicing the existing CNG vehicle in Sacramento. 

2.2 Alternative 1: Status Quo 
Alternative 1 maintains the status quo operation, which means the District would continue to send DG to the 
microturbines for power generation and heat as well as produce RNG fuel for the Truck. Smith Ranch would 
continue to be a required backup site for CNG fueling. This alternative would require capital investment to 
replace the District’s failing gas compressors. The financial impacts of this alternative are outlined below. 

2.2.1 Microturbine Calculations 
BC used microturbine energy generation and RNG production data from the District as the baseline for the 
status quo operation. Based on this data from May 1, 2020, to April 30, 2021, the District currently 
produces an average of 977 kWh/day between the two microturbines. Assuming an average cost of power at 
$0.173/kWh based on the District’s PG&E bills from August 2020 to April 2021, the District saves 
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$62K/year from avoided electricity purchases through PG&E. Microturbine efficiency and uptime are already 
factored into this calculation since it is based on actual operating data.  

2.2.2 Gas Compressor Replacement 
The existing gas compressors are at the end of their useful life and are replaced with equivalent 
compressors under this alternative due to issues with reliability. BC solicited a quote for one replacement 
gas compressor from Broadwell Energy. The quoted cost includes removing an existing compressor and 
installing a new compressor. Table 2-2 summarizes the replacement cost for two new gas compressors, 
since the District would have to replace a total of two gas compressors. 

 
Table 2-2. Gas Compressor Cost 

Item Quoted Unit Cost Total Cost Vendor 

Gas compressor equipment $80Ka $159Ka Broadwell Energy 
a. Includes estimated sales tax. 

 

BC also assumed that continuing to use gas compressors and RNG fueling infrastructure to produce RNG 
fuel would cost the District $6K a year to operate and maintain, including rehab and replacement. This 
includes $3K/year for parts and $3K/year for labor, assuming 40 maintenance hours at $75/hour.  

BC prepared two scenarios under this alternative with different compressor useful life values to bracket the 
20-year NPV. Scenario A is based upon the industry useful life (UL) standard of 20 years, which assumes 
that the compressor is well maintained, does not frequently start and stop, and that the RNG is pipeline 
quality. Scenario A includes complete rebuilds based on compressor runtime, estimated at $8K every 
5.5 years per the quote provided by Broadwell Energy. Scenario B assumes replacement of the gas 
compressors every 5 years, which aligns with the UL of the District’s current gas compressors. It also 
includes $2K/year for parts and maintenance labor. 

2.2.3 Alternative 1 Cost Summary 
The cost/benefit analysis includes the initial capital cost to remove the existing compressors, install the new 
gas compressors, and the continued O&M cost. It also considered the benefit of electricity cost savings from 
microturbine power production. Over a 20-year period, this equates to a total net present value of 
$1.1 million (M). However, this amount does not include potential savings from the use of microturbine heat. 
Table 2-3 summarizes the financial impacts of each part of Alternative 1 for both scenarios. Attachment C 
contains detailed calculations for these impacts. 

 
Table 2-3. Alternative 1 Savings and Costs 

Item 
Unit Savings (+) and Costs (-) 

Scenario A: 20-Year UL Scenario B: 5-Year UL 

Electricity savings (annual) +$62K +$62K 

Gas compressor equipment -$159Ka -$159Kb 

Gas compressor O&M (annual) -$6K -$2K 

20-year NPV +$1.1M +$0.67M 
a. Capital cost only incurred once over a 20-year period 
b. Capital cost only incurred four times over a 20-year period 
c. All costs in 2021 dollars 
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2.2.4 Sub-Alternative 1A: Additional CNG Vehicles 
Another sub-alternative that maintains the status quo operation of keeping the BERS and CNG fueling 
system in operation is to convert existing plant vehicles from gasoline or diesel to CNG or purchase 
additional CNG vehicles. These other CNG vehicles could consume the RNG produced. Meanwhile, the 
District would purchase or convert the CNG Truck to diesel to avoid the fuel source reliability issues 
discussed in section 4.1, while still reducing vehicle emissions by using CNG for non-emergency service 
vehicles. However, this would add to the cost of alternative 1, which would vary depending on the number of 
CNG vehicles the District purchases. 

2.3 Alternative 2: All DG to Microturbines 
Alternative 2 sends all available DG to the BERS for cleanup to subsequently fuel the microturbines and 
requires fueling the Truck with diesel instead of RNG. Under Alternative 2, all DG is available for use to 
power the microturbines, meaning BC assumed all DG is available for use in the microturbines. Sending 
additional DG to the microturbines instead of using it for RNG production allows the District to produce more 
power onsite, which reduces electricity costs. The District would no longer need to replace the existing gas 
compressors, but would need to convert the existing RNG truck to a diesel truck. The financial impacts of 
these changes are outlined below.  

2.3.1 Microturbine Calculations 
BC used the total DG flow meter (FT 101) data from the District to estimate the amount of power the District 
could produce if it sent all DG to the microturbines. Based on this data and assumptions presented in 
Table 2.1, the microturbines would produce an average of 1,680 kWh/day for Scenario A (93% uptime) and 
1,390 kWh/day for Scenario B (77% uptime) under this alternative. Assuming an average cost of 
$0.173/kWh, the District could save approximately $106K/year under Scenario A and $87K under Scenario 
B on electricity from avoided PG&E purchase costs.  

2.3.2 Diesel Truck Options 
BC evaluated three diesel truck alternatives to determine the most cost-effective option that would allow the 
District to use diesel fuel instead of continuing to use RNG fuel. The options are listed below, and costs using 
the best information at the time of this analysis are summarized in Table 2-4. A full summary of the vendor 
responses based on all solicitations is included in Attachment A: 
• Truck Option 1: Engine Replacement 

− Replace the CNG engine in the Truck with a diesel engine 
• Truck Option 2: Chassis Replacement 

− Purchase a new truck chassis with a diesel engine and move the existing camera/flusher equipment 
onto the new chassis 

• Truck Option 3: Truck Replacement 
− Purchase a new camera/flusher combo truck with a diesel engine 
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Table 2-4. Diesel Truck Alternative Costs 

Item Cost Vendor 
Truck Option 1: Engine Replacement   

Engine replacement work $137Ka Golden Gate Truck Center 

Truck Option 2: Chassis Replacement   

New truck chassis $100Kb Rush Truck Center – Los Angeles 

Install existing equipment on new chassis $34Kc California Tank and Pneumatics 

Salvage existing truck chassis -$10Kd District estimate 

Total cost $124K  

Truck Option 3: Truck Replacement   

New truck $546Ke Vac-Con 

Salvage existing truck chassis -$10Kd District estimate 

Total cost $536K  

a. Preliminary estimate: the vendor requires a payment of $250/hr for an official quote. Includes estimated sales tax. 
b. For a used 2020 Business Class Freightliner M2 112 truck. Includes estimated sales tax and truck freight costs from Los 

Angeles, CA. 
c. Preliminary estimate: more detailed information, including truck dimensions, is needed for a final quote. Includes 

estimated sales tax and truck freight costs to location in Lodi, CA. 
d. Assumed salvage value based on discussions with the District and existing condition.  
e. Preliminary estimate: the vendor was unable to provide a final quote since some of the equipment needed for a new 

truck will not be available until later this year. Includes estimated sales tax. 
f. All costs in 2021 dollars 

 

Option 1 may be challenging as there are few truck service centers certified to work on NG engines, and 
these vendors typically retrofit vehicles from diesel to CNG, not from CNG to diesel. The District currently 
services the Truck at the nearest center in Sacramento since there are no local shops that can work on NG 
engines. This is a big disadvantage for continuing to run an emergency response vehicle on CNG. BC 
attempted to solicit quotes for the NG engine replacement option from seven vendors, and only one vendor 
was able to do the work and willing to provide a quote. A complete list of vendors that BC contacted is in 
Attachment A. 

Option 2 is the most straightforward option and will be used as the basis of analysis because replacement 
diesel chassis are readily available, and it would not require the reproduction of existing equipment for the 
Truck. Lastly, the cost of Option 2 could be reduced if the District is willing to purchase an older chassis truck 
replacement and is able to profit from the sale or salvage of the existing CNG truck chassis. An assumed 
salvage value of $10K, which was provided by the District, was used to calculate the cost of Option 2. 

Option 3 is the most expensive option because the equipment on the Truck is specialized and would be 
costly to replicate, according to the original manufacturer. Option 3 is not used as the basis of analysis since 
it incurs a higher cost.  

2.3.3 Alternative 2 Cost Summary 
BC’s cost/benefit analysis factored in the initial capital cost of retrofitting the RNG truck with a diesel 
chassis, as well as the continued cost of purchasing diesel. It also considered the benefit of electricity 
savings from microturbine power production. Over a 20-year period, this equates to a net present value of 
$2.0M. However, this amount does not include potential savings from the use of microturbine heat. 
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Table 2-5 below summarizes the financial impacts of each piece of Alternative 2. Attachment C contains 
detailed calculations for these impacts. 

 
Table 2-5. Alternative 2 Savings and Costs 

Item 
Unit Savings (+) and Costs (-) 

Scenario A (93% Uptime) Scenario B (77% Uptime) 

Electricity savings (annual) +$106K +$87K 

Truck retrofit & salvagea,b -$124K -$124K 

Diesel purchase (annual) -$13K -$13K 

20-year NPV +$2.0M +$1.6M 
a.  Assumes Option 2: Chassis replacement 
b.  Capital cost only incurred once over a 20-year period 
c. All costs in 2021 dollars 

 

2.4 Analysis Limitations 
The costs included in the analysis are subject to many influences, including, but not limited to, price of labor 
and materials, unforeseen conditions, and time or quality of performance by third parties. Some of these 
influences may not be precisely forecasted and are beyond the control of BC; therefore, actual costs incurred 
may vary from the estimates included in the analysis. 

Section 3: CEC Grant Funding 
The District is interested in whether discontinuing RNG production under Alternative 2 would have any 
negative financial or legal impacts, given they received CEC grant funding to purchase the BERS and RNG 
fueling infrastructure equipment. BC reviewed the grant agreements and suggests that relevant sections 
may include: 
• Exhibit A Scope of Work, Section C: Goals and Objectives of the Agreement 
• Exhibit A Scope of Work, Subtask 4.3: Operations 
• Exhibit C Terms and Conditions, Subtask 13: Equipment 

BC recommends that the District review the relevant sections and the grant with their legal counsel to draw a 
final conclusion on any impacts of decommissioning equipment purchased using CEC grant funds. 

Section 4: Recommendations 

4.1 Operational Considerations 
The District has had issues reliably operating the DG system and compressors and, as a result, has not been 
able to steadily provide RNG for the camera/flusher combo truck. Unless the system’s reliability can be 
improved, the District should not fuel any critical vehicles with RNG. The District has also indicated that 
significant O&M staff time has been spent troubleshooting gas system issues.  
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Additionally, one benefit of sending all the DG to the microturbines is the reduced number of systems to 
operate and maintain. Decommissioning the RNG gas compressors would lower overhead costs by 
streamlining the equipment to one gas utilization process.  

Lastly, the Truck is an emergency service vehicle and should be available for use at any time. BC was able to 
find just one truck service center certified to work on NG engines when attempting to solicit quotes to 
replace the existing NG engine with a diesel engine. This suggests that it could be difficult to find a service 
center for any future maintenance on the CNG engine. District staff confirmed that the Truck must be sent to 
Sacramento for anything other than chassis maintenance. To further add to the concern, it was previously 
envisioned that CNG fleets would increase the market demand for vehicles, fueling stations, and service 
centers; however, the California Air Resources Board’s proposed Advanced Clean Truck Regulation would 
require fleets to purchase zero emission vehicles (ZEV) starting in 2024. Electric and hydrogen fueled 
vehicles are considered ZEV, but NG engines are currently not included on the approved list. The proposed 
regulation may create a pause for continuing to build infrastructure for NG vehicles to avoid risks with 
underutilization as fleets shift to eligible ZEVs. While diesel engines are also not on the approved list, 
infrastructure and access to servicing and parts are already in place to accommodate the current market. 

The Truck also requires a reliable fuel source; in this case, diesel is more dependable than RNG. If the 
digesters, BERS, or compressors were down, the District would not be able to produce RNG and be unable to 
fill the Truck or have to drive a long distance to obtain NG fuel. Historically, when the RNG system was down, 
backup fueling triggered out of the way trips to downtown San Rafael and Richmond that consumed 
additional fuel and staff time. Diesel, however, is reliably available and independent from DG production.  

4.2 Environmental Considerations 
Continuing to run the Truck on CNG would prevent increased plant vehicle emissions. However, since CNG 
has historically been an unreliable fuel source, the District may decide that it is not suitable for emergency 
service vehicles such as the Truck. If the Truck is unavailable, the District may be unable to reliably respond 
to emergency events such as a sewer overflow, which would have negative environmental impacts. Instead, 
the District could opt to purchase additional non-emergency CNG vehicles or convert existing plant vehicles 
from diesel to CNG in order to continue to use CNG and reduce vehicle emissions, as discussed in section 
2.2.4. 

4.3 Final Recommendation 
BC recommends Alternative 2: All DG to Microturbines based on its financial and operational advantages. 
Not only is it likely to lower the District’s capital investment and annual costs, it also streamlines the 
District’s gas conditioning system by reducing the number of systems the District has to operate and 
maintain. It also provides the District with a more reliable fuel source for the Truck, which is critical since it is 
an emergency vehicle. The costs and savings provided under each alternative are summarized in Table 4-1. 
Note that a higher and more positive 20-year NPV results in greater estimated economic benefit. 

 
Table 4-1. Alternative 1 vs. Alternative 2 Costs & NPVs 

Item Average Annual Savings Capital Cost 20-Year NPV 

Alternative 1, Scenario A: 20-Year UL +$65K $159K $1.1M 

Alternative 1, Scenario B: 5-Year UL +$40K $159K $0.67M 

Alternative 2, Scenario A: 93% Uptime +$108K $124K $2.0M 

Alternative 2, Scenario B: 77% Uptime +$87K $124K $1.6M 
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4.4 Future Studies 
In performing this evaluation, District staff noted issues with the existing digester gas management system. 
The plant is currently unable to utilize all of the digester gas generated due to minimal capacity in the 
low pressure system. The plant noted that although the gas system is designed to turn on the second 
microturbine when a higher pressure setpoint is triggered, in practice, the additional gas supply will 
eventually shut down both microturbines after a peak production event. The microturbine shutdown causes 
the flare to turn on. A future study could be performed to assess the feasibility of adding gas storage to 
better modulate the variability in digester gas production. Additionally, a closer look at controlling tail gas 
from the BERS to the flare, or potentially blending with NG to run the microturbines may provide higher 
utilization of the existing equipment and energy recovery if the District continues to produce RNG. 

If the District selects Alternative 2 to send all gas to the microturbines, the existing RNG storage tank could 
be converted to a medium pressure storage tank for conditioned, pressurized digester gas. This would 
provide greater controllability of the gas management system for the lowest cost. The District would need to 
investigate the option to bypass the BERS membranes that separate methane and carbon dioxide to provide 
the microturbine gas fuel within the allowable Btu range. With medium pressure storage, the gas system 
could likely operate with both microturbines online for a substantial part of the day, reducing the need to 
flare gas and increasing energy recovery. 
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Table A-1. Quote Log 

Replace CNG Engine with Diesel Engine 

Company 
Quoted 

Price 
Date 

Received Contact Name Email Phone Website Address Notes 

Valley 
Power ~$125K 6/30/2021 Ralph Mendez N/A (626) 333-1243 

Valley Power Locations | Provding 
Service Across CaliforniaValley Power 
Systems  

425 S. Hacienda Boulevard 
City of Industry, CA 91745 

Not able to do this work, 
price listed is a rough 
estimate from someone 
at the company 

Cummins 
Pacific N/A N/A N/A N/A (510) 351-6101 https://www.cummins.com/ 

14775 Wicks Boulevard  
San Leandro, CA 94577 

Not certified to do CNG 
work 

Delta Truck 
Center N/A N/A N/A N/A (209)983-2400 

https://www.californiatruckcenters.com
/map-directions-hours-french-camp-
truck-dealership--hours-french-camp 

10182 S. Harlan Road 
French Camp, CA 95231 

No response, didn't 
answer phone 

Golden 
Gate Truck 
Center 

N/A N/A Jim Fisher jfisher@goldengatet
ruck.com 

(510)632-3535 
https://www.californiatruckcenters.com
/map-directions-hours-oakland-truck-
dealership--hours-golden-gate 

8200 Baldwin Street  
Oakland, CA 94621 

Unable to provide quote 
but willing to contact 
Daimler to produce quote 
at a cost of $250/hr 

Sacramento 
Truck 
Center 

N/A N/A N/A N/A (916)286-2000 
https://www.californiatruckcenters.com
/map-directions-hours-sacramento-
truck-dealership--hours-sacramento 

100 Opportunity Street 
Sacramento CA 95838 

Not certified to do CNG 
work 

Move Existing Equipment onto New Chassis 

California 
Tank & 
Pneumatics 

~$20K 6/30/2021 Randy randall_mcc@sbcgl
obal.net 

(209) 366-2404 

https://www.californiatankpneumatics.c
om/ 

177 S Kelly Street  
Lodi, CA 95240 

Quote is approximate. 
Can't get official quote 
without more info 
(dimensions, etc.) 

Entirely New Truck 

Vac-Con ~$500K 6/10/2021 James Wheeler jwheeler@vac-
con.com 

(904) 493-4969 https://vac-con.com/ 

969 Hall Park Road 
Green Cove Springs, FL 
32043 

Quote is approximate. 
Can’t get official quote 
due to product 
availability. 

New Truck Chassis 

Rush Truck 
Center - Los 
Angeles 

$90K  5/26/2021 

Dale Snowden 
(new trucks) 
Jack Semingson 
(used trucks) 

SnowdenD@RushE
nterprises.com 
SemingsonJ@Rush
Enterprises.com 

562-566-1800 

https://www.rushtruckcenters.com/loca
tions/location-search/1204-los-angeles 

8830 Slauson Avenue  
Pico Rivera, CA 90660 

Price doesn't include 
federal excise tax 
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B-1

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF

LGVSD
Microturbine
Flow (FT103)

SCF

LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d

5/1/2020 231 34,740 0 1,286 0 41,580 0 28.9 1.00 291.8 67.9 $281.70 $233.24 0.00 $0.00 $222.46
5/2/2020 236 35,023 0 1,306 0 41,920 0 29.1 1.00 294.2 68.4 $284.01 $235.15 0.00 $0.00 $225.92
5/3/2020 442 35,142 0 1,304 0 41,934 0 29.1 1.00 294.3 68.4 $284.10 $235.22 0.00 $0.00 $225.58
5/4/2020 4,141 36,759 0 1,383 0 44,273 0 30.7 1.06 310.7 72.2 $299.95 $248.34 0.00 $0.00 $239.24
5/5/2020 7,742 26,706 0 967 723 43,193 0 30.0 1.03 303.2 70.5 $292.63 $242.29 5.56 $18.07 $167.28
5/6/2020 532 23,346 858 0 1,992 43,268 0 30.0 1.04 303.7 70.6 $293.14 $242.71 15.32 $49.78 $148.42
5/7/2020 1,754 33,944 1,346 0 0 44,742 0 31.1 1.07 314.0 73.0 $303.13 $250.98 0.00 $0.00 $232.84
5/8/2020 3,239 32,821 1,245 0 1,860 47,410 0 32.9 1.14 332.8 77.4 $321.20 $265.94 14.30 $46.48 $215.37
5/9/2020 2,231 34,753 1,374 0 0 50,152 0 34.8 1.20 352.0 81.8 $339.78 $281.32 0.00 $0.00 $237.69
5/10/2020 4,049 35,854 1,451 0 0 47,662 0 33.1 1.14 334.5 77.8 $322.91 $267.35 0.00 $0.00 $251.01
5/11/2020 3,913 36,180 1,459 0 0 50,448 0 35.0 1.21 354.1 82.3 $341.78 $282.98 0.00 $0.00 $252.39
5/12/2020 5,681 36,880 1,499 0 0 50,164 0 34.8 1.20 352.1 81.9 $339.86 $281.39 0.00 $0.00 $259.31
5/13/2020 5,028 36,431 1,481 0 0 53,474 0 37.1 1.28 375.3 87.3 $362.29 $299.96 0.00 $0.00 $256.20
5/14/2020 3,126 36,425 1,467 0 1,317 53,322 0 37.0 1.28 374.3 87.0 $361.26 $299.10 10.13 $32.91 $253.77
5/15/2020 5,352 32,542 1,287 0 0 53,306 0 37.0 1.28 374.1 87.0 $361.15 $299.01 0.00 $0.00 $222.64
5/16/2020 3,774 35,839 1,448 0 0 52,761 0 36.6 1.26 370.3 86.1 $357.45 $295.96 0.00 $0.00 $250.49
5/17/2020 2,883 35,793 1,394 0 1,851 52,479 0 36.4 1.26 368.3 85.6 $355.54 $294.38 14.23 $46.26 $241.15
5/18/2020 7,501 35,780 1,405 0 1,329 50,653 0 35.2 1.21 355.5 82.7 $343.17 $284.13 10.22 $33.21 $243.05
5/19/2020 8,930 26,407 407 605 0 47,609 0 33.1 1.14 334.2 77.7 $322.55 $267.06 0.00 $0.00 $175.06
5/20/2020 3,623 26,875 0 1,012 0 46,887 0 32.6 1.12 329.1 76.5 $317.66 $263.01 0.00 $0.00 $175.06
5/21/2020 193 31,212 1,044 200 0 44,575 0 31.0 1.07 312.9 72.7 $301.99 $250.04 0.00 $0.00 $215.20
5/22/2020 230 34,227 1,366 0 0 41,843 0 29.1 1.00 293.7 68.3 $283.49 $234.71 0.00 $0.00 $236.30
5/23/2020 182 34,257 1,356 0 0 41,588 0 28.9 1.00 291.9 67.9 $281.76 $233.28 0.00 $0.00 $234.57
5/24/2020 121 33,465 1,330 0 0 41,226 0 28.6 0.99 289.4 67.3 $279.31 $231.25 0.00 $0.00 $230.07
5/25/2020 563 32,816 1,283 0 0 41,337 0 28.7 0.99 290.1 67.5 $280.06 $231.88 0.00 $0.00 $221.94
5/26/2020 3,187 32,060 1,237 0 0 42,486 0 29.5 1.02 298.2 69.3 $287.84 $238.32 0.00 $0.00 $213.99
5/27/2020 6,697 33,496 1,271 0 0 50,042 0 34.8 1.20 351.2 81.7 $339.03 $280.71 0.00 $0.00 $219.87
5/28/2020 5,908 34,240 1,310 0 0 56,070 0 38.9 1.34 393.5 91.5 $379.87 $314.52 0.00 $0.00 $226.61
5/29/2020 3,713 35,267 1,385 0 0 54,294 0 37.7 1.30 381.1 88.6 $367.84 $304.56 0.00 $0.00 $239.59
5/30/2020 594 35,005 1,395 0 0 50,292 0 34.9 1.20 353.0 82.1 $340.73 $282.11 0.00 $0.00 $241.32
5/31/2020 0 34,705 1,382 0 0 43,863 0 30.5 1.05 307.9 71.6 $297.17 $246.04 0.00 $0.00 $239.07
6/1/2020 656 32,727 1,298 0 0 40,031 0 27.8 0.96 281.0 65.3 $271.21 $224.55 0.00 $0.00 $224.54
6/2/2020 582 33,854 1,341 0 0 43,465 0 30.2 1.04 305.1 70.9 $294.47 $243.81 0.00 $0.00 $231.98
6/3/2020 521 33,374 1,285 0 0 43,616 0 30.3 1.04 306.1 71.2 $295.50 $244.66 0.00 $0.00 $222.29

143



B-2

6/4/2020 414 32,476 1,243 0 0 43,190 0 30.0 1.03 303.1 70.5 $292.61 $242.27 0.00 $0.00 $215.02
6/5/2020 67 32,638 1,270 0 0 42,211 0 29.3 1.01 296.3 68.9 $285.98 $236.78 0.00 $0.00 $219.69
6/6/2020 291 28,796 1,011 0 3,809 40,352 0 28.0 0.97 283.2 65.8 $273.38 $226.35 29.29 $95.19 $174.89
6/7/2020 138 30,221 1,158 0 1,232 38,551 0 26.8 0.92 270.6 62.9 $261.18 $216.25 9.47 $30.79 $200.32
6/8/2020 103 30,660 1,221 0 0 36,808 0 25.6 0.88 258.3 60.1 $249.37 $206.47 0.00 $0.00 $211.22
6/9/2020 2,133 32,651 1,305 0 0 40,198 0 27.9 0.96 282.1 65.6 $272.34 $225.49 0.00 $0.00 $225.75
6/10/2020 4,128 33,039 1,252 0 1,606 47,864 0 33.2 1.15 335.9 78.1 $324.28 $268.49 12.35 $40.14 $216.58
6/11/2020 7,510 34,435 1,347 0 0 51,130 0 35.5 1.22 358.9 83.4 $346.40 $286.81 0.00 $0.00 $233.01
6/12/2020 11,700 30,235 380 747 0 52,521 2 36.5 1.26 368.6 85.7 $355.83 $294.61 0.00 $0.00 $194.96
6/13/2020 3,841 26,003 1,020 29 0 49,436 0 34.3 1.18 347.0 80.7 $334.93 $277.31 0.00 $0.00 $181.46
6/14/2020 2,187 35,553 1,439 0 0 48,827 0 33.9 1.17 342.7 79.7 $330.80 $273.89 0.00 $0.00 $248.93
6/15/2020 807 34,852 1,394 0 0 47,469 0 33.0 1.14 333.2 77.5 $321.60 $266.27 0.00 $0.00 $241.15
6/16/2020 933 35,264 1,417 0 0 45,739 0 31.8 1.10 321.0 74.6 $309.88 $256.57 0.00 $0.00 $245.12
6/17/2020 904 35,640 1,433 0 0 45,808 0 31.8 1.10 321.5 74.8 $310.35 $256.95 0.00 $0.00 $247.89
6/18/2020 2,017 32,002 1,203 0 1,669 45,077 0 31.3 1.08 316.4 73.6 $305.40 $252.85 12.83 $41.71 $208.10
6/19/2020 938 32,951 1,216 0 2,043 49,272 0 34.2 1.18 345.8 80.4 $333.82 $276.39 15.71 $51.06 $210.35
6/20/2020 141 34,460 1,367 0 0 45,743 0 31.8 1.10 321.1 74.6 $309.91 $256.59 0.00 $0.00 $236.47
6/21/2020 403 34,197 1,359 0 0 42,402 0 29.4 1.02 297.6 69.2 $287.27 $237.85 0.00 $0.00 $235.09
6/22/2020 137 31,622 401 773 0 39,945 0 27.7 0.96 280.4 65.2 $270.63 $224.07 0.00 $0.00 $203.09
6/23/2020 6,800 31,453 0 1,122 0 40,194 0 27.9 0.96 282.1 65.6 $272.31 $225.46 0.00 $0.00 $194.09
6/24/2020 7,627 19,956 0 698 990 40,542 0 28.2 0.97 284.6 66.2 $274.67 $227.42 7.61 $24.74 $120.75
6/25/2020 11,098 21,924 816 0 1,991 42,634 0 29.6 1.02 299.2 69.6 $288.84 $239.15 15.31 $49.76 $141.16
6/26/2020 8,063 13,052 371 124 2 38,395 0 26.7 0.92 269.5 62.7 $260.13 $215.37 0.02 $0.05 $85.63
6/27/2020 74 20,004 767 0 0 39,548 0 27.5 0.95 277.6 64.5 $267.94 $221.84 0.00 $0.00 $132.68
6/28/2020 4,486 33,241 1,265 0 2,241 44,904 0 31.2 1.08 315.2 73.3 $304.22 $251.88 17.23 $56.00 $218.83
6/29/2020 244 25,831 629 311 2,086 42,826 0 29.7 1.03 300.6 69.9 $290.15 $240.23 16.04 $52.13 $162.61
6/30/2020 2,010 34,239 0 1,267 0 43,704 0 30.4 1.05 306.7 71.3 $296.09 $245.15 0.00 $0.00 $219.18
7/1/2020 292 30,968 851 352 0 43,266 0 30.0 1.04 303.7 70.6 $293.13 $242.70 0.00 $0.00 $208.10
7/2/2020 1,095 33,675 1,351 0 0 42,696 0 29.7 1.02 299.7 69.7 $289.26 $239.50 0.00 $0.00 $233.71
7/3/2020 423 34,792 1,412 0 0 45,222 0 31.4 1.08 317.4 73.8 $306.38 $253.67 0.00 $0.00 $244.26
7/4/2020 764 33,179 1,327 0 0 42,283 0 29.4 1.01 296.8 69.0 $286.47 $237.18 0.00 $0.00 $229.55
7/5/2020 395 31,901 1,205 0 1,605 44,710 0 31.0 1.07 313.8 73.0 $302.91 $250.80 12.34 $40.11 $208.45
7/6/2020 197 32,031 1,219 0 1,616 43,935 0 30.5 1.05 308.4 71.7 $297.66 $246.45 12.43 $40.38 $210.87
7/7/2020 619 34,273 1,380 0 0 41,995 0 29.2 1.01 294.8 68.5 $284.52 $235.57 0.00 $0.00 $238.72

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF

LGVSD
Microturbine
Flow (FT103)

SCF

LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d
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7/8/2020 224 31,913 1,238 0 1,010 42,791 0 29.7 1.02 300.3 69.8 $289.91 $240.03 7.77 $25.24 $214.16
7/9/2020 1,090 33,281 1,322 0 0 42,463 0 29.5 1.02 298.0 69.3 $287.69 $238.19 0.00 $0.00 $228.69
7/10/2020 6,024 32,720 1,291 0 0 43,679 0 30.3 1.05 306.6 71.3 $295.92 $245.01 0.00 $0.00 $223.33
7/11/2020 1,056 25,394 960 0 1,624 45,965 0 31.9 1.10 322.6 75.0 $311.41 $257.84 12.49 $40.58 $166.07
7/12/2020 436 33,444 1,314 0 0 45,247 0 31.4 1.08 317.6 73.8 $306.55 $253.81 0.00 $0.00 $227.31
7/13/2020 2,196 33,115 1,304 0 0 43,573 0 30.3 1.04 305.8 71.1 $295.21 $244.42 0.00 $0.00 $225.58
7/14/2020 14,399 30,375 1,211 0 0 42,374 0 29.4 1.01 297.4 69.1 $287.08 $237.69 0.00 $0.00 $209.49
7/15/2020 15,659 11,543 385 73 0 42,343 0 29.4 1.01 297.2 69.1 $286.87 $237.52 0.00 $0.00 $79.23
7/16/2020 7,684 10,791 274 61 972 44,030 0 30.6 1.05 309.0 71.9 $298.30 $246.98 7.47 $24.29 $57.95
7/17/2020 2,088 18,663 594 0 4,027 43,329 0 30.1 1.04 304.1 70.7 $293.55 $243.05 30.97 $100.64 $102.75
7/18/2020 1,736 31,097 1,159 0 1,836 46,292 0 32.1 1.11 324.9 75.5 $313.63 $259.67 14.12 $45.88 $200.49
7/19/2020 402 33,487 1,341 0 0 46,710 0 32.4 1.12 327.8 76.2 $316.46 $262.01 0.00 $0.00 $231.98
7/20/2020 126 33,880 1,366 0 0 44,076 0 30.6 1.06 309.4 71.9 $298.61 $247.24 0.00 $0.00 $236.30
7/21/2020 1,360 32,748 1,318 0 0 41,246 0 28.6 0.99 289.5 67.3 $279.44 $231.36 0.00 $0.00 $228.00
7/22/2020 466 33,041 1,315 0 0 44,105 0 30.6 1.06 309.6 72.0 $298.81 $247.40 0.00 $0.00 $227.48
7/23/2020 670 33,920 1,367 0 0 44,559 0 30.9 1.07 312.7 72.7 $301.89 $249.95 0.00 $0.00 $236.47
7/24/2020 139 30,276 1,128 0 1,793 42,658 0 29.6 1.02 299.4 69.6 $289.01 $239.29 13.79 $44.81 $195.13
7/25/2020 118 30,491 604 514 1,183 40,724 0 28.3 0.98 285.8 66.5 $275.90 $228.44 9.10 $29.56 $193.40
7/26/2020 90 30,967 0 1,120 1 39,758 0 27.6 0.95 279.1 64.9 $269.36 $223.02 0.01 $0.02 $193.75
7/27/2020 113 29,495 0 1,046 0 37,787 0 26.2 0.90 265.2 61.7 $256.01 $211.96 0.00 $0.00 $180.95
7/28/2020 438 29,085 0 1,031 0 37,265 0 25.9 0.89 261.6 60.8 $252.47 $209.03 0.00 $0.00 $178.35
7/29/2020 293 29,254 0 1,047 0 38,069 0 26.4 0.91 267.2 62.1 $257.92 $213.54 0.00 $0.00 $181.12
7/30/2020 376 29,634 0 1,039 853 39,607 0 27.5 0.95 278.0 64.6 $268.34 $222.17 6.56 $21.32 $179.73
7/31/2020 130 28,965 0 1,012 1,037 38,747 0 26.9 0.93 272.0 63.2 $262.51 $217.35 7.97 $25.92 $175.06
8/1/2020 785 28,773 0 994 1,036 37,864 0 26.3 0.91 265.8 61.8 $256.53 $212.39 7.97 $25.89 $171.95
8/2/2020 124 30,631 0 1,079 1,259 42,713 0 29.7 1.02 299.8 69.7 $289.38 $239.59 9.68 $31.46 $186.65
8/3/2020 108 33,344 0 1,251 0 42,255 0 29.3 1.01 296.6 69.0 $286.28 $237.02 0.00 $0.00 $216.41
8/4/2020 616 32,148 0 1,191 0 40,897 0 28.4 0.98 287.0 66.7 $277.08 $229.41 0.00 $0.00 $206.03
8/5/2020 307 30,819 858 335 0 39,716 0 27.6 0.95 278.8 64.8 $269.07 $222.78 0.00 $0.00 $206.37
8/6/2020 128 31,211 1,251 0 0 38,703 0 26.9 0.93 271.6 63.2 $262.21 $217.10 0.00 $0.00 $216.41
8/7/2020 287 32,297 1,283 0 0 40,679 0 28.2 0.97 285.5 66.4 $275.60 $228.18 0.00 $0.00 $221.94
8/8/2020 3,990 32,695 1,294 0 0 42,213 0 29.3 1.01 296.3 68.9 $285.99 $236.79 0.00 $0.00 $223.85
8/9/2020 2,638 32,961 1,310 0 0 49,595 0 34.4 1.19 348.1 80.9 $336.00 $278.20 0.00 $0.00 $226.61
8/10/2020 533 32,622 1,306 0 0 46,633 0 32.4 1.12 327.3 76.1 $315.94 $261.58 0.00 $0.00 $225.92

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF

LGVSD
Microturbine
Flow (FT103)

SCF

LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d
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8/11/2020 137 32,500 1,308 0 0 43,191 0 30.0 1.03 303.1 70.5 $292.62 $242.28 0.00 $0.00 $226.27
8/12/2020 109 32,811 1,317 0 0 41,723 0 29.0 1.00 292.8 68.1 $282.67 $234.04 0.00 $0.00 $227.83
8/13/2020 1,794 31,982 1,275 0 0 41,025 0 28.5 0.98 287.9 66.9 $277.94 $230.13 0.00 $0.00 $220.56
8/14/2020 4,804 28,109 1,067 0 752 41,365 1 28.7 0.99 290.3 67.5 $280.25 $232.03 5.78 $18.79 $184.58
8/15/2020 6,690 20,637 715 0 2,201 42,307 1 29.4 1.01 296.9 69.0 $286.63 $237.32 16.92 $55.00 $123.69
8/16/2020 5,793 21,125 753 0 2,167 41,929 0 29.1 1.00 294.3 68.4 $284.07 $235.20 16.66 $54.15 $130.26
8/17/2020 1,684 21,085 799 0 0 39,210 1 27.2 0.94 275.2 64.0 $265.65 $219.94 0.00 $0.00 $138.22
8/18/2020 144 28,041 1,075 0 0 40,887 0 28.4 0.98 287.0 66.7 $277.01 $229.35 0.00 $0.00 $185.96
8/19/2020 11,755 30,070 1,153 0 0 40,542 0 28.2 0.97 284.6 66.2 $274.67 $227.42 0.00 $0.00 $199.46
8/20/2020 6,200 13,789 529 0 893 42,042 0 29.2 1.01 295.1 68.6 $284.83 $235.83 6.87 $22.32 $91.51
8/21/2020 2,765 21,188 745 0 5,075 41,094 0 28.5 0.98 288.4 67.1 $278.41 $230.51 39.02 $126.83 $128.88
8/22/2020 11,358 23,340 808 0 5,501 41,929 0 29.1 1.00 294.3 68.4 $284.07 $235.20 42.30 $137.47 $139.77
8/23/2020 420 21,197 821 0 0 46,803 0 32.5 1.12 328.5 76.4 $317.09 $262.54 0.00 $0.00 $142.02
8/24/2020 155 32,597 1,292 0 0 42,735 0 29.7 1.02 299.9 69.7 $289.53 $239.72 0.00 $0.00 $223.50
8/25/2020 202 31,386 1,232 0 0 40,965 0 28.4 0.98 287.5 66.8 $277.54 $229.79 0.00 $0.00 $213.12
8/26/2020 910 30,865 1,204 0 0 39,693 0 27.6 0.95 278.6 64.8 $268.92 $222.65 0.00 $0.00 $208.28
8/27/2020 9,818 30,575 1,171 0 920 40,968 0 28.5 0.98 287.5 66.9 $277.56 $229.81 7.07 $22.99 $202.57
8/28/2020 8,963 15,715 581 0 1,407 41,362 0 28.7 0.99 290.3 67.5 $280.23 $232.02 10.82 $35.16 $100.51
8/29/2020 94 20,425 806 0 0 40,733 2 28.3 0.98 285.9 66.5 $275.97 $228.49 0.00 $0.00 $139.43
8/30/2020 60 31,161 1,224 0 0 39,309 0 27.3 0.94 275.9 64.1 $266.32 $220.50 0.00 $0.00 $211.74
8/31/2020 2,585 31,022 1,203 0 0 38,951 0 27.0 0.93 273.4 63.6 $263.89 $218.49 0.00 $0.00 $208.10
9/1/2020 72 26,012 991 0 693 38,884 0 27.0 0.93 272.9 63.5 $263.44 $218.12 5.33 $17.32 $171.43
9/2/2020 9,578 31,451 1,206 0 0 39,073 0 27.1 0.94 274.2 63.8 $264.72 $219.18 0.00 $0.00 $208.62
9/3/2020 7,076 16,781 607 0 996 41,399 0 28.7 0.99 290.6 67.6 $280.48 $232.22 7.66 $24.89 $105.00
9/4/2020 8,057 20,744 695 0 3,654 42,817 0 29.7 1.03 300.5 69.9 $290.08 $240.18 28.10 $91.32 $120.23
9/5/2020 14,071 15,301 512 0 1,883 38,364 0 26.6 0.92 269.3 62.6 $259.92 $215.20 14.48 $47.06 $88.57
9/6/2020 18,362 63 0 0 0 36,377 0 25.3 0.87 255.3 59.4 $246.45 $204.05 0.00 $0.00 $0.00
9/7/2020 17,259 39 0 0 0 34,580 0 24.0 0.83 242.7 56.4 $234.28 $193.97 0.00 $0.00 $0.00
9/8/2020 16,945 44 0 0 0 32,716 0 22.7 0.78 229.6 53.4 $221.65 $183.52 0.00 $0.00 $0.00
9/9/2020 4,592 77 0 0 0 31,485 0 21.9 0.75 221.0 51.4 $213.31 $176.61 0.00 $0.00 $0.00
9/10/2020 2,204 20,598 774 0 0 32,648 0 22.7 0.78 229.1 53.3 $221.19 $183.14 0.00 $0.00 $133.89
9/11/2020 10,730 19,450 710 0 0 29,810 0 20.7 0.71 209.2 48.6 $201.96 $167.22 0.00 $0.00 $122.82
9/12/2020 420 14,421 553 0 0 36,730 0 25.5 0.88 257.8 59.9 $248.84 $206.03 0.00 $0.00 $95.66
9/13/2020 15,147 28,566 1,020 0 3,056 41,491 0 28.8 0.99 291.2 67.7 $281.10 $232.74 23.50 $76.37 $176.45

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF

LGVSD
Microturbine
Flow (FT103)

SCF

LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW
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[93% Uptime],
$/d

MT Electricity
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[77% Uptime],
$/d
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DGE/d
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$/d
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9/14/2020 15,719 3,794 124 0 1,308 40,506 0 28.1 0.97 284.3 66.1 $274.43 $227.21 10.06 $32.69 $21.45
9/15/2020 6,953 84 0 0 0 40,393 0 28.1 0.97 283.5 65.9 $273.66 $226.58 0.00 $0.00 $0.00
9/16/2020 687 23,847 920 0 0 41,187 0 28.6 0.99 289.1 67.2 $279.04 $231.03 0.00 $0.00 $159.15
9/17/2020 829 30,127 1,137 0 2,014 41,062 0 28.5 0.98 288.2 67.0 $278.19 $230.33 15.49 $50.33 $196.69
9/18/2020 5,225 26,837 958 0 1,506 37,367 0 25.9 0.89 262.3 61.0 $253.16 $209.61 11.58 $37.64 $165.72
9/19/2020 47 22,604 831 0 75 37,315 1 25.9 0.89 261.9 60.9 $252.81 $209.31 0.58 $1.87 $143.75
9/20/2020 250 29,518 1,115 0 0 37,634 0 26.1 0.90 264.1 61.4 $254.97 $211.10 0.00 $0.00 $192.88
9/21/2020 9,352 26,803 965 0 1,939 36,453 0 25.3 0.87 255.9 59.5 $246.97 $204.48 14.91 $48.46 $166.93
9/22/2020 14,703 10,444 353 0 1,620 33,018 0 22.9 0.79 231.7 53.9 $223.70 $185.21 12.46 $40.48 $61.06
9/23/2020 5,360 84 0 0 0 32,709 2 22.7 0.78 229.6 53.4 $221.60 $183.48 0.00 $0.00 $0.00
9/24/2020 852 15,074 527 0 305 32,148 0 22.3 0.77 225.6 52.5 $217.80 $180.33 2.35 $7.62 $91.16
9/25/2020 434 24,773 837 0 2,469 37,025 0 25.7 0.89 259.9 60.4 $250.84 $207.69 18.99 $61.70 $144.79
9/26/2020 182 25,807 837 0 4,670 40,861 0 28.4 0.98 286.8 66.7 $276.83 $229.21 35.91 $116.71 $144.79
9/27/2020 112 30,171 1,143 0 1,054 41,429 0 28.8 0.99 290.8 67.6 $280.68 $232.39 8.10 $26.34 $197.73
9/28/2020 518 30,175 1,169 0 0 40,277 0 28.0 0.96 282.7 65.7 $272.88 $225.93 0.00 $0.00 $202.22
9/29/2020 197 28,095 1,061 0 0 38,956 0 27.1 0.93 273.4 63.6 $263.93 $218.52 0.00 $0.00 $183.54
9/30/2020 377 29,229 1,139 0 0 38,325 0 26.6 0.92 269.0 62.5 $259.65 $214.98 0.00 $0.00 $197.03
10/1/2020 9,441 26,749 945 0 2,907 40,148 0 27.9 0.96 281.8 65.5 $272.00 $225.21 22.35 $72.65 $163.47
10/2/2020 10,929 15,269 488 0 2,936 43,230 0 30.0 1.04 303.4 70.5 $292.88 $242.49 22.58 $73.37 $84.42
10/3/2020 1,251 20,555 814 0 0 45,322 0 31.5 1.09 318.1 74.0 $307.06 $254.23 0.00 $0.00 $140.81
10/4/2020 386 32,095 1,287 0 0 44,463 0 30.9 1.06 312.1 72.6 $301.24 $249.41 0.00 $0.00 $222.64
10/5/2020 433 32,514 1,310 0 0 43,269 0 30.0 1.04 303.7 70.6 $293.15 $242.71 0.00 $0.00 $226.61
10/6/2020 824 32,068 1,285 0 0 42,110 0 29.2 1.01 295.6 68.7 $285.29 $236.21 0.00 $0.00 $222.29
10/7/2020 262 33,257 1,336 0 0 43,912 0 30.5 1.05 308.2 71.7 $297.50 $246.32 0.00 $0.00 $231.11
10/8/2020 1,132 30,718 1,140 0 2,904 43,206 0 30.0 1.03 303.3 70.5 $292.72 $242.36 22.33 $72.57 $197.21
10/9/2020 1,065 32,616 1,297 0 280 43,159 0 30.0 1.03 302.9 70.4 $292.40 $242.10 2.15 $7.00 $224.37
10/10/2020 503 34,377 1,375 0 0 45,266 0 31.4 1.08 317.7 73.9 $306.68 $253.91 0.00 $0.00 $237.86
10/11/2020 2,172 34,625 1,385 0 0 43,965 0 30.5 1.05 308.6 71.7 $297.86 $246.62 0.00 $0.00 $239.59
10/12/2020 1,918 33,804 1,346 0 0 46,220 0 32.1 1.11 324.4 75.4 $313.14 $259.27 0.00 $0.00 $232.84
10/13/2020 2,201 33,944 1,357 0 0 46,546 0 32.3 1.11 326.7 76.0 $315.35 $261.09 0.00 $0.00 $234.74
10/14/2020 3,316 33,775 1,330 0 0 47,066 0 32.7 1.13 330.3 76.8 $318.87 $264.01 0.00 $0.00 $230.07
10/15/2020 1,491 33,841 1,308 0 0 48,843 0 33.9 1.17 342.8 79.7 $330.91 $273.98 0.00 $0.00 $226.27
10/16/2020 1,391 33,568 1,295 0 0 45,844 0 31.8 1.10 321.8 74.8 $310.59 $257.16 0.00 $0.00 $224.02
10/17/2020 1,060 33,059 1,271 0 0 44,995 0 31.2 1.08 315.8 73.4 $304.84 $252.39 0.00 $0.00 $219.87

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021
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RNG Gas

Flow (FT102)
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SCF
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SCF
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$/d
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10/18/2020 12,254 29,871 1,082 0 1,798 43,307 0 30.1 1.04 304.0 70.7 $293.40 $242.93 13.83 $44.93 $187.17
10/19/2020 8,539 11,664 451 0 0 38,718 0 26.9 0.93 271.8 63.2 $262.31 $217.18 0.00 $0.00 $78.02
10/20/2020 685 21,617 828 0 0 41,248 0 28.6 0.99 289.5 67.3 $279.45 $231.38 0.00 $0.00 $143.23
10/21/2020 556 33,528 1,329 0 0 43,093 0 29.9 1.03 302.5 70.3 $291.95 $241.73 0.00 $0.00 $229.90
10/22/2020 396 33,915 1,341 0 0 43,407 0 30.1 1.04 304.7 70.8 $294.08 $243.49 0.00 $0.00 $231.98
10/23/2020 452 28,032 964 0 4,024 41,596 0 28.9 1.00 292.0 67.9 $281.81 $233.33 30.94 $100.56 $166.76
10/24/2020 0 31,855 1,227 0 1,202 40,303 0 28.0 0.97 282.9 65.8 $273.05 $226.08 9.24 $30.04 $212.26
10/25/2020 76 34,749 1,400 0 0 40,406 0 28.1 0.97 283.6 65.9 $273.75 $226.65 0.00 $0.00 $242.18
10/26/2020 0 32,520 1,283 0 0 38,944 0 27.0 0.93 273.3 63.6 $263.84 $218.45 0.00 $0.00 $221.94
10/27/2020 119 31,343 1,231 0 0 37,715 0 26.2 0.90 264.7 61.5 $255.52 $211.56 0.00 $0.00 $212.95
10/28/2020 0 32,180 1,264 0 0 38,542 0 26.8 0.92 270.5 62.9 $261.12 $216.20 0.00 $0.00 $218.66
10/29/2020 0 30,359 1,186 0 0 35,929 0 25.0 0.86 252.2 58.6 $243.42 $201.54 0.00 $0.00 $205.16
10/30/2020 2 29,339 1,129 0 0 34,822 0 24.2 0.83 244.4 56.8 $235.92 $195.33 0.00 $0.00 $195.30
10/31/2020 0 32,393 1,292 0 0 37,885 0 26.3 0.91 265.9 61.8 $256.67 $212.51 0.00 $0.00 $223.50
11/1/2020 0 29,037 1,120 0 0 34,532 0 24.0 0.83 242.4 56.4 $233.95 $193.70 0.00 $0.00 $193.75
11/2/2020 0 29,558 1,142 0 0 35,397 0 24.6 0.85 248.4 57.8 $239.81 $198.56 0.00 $0.00 $197.55
11/3/2020 0 30,946 1,222 0 0 36,240 0 25.2 0.87 254.4 59.1 $245.53 $203.28 0.00 $0.00 $211.39
11/4/2020 0 31,392 1,234 0 0 37,180 0 25.8 0.89 261.0 60.7 $251.89 $208.56 0.00 $0.00 $213.47
11/5/2020 0 29,907 1,096 0 2,084 38,796 0 26.9 0.93 272.3 63.3 $262.84 $217.62 16.02 $52.08 $189.59
11/6/2020 119 30,190 1,107 0 2,065 38,007 0 26.4 0.91 266.8 62.0 $257.50 $213.20 15.88 $51.61 $191.50
11/7/2020 15 32,619 1,302 0 0 37,422 0 26.0 0.90 262.7 61.1 $253.53 $209.91 0.00 $0.00 $225.23
11/8/2020 0 32,489 1,301 0 0 36,876 0 25.6 0.88 258.8 60.2 $249.83 $206.85 0.00 $0.00 $225.06
11/9/2020 15 30,942 1,233 0 0 35,229 0 24.5 0.84 247.3 57.5 $238.68 $197.61 0.00 $0.00 $213.29
11/10/2020 0 30,443 1,196 0 0 34,940 0 24.3 0.84 245.2 57.0 $236.72 $195.99 0.00 $0.00 $206.89
11/11/2020 563 35,267 1,438 0 0 41,467 0 28.8 0.99 291.0 67.7 $280.94 $232.60 0.00 $0.00 $248.76
11/12/2020 1,125 30,717 1,218 0 5 38,889 0 27.0 0.93 273.0 63.5 $263.47 $218.14 0.04 $0.12 $210.70
11/13/2020 1,261 28,153 1,090 0 0 34,511 0 24.0 0.83 242.2 56.3 $233.81 $193.59 0.00 $0.00 $188.56
11/14/2020 0 25,176 889 0 1,373 31,656 0 22.0 0.76 222.2 51.7 $214.47 $177.57 10.56 $34.31 $153.79
11/15/2020 0 24,023 831 0 1,319 30,467 0 21.2 0.73 213.8 49.7 $206.41 $170.90 10.14 $32.96 $143.75
11/16/2020 0 24,640 828 0 2,457 32,795 0 22.8 0.79 230.2 53.5 $222.19 $183.96 18.89 $61.40 $143.23
11/17/2020 5 28,018 955 0 3,471 37,611 0 26.1 0.90 264.0 61.4 $254.81 $210.97 26.69 $86.74 $165.20
11/18/2020 0 32,449 1,221 0 2,242 41,278 0 28.7 0.99 289.7 67.4 $279.66 $231.54 17.24 $56.03 $211.22
11/19/2020 3 30,024 1,026 0 5,373 42,496 0 29.5 1.02 298.3 69.3 $287.91 $238.38 41.32 $134.27 $177.49
11/20/2020 175 32,727 1,219 0 3,020 41,778 0 29.0 1.00 293.2 68.2 $283.04 $234.35 23.22 $75.47 $210.87

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021
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LGVSD
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LGVSD
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RNG Boiler Gas
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11/21/2020 5,722 14,341 597 0 228 39,022 7 27.1 0.93 273.9 63.7 $264.37 $218.89 1.75 $5.70 $103.27
11/22/2020 4,096 26,322 1,074 0 0 42,435 0 29.5 1.02 297.8 69.2 $287.50 $238.03 0.00 $0.00 $185.79
11/23/2020 625 29,743 1,145 0 1,517 39,300 0 27.3 0.94 275.8 64.1 $266.26 $220.45 11.66 $37.91 $198.07
11/24/2020 963 25,733 837 0 7,171 37,910 0 26.3 0.91 266.1 61.9 $256.84 $212.65 55.14 $179.21 $144.79
11/25/2020 1,916 25,821 837 0 7,048 39,359 0 27.3 0.94 276.2 64.2 $266.66 $220.78 54.20 $176.13 $144.79
11/26/2020 1,854 25,835 837 0 7,200 40,630 0 28.2 0.97 285.2 66.3 $275.27 $227.91 55.36 $179.93 $144.79
11/27/2020 2,117 25,780 837 0 7,201 39,217 0 27.2 0.94 275.3 64.0 $265.69 $219.98 55.37 $179.96 $144.79
11/28/2020 1,181 25,828 837 0 7,200 37,555 0 26.1 0.90 263.6 61.3 $254.43 $210.66 55.36 $179.93 $144.79
11/29/2020 0 25,764 837 0 7,132 35,229 0 24.5 0.84 247.3 57.5 $238.68 $197.61 54.84 $178.23 $144.79
11/30/2020 1,932 25,817 837 0 7,008 39,295 0 27.3 0.94 275.8 64.1 $266.22 $220.42 53.89 $175.13 $144.79
12/1/2020 3,772 25,633 837 0 7,202 41,369 0 28.7 0.99 290.4 67.5 $280.27 $232.05 55.38 $179.98 $144.79
12/2/2020 1,835 25,733 837 0 7,198 38,990 0 27.1 0.93 273.7 63.6 $264.16 $218.71 55.35 $179.88 $144.79
12/3/2020 658 25,857 837 0 7,174 38,203 0 26.5 0.91 268.1 62.3 $258.82 $214.30 55.16 $179.28 $144.79
12/4/2020 2,374 26,060 837 0 7,201 41,022 0 28.5 0.98 287.9 66.9 $277.92 $230.11 55.37 $179.96 $144.79
12/5/2020 2,870 26,157 837 0 7,199 40,245 0 27.9 0.96 282.5 65.7 $272.66 $225.75 55.36 $179.91 $144.79
12/6/2020 6,659 26,285 837 0 7,200 47,739 0 33.2 1.14 335.1 77.9 $323.43 $267.79 55.36 $179.93 $144.79
12/7/2020 5,251 25,772 837 0 7,201 45,628 0 31.7 1.09 320.3 74.5 $309.13 $255.95 55.37 $179.96 $144.79
12/8/2020 3,312 27,421 933 0 7,199 43,483 0 30.2 1.04 305.2 71.0 $294.60 $243.91 55.36 $179.91 $161.40
12/9/2020 241 30,222 1,077 0 7,128 40,165 0 27.9 0.96 281.9 65.5 $272.12 $225.30 54.81 $178.13 $186.31
12/10/2020 0 33,513 1,298 0 3,115 40,290 0 28.0 0.96 282.8 65.7 $272.96 $226.00 23.95 $77.85 $224.54
12/11/2020 826 28,538 974 0 4,775 40,378 0 28.0 0.97 283.4 65.9 $273.56 $226.50 36.72 $119.33 $168.49
12/12/2020 145 33,888 1,288 0 2,083 41,195 0 28.6 0.99 289.1 67.2 $279.10 $231.08 16.02 $52.06 $222.81
12/13/2020 0 35,169 1,393 0 713 40,766 0 28.3 0.98 286.1 66.5 $276.19 $228.67 5.48 $17.82 $240.97
12/14/2020 0 34,442 1,340 0 1,912 42,066 0 29.2 1.01 295.2 68.6 $285.00 $235.96 14.70 $47.78 $231.80
12/15/2020 1,519 27,646 942 0 4,571 40,737 0 28.3 0.98 285.9 66.5 $275.99 $228.51 35.15 $114.23 $162.95
12/16/2020 0 27,789 837 0 6,816 40,681 0 28.3 0.97 285.5 66.4 $275.61 $228.20 52.41 $170.34 $144.79
12/17/2020 0 27,323 837 0 6,010 39,556 0 27.5 0.95 277.6 64.5 $267.99 $221.89 46.21 $150.19 $144.79
12/18/2020 241 32,146 1,181 0 2,833 40,468 0 28.1 0.97 284.0 66.0 $274.17 $227.00 21.78 $70.80 $204.30
12/19/2020 90 30,978 1,080 0 4,707 41,503 0 28.8 0.99 291.3 67.7 $281.18 $232.81 36.19 $117.63 $186.83
12/20/2020 871 28,233 837 0 7,199 44,468 0 30.9 1.06 312.1 72.6 $301.27 $249.44 55.36 $179.91 $144.79
12/21/2020 2,397 33,177 1,218 0 2,951 45,064 1 31.3 1.08 316.3 73.5 $305.31 $252.78 22.69 $73.75 $210.70
12/22/2020 1,573 37,697 1,537 0 0 46,266 0 32.1 1.11 324.7 75.5 $313.45 $259.52 0.00 $0.00 $265.88
12/23/2020 3,503 30,174 1,029 0 5,268 46,055 0 32.0 1.10 323.2 75.2 $312.02 $258.34 40.51 $131.65 $178.00
12/24/2020 3,395 28,138 837 0 7,199 47,595 0 33.1 1.14 334.1 77.7 $322.46 $266.98 55.36 $179.91 $144.79

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021
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12/25/2020 4,053 28,645 837 0 7,200 48,805 0 33.9 1.17 342.5 79.6 $330.65 $273.77 55.36 $179.93 $144.79
12/26/2020 1,267 37,055 1,306 0 5,820 52,457 0 36.4 1.26 368.2 85.6 $355.39 $294.25 44.75 $145.45 $225.92
12/27/2020 8,606 23,674 883 0 2,977 46,735 0 32.5 1.12 328.0 76.3 $316.63 $262.15 22.89 $74.40 $152.75
12/28/2020 13,055 19,687 624 0 4,153 51,729 51 35.9 1.24 363.1 84.4 $350.46 $290.17 31.93 $103.79 $107.94
12/29/2020 7,829 9,187 279 0 2,114 49,493 397 34.4 1.19 347.4 80.8 $335.31 $277.63 16.26 $52.83 $48.26
12/30/2020 11,084 112 0 0 0 47,777 0 33.2 1.14 335.3 78.0 $323.69 $268.00 0.00 $0.00 $0.00
12/31/2020 7,803 14,741 466 0 3,140 46,991 0 32.6 1.13 329.8 76.7 $318.36 $263.59 24.14 $78.47 $80.61
1/1/2021 3,873 13,237 437 0 2,032 42,890 0 29.8 1.03 301.0 70.0 $290.58 $240.59 15.62 $50.78 $75.60
1/2/2021 10,428 94 0 0 0 34,505 0 24.0 0.83 242.2 56.3 $233.77 $193.55 0.00 $0.00 $0.00
1/3/2021 5,065 9,172 325 0 0 31,824 0 22.1 0.76 223.4 51.9 $215.61 $178.51 0.00 $0.00 $56.22
1/4/2021 4,339 5,804 199 0 0 25,262 0 17.5 0.60 177.3 41.2 $171.15 $141.70 0.00 $0.00 $34.42
1/5/2021 7,317 100 0 0 0 23,031 0 16.0 0.55 161.6 37.6 $156.03 $129.19 0.00 $0.00 $0.00
1/6/2021 2,980 106 0 0 0 22,694 0 15.8 0.54 159.3 37.0 $153.75 $127.30 0.00 $0.00 $0.00
1/7/2021 6,703 102 0 0 0 22,519 0 15.6 0.54 158.1 36.7 $152.57 $126.32 0.00 $0.00 $0.00
1/8/2021 8,272 97 0 0 0 25,962 0 18.0 0.62 182.2 42.4 $175.89 $145.63 0.00 $0.00 $0.00
1/9/2021 5,414 119 0 0 0 26,854 0 18.6 0.64 188.5 43.8 $181.94 $150.63 0.00 $0.00 $0.00
1/10/2021 4,521 5,700 193 0 0 25,427 0 17.7 0.61 178.5 41.5 $172.27 $142.63 0.00 $0.00 $33.39
1/11/2021 5,078 109 0 0 0 25,649 0 17.8 0.61 180.0 41.9 $173.77 $143.88 0.00 $0.00 $0.00
1/12/2021 6,289 98 0 0 0 22,558 0 15.7 0.54 158.3 36.8 $152.83 $126.54 0.00 $0.00 $0.00
1/13/2021 2,570 90 0 0 0 18,196 0 12.6 0.44 127.7 29.7 $123.28 $102.07 0.00 $0.00 $0.00
1/14/2021 4,187 101 0 0 0 23,203 0 16.1 0.56 162.9 37.9 $157.20 $130.15 0.00 $0.00 $0.00
1/15/2021 12,736 113 0 0 0 36,019 0 25.0 0.86 252.8 58.8 $244.03 $202.04 0.00 $0.00 $0.00
1/16/2021 10,168 110 0 0 0 36,415 0 25.3 0.87 255.6 59.4 $246.71 $204.27 0.00 $0.00 $0.00
1/17/2021 8,090 112 0 0 0 36,136 0 25.1 0.87 253.6 59.0 $244.82 $202.70 0.00 $0.00 $0.00
1/18/2021 3,388 18,318 679 0 663 37,309 0 25.9 0.89 261.9 60.9 $252.77 $209.28 5.10 $16.57 $117.46
1/19/2021 152 26,127 837 0 5,277 39,170 0 27.2 0.94 274.9 63.9 $265.38 $219.72 40.58 $131.88 $144.79
1/20/2021 0 25,180 837 0 3,703 35,157 70 24.4 0.84 246.8 57.4 $238.19 $197.21 28.47 $92.54 $144.79
1/21/2021 4,980 12,795 457 0 16 29,641 0 20.6 0.71 208.0 48.4 $200.82 $166.27 0.12 $0.40 $79.06
1/22/2021 7,815 106 0 0 0 33,636 0 23.4 0.81 236.1 54.9 $227.88 $188.68 0.00 $0.00 $0.00
1/23/2021 8,559 116 0 0 0 32,680 0 22.7 0.78 229.4 53.3 $221.41 $183.31 0.00 $0.00 $0.00
1/24/2021 7,022 109 0 0 0 32,151 0 22.3 0.77 225.7 52.5 $217.82 $180.35 0.00 $0.00 $0.00
1/25/2021 5,180 103 0 0 0 32,584 0 22.6 0.78 228.7 53.2 $220.76 $182.78 0.00 $0.00 $0.00
1/26/2021 3,169 16,089 580 0 1,977 37,301 0 25.9 0.89 261.8 60.9 $252.71 $209.24 15.20 $49.41 $100.33
1/27/2021 12,717 97 0 0 0 36,947 0 25.7 0.88 259.3 60.3 $250.32 $207.25 0.00 $0.00 $0.00

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF

LGVSD
Microturbine
Flow (FT103)

SCF

LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d
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1/28/2021 20,294 99 0 0 0 41,440 0 28.8 0.99 290.9 67.6 $280.76 $232.45 0.00 $0.00 $0.00
1/29/2021 15,419 107 0 0 0 49,112 0 34.1 1.18 344.7 80.1 $332.73 $275.49 0.00 $0.00 $0.00
1/30/2021 12,460 109 0 0 0 50,805 0 35.3 1.22 356.6 82.9 $344.20 $284.99 0.00 $0.00 $0.00
1/31/2021 13,159 107 0 0 0 51,893 0 36.0 1.24 364.2 84.7 $351.57 $291.09 0.00 $0.00 $0.00
2/1/2021 7,523 19,761 751 0 0 49,617 0 34.5 1.19 348.2 81.0 $336.15 $278.32 0.00 $0.00 $129.91
2/2/2021 5,957 15,757 601 0 0 49,346 0 34.3 1.18 346.3 80.5 $334.32 $276.80 0.00 $0.00 $103.97
2/3/2021 4,159 21,006 697 0 4,146 46,611 21 32.4 1.12 327.1 76.1 $315.79 $261.46 31.88 $103.61 $120.57
2/4/2021 0 29,422 957 0 5,658 43,222 3,180 30.0 1.04 303.4 70.5 $292.83 $242.45 43.51 $141.40 $165.55
2/5/2021 4 29,067 957 0 5,102 42,168 2,302 29.3 1.01 296.0 68.8 $285.69 $236.54 39.23 $127.50 $165.55
2/6/2021 0 28,257 957 0 3,726 39,249 2,941 27.3 0.94 275.5 64.0 $265.91 $220.16 28.65 $93.12 $165.55
2/7/2021 5,585 17,058 568 0 2,256 39,429 2,143 27.4 0.94 276.7 64.3 $267.13 $221.17 17.35 $56.38 $98.26
2/8/2021 7,432 305 4 0 0 41,887 0 29.1 1.00 294.0 68.4 $283.78 $234.96 0.00 $0.00 $0.69
2/9/2021 8,079 19,417 788 0 0 49,517 0 34.4 1.19 347.5 80.8 $335.48 $277.76 0.00 $0.00 $136.31
2/10/2021 10,397 25,247 1,038 0 0 58,939 0 40.9 1.41 413.7 96.2 $399.31 $330.61 0.00 $0.00 $179.56
2/11/2021 10,779 26,940 1,026 0 3,033 63,658 1,740 44.2 1.52 446.8 103.9 $431.28 $357.08 23.32 $75.80 $177.49
2/12/2021 17,888 12,776 459 0 2,157 67,176 0 46.7 1.61 471.5 109.6 $455.12 $376.82 16.59 $53.90 $79.40
2/13/2021 21,180 109 0 0 0 69,031 0 47.9 1.65 484.5 112.6 $467.68 $387.22 0.00 $0.00 $0.00
2/14/2021 26,442 109 0 0 0 72,346 0 50.2 1.73 507.8 118.1 $490.14 $405.82 0.00 $0.00 $0.00
2/15/2021 20,718 18,031 727 0 0 74,441 0 51.7 1.78 522.5 121.5 $504.34 $417.57 0.00 $0.00 $125.76
2/16/2021 10,992 36,292 1,335 0 4,256 74,932 2,859 52.0 1.79 525.9 122.3 $507.66 $420.32 32.73 $106.36 $230.94
2/17/2021 7,555 36,104 1,340 0 3,327 73,862 879 51.3 1.77 518.4 120.5 $500.41 $414.32 25.58 $83.14 $231.80
2/18/2021 4,818 36,853 1,496 0 0 65,274 0 45.3 1.56 458.1 106.5 $442.23 $366.15 0.00 $0.00 $258.79
2/19/2021 2,358 34,886 1,383 0 0 58,420 0 40.6 1.40 410.0 95.3 $395.79 $327.70 0.00 $0.00 $239.24
2/20/2021 371 33,207 1,293 0 0 49,302 0 34.2 1.18 346.0 80.5 $334.02 $276.55 0.00 $0.00 $223.67
2/21/2021 206 33,313 1,305 0 0 43,128 0 30.0 1.03 302.7 70.4 $292.19 $241.92 0.00 $0.00 $225.75
2/22/2021 1,563 27,545 1,032 0 0 40,788 0 28.3 0.98 286.3 66.6 $276.34 $228.80 0.00 $0.00 $178.52
2/23/2021 2,088 30,996 1,159 0 1,129 45,405 1,771 31.5 1.09 318.7 74.1 $307.62 $254.69 8.68 $28.21 $200.49
2/24/2021 137 33,237 1,296 0 698 44,433 867 30.9 1.06 311.9 72.5 $301.03 $249.24 5.37 $17.44 $224.19
2/25/2021 63 33,648 1,292 0 1,987 48,158 0 33.4 1.15 338.0 78.6 $326.27 $270.14 15.28 $49.66 $223.50
2/26/2021 43 35,279 1,342 0 2,802 46,561 828 32.3 1.12 326.8 76.0 $315.45 $261.18 21.55 $70.02 $232.15
2/27/2021 90 35,604 1,352 0 3,420 46,362 1,955 32.2 1.11 325.4 75.7 $314.10 $260.06 26.30 $85.47 $233.88
2/28/2021 102 36,379 1,380 0 3,884 48,625 4,219 33.8 1.16 341.3 79.3 $329.43 $272.76 29.87 $97.06 $238.72
3/1/2021 125 35,597 1,336 0 3,451 46,667 1,872 32.4 1.12 327.5 76.2 $316.17 $261.77 26.54 $86.24 $231.11
3/2/2021 134 34,772 1,311 0 3,006 45,106 1,972 31.3 1.08 316.6 73.6 $305.59 $253.02 23.11 $75.12 $226.79

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021

LGVSD
Waste Gas Burner

Flow (FT106)
SCF
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Microturbine
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LGVSD
BERS MicroTurb 1

Power Kilowatt Hour
KWH

LGVSD
BERS MicroTurb 2

Power Kilowatt Hour
KWH

LGVSD
RNG Gas

Flow (FT102)
SCF

LGVSD
Total Digester Gas

Flow (FT 101)
SCF

LGVSD
RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d
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3/3/2021 172 32,969 1,232 0 1,953 41,396 1,941 28.7 0.99 290.5 67.6 $280.46 $232.21 15.02 $48.81 $213.12
3/4/2021 359 28,739 975 0 3,488 39,933 0 27.7 0.96 280.3 65.2 $270.55 $224.00 26.82 $87.17 $168.66
3/5/2021 607 33,001 1,213 0 2,220 42,351 35 29.4 1.01 297.2 69.1 $286.93 $237.56 17.07 $55.48 $209.83
3/6/2021 461 36,762 1,497 0 0 42,580 1,137 29.6 1.02 298.9 69.5 $288.48 $238.85 0.00 $0.00 $258.96
3/7/2021 391 32,625 1,208 0 2,365 41,418 777 28.8 0.99 290.7 67.6 $280.61 $232.33 18.19 $59.10 $208.97
3/8/2021 811 32,358 1,215 0 1,653 40,569 0 28.2 0.97 284.7 66.2 $274.85 $227.57 12.71 $41.31 $210.18
3/9/2021 1,135 36,646 1,489 0 0 43,103 2,971 29.9 1.03 302.5 70.3 $292.02 $241.78 0.00 $0.00 $257.58
3/10/2021 923 30,673 1,041 0 4,550 42,966 1,772 29.8 1.03 301.6 70.1 $291.09 $241.01 34.99 $113.71 $180.08
3/11/2021 2,475 30,476 1,136 0 1,834 41,705 0 29.0 1.00 292.7 68.1 $282.55 $233.94 14.10 $45.83 $196.51
3/12/2021 1,448 36,721 1,487 0 0 44,716 470 31.1 1.07 313.8 73.0 $302.95 $250.83 0.00 $0.00 $257.23
3/13/2021 238 32,468 1,164 0 3,195 41,448 5 28.8 0.99 290.9 67.6 $280.81 $232.50 24.57 $79.85 $201.36
3/14/2021 1,341 32,468 1,164 0 3,195 41,448 5 28.8 0.99 290.9 67.6 $280.81 $232.50 24.57 $79.85 $201.36
3/15/2021 242 30,350 1,076 0 3,306 41,423 1,778 28.8 0.99 290.7 67.6 $280.64 $232.36 25.42 $82.62 $186.14
3/16/2021 1,267 32,302 1,203 0 1,958 39,016 898 27.1 0.93 273.8 63.7 $264.33 $218.86 15.06 $48.93 $208.10
3/17/2021 8,418 27,753 837 0 6,628 44,009 4,804 30.6 1.05 308.9 71.8 $298.16 $246.86 50.97 $165.64 $144.79
3/18/2021 8,604 16,347 485 0 3,769 41,196 2,043 28.6 0.99 289.1 67.2 $279.10 $231.08 28.98 $94.19 $83.90
3/19/2021 912 19,617 636 0 2,406 40,317 1,673 28.0 0.97 283.0 65.8 $273.15 $226.15 18.50 $60.13 $110.02
3/20/2021 385 30,324 1,057 0 3,524 42,042 1,059 29.2 1.01 295.1 68.6 $284.83 $235.83 27.10 $88.07 $182.85
3/21/2021 324 35,542 1,428 0 0 40,651 845 28.2 0.97 285.3 66.3 $275.41 $228.03 0.00 $0.00 $247.03
3/22/2021 386 29,895 1,053 0 2,502 38,321 201 26.6 0.92 269.0 62.5 $259.62 $214.96 19.24 $62.53 $182.16
3/23/2021 770 27,396 837 0 4,940 39,697 848 27.6 0.95 278.6 64.8 $268.95 $222.68 37.99 $123.45 $144.79
3/24/2021 174 28,950 1,007 0 2,961 39,746 1,019 27.6 0.95 279.0 64.9 $269.28 $222.95 22.77 $74.00 $174.20
3/25/2021 77 33,182 1,302 0 0 38,523 0 26.8 0.92 270.4 62.9 $260.99 $216.09 0.00 $0.00 $225.23
3/26/2021 65 33,016 1,304 0 0 37,570 0 26.1 0.90 263.7 61.3 $254.54 $210.74 0.00 $0.00 $225.58
3/27/2021 8,630 29,023 1,003 0 3,279 39,042 33 27.1 0.94 274.0 63.7 $264.51 $219.00 25.21 $81.94 $173.51
3/28/2021 5,536 13,984 432 0 2,412 37,535 891 26.1 0.90 263.4 61.3 $254.30 $210.55 18.55 $60.28 $74.73
3/29/2021 5,633 22,050 776 0 1,743 37,515 684 26.1 0.90 263.3 61.2 $254.16 $210.44 13.40 $43.56 $134.24
3/30/2021 10,064 16,759 530 0 2,343 35,354 116 24.6 0.85 248.1 57.7 $239.52 $198.31 18.02 $58.55 $91.68
3/31/2021 5,653 15,575 539 0 0 37,129 304 25.8 0.89 260.6 60.6 $251.55 $208.27 0.00 $0.00 $93.24
4/1/2021 4,929 22,343 795 0 801 37,874 0 26.3 0.91 265.8 61.8 $256.60 $212.45 6.16 $20.02 $137.53
4/2/2021 13,877 18,857 699 0 0 33,202 0 23.1 0.80 233.0 54.2 $224.94 $186.24 0.00 $0.00 $120.92
4/3/2021 12,873 609 18 0 0 31,201 0 21.7 0.75 219.0 50.9 $211.39 $175.02 0.00 $0.00 $3.11
4/4/2021 6,459 7,010 257 0 0 32,454 0 22.5 0.78 227.8 53.0 $219.88 $182.05 0.00 $0.00 $44.46
4/5/2021 171 16,898 654 0 0 37,440 0 26.0 0.90 262.8 61.1 $253.66 $210.02 0.00 $0.00 $113.13

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
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Daily

5/1/2020 - 4/30/2021
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Total Digester Gas

Flow (FT 101)
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Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
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4/6/2021 348 28,330 983 0 3,196 38,084 0 26.4 0.91 267.3 62.1 $258.02 $213.63 24.58 $79.87 $170.05
4/7/2021 516 25,991 834 0 3,876 37,257 0 25.9 0.89 261.5 60.8 $252.42 $208.99 29.80 $96.86 $144.27
4/8/2021 386 27,266 837 0 5,853 41,200 177 28.6 0.99 289.2 67.2 $279.13 $231.11 45.01 $146.27 $144.79
4/9/2021 2,947 27,583 837 0 6,229 42,714 1,513 29.7 1.02 299.8 69.7 $289.39 $239.60 47.90 $155.67 $144.79
4/10/2021 6,384 28,089 837 0 7,129 48,421 3,505 33.6 1.16 339.9 79.0 $328.05 $271.61 54.82 $178.16 $144.79
4/11/2021 8,373 28,324 837 0 7,200 56,191 1,816 39.0 1.35 394.4 91.7 $380.69 $315.20 55.36 $179.93 $144.79
4/12/2021 8,267 28,302 837 0 7,189 59,987 1,620 41.7 1.44 421.0 97.9 $406.41 $336.49 55.28 $179.66 $144.79
4/13/2021 5,248 33,657 1,145 0 5,945 64,505 2,745 44.8 1.54 452.7 105.3 $437.02 $361.83 45.71 $148.57 $198.07
4/14/2021 6,606 41,082 1,526 0 6,012 66,092 906 45.9 1.58 463.9 107.9 $447.77 $370.74 46.23 $150.24 $263.98
4/15/2021 1,284 39,510 1,502 0 3,730 63,815 1,851 44.3 1.53 447.9 104.1 $432.35 $357.96 28.68 $93.22 $259.83
4/16/2021 88 38,963 1,418 0 5,506 56,771 2,849 39.4 1.36 398.5 92.6 $384.62 $318.45 42.34 $137.60 $245.30
4/17/2021 4,328 31,674 1,217 0 232 37,531 0 26.1 0.90 263.4 61.2 $254.27 $210.53 1.78 $5.80 $210.53
4/18/2021 5,004 36,639 1,460 0 0 51,008 0 35.4 1.22 358.0 83.2 $345.58 $286.12 0.00 $0.00 $252.56
4/19/2021 3,920 36,721 1,437 0 0 52,597 0 36.5 1.26 369.2 85.8 $356.34 $295.04 0.00 $0.00 $248.58
4/20/2021 1,717 37,597 1,489 0 0 49,909 0 34.7 1.20 350.3 81.4 $338.13 $279.96 0.00 $0.00 $257.58
4/21/2021 2,063 38,966 1,431 0 4,528 54,155 41 37.6 1.30 380.1 88.4 $366.90 $303.78 34.82 $113.16 $247.55
4/22/2021 5,996 32,697 1,034 0 7,138 53,764 16 37.3 1.29 377.4 87.7 $364.25 $301.58 54.89 $178.38 $178.87
4/23/2021 4,849 31,308 957 0 7,154 57,305 854 39.8 1.37 402.2 93.5 $388.24 $321.45 55.01 $178.78 $165.55
4/24/2021 5,174 30,151 957 0 5,630 52,727 2,641 36.6 1.26 370.1 86.0 $357.22 $295.77 43.29 $140.70 $165.55
4/25/2021 6,213 31,489 957 0 7,201 57,203 1,817 39.7 1.37 401.5 93.3 $387.55 $320.87 55.37 $179.96 $165.55
4/26/2021 4,924 31,537 957 0 6,947 58,393 399 40.6 1.40 409.8 95.3 $395.61 $327.55 53.42 $173.61 $165.55
4/27/2021 8,682 31,420 957 0 6,721 55,490 1,638 38.5 1.33 389.5 90.6 $375.94 $311.27 51.68 $167.96 $165.55
4/28/2021 1,767 35,801 1,409 0 69 57,894 0 40.2 1.39 406.3 94.5 $392.23 $324.75 0.53 $1.72 $243.74
4/29/2021 54 37,617 1,412 0 3,518 53,443 0 37.1 1.28 375.1 87.2 $362.08 $299.78 27.05 $87.92 $244.26
4/30/2021 393 38,607 1,423 0 4,886 54,279 173 37.7 1.30 381.0 88.6 $367.74 $304.47 37.57 $122.10 $246.16

scfm 2.46 18.22 1.11 29.64 0.15
Avg 3,541 26,243 908 69 1,602 42,682 222 30 1.0 300 70 $289.17 $239.42 12.3 $40.04 $169.07
Max 26,442 41,082 1,537 1,383 7,202 74,932 4,804 52 1.8 526 122 $507.66 $420.32 55.4 $179.98 $265.88
Min 0 39 0 0 0 18,196 0 13 0.4 128 30 $123.28 $102.07 0.0 $0.00 $0.00

Raw Data Alternative 2: All DG to MT Alternative 1 (Status Quo): RNG and MT
BERS
Daily

5/1/2020 - 4/30/2021
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LGVSD
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LGVSD
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LGVSD
Total Digester Gas
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RNG Boiler Gas
Flow ( FT104)

SCF

Total DG SCFM MMBtu/hr (LHV) Fuel kW Value MT Average Power
Production on Full DG,

93% Uptime, kW

MT Electricity
Value

[93% Uptime],
$/d

MT Electricity
Value

[77% Uptime],
$/d

RNG Production,
DGE/d

RNG Value, $/d MT Electricity Value,
$/d
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Expressed in 2021 dollars, unescalated -- dollars

Capital Outlays
Truck Retrofit 0
Compressor Replacemen $159,068

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712
CNG Value

  Total benefits 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712

Annual Running Costs:
Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000 $6,000

  Total running costs 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000

Annual Risk Costs:
Risk cost 1
Risk cost 2
Risk cost 3
Risk cost 4
Risk cost 5
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1
R&R cost 2
R&R cost 3
R&R cost 4
R&R cost 5
R&R cost 6
R&R cost 7
R&R cost 8
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Net Benefit/(cost) (103,356) 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712 55,712

Alternative 1A: RNG & Microturbines, 20-Year UL
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 1A: RNG & Microturbines, 20-Year UL

Expressed in escalated dollars with sensitivity adjustments

Capital Outlays
Truck Retrofit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacemen 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings 61,712 63,564 65,471 67,435 69,458 71,541 73,688 75,898 78,175 80,520 82,936 85,424 87,987 90,626 93,345 96,146 99,030 102,001 105,061 108,213
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 61,712 63,564 65,471 67,435 69,458 71,541 73,688 75,898 78,175 80,520 82,936 85,424 87,987 90,626 93,345 96,146 99,030 102,001 105,061 108,213

Annual Running Costs:
Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M 6,000 6,180 6,365 6,556 6,753 6,956 7,164 7,379 7,601 7,829 8,063 8,305 8,555 8,811 9,076 9,348 9,628 9,917 10,215 10,521

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 6,000 6,180 6,365 6,556 6,753 6,956 7,164 7,379 7,601 7,829 8,063 8,305 8,555 8,811 9,076 9,348 9,628 9,917 10,215 10,521

Annual Risk Costs:
Risk cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
Net escalated benefit/(cost) (103,356) 57,384 59,105 60,878 62,705 64,586 66,523 68,519 70,575 72,692 74,873 77,119 79,432 81,815 84,270 86,798 89,402 92,084 94,846 97,692

Life cycle cost analysis

PVs in 2021 (103,356) 56,536 57,371 58,219 59,079 59,952 60,838 61,737 62,650 63,576 64,515 65,469 66,436 67,418 68,414 69,425 70,451 71,493 72,549 73,621

NPV as of 2021 1,126,395
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 1A: RNG & Microturbines, 20-Year UL

Section below can be used to graph individual values for NPV

Truck Retrofit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacemen 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity Savings 61,712 62,624 63,550 64,489 65,442 66,409 67,390 68,386 69,397 70,423 71,463 72,519 73,591 74,679 75,782 76,902 78,039 79,192 80,362 81,550
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 61,712 62,624 63,550 64,489 65,442 66,409 67,390 68,386 69,397 70,423 71,463 72,519 73,591 74,679 75,782 76,902 78,039 79,192 80,362 81,550

Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M 6,000 6,089 6,179 6,270 6,363 6,457 6,552 6,649 6,747 6,847 6,948 7,051 7,155 7,261 7,368 7,477 7,587 7,699 7,813 7,929

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 6,000 6,089 6,179 6,270 6,363 6,457 6,552 6,649 6,747 6,847 6,948 7,051 7,155 7,261 7,368 7,477 7,587 7,699 7,813 7,929
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Expressed in 2021 dollars, unescalated -- dollars

Capital Outlays
Truck Retrofit 0
Compressor Replacemen $159,068

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712 $61,712
CNG Value

  Total benefits 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712 61,712

Annual Running Costs:
Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000
Compressor Replacement $159,068 $159,068 $159,068

  Total running costs 2,000 2,000 2,000 2,000 2,000 161,068 2,000 2,000 2,000 2,000 161,068 2,000 2,000 2,000 2,000 161,068 2,000 2,000 2,000 2,000

Annual Risk Costs:
Risk cost 1
Risk cost 2
Risk cost 3
Risk cost 4
Risk cost 5
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:

R&R cost 2
R&R cost 3
R&R cost 4
R&R cost 5
R&R cost 6
R&R cost 7
R&R cost 8
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Net Benefit/(cost) (99,356) 59,712 59,712 59,712 59,712 (99,356) 59,712 59,712 59,712 59,712 (99,356) 59,712 59,712 59,712 59,712 (99,356) 59,712 59,712 59,712 59,712

Alternative 1B: RNG & Microturbines, 5-Year UL
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 1B: RNG & Microturbines, 5-Year UL

Expressed in escalated dollars with sensitivity adjustments

Capital Outlays
Truck Retrofit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacemen 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings 61,712 63,564 65,471 67,435 69,458 71,541 73,688 75,898 78,175 80,520 82,936 85,424 87,987 90,626 93,345 96,146 99,030 102,001 105,061 108,213
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 61,712 63,564 65,471 67,435 69,458 71,541 73,688 75,898 78,175 80,520 82,936 85,424 87,987 90,626 93,345 96,146 99,030 102,001 105,061 108,213

Annual Running Costs:
Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M 2,000 2,060 2,122 2,185 2,251 2,319 2,388 2,460 2,534 2,610 2,688 2,768 2,852 2,937 3,025 3,116 3,209 3,306 3,405 3,507
Compressor Replacemen 0 0 0 0 0 184,403 0 0 0 0 213,774 0 0 0 0 247,823 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 2,000 2,060 2,122 2,185 2,251 186,722 2,388 2,460 2,534 2,610 216,462 2,768 2,852 2,937 3,025 250,939 3,209 3,306 3,405 3,507

Annual Risk Costs:
Risk cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
Net escalated benefit/(cost) (99,356) 61,504 63,349 65,249 67,207 (115,181) 71,300 73,439 75,642 77,911 (133,526) 82,656 85,135 87,689 90,320 (154,793) 95,821 98,695 101,656 104,706

Life cycle cost analysis

PVs in 2021 (99,356) 60,595 61,490 62,399 63,321 (106,918) 65,206 66,170 67,148 68,140 (115,055) 70,169 71,206 72,258 73,326 (123,811) 75,510 76,626 77,758 78,907

NPV as of 2021 665,090
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 1B: RNG & Microturbines, 5-Year UL

Section below can be used to graph individual values for NPV

Truck Retrofit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacemen 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 159,068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity Savings 61,712 62,624 63,550 64,489 65,442 66,409 67,390 68,386 69,397 70,423 71,463 72,519 73,591 74,679 75,782 76,902 78,039 79,192 80,362 81,550
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 61,712 62,624 63,550 64,489 65,442 66,409 67,390 68,386 69,397 70,423 71,463 72,519 73,591 74,679 75,782 76,902 78,039 79,192 80,362 81,550

Diesel Purchase 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CNG O&M 2,000 2,030 2,060 2,090 2,121 2,152 2,184 2,216 2,249 2,282 2,316 2,350 2,385 2,420 2,456 2,492 2,529 2,566 2,604 2,643
Compressor Replacemen 0 0 0 0 0 171,174 0 0 0 0 184,202 0 0 0 0 198,221 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 2,000 2,030 2,060 2,090 2,121 173,327 2,184 2,216 2,249 2,282 186,518 2,350 2,385 2,420 2,456 200,714 2,529 2,566 2,604 2,643
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Expressed in 2021 dollars, unescalated -- dollars

Capital Outlays
Truck Retrofit $134,378
Compressor Replacement $0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547 $105,547
CNG Value
Truck Salvage Value $10,000

  Total benefits 115,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547 105,547

Annual Running Costs:
Diesel Purchase $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636
CNG O&M $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

  Total running costs 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636

Annual Risk Costs:
Risk cost 1
Risk cost 2
Risk cost 3
Risk cost 4
Risk cost 5
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1
R&R cost 2
R&R cost 3
R&R cost 4
R&R cost 5
R&R cost 6
R&R cost 7
R&R cost 8
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Net Benefit/(cost) (31,466) 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911 92,911

Alternative 2A: Microturbines Only, 93% Uptime
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 2A: Microturbines Only, 93% Uptime

Expressed in escalated dollars with sensitivity adjustments

Capital Outlays
Truck Retrofit 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacement 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings 105,547 108,714 111,975 115,334 118,794 122,358 126,029 129,810 133,704 137,715 141,847 146,102 150,485 155,000 159,650 164,439 169,373 174,454 179,687 185,078
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Truck Salvage Value 10,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 115,547 108,714 111,975 115,334 118,794 122,358 126,029 129,810 133,704 137,715 141,847 146,102 150,485 155,000 159,650 164,439 169,373 174,454 179,687 185,078

Annual Running Costs:
Diesel Purchase 12,636 13,015 13,406 13,808 14,222 14,649 15,088 15,541 16,007 16,487 16,982 17,491 18,016 18,556 19,113 19,686 20,277 20,885 21,512 22,157
CNG O&M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 12,636 13,015 13,406 13,808 14,222 14,649 15,088 15,541 16,007 16,487 16,982 17,491 18,016 18,556 19,113 19,686 20,277 20,885 21,512 22,157

Annual Risk Costs:
Risk cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
Net escalated benefit/(cost) (31,466) 95,699 98,570 101,527 104,573 107,710 110,941 114,269 117,697 121,228 124,865 128,611 132,469 136,443 140,537 144,753 149,095 153,568 158,175 162,921

Life cycle cost analysis

PVs in 2021 (31,466) 94,284 95,678 97,092 98,527 99,983 101,460 102,960 104,481 106,025 107,592 109,182 110,796 112,433 114,095 115,781 117,492 119,228 120,990 122,778

NPV as of 2021 2,019,391
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 2A: Microturbines Only, 93% Uptime

Section below can be used to graph individual values for NPV

Truck Retrofit 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacement 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity Savings 105,547 107,107 108,690 110,296 111,926 113,580 115,259 116,962 118,691 120,445 122,225 124,031 125,864 127,724 129,612 131,527 133,471 135,443 137,445 139,476
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Truck Salvage Value 10,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 115,547 107,107 108,690 110,296 111,926 113,580 115,259 116,962 118,691 120,445 122,225 124,031 125,864 127,724 129,612 131,527 133,471 135,443 137,445 139,476

Diesel Purchase 12,636 12,823 13,012 13,205 13,400 13,598 13,799 14,003 14,210 14,420 14,633 14,849 15,068 15,291 15,517 15,746 15,979 16,215 16,455 16,698
CNG O&M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 12,636 12,823 13,012 13,205 13,400 13,598 13,799 14,003 14,210 14,420 14,633 14,849 15,068 15,291 15,517 15,746 15,979 16,215 16,455 16,698
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Expressed in 2021 dollars, unescalated -- dollars

Capital Outlays
Truck Retrofit $134,378
Compressor Replacement $0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389 $87,389
CNG Value
Truck Salvage Value $10,000

  Total benefits 97,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389 87,389

Annual Running Costs:
Diesel Purchase $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636 $12,636
CNG O&M $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

  Total running costs 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636 12,636

Annual Risk Costs:
Risk cost 1
Risk cost 2
Risk cost 3
Risk cost 4
Risk cost 5
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1
R&R cost 2
R&R cost 3
R&R cost 4
R&R cost 5
R&R cost 6
R&R cost 7
R&R cost 8
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Net Benefit/(cost) (49,625) 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753 74,753

Alternative 2B: Microturbines Only, 77% Uptime
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 2B: Microturbines Only, 77% Uptime

Expressed in escalated dollars with sensitivity adjustments

Capital Outlays
Truck Retrofit 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacement 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Benefits:
Electricity Savings 87,389 90,010 92,711 95,492 98,357 101,307 104,347 107,477 110,701 114,022 117,443 120,966 124,595 128,333 132,183 136,149 140,233 144,440 148,773 153,237
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Truck Salvage Value 10,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 97,389 90,010 92,711 95,492 98,357 101,307 104,347 107,477 110,701 114,022 117,443 120,966 124,595 128,333 132,183 136,149 140,233 144,440 148,773 153,237

Annual Running Costs:
Diesel Purchase 12,636 13,015 13,406 13,808 14,222 14,649 15,088 15,541 16,007 16,487 16,982 17,491 18,016 18,556 19,113 19,686 20,277 20,885 21,512 22,157
CNG O&M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 12,636 13,015 13,406 13,808 14,222 14,649 15,088 15,541 16,007 16,487 16,982 17,491 18,016 18,556 19,113 19,686 20,277 20,885 21,512 22,157

Annual Risk Costs:
Risk cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Risk cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total risk costs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R&R Costs:
R&R cost 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R&R cost 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
  Total refurbishments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0
Net escalated benefit/(cost) (49,625) 76,995 79,305 81,684 84,135 86,659 89,259 91,936 94,694 97,535 100,461 103,475 106,579 109,777 113,070 116,462 119,956 123,555 127,261 131,079

Life cycle cost analysis

PVs in 2021 (49,625) 75,857 76,978 78,116 79,270 80,442 81,631 82,837 84,061 85,304 86,564 87,844 89,142 90,459 91,796 93,153 94,529 95,926 97,344 98,782

NPV as of 2021 1,600,411
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Risk adjustments (+/- percent):
Year of analysis 2021 Benefits 0%
Escalation rate 3.00% Capital costs 0% Life Cycle Alternative Cost Analysis ($000s)

Discount rate 1.50% Running costs 0%

Year
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Alternative 2B: Microturbines Only, 77% Uptime

Section below can be used to graph individual values for NPV

Truck Retrofit 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Compressor Replacement 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total capital outlays 134,378 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Electricity Savings 87,389 88,680 89,991 91,321 92,670 94,040 95,429 96,840 98,271 99,723 101,197 102,692 104,210 105,750 107,313 108,899 110,508 112,141 113,798 115,480
CNG Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Truck Salvage Value 10,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total benefits 97,389 88,680 89,991 91,321 92,670 94,040 95,429 96,840 98,271 99,723 101,197 102,692 104,210 105,750 107,313 108,899 110,508 112,141 113,798 115,480

Diesel Purchase 12,636 12,823 13,012 13,205 13,400 13,598 13,799 14,003 14,210 14,420 14,633 14,849 15,068 15,291 15,517 15,746 15,979 16,215 16,455 16,698
CNG O&M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

  Total running costs 12,636 12,823 13,012 13,205 13,400 13,598 13,799 14,003 14,210 14,420 14,633 14,849 15,068 15,291 15,517 15,746 15,979 16,215 16,455 16,698
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