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NOTICE OF THE REGULAR MEETING 
OF THE BOARD OF DIRECTORS 
OF THE TOWN OF DISCOVERY BAY 
Wednesday September 16, 2020 
REGULAR MEETING 7:00 P.M. 

NOTICE 
Coronavirus COVID-19 

In accordance with the Governor’s Executive Order N-33-20, and for the period in which the Order 
remains in effect, the Town of Discovery Bay Community Services District Board Chambers will be closed 
to the public.  

To accommodate the public during this period of time that the Board’s Chambers are closed to the public, 
the Town of Discovery Bay Community Services District Board of Directors has arranged for members of 
the public to observe and address the meeting telephonically.  

TO ATTEND BY TELECONFERENCE:  
Toll-Free Dial-In Number: (877)778-1806 
CONFERENCE CODE 891949 

Download Agenda Packet and Materials at http://www.todb.ca.gov/ 

REGULAR MEETING 7:00 P.M. 
A. ROLL CALL AND PLEDGE OF ALLEGIANCE

1. Call business meeting to order 7:00 p.m.
2. Pledge of Allegiance.
3. Roll Call.

B. PUBLIC COMMENTS (Individual Public Comments will be limited to a 3-minute time limit)
During Public Comments, the public may address the Board on any issue within the District’s jurisdiction which
is not on the Agenda. The public may comment on any item on the Agenda at the time the item is before the
Board for consideration by filling out a comment form. The public will be called to comment in the order the
comment forms are received.  Any person wishing to speak must come up and speak from the podium and
will have 3 minutes to make their comment.  There is a device on the podium with a green, yellow, and red
light.  The yellow light will come on 30 seconds before the end of the 3 minutes. There will be no dialog between
the Board and the commenter as the law strictly limits the ability of Board members to discuss matters not on
the agenda.  We ask that you refrain from personal attacks during comment, and that you address all
comments to the Board only.  Any clarifying questions from the Board must go through the President.
Comments from the public do not necessarily reflect the viewpoint of the Directors.

C. CONSENT CALENDAR
All matters listed under the CONSENT CALENDAR are considered by the District to be routine and will be
enacted by one motion.
1. Approve DRAFT minutes of regular meeting for September 2, 2020.
2. Government Code Section 53065 5 Annual Report FY19-20.
3. Capacity Fee Charge Report.
4. Approve Register of District Invoices.

D. PRESENTATIONS

TOWN OF DISCOVERY BAY 
A COMMUNITY SERVICES DISTRICT

President – Bill Pease • Vice-President – Bryon Gutow • Director – Robert Leete • Director – Bill Mayer 

SDLF Platinum-Level of Governance 
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E. MONTHLY WATER AND WASTEWATER REPORT – VEOLIA
1. Veolia Report – Month of August 2020

F. DISCUSSION AND ACTION ITEMS
1. Discussion and Possible Action Regarding Community Center Pool.
2. Discussion and Possible Action Regarding Advisian (WorleyParsons Group) Scope of Work to Perform

Detailed Design and Construction Support Engineering Services for Outfall Diffuser Replacement
Project in the Amount of $145,150.

3. Discussion and Possible Action Regarding Stantec Scope of Work to Perform Computational Fluid
Dynamics Modeling Engineering Services for UV System at Plant No. 2 as part of the Denitrification
Project in the Amount of $54,500.

4. Discussion and Possible Action Authorizing Luhdorff & Scalmanini to Prepare the Water System Asset
Management Plan in the Amount of $224,612.

5. Discussion and Possible Action Authorizing Luhdorff & Scalmanini to Prepare the America’s Water
Infrastructure Act (AWIA) Risk and Resilience Assessment in the Amount of $25,000.

G. MANAGER’S REPORT

H. CORRESPONDENCE RECEIVED

I. FUTURE AGENDA ITEMS

J. ADJOURNMENT
1. Adjourn to the regular meeting on October 7, 2020 beginning at 7:00 p.m. at the Community Center

located at 1601 Discovery Bay Boulevard.

“This agenda shall be made available upon request in alternative formats to persons with a disability, as required 
by the American with Disabilities Act of 1990 (42 U.S.C. § 12132) and the Ralph M. Brown Act (California 
Government Code § 54954.2). Persons requesting a disability related modification or accommodation in order to 
participate in the meeting should contact the Town of Discovery Bay, at (925) 634-1131, during regular business 
hours, at least forty-eight hours prior to the time of the meeting.” 

"Materials related to an item on the Agenda submitted to the Town of Discovery Bay after distribution of the 
agenda packet are available for public inspection in the District Office located at 1800 Willow Lake Road during 
normal business hours." 
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MINUTES OF THE REGULAR MEETING 
OF THE BOARD OF DIRECTORS 
OF THE TOWN OF DISCOVERY BAY 
Wednesday September 2, 2020 
REGULAR MEETING 7:00 P.M.  

NOTICE 
Coronavirus COVID-19 

In accordance with the Governor’s Executive Order N-33-20, and for the period in which the Order 
remains in effect, the Town of Discovery Bay Community Services District Board Chambers will be closed 
to the public.  

To accommodate the public during this period of time that the Board’s Chambers are closed to the public, 
the Town of Discovery Bay Community Services District Board of Directors has arranged for members of 
the public to observe and address the meeting telephonically.  

TO ATTEND BY TELECONFERENCE:  
Toll-Free Dial-In Number: (877)778-1806 
CONFERENCE CODE 891949 

Download Agenda Packet and Materials at http://www.todb.ca.gov/ 

REGULAR MEETING 7:00 P.M. 
A. ROLL CALL AND PLEDGE OF ALLEGIANCE

1. Call business meeting to order 7:00 p.m. – By President Pease
2. Pledge of Allegiance – By Director Robert Leete.
3. Roll Call – All present.

B. PUBLIC COMMENTS (Individual Public Comments will be limited to a 3-minute time limit)
Public comment regarding:

• New Town office project. Would like Town to have a Board Agenda Item for a full discussion of this
project.

C. CONSENT CALENDAR
All matters listed under the CONSENT CALENDAR are considered by the District to be routine and will be
enacted by one motion.
1. Approve DRAFT minutes of August 19, 2020 Regular Board of Director’s meeting.
2. Approve Register of District Invoices.
Motion made by Vice President Bryon Gutow to approve items on the Consent Calendar as presented.
Second by Director Robert Leete.
Vote: Motion Carried – AYES: 5, NOES: 0, ABSTAINED: 0, ABSENT: 0

D. AREA AGENCIES REPORTS / PRESENTATION
1. Supervisor Diane Burgis, District III Report.

None.
2. Assembly Member Jim Frazier, District 11.

Jennifer Quallick, Director for Assembly Member Jim Frazier advised that City Hall is not open to the
public but staff is working remotely. Staff is working on EDD claims and DMV questions as well as
anything else staff can currently provide help with. Jennifer Quallick provided her contact information;
office number 925-513-0411, email is jen.quallick@asm.ca.gov.

TOWN OF DISCOVERY BAY 
A COMMUNITY SERVICES DISTRICT

SDLF Platinum-Level of Governance 

President – Bill Pease • Vice-President – Bryon Gutow • Director – Kevin Graves • Director – Robert Leete • Director – Bill Mayer 
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3. Sheriff’s Office Report.  
Lieutenant Mark Johnson provided an update for the month of August. Discussed calls received by the 
Sheriff’s Office and Marine Patrol. Lt. Johnson gave report on arrests, traffic violations, mail theft, drug 
arrests among other crimes. Stated there is an increase in identity thefts and urged community to keep 
a close eye on their credit reports. Congratulated Deputy Cody Castelluccio chosen for Patrol Deputy of 
the Month. Deputy Cody Castelluccio is a Discovery Bay resident.  
President Bill Pease congratulated Deputy Cody Castelluccio for his dedication and hard work. 

4. CHP Report. 
Officer Donnie Thomas provided an update on activity for the month of August. Provided information 
regarding traffic violations, local arrests. Early morning patrols are being done and CHP presence has 
increased in Town. 

5. East Contra Costa Fire Protection District Report. 
East Contra Costa Fire Department Battalion Chief Ross Macumber provided updates for the months of 
July and August. Reported calls received, fires reported and vehicular accidents. Increase in fires in 
July was taxing for the Fire Department. Fourth of July holiday was extremely busy due to fireworks and 
exceedingly dry vegetation. Fireworks were confiscated and fines were issued. August report included 
fires started by lightning, traffic citations and arrests. Weed abatement standards are still being 
enforced. New Engine 53 is now in service, Engine 59 is coming into service in mid-September. 
Director Bill Mayer asked for an update on the Chief’s Town Hall Meeting in August. 
Battalion Chief Macumber indicated he did not attend meeting but encouraged everyone to look on 
social media. 
Director Bill Mayer stated he would like to see more Town Hall Meetings as he found it very useful. 

 
E. LIAISON REPORTS 

 
F. PRESENTATIONS 

1. Recognition of Robert Leete’s Service on the Board of Directors. 
President Bill Pease thanked Director Robert Leete for his service to the Town throughout the years.  
Director Robert Leete states he believes the Town is better today than when he arrived. Said the Town 
Board and staff are wonderful people to work with. He appreciates the time he was able to enjoy as part of 
the Town Board. 
Director Kevin Graves thanked Director Robert Leete for his expertise and experience.  
Director Bill Mayer relayed that Director Robert Leete will be missed and he was part of a great Board. 
General Manager Mike Davies spoke on behalf of Town staff and thanked Director Robert Leete for his 
support and service. General Manager Mike Davies announced that Director Robert Leete has been an 
extremely valuable asset, especially on the Finance Committee.  
Vice President Bryon Gutow thanked Director Robert Leete for being a great teacher and providing a 
different perspective.  
2. Discussion Only Regarding the Progress of the Pool Plans and Correspondence of the Current Pool 

Contractor. 
General Manager Mike Davies provided the Committee with an update regarding the Community Center 
Pool plans. He spoke to Tony Adams of Adams Pool Solutions on August 27, 2020. Mr. Adams stated that in 
order to get the pool refurbished by April 2021, he would need to get the final approval by October 2020. The 
plans for a new pool have been approved by the County. Once a contractor has been identified, permits will 
be issued. Total cost of permits is $22,029. With this information, General Manager Mike Davies asked 
Terracon if there is a new estimated pool cost. Terracon’s reply was an estimated pool cost of 
$1,418,609.00. This response was received approximately an hour ago and Town has not had time to reflect 
on this significant increase in cost. 
Director Kevin Graves stated Town has a deadline from the other contractor. If there are delays in deciding, 
we are making a decision to not have a pool next season. Expressed there are health issue concerns with 
swimming in the delta. 
Director Bill Mayer said a decision is necessary, but it can’t be rushed. He suggested working with Terracon 
to figure out the details, then come back on September 16th to discuss this item with the Board for a decision. 
President Bill Pease inquired about revenue and cost of having a pool. Requesting Town take a look at the 
cost to run the pool, cost of additional staff, possible cost appointed for renting the pool for events and any 
other associated costs and expenses to present this to the Board on September 16, 2020. President Bill 
Pease states there are three options; refurbish the current pool, expand the pool, or have no pool at all. 
President Bill Pease asked the Town to assess all three options and bring that information forward to the 
Board at the next BOD meeting. 
Vice President Bryon Gutow reminded the Board of Terracon’s original quote which disclosed the possibility 
of 10-15% increase. This jump in the cost was expected. Vice President Bryon Gutow stated the request for 

4



 
 

 
Town of Discovery Bay Board of Directors 

  Agenda Minutes for September 2, 2020 - Pg.3 

 

 

cost and expenses regarding the pool is crucial information that is required; however, it should have been 
asked for 18 months ago when the pool planning started. He expressed his frustration. 
Director Bill Mayer said there is also the option to open the project for RFP. This decision is still to be 
discussed. 
Public comment regarding: 

• Concerns on how the Town will gather revenue to pay for a pool. 

• The length of time it has taken the Board to make a decision. 

• The cost to refurbish the current pool. 

• Why has the affordability not been analyzed prior to today?  

• How much has been spent so far to prepare for a pool? 

• Misconceptions regarding difference in pool sizes, costly repairs to existing pool. The importance of 
a pool in a water based community. 

• Interest in seeing progress in the bidding process. 

• The lack of recreational activities in Discovery Bay.  

• Expense of a large pool while other, more important projects are necessary. 

• Lack of revenue being made by the Community Center. 

• River Otters having their own pool and not having to travel for competitions. Swim meets will bring in 
profits to small businesses. 

• Revenue being spent while taking family out of town for any swimming activities can be kept in 
Discovery Bay. 

General Manager Mike Davies clarified direction for the next Board meeting for this item. Board declined 
a presentation from Terracon. Board is interested in a review of the future cost for refurbishing, a new 
pool, and how much has already been invested.   
Director Bill Mayer suggested Town staff contact Terracon to see if quote provided can be refined. 
Direction was given to staff to bring back as an Action Item, the following three options: 

• Cost of refurbishing pool 

• Cost of a new pool 

• Review option to not have a pool 
3. Discussion Regarding County Landscape Zones. 
General Manager Mike Davies had a telephone meeting with County Public Works regarding their landscape 
zones in Discovery Bay jurisdiction upon the request of the Board. Questions asked by the Town to County 
Public Works were as noted below. 

• How does the County determine how much will be withheld by the county to allow for landscaping 
funds to the Town? 
County replied that there is no set formula to generate such an amount. Monies are held in a reserve 
depending on the needs of the zone. 

• Do the same rates and same methodology apply to other areas of the county? Can we be provided 
with examples? 
Discovery Bay is unique in that we have a public agency landscape contract. We can ask for extra 
money to be taken out of the reserve for that zone if any money is there. 
General Manager Mike Davies asked about the possibility to use County General Funds to support 
underfunded areas? 
There may be Chief Administrative Officer discretionary money that we can ask for but that would be 
under rare circumstances. County staff included that any unspent funds from the previous year may be 
used for maintenance and landscape needs including paying a contractor to catch up on deferred 
maintenance. 

• Can you provide any landscape agreements between the County and other areas? 
There are no other agreements. Town of Discovery Bay is the only agreement and there is nothing 
similar to what we have. Other zones across the county are suffering worse than Discovery Bay. Some 
zones run out of funds months before the end of the fiscal year and no landscape services are provided 
during that time. County Public Works Landscaping Department is understaffed. Stating that if County 
was to provide landscaping services, they would not be able to provide the quality of service the 
inhouse landscapers can provide. Adding that landscape complaints are commonplace throughout the 
county. County Public Works staff mentioned previous talks about Discovery Bay taking over ownership 
their zone’s and talks fell through.  
President Bill Pease asked when the County completes their budget. He indicated Supervisor Burgis 
called him and advised that she would look into providing some assistance once the County budget is 
completed. 
General Manager Mike Davies was interested in the possibility of reaching out to Supervisor Burgis’ 
office to look into what type of help she can provide. 
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G. DISCUSSION AND ACTION ITEMS 
1. Discussion and Possible Action Regarding Landscape Contracting for Zone 8. 
Parks and Landscape Manager Bill Engelman discussed the cost of getting a contractor to do landscaping 
projects, compared to the cost of a contractor doing smaller tasks and leaving the heavier work for Town 
landscapers. Parks and Landscape Manager Bill Engelman suggested saving the Town money by hiring a 
contractor to do a clean up and inhouse landscapers will take care of keeping up with enhancements. 
President Bill Pease asked how much time it has taken to do the entrance to Discovery Bay Blvd.  
Parks and Landscape Manager Bill Engelman stated it has been nearly two weeks. 
Director Bill Mayer advised to keep watering Cornell Park and that much improvement has been done. 
President Bill Pease and Parks and Landscape Manager Bill Engelman had a discussion regarding the order 
in which areas will be addressed. 
General Manager Mike Davies recommended Parks and Landscape Manager Bill Engelman work closely 
with the Parks and Recreation Committee to proceed with hiring a contractor for cleanup. 
Director Kevin Graves suggested starting with Clipper Drive. 
General Manager Mike Davies asked if the direction is to just get it done. 
President Bill Pease directed Town staff to proceed with contractor for cleanup and then continue with 
inhouse enhancements. 
Public comment regarding: 

• Inquiry regarding financing for this landscaping project 

• Is Poe Street done being worked on? States job looks incomplete. Inquiry if public will need to start 
calling in to request certain areas be mowed? 

• Overgrown weeds. Discussion of spending money on other things and not focusing on the 
appearance of the Town. 

• Is landscaping waiting for the weeds to die in the winter and then starting fresh? Can some areas be 
addressed now? 

 
H. MANAGER’S REPORT 
 
I. GENERAL MANAGER’S REPORT 

1. Report Regarding Appointment for Vacancy and Election Procedures. 
Legal Counsel Rod Attebery provided the Board and Town staff with direction for the process of replacing 
Director Robert Leete on the Board of Directors. After conversing with the Board, Legal Counsel Attebery 
indicated the following: 

• Appointment of vacancy shall be made within 60 days of Director Robert Leete’s last day. 
September 3, 2020 plus 60 days will be November 2, 2020. 

• The two incumbent members are prohibited from applying for appointment. 

• Town staff will post notice of the vacancy in three separate locations. 

• Application period will close on September 21, 2020. 

• Vacancy will need to be posted at least 15 days before appointment is made. 

• If one of the running candidates gets selected, they will take the appointed seat for a two year term. 
If that running candidate wins the election or places second, they will vacate the appointment and 
they will start a new term as an elected Board Member. Thus meaning, there will be a new 
appointment after the election for the vacated seat. 

• In the event of a tie vote, it becomes a NO vote and then it will go to the Supervisor for appointment.  

• Application, resume and bio are required and will be reviewed by the Board. 

• Interviews will be held telephonically at a Special Board of Director’s meeting on September 23, 
2020. 

• All applicants will be allowed 3 minutes to speak during the interview. 

• Decision of appointment will be made on October 7, 2020. 
 

J. DIRECTORS’ REPORTS  
1. Standing Committee Reports. 

a. Communications Committee Meeting (Committee Members Bill Pease and Bryon Gutow) 
September 2, 2020. 
Vice President Bryon Gutow provided the Board with a summary from today’s Communications 
Committee Meeting. Analytics of the Town’s website were provided during the meeting and there 
was a discussion of possible updates on the features available through mobile devices. 

b. Parks and Recreation Committee Meeting (Committee Members Kevin Graves and Bryon Gutow) 
September 2, 2020. 
Director Kevin Graves stated all items discussed during the Parks and Recreation Committee 
meeting were also discussed during tonight’s BOD meeting. 
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c. Water and Wastewater Committee Meeting (Committee Members Bill Pease and Bill Mayer) 
September 2, 2020. 
Director Bill Mayer advised there was discussion regarding the Asset Management Plan which 
will be presented for possible action at the next Board of Director’s Meeting. New AWIA 
requirement will be discussed for action. Diffuser was discussed. UV container is too turbulent 
and causing a quality issue. 

2. Other Reportable Items. 
 

 
K. CORRESPONDENCE RECEIVED (Information Only)  

 
L. FUTURE AGENDA ITEMS 
 
M. ADJOURNMENT     

1. Adjourned at 8:52 p.m. to the next regular meeting of September 16, 2020 beginning at 7:00 p.m. at the 
Community Center located at 1601 Discovery Bay Boulevard.  

 
 
“This agenda shall be made available upon request in alternative formats to persons with a disability, as required 
by the American with Disabilities Act of 1990 (42 U.S.C. § 12132) and the Ralph M. Brown Act (California 
Government Code § 54954.2). Persons requesting a disability related modification or accommodation in order to 
participate in the meeting should contact the Town of Discovery Bay, at (925) 634-1131, during regular business 
hours, at least forty-eight hours prior to the time of the meeting.” 
 
"Materials related to an item on the Agenda submitted to the Town of Discovery Bay after distribution of the 
agenda packet are available for public inspection in the District Office located at 1800 Willow Lake Road during 
normal business hours." 
 
 
 
//ym//090920 
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Town of Discovery Bay  
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By: Lesley Marable, Accountant 
Submitted By: Michael R. Davies, General Manager  
 
 
Agenda Title 
 
Approve Annual Disclosure pursuant to California Government Code Section 53065.5. 
 
 
Recommended Action 
 
Receive and File (No Action Necessary). 
 
 
Executive Summary 
 
California Government Code Section 53065.5 requires special districts to disclose the following: 
 

53065.5. Each special district, as defined by subdivision (a) of Section 56036, shall, at least annually, disclose any 
reimbursement paid by the district within the immediately preceding fiscal year of at least one hundred dollars ($100) for 
each individual charge for services or product received. "Individual charge" includes, but is not limited to, one meal, 
lodging for one day, transportation, or a registration fee paid to any employee or member of the governing body of the 
district. The disclosure requirement shall be fulfilled by including the reimbursement information in a document published 
or printed at least annually by a date determined by that district and shall be made available for public inspection. 

 
Subsequently, the attached list of reimbursements for the FY ending June 30, 2020 complies with Government Code 
Section 53065.5. 
 
This is an annual disclosure. 
 
 
 
 
 
 
 
  
Fiscal Impact:  
 

Amount Requested  $ N/A 
Sufficient Budgeted Funds Available?:     (If no, see attached fiscal analysis) 

 Prog/Fund #      Category:  Pers.     Optg.     Cap.       -or-   CIP#      Fund# 

 

Previous Relevant Board Actions for This Item 

 
N/A 
   
Attachments 

  
Reimbursements for the FY ending June 30, 2020 
 

 

AGENDA ITEM: C-2 
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Date Name Reason
Reimbursement 

Amount

07/15/19 Mike Yeraka Personal Protective Equipment $203.47

11/26/19 William Engleman Personal Protective Equipment $216.49

09/11/19 Matthew Beavers Mileage/Training  3 Days $337.90

10/08/19 Kevin Graves Hotel/Conference 4 Days $886.51

Car Rental/Conference  $367.08

Airfare/Conference  $340.96

10/08/19 Bryon Gutow Airfare/Conference $245.96

10/08/19 Robert Leete Hotel/Conference 3 Days $728.04

Mileage/Conference  $434.42

10/08/19 William Mayer Hotel/Conference 3 Days $647.60

Agenda Item C-2

Annual Compliance Report for FY 2019/2020                                                                                                                                                                                                       

Government Code Section 53065.5
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By: Julie Carter, Finance Manager 
Submitted By: Michael R. Davies, General Manager 
  
Agenda Title 
 

Discussion and Possible action to approve Capacity Fee Charge Report for Fiscal Year 2019-2020. 
 

 
Recommended Action 
 
 

Approval of the Capacity Fee Charge Report for the Fiscal Year 2019-2020. 
 

 
Executive Summary 
 
Each year, the District is required to prepare a “Capacity Fee Charge” Report within 180 days of the end of each fiscal 
year.  The report identifies those charges deposited into the District’s capacity charges account, the amount in the account, 
how and when the charges were expended, and a description of all improvements completed or to be completed with the 
capacity charge funds.   
 
For FY 2019/20, water capacity charges in the amount of $189,150.00 and wastewater capacity charges in the amount of 
$254,619.00 were collected in the fiscal year. An additional $22,230.00 has also been paid to account for administrative, 
connection, and inspection fees and charges. 
 
The capacity and connection fee account balance is $4,769,059.33.  No funds were spent during this reporting period. 
However, several capital projects will be moving forward, which require the expenditure of these funds.  The projects are 
included in the Town’s Five-Year Capital Improvement Program. 

 
 

 
Fiscal Impact: 
 

Amount Requested  - None 
Sufficient Budgeted Funds Available?:    N/A 

Previous Relevant Board Actions for This Item 
 
 
This is an annual action of the Board. 
 

 
Attachments 
 
Capacity Fees Collected for 2019-20 
 

 

 

AGENDA ITEM: C-3 
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Customer Admin/Connect/Inspect Fee W Cap Fee WW Cap Fee
Kiper Homes 21,090.00$                                 179,450.00$      230,559.00$         

R Coppin 570.00$                                      4,850.00$          12,030.00$            
M Maxey 570.00$                                      4,850.00$          12,030.00$            

Total $22,230.00 $189,150.00 $254,619.00

Capacity Fee Totals Received FY 2019-2020
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 
Prepared By:   Julie Carter, Finance Manager & Lesley Marable, Accountant 
Submitted By:    Michael R. Davies, General Manager  

 
Agenda Title 
 
Approve Register of District Invoices. 
 
 
Recommended Action 
 
Staff recommends that the Board approve the listed invoices for payment. 
 
 
Executive Summary 
 
District invoices are paid on a regular basis, and must obtain Board authorization prior to payment.  Staff recommends  
Board authorization in order that the District can continue to pay warrants in a timely manner. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fiscal Impact: 
 

Amount Requested  $ 437,739.88 
Sufficient Budgeted Funds Available?:  Yes   (If no, see attached fiscal analysis) 

 Prog/Fund #    See listing of invoices.  Category:  Operating Expenses and Capital Improvements        
 

Previous Relevant Board Actions for This Item 
 
 
 
Attachments 
 
Request For Authorization to Pay Invoices for the Town of Discovery Bay CSD  2020/2021 
 

 

AGENDA ITEM: C-4 
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Veolia Water North America $329,247.62

CaliforniaChoice Benefit Admin $19,796.74

J.W. Backhoe & Construction, Inc. $16,054.46

Neumiller & Beardslee $15,419.00

Dryco Construction, Inc. $14,820.00

Badger Meter $5,607.00

Devil Mountain Wholesale Nurse $5,539.08

Town of Discovery Bay CSD $5,539.08

Brentwood Decorative Rock, Inc. $4,820.91

Brentwood Press & Publishing $4,688.00

CVCWA $2,750.00

Matrix Trust $2,573.83

Univar Solutions USA Inc. $1,760.17

U.S. Bank $1,540.00

Terracon Consultants, Inc. $1,125.00

Watersavers Irrigation Inc. $933.28

Verizon Wireless $846.55

Mt. Diablo Resource Recovery $789.56

Brentwood Ace Hardware $511.26

Robert Leete $460.00

William Mayer $460.00

Aflac $365.58

Bill Pease $345.00

Kevin Graves $301.99

Bryon Gutow $230.00

Quadient Leasing USA, Inc. $214.58

Office Depot $211.72

ReliaStar Life Insurance Company $200.00

Discovery Bay Designs $194.30

Geotab USA, Inc. $177.75

UniFirst Corporation $120.00

Alhambra $85.70

Monica Gallo $11.72

$437,739.88

                               For The Meeting On September 16, 2020

                             Town of Discovery Bay CSD

                             Fiscal Year 7/20 - 6/21
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Town of Discovery Bay, CA  

Water & Wastewater 
 

 MONTHLY OPERATIONS REPORT 
August 2020 

 
 

4022 Days of Safe Operations 

195,064 worked hours without a recordable incident  

 

TRAINING: 

 

• Safety 
o JJ- Keller Arc/Flash Awareness and Safety  
o JJ- Keller Ladder Safety for General Industry  
o OPL—Stretching  
o OPL—House Keeping   
o OPL—Face covering  
o OPL—Line of Fire  

• Operation 

o Revise wasting calculation sheet to maintain the right amount sludge 

inventory our goal MCRT 15 days At this time we have an average of 17 

days  

 
REPORTS SUBMITTED TO REGULATORY AGENCIES: 

 

• Monthly Discharge Monitoring Report (DMR) 

• Monthly electronic State Monitoring Report (eSMR) 

• Monthly Coliform Report, State Water Board (DDW) 

• Quarterly water samples TTHM HAA5 water boards 

 
WATER SERVICES 

 

Groundwater Well:  

• 1B - Active  

• 2 – Active 

• 4 – Active 

• 5B - Active (Standby only) 

• 6 – Active 

• 7 - Active 
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2020 Monthly Water Production Table (MG):  

 

 

January February March  April May June 

40 53 61 68 113 124 

July August September October November December 

134 127.4     
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Bacteriological Test Results: 

 

• All 16 Bacti samples were absent  
 

Routine Bacteria  

Samples Collected 
No. Total Coliform 

Positives 

No. Fecal/E. coli 

Positives 

Brown Water  

Calls 

Fire Hydrant  

Flushing 

• 16 

 

• 0 • 0 • 0 • 0 
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WASTEWATER SERVICE 
 

 

National Pollution Discharge Elimination System (NPDES): 

 
NPDES Related  

Excursions 

Permit Parameter 

 

NPDES Parameter 

 Limit 

 Actual Parameter 

Result 

• 0 • N/A • N/A • N/A 

 

COLLECTION 
 
Lift Station Status: 

 

 

 

 

 

 

 

 

 

 

Sewer System: 

 

     WW Effluent 

Parameter 

 

Permit 

Limits 

 

July 

Lab Data 

 

August 

Lab Data 

Flow, MG Effluent, monthly total ------------------

-- 
42.4 

34.5 

Flow,  MG Daily Influent Flow, avg. N/A 1.4 1.36 

Flow,  MG Daily Discharge Flow, avg.  2.35  1.4 1.11 

Effluent BOD5, mg/L, monthly avg. 10 1.1 1.1 

Effluent TSS, mg/L, monthly avg. 10 0.7 0.6 

Total Coli form 7 day Median Max 23 ND ND 

Total Coli form Daily Maximum 240 ND ND 

Eff NTU, Daily avg, 2 0.4 0 

Eff Ammonia (N), mg/L, Daily Max 8.4 0.1 0.093 

% Removal  BOD5, monthly avg. 85% min. 99.4% 99.5% 

% Removal, TSS, monthly avg. 85% min. 99.7% 99.6% 

Electrical Conductivity, umhos/cm annual avg. 2400 2470 2500 

# of Active 

Lift Stations 
# of Inactive 

Lift Stations        SSO 
Wastewater 

Received (MG) 

• 15 • 0 • 0 • 46 
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• Continue collection sanitary sewer line assessment  

• Flushed/CCTV will be performed after assessment 

• Manhole & covers are inspected during assessment.  

• All Lift Stations Isolation valve and isolation plug valve need to be replace    
 

MAINTENANCE 
  

 Preventive and Corrective: 

 

August 

 
 

 
 

 

Call & Emergency Response 
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Call Outs                                       Emergencies  

9 Physical 17 remote due to SCADA 
concern  

    0 

 

Regular Hours   Overtime 

806 hours  39 hours  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TERMS 

 
WWTP    WASTEWATER TREATMENT PLANT 
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WTP   WATER TREAMENT PLANT 

 

WL   WILLOW LAKE 

 

NP   NEWPORT  

 

VFD   VARIABLE FREQUENCY DRIVE 

 

WO   WORK ORDER 

 

PLC   PROGRAMMABLE LOGIC CONTROLLER 

 

L/S   LIFT STATION 

 

SSO                                SANITARY SEWER OVERFLOW 

 

BOD   BIOLOGICAL OXYGEN DEMAND 

 

TSS   TOTAL SUSPENDED SOLIDS 

 

MGD   MILLION GALLONS PER DAY 

 

mg/l   MILLIGRAMS PER LITRE 

 

CCTV   CLOSED CIRCUIT TELEVISION 

 

PPM   PARTS PER MILLION 

 

RAS   RETURN ACTIVATED SLUDGE 

 

WAS   WATSE ACTIVATED SLUDGE 

 

UV                                   ULTRAVIOLET LIGHT 
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By:     Michael R. Davies, General Manager 
Submitted By:   Michael R. Davies, General Manager 

Agenda Title   
 
Discussion and Possible Action Regarding Community Center Pool. 
 
 
Recommended Action 
 
Direct staff to either: Option #1 – eliminate pool; Option #2 – proceed with RFP on new pool project; or Option #3 – 
resume refurbishing existing pool. 
 

 
BACKGROUND 
 

Timeline Summary: 
 
05/12/18 Contract signed with Adams Pool Solutions to renovate existing pool in the amount of $175,875. 
11/07/18 Staff suspends pool renovation to explore going to a 6-lane competitive pool. This must be done as a 
  “Design-Bid-Build” project, not a change order. 
12/05/18 Board approves contract with Terracon Pool Designs to provide a Geotechnical Report and  
  Facility/Property Condition Report in the amount of $32,650. 
02/06/19 Terracon provides completed Geotechnical Report and Facility/Property Condition Report.   Terracon 
  provides 3 pool design options for competitive pool, along with estimated construction costs for each 
  option.  Option #1- $1,065,700; Option #2- $1,088,500; Option #3- $1,122,500.  Park and Recreation 
  Committee is tasked with making a recommendation on which, if any, pool design option would be the 
  best choice.  Finance Committee was tasked with making a recommendation on how it would  
  be paid for.  
04/03/19 Board was presented with Committee Recommendations.  Park and Recreation Committee  
  recommended that IF a new pool was to be built, it should be Option #3. The Finance Committee  
  recommended that IF Option #3 were to be built it could be paid for out of Hofmann monies.  Begin 
  paying for the pool with existing Hofmann monies on hand, borrow the balance from Wastewater, and 
  payback Wastewater with future Hofmann payments.   
05/09/19 Board voted to have Terracon design new pool Option #3 to determine more accurate costs in the 
  future.  
06/14/19 Contract signed with Terracon to design Option #3 in the amount of $42,500. 
08/31/20 County has approved plans.  Permit costs are at $22,029 (payable once contractor is named). 
09/02/20 Board is advised that Adams Pool Solutions will need “go-ahead” by beginning of October to resume 
  and complete the pool renovation in time for 2021 swim season.  The new pool plans have been  
  completed and Terracon has revised the estimated construction cost to be $1,418,610 (attached). 
 
 Cost Tracking to Date 
 
Invoiced Payments to date for current pool renovation:     $92,230 
 
Terracon Payments to Date        $75,150 
 Geotech and Facility/Property Condition Report:  $32,650 
 Pool Design         42,500 
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OPTIONS FOR CONSIDERATION 
 
 Option #1 – Eliminate Pool 
 
Elimination of the pool would require, at a minimum, demolition of the existing pool structure and pump house, relocation 
of the equipment shed, and disposal of pump equipment.  The area would need to be filled to surface, and the surface 
area would require landscape or other suitable replacement. 
 
Total Estimated Cost to Eliminate Pool:  $156,975 
 
Demolition of the pool would eliminate all future operating costs associated with the pool. 
 
 Option #2 – Proceed with RFP on New Pool Project 
 
Pool plans are complete, and a revised construction estimate is at $1,418,610.  This estimate does not include 
additional costs such as development of an RFP, contingency safeguards, permit fees, construction management, loan 
interest and later identified associated improvements.  To pay for the pool, it would require a combination of Hofmann 
money and an interest-bearing loan.  Based on the estimates provided, Hofmann monies alone will not cover the total 
cost of the pool.  
 
Cost of New Pool:    $1,418,610 
15% Contingency:         212,800 
11% Construction Management & Inspection      156,000   
Terracon Construction Administration:         10,000 
Cost of Permits:            22,029 
Cost of RFP Development:            2,500 
Loan Interest       ?? 
 TOTAL:     $1,821,939 
 
Hofmann Money Available as of Dec 2020 $   978,002 
Hofmann Money Balance as of Dec 2020      393,827  ($433,209 if payments made to 12/23) 
 TOTAL:     $1,371,829  ($1,411,212 if payments made to 12/23) 
 
 
Total estimated annual revenue from pool operation is:  $  40,750 
Total estimated annual operating and staffing costs are:  $130,567 
     Differential:  $(89,817) 
 
 Option #3 – Continue Refurbishing of Existing Pool 
 
Tony Adams, owner of Adams Pool Solutions, states that refurbishment of the pool can be completed in April 2021 if the 
authorization to proceed is given by the beginning of October 2020.   
 
Cost to Refurbish Pool:  $175,875 (budgeted) 
Paid to date:   $  92,230  
 TOTAL REMAINING   $  83,645 
 
Total estimated annual revenue from pool operations is:  $  26,180 
Total estimated annual operating and staffing costs are:  $100,566 
     Differential:  $(74,386) 
 

 

Attachment 
 

1. Revenue and Expense Slides 
2. Terracon Revised Cost Estimate 

 

 

 

AGENDA ITEM: F-1 
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1

Description Cost
Demolition and Fill
  Pool Demolition 65,000               
  Dirt 40,000               

Refurbish Area
  New Irrigation 2,000                 
  Compost Mix & Fine Grading 5,000                 
  Sod w/ Installation 15,000               
  Misc Trees and Shrubs 2,000                 

Buildings
  Equipment Shed - Relocation 5,000                 
  Pump House Demolition 2,500                 

Project Contingency 15% 20,475               

Total 156,975$      
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2

** If payments are made annually until 12/2023; balance would increase to 1,411,212 to reflect interest rec'd  

Description Amount
Cost of Pool 1,418,610        
15% Contingency 212,800           
11% Construction Mgmt. & Inspection 156,000           
Terracon Construction Mgmt. 10,000              
Cost of Permits 22,029              
Cost of RFP Development 2,500                
Loan Interest ??
Total Cost of Pool 1,821,939$     

Hofmann Monies
Hofmann Monies Available as of Dec 2020 978,002           
Hofmann Outstanding Balance as of Dec 2020 393,827           
Total Hofmann Monies 1,371,829$     **
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6-Lane 
Pool

Revenue:
  Pool Attendance 6,900             
  Swim Lessons 13,650           
  Pool Rental-Swim Team 6,000             
  Program Revenue (New Programs) 10,200           
  Program Revenue (Camps) 4,000             

Total Revenue 40,750$     

Expenses:
Salaries
  Lifeguards 71,000           
  Community Center Staff 3,600             

Program Instructor Fees (75/25 Split) 10,650           

Utilities
  PG&E 17,250           
  TODB - Water 652                 
Initial Filling of pool 390                 

Pool Maintenance
  Chemicals 14,950           
  Pool Maintenance 5,750             
   Personal Protective Equipment 1,150             
   Safety Equipment & Supplies 3,450             
   Permits 1,725             

Total Expenses 130,567$   

Net Pool O&M Costs (89,817)$    
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Description Amount
Cost to Refurbish Pool 175,875           
Total Cost of Pool 175,875$         

Paid to Date 92,230              

Total Remaining 83,645$           
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Refurbished
Pool

Revenue:
  Pool Attendance 6,000                 
  Swim Lessons 9,100                 
  Pool Rental-Swim Team 5,000                 
  Program Revenue (New Programs) 4,080                 
  Program Revenue (Camps) 2,000                 

Total Revenue 26,180$        

Expenses:
Salaries
  Lifeguards 53,000               
  Community Center Staff 3,600                 

Program Instructor Fees (75/25 Split) 4,560                 

Utilities
  PG&E 15,000               
  TODB - Water 567                     
Initial Filling of pool 339                     

Pool Maintenance
  Chemicals 13,000               
  Pool Maintenance 5,000                 
   Personal Protective Equipment 1,000                 
   Safety Equipment & Supplies 3,000                 
   Permits 1,500                 

Total Expenses 100,566$      

Net Pool O&M Costs (74,386)$       
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Demolish Pool New Pool Refurbish Pool
Option #1 Option #2 Option #3

Project Costs 156,975$          1,821,939$       175,875$          

Demolish Pool New Pool Refurbish Pool
Estimated O&M Costs Option #1 Option #2 Option #3

Revenue -                           40,750                    26,180                    
Costs -                           (130,567)                (100,566)                

Net Operating Cost -$                  (89,817)$           (74,386)$           
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Rev. September 2, 2020
Item Qty. Unit Unit Cost Extension Remarks

A.  Site Preparation and Grading
1.  Erosion Control 1 LS 5,000.00 5,000.00
3.  Construction Fencing / Temporary Signage 1 LS 5,000.00 5,000.00
4.  Demolition / Offhaul 2,000 SF 2.50 5,000.00
7.  Tree Protection 1 LS 2,000.00 2,000.00
8.  Topsoil Import 15 CY 75.00 1,125.00
9.  Grading (rough) 0 SF 0.50 0.00
10.  Grading (finish) 2,000 SF 0.40 800.00
Subtotal Site Preparation and Grading 18,925.00

B.  Utilities
2.  Stormwater Treatment Devices 0 EA 7,500.00 0.00
Subtotal Utilities 0.00

C.  Flatwork / Surfacing
7.  Concrete Paving Type 1 (sidewalks) 200 SF 25.00 5,000.00
Subtotal Flatwork / Surfacing 5,000.00

D.  Fences / Walls
1.  New Chain Link Fencing 200 LF 50.00 10,000.00
2.  Gates 3 EA 400.00 1,200.00
Subtotal Flatwork / Surfacing 11,200.00

E.  Planting
4.  Sod Turf 2,000 SF 1.50 3,000.00
Subtotal Planting 3,000.00

F.  Irrigation Controls and Distribution
1.  Irrigation - Sod AreasDrip/Bubbler System 2,000 SF 1.50 3,000.00
3.  Use Existing Irrigation Controller 1 LS 0.00 0.00
Subtotal Irrigation 3,000.00

G.  Miscellaneous
1.  Maintenance 2,000 SF 0.00 0.00
Subtotal Irrigation 0.00

H.  Site Electrical
3.  Lighting - Pool Deck 5 EA 2,000.00 10,000.00
Subtotal Site Electrical 10,000.00

Subtotal Site Improvements 51,125.00

Discovery Bay Community Pool Replacement
Opinion of Probable Construction Cost
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I.  Pool Equipment Enclosure
1.  Demolition 1 LS 5,000.00 5,000.00
2.  Concrete Foundations and Slab 575 SF 35.00 20,125.00
3.  Roof Framing 575 SF 25.00 14,375.00
4.  Roofing 575 SF 10.00 5,750.00
5.  Chain Link Enclosure 96 LF 50.00 4,800.00
6.  Enclosure Gates 3 EA 800.00 2,400.00
    Subtotal Retaining Wall at Bathhouse 52,450.00

J.  Clubhouse Toilet Rooms Conversion
1.  Demolition 1 LS 2,000.00 2,000.00
2.  Floor Sawcutting 60 LF 30.00 1,800.00
3.  Concrete Slab (Trenches) 60 LF 50.00 3,000.00
4.  Framing and Drywall 1 LS 4,000.00 4,000.00
5.  FRP 240 SF 10.00 2,400.00
11.  Painting 1,000 SF 3.00 3,000.00
12.  Plumbing 1 LS 9,000.00 9,000.00
13.  Electrical 1 LS 6,000.00 6,000.00
14.  Mechanical 1 LS 6,000.00 6,000.00

    Subtotal Bathhouse Alterations 37,200.00
Subtotal Equipment Enclosure and Toilet Rooms 89,650.00

K.  Pool
1.  Construction Staking 1 LS 4,000.00 4,000.00

2.  Site Costs (Pool and Pool Deck)
a.  Demolition (pool) 2,700 SF 25.00 67,500.00
b.  Demolition (deck) 0 SF 5.00 0.00
d.  Excavation (for new pool) 520 CY 25.00 13,000.00
f.  Backfill and Compaction 210 CY 25.00 5,250.00
g.  Offhaul 310 CY 75.00 23,250.00
h.  Aggregate base (pool floor) 135 CY 75.00 10,125.00
h.  Aggregate base (deck) 135 CY 75.00 10,125.00
d.  Pool Deck Concrete 6,950 SF 30.00 208,500.00 includes reinforcing steel
i.  Deck Drainage 350 LF 25.00 8,750.00

    Subtotal Pool and Deck Site Costs 346,500.00

3.  Pool Structure
a.  Concrete Cast-in-Place (floor) 135 CY 1,150.00 155,250.00 includes reinforcing steel
b.  Concrete Shotcrete (walls) 58 CY 1,150.00 66,700.00 includes reinforcing steel

    Subtotal Pool Structure 221,950.00

5.  Pool Piping
a.  Return and Suction Main Header 480 LF 45.00 21,600.00
b.  Branch 400 LF 25.00 10,000.00
c.  Fittings 1 LS 30,000.00 30,000.00
d.  Concrete Encasement 0 LF 20.00 0.00

    Subtotal Pool Piping 61,600.00
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6.  Mechanical Equipment
a.  Chemical Controller 1 LS 20,000.00 20,000.00
b.  Chemical Disinfectant System 1 LS 12,500.00 12,500.00
c.  pH Buffer 1 LS 7,500.00 7,500.00
d.  Water Level Control System 1 LS 4,500.00 4,500.00
e.  Filtration 1 LS 54,000.00 54,000.00
f.  Pumps and Controls 1 LS 12,000.00 12,000.00
g.  Hair and Lint Strainer 1 LS 4,000.00 4,000.00
h.  VFD 1 LS 8,000.00 8,000.00
i.  Pool Heating 1 LS 31,500.00 31,500.00

    Subtotal Mechanical Equipment 154,000.00

7.  Pool Finishes
a.  Plaster 5,185 SF 12.00 62,220.00
b.  Waterline Tile 260 LF 125.00 36,000.00
c.  Deck Depth Markers 24 EA 150.00 3,600.00
d.  Steps tile 1 LS 1,000.00 1,000.00
e.  Lane Line & Targets Tile 6 EA 2,500.00 15,000.00

    Subtotal Pool Finishes 117,820.00

8.  Underwater Lights 8 EA 1,300.00 10,400.00

9.  Deck Equipment
b.  Starting Block Anchors 6 EA 650.00 3,900.00
d.  Wall Step Grab Rails 3 PR 1,000.00 3,000.00
e.  Stair Rails 3 EA 1,250.00 3,750.00
k.  Accessible Lift and Anchors 1 EA 10,000.00 10,000.00

    Subtotal Deck Equipment 20,650.00

Subtotal Pool 936,920.00

L.  Competition Equipment
a.  Lane Lines (4.75") 5 EA 300.00 1,500.00
b.  Lane Line Storage Reels 1 EA 3,000.00 3,000.00
b.  Starting Blocks 6 EA 3,500.00 21,000.00
c.  Starting Block Covers 0 EA 300.00 0.00
d.  Stanchion Posts 4 EA 200.00 800.00
e.  Backstroke Flags 2 EA 250.00 500.00

    Subtotal Deck Equipment 26,800.00

M.  Other Equipment
c.  Pool Covers 3,625 SF 4.00 14,500.00
d.  Pool Covers Storage Reels 2 EA 16,000.00 32,000.00

    Subtotal Loose Equipment 46,500.00
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N.  Maintenance Equipment
a.  Wall Brush 1 EA 25.00 25.00
b.  Leaf Net 1 EA 40.00 40.00
c.  Telescopic Pole 1 EA 40.00 40.00
d.  Stainless Steel Pole 1 EA 80.00 80.00
e.  Test Kit 2 EA 300.00 600.00
f.  Vacuum Cleaner w/Cart 1 EA 2,000.00 2,000.00
g.  Robotic Vacuum Cleaner 1 EA 6,500.00 6,500.00

    Subtotal Maintenance Equipment 9,285.00

O.  Safety Equipment
i.  Lifeguard Chairs 2 EA 2,000.00 4,000.00
a.  AED / spare pads 1 EA 2,000.00 2,000.00
b.  Ring Buoy & Extension Rope 2 EA 100.00 200.00
c.  Life Hook & Pole 2 EA 100.00 200.00
d.  Spineboard 2 EA 300.00 600.00
e.  First Aid Kit 1 EA 100.00 100.00
f.  Rescue Tube 2 EA 75.00 150.00
g.  Lifeguard Pack and CPR Masks 2 EA 25.00 50.00

    Subtotal Safety Equipment 7,300.00

    Subtotal Project 1,167,580.00

P.  General Contractor
1.  General Conditions 1 LS 10.0% 116,758.00
2.  Insurance 1 LS 1.5% 17,513.70
3.  OH&P 1 LS 10.0% 116,758.00
    Subtotal General Contractor 251,029.70

Total Project Estimate 1,418,609.70

The above Opinion of Probable Construction Cost does not consider site access surcharges, demolition or export disposal fees, bonds, permit fees,  inspection fees, etc.

Terracon has no control over the cost of labor, materials, equipment, or over the Contractor's methods of determining prices or over competitive bidding or market conditions. Opinions of
probable construction costs are representative only of Terracon's judgment as a design professional familiar with the aquatics construction industry. Terracon cannot and does not guarantee
that proposals, bids, or actual construction costs will not vary from its opinions of probable construction costs.
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By:     Gregory Harris, District Wastewater Engineer  
Submitted By:   Michael R. Davies, General Manager 

Agenda Title   
 
Discussion and Possible Action Regarding Advisian (WorleyParsons Group) Scope of Work to Perform Detailed Design 
and Construction Support Engineering Services for Outfall Diffuser Replacement Project in the Amount of $145,150. 
 
 
 
Recommended Action 
 

a) Approve the Scope and Budget Contained in the Advisian (WorleyParsons Group) Proposal Dated August 18, 
2020, to Perform Engineering Services for the Diffuser Repair Project. 

 
b) Authorize the General Manager to Execute the Town’s Standard Form of Consulting Agreement with Advisian 

(WorleyParsons Group) to Perform Engineering Services in the Amount of $145,150. 
 

 
Executive Summary 
 
The Town's wastewater effluent leaving Treatment Plant No. 2 is pumped approximately one mile to Old River where it 
is discharged through diffusers with multiple diffuser ports to mix the effluent into Old River.  The diffuser was constructed 
in December 2004 to comply with previous Notice of Violation by the Regional Water Quality Control Board. 
 
A diver was hired to inspect the diffuser in 2013.  The inspection report indicated several of the diffuser ports are missing 
and a portion of the diffuser has become plugged and no longer operates properly.  During startup of the filtration project, 
testing of the effluent pump station showed the pump station can no longer pump 4 million gallons per day (MGD) of flow 
to Old River. 4.3 MGD is the design flow of the pump station and was demonstrated when the pump station was tested 
in 2004 after the diffuser install.  The capacity of the effluent filtration and UV system is 4 MGD and the effluent pump 
station needs to be able to pump at least that much flow for the plant to properly handle peak wastewater flows.  The 
most likely cause of the poor performance of the export pump station is the plugged diffuser. 
 
Based on this information, the Town previously hired Advisian to prepare a report on options and costs to repair the 
diffuser.   This report was completed in June 2018.  From this report, Option 4 to repair the diffuser in place with a larger 
header pipe was selected as the best alternative going forward by Town Staff.   The Town set a CIP item 7012 at a 
budget cost of $500,000 for the permits, engineering, and construction of the diffuser repairs.  
 
In August 2019, the Town again hired Advisian to prepare environmental reports and CEQA documents for the repair of 
the diffuser system.  The documents have been completed and filed with the appropriate agencies, including the Army 
Corps of Engineers, State Fish and Wildlife, State Lands Commission, and Contra Costa County.  
 
 
It is now time to begin design of the final diffuser repairs in parallel with the processing of the permits by the different 
agencies.  While these permits are processing, there is also a continuing need for ongoing interaction between the diffuser 
design team and the permitting agencies.  Comments from the permitting agencies can also impact the design of the 
diffuser repairs.  As a result, Staff recommends that Advisian be hired to continue this agency interaction and prepare 
the design of the diffuser repairs.   
 
Advisian had prepared a cost proposal to cover the cost of engineering design and construction services and the on-
going interaction with permitting agencies.  The proposal amount is $145,150.  A copy of the proposal is attached for 
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reference. Specific Tasks Include: 
1. Project Management 
2. Bathymetric Surveys 
3. Diffuser Design 
4. Regulatory Support 
5. Bid Support 
6. Engineering Support During Construction 
7. Project Closeout Documentation 

 
HERWIT will assist the Town and coordinate activities for the project under their general services agreement with the 
Town. 
 
The current status of the CIP 7012 ($500K) budget for this project is as follows. 
 
Status Item Cost        

Completed Pre-design report  $  33,582  
Completed Permitting preparation   $  34,735  
      RWQCB Fee  $    1,949  
      Fish and Wildlife  $    4,560  
      State Lands Commission Fee  $    3,025  
Completed CEQA preparation   $  27,500  
      County Filing Fee $    2,457  
Pending Approval Design and construction support  $145,500  
Pending  Construction Management  $  30,000  

 Total Soft Costs  $283,308  
   
Pending Bidding Estimated Construction(1)  $261,357  

 Total Project Costs  $544,665  
 

Note 1) Original Construction Cost from Advisian Report was $183,000.  Based on Comments from Army Corps, 
Fish and Wildlife, State Lands Commission, and uncertainty of the bidding climate with COVID-19, Advisian has 
increased this cost to $261,357. Actual cost will be based on construction bids received as part of the project. A 
more detailed cost estimate for construction will be provided as part of the diffuser final design.  

 
Because the design of the diffuser repairs is highly specialized and is integral to the ongoing coordination with the 
permitting agencies, Staff is recommending with proceeding with Advisian on the design, construction support, and 
permitting coordination to complete the project.  

 

Previous Relevant Board Actions for This Item 
 
Authorization for construction of outfall diffuser in 2004,  
Authorization to hire Advisian to prepare a diffuser report October 2017.  
Authorization to hire Advisian to prepare the permits for the diffuser December 5, 2018. 
Authorization to hire Advisian to prepare CEQA Documents for the diffuser August 21, 2019. 
 
 
Fiscal Impact: Budget Exceeds the CIP for 2019/2020. 
Amount Requested:  $ 145,150 
Sufficient Budgeted Funds Available?:   Yes 
Prog/Fund #   Category:   TBD 
 

Attachments 
 

1. Advisian (WorleyParsons Group) Proposal Dated August 18, 2020 

 

 

AGENDA ITEM: F-2  
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By:     Gregory Harris, District Wastewater Engineer  
Submitted By:   Michael R. Davies, General Manager 

Agenda Title   
 
Discussion and Possible Action Regarding Stantec Scope of Work to Perform Computational Fluid Dynamics Modeling 
Engineering Services for UV System at Plant No. 2 as part of the Denitrification Project in the Amount of $54,500. 

Recommended Action 
a) Approve the Scope and Budget Contained in the Stantec Proposal Dated August 20, 2020, to Perform 

Computational Fluid Dynamics Modeling Services for the UV system. 
 

b) Authorize the General Manager to Execute the Town’s Standard Form of Consulting Agreement with Stantec to 
Perform Computational Fluid Dynamics Modeling Services in the Amount of $54,500. 

 

Executive Summary 
 
The Town operates an Ultraviolet Light (UV) Disinfection system at Plant No. 2.  As part of the recently completed 
Filtration Project, specialized testing was performed on the UV system to verify full performance to Title 22 standards for 
all flow conditions specified in the wastewater master plan.  During this testing, it is was found that hydraulic turbulence 
in the UV channels at high flows was interfering with proper operation of the UV equipment.  As a result, addressing the 
hydraulic conditions in the UV channel was added to the list of recommended projects in the most recently completed 
wastewater master plan update.  The project was put on the CIP 7018 at a budget of $160K consistent with masterplan 
recommendations. 
 
On July 30, 2020, Stantec and HERWIT conducted preliminary hydraulic testing of the UV system and observed the 
turbulence at higher flows.  Based on this site investigation, Stantec has prepared a cost to perform Computational Fluid 
Dynamics Modeling of the UV channel to identify the specific improvements needed to improve the performance of the 
existing UV channels.  These improvements will be included in the overall construction for the Denitrification Project.  
 
Stantec has confirmed the schedule to complete the services is a maximum of 45 days from Notice to Proceed.  
 
The estimated construction cost of proposed improvements to the UV channel is $100K or less.  

Previous Relevant Board Actions for This Item 
Authorization of CIP item 7018.  
 
 
Fiscal Impact: Part of Existing CIP 
Amount Requested:  $ 54,500 
Sufficient Budgeted Funds Available?   Yes 
Prog/Fund #   Category:   TBD 
 

Attachments 
1. Stantec Proposal Dated August 20, 2020 

 

 

AGENDA ITEM: F-3 
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Stantec Consulting Services Inc. 
3875 Atherton Road 
Rocklin, CA 95765 

August 20, 2020 

Mr. Gregory Harris 
Town of Discovery Bay 
Discovery Bay, CA 

Reference: Proposal for UV Disinfection System Computational Fluid Dynamics Modeling at the 
Town of Discovery Bay WWTP  

Dear Mr. Harris, 

We are pleased to present this proposal to provide the Town of Discovery Bay (Town) with 
engineering services for a site investigation and computational fluid dynamics (CFD) modelling for 
the ultraviolet (UV) disinfection system at the Discovery Bay Wastewater Treatment Plant (WWTP).  

It is proposed to conduct these services on a time and materials basis in accordance with the 
attached fee schedule with an estimated not to exceed fee of $41,000. A contingent estimated 
fee of $13,500, which will not be utilized without the written approval of the Town, is also included 
in the event that additional modeling is required. The total estimated fee will not be exceeded 
without prior written approval from the Town. Should additional out-of-scope work be required or 
requested by the Town, Stantec will request a change order to fund additional services.   

SCOPE OF WORK  
Task 1 – Site Investigation 

On 30 July 2020, Stantec staff conducted a site investigation of the UV channels at the Town’s 
WWTP. Stantec procured a meter with a velocity and depth sensor to observe instantaneous and 
ten-second average velocities at different depths and different cross-sections along the channel 
for varying flows.  During the site visit, oscillating waves propagating throughout the length of the 
channel were observed. Additionally, the velocities observed were not uniform for an individual 
cross-section. These observations indicate that the actual hydraulic capacity of the channel may 
be less than the design capacity.  

The attached fee estimate includes direct costs for the velocity/depth meter procurement and 
Stantec staff travel expenses. 
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August 20, 2020 
Page 2 of 3  

Reference: Proposal for UV Disinfection System Computational Fluid Dynamics Modeling at the Town of 
Discovery Bay WWTP 

Task 2 – CFD Modeling of the UV Disinfection System 

Hydraulics can greatly affect the performance of a UV system. The hydraulic capacity of the 
channels must be verified to confirm whether it can treat flows up to 4.2 MGD and if preferential 
paths exist. Potential hydraulic improvements may be recommended based on the results of the 
CFD modeling. 

Task 2.1 – CFD Modeling (One Channel) 

Stantec will develop a CFD model for the UV system using ANSYS FLUENT to predict detailed three-
dimensional flow patterns in the UV disinfection channel. The model will first be run for one channel 
for three different flows (4.2 MGD and two lower flows). The CFD model will include the inflow pipe, 
flow split chamber, UV channel, and the downstream effluent channel. The following inputs to the 
model are required: 

 Drawings for the area to be modeled

 Drawings for UV reactors

 Operating scenarios and flow rates

 Water surface levels in the UV channel

The CFD results will include flow streamlines showing 3D flow patterns, velocity and turbulence 
contours at key vertical and horizontal planes, forces acting on UV lamps, etc. The model will also 
show uneven water surface profiles for oscillating waves.   

Task 2.2 – CFD Modeling (Potential Hydraulic Improvements) 

Based on the results of the CFD modeling, Stantec will modify the model to simulate possible 
physical hydraulic improvements if short circuiting or excessive turbulence in the UV system 
channel is determined. The attached estimated fee includes budget for Task 2.2 for modeling up 
to three potential hydraulic improvements.  

Task 2.3 – CFD Modeling Report 

Stantec will prepare a technical memorandum detailing the results of the CFD modeling. 

Task 3 – Project Management 

Stantec will provide project management to oversee project progress and complete 
management tasks such as scheduling updates, billing, and report coordination. Stantec’s Project 
Manager will directly report to the Town’s Project Manager on the below listed management 
activities. The project management activities will include the following subtasks: 
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August 20, 2020 
Page 3 of 3  

Reference: Proposal for UV Disinfection System Computational Fluid Dynamics Modeling at the Town of 
Discovery Bay WWTP 

 Coordinate and communicate with the Town’s Project Manager on a regular basis on
project updates, constraints, and answer questions.

 Manage scope and budget for the project through cost control and reporting system.

FEE SCHEDULE 

The attached fee table provides billing rates for our proposed personnel, estimated hours per task 
for each nominated project team member, and direct costs, as well as sub-totals for each task 
and total estimated staff hours and budget. 

Contingent Task 4 – Additional CFD Modeling 

The fee schedule also includes a contingency allowance of $13,500 for the Town’s consideration. 
The funds will not be utilized without obtaining authorization from the Town Project Manager. The 
contingency allowance is included in case additional modeling (e.g., additional potential 
hydraulic improvements) is required. Additional modeling may include modeling a dual-channel 
operation to evaluate whether there is proper flow splitting between the two UV channels if the 
original results from the single channel CFD modeling indicates no improvements can increase the 
hydraulic capacity of one channel to 4.2 MGD. 

Please, contact us should you have any questions or comments regarding this proposal. I 
appreciate the opportunity to work with you on this project.

Respectfully, 

STANTEC CONSULTING SERVICES INC. 

Steve Beck, PE   
Sr. Principal/Project Manager  
Phone: (916) 773-8100  
steven.beck@stantec.com 

Beth Cohen, PE  
Senior Engineer/Proposal Reviewer 
Phone: (916) 773-8100   
beth.cohen@stantec.com 
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Town of Discovery Bay UV Disinfection Sytem Computational Fluid 
Dynamics Modeling Fee Estimate

Project Manager
Senior Process Engineer 
& QA/QC Reviewer 

Hydraulics/ CFD 
Expert

Hydraulics EIT
Water Quality 
Specialist

Steve Beck, PE
Cristina Fonseca, PhD, 

PE
Fangbiao Lin, PhD, 

PE
Haiwen Gao, EIT Kelly McGartland, EIT

Billing Rate, $/hr $244 $219 $244 $165 $165
Task Total Hours Labor Direct Costs Total

Task 1 – Site Investigation 4 0 0 0 8 12 $2,296 $718 $3,014
12 $2,296 $718 $3,014

Task 2.1 – CFD Modeling (One Channel) 2 2 24 52 4 84 $16,022 $0 $16,022
Task 2.2 – CFD Modeling (Potential Hydraulic Improvements) 2 2 24 48 2 78 $15,032 $0 $15,032
Task 2.3 – CFD Modeling Report  2 4 4 12 4 26 $4,980 $0 $4,980

188 $36,034 $0 $36,034

Task 3 – Project Management 8 0 0 0 0 8 $1,952 $0 $1,952
8 $1,952 $0 $1,952

Total 18 8 52 112 18 208 $40,282 $718 $41,000
$41,000

Task 4 – Additional CFD Modeling 2 2 16 48 2 70 $13,080 $420 $13,500
70 $13,080 $420 $13,500

Total with Contingent Task 20 10 68 160 20 278 $53,362 $1,138 $54,500
$54,500

Task 1 – Site Investigation

Task 1 Total

Contingent Task 4 Total

Contingent Task 4 – Additional CFD Modeling 

Total Fee with Contingent Task

Task 2 – CFD Modeling of the UV Disinfection System

Task 2 Total
Task 3 – Project Management

Task 3 Total

Total Fee
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By:     Mike Yeraka, Projects Manager and Justin Shobe, District Water Engineer 
Submitted By:   Michael R. Davies, General Manager 

Agenda Title   
 
Discussion and Possible Action Authorizing Luhdorff & Scalmanini to Prepare the Water System Asset Management Plan 
in the Amount of $224,612. 
 
 
Recommended Action 
 
It is recommended that the Board take the following Action: 
 

a. Authorize the General Manager to Execute the Town’s Standard Consultant Agreement for Luhdorff & Scalmanini 
to Prepare the Water System Asset Management Plan as per the Attached Scope of Work, Dated September 9, 
2020, in the Amount of $224,612. 

 
 
Executive Summary 
 
The District completed the last Water Master Plan in 2012. That plan identified the growth of the water system for the full 
build-out of the community and it identified the capital projects that will be needed to meet the water demand of the full 
build-out. The Capital Improvement Plan includes completion of Well 8 that, when completed, will allow the District to 
meet the water supply, storage and treatment requirements of the water system through full build-out.  

Looking ahead to the next 10 to 20 years of planning, there will be refurbishment and replacements (R&R) of water 
infrastructure needed to continue providing the same level of water supply reliability. The next phase of planning will 
focus on understanding the condition of infrastructure and the need for R&R as it reaches its useful service life.  

The existing assets have varying ages and conditions. The assets also have varying levels of importance or criticality for 
providing reliable water supplies. The water system assets are organized in the following classes: 

Asset Class Components 

Wells and Pump Stations 

(6 total) 

Wells, pumps, station piping, raw water mains, motor control centers, 

switchgear, SCADA/PLC, buildings, foundations, site improvements. 

Water Treatment Plants 

(2 total) 

Filters, storage tanks, backwash tanks, reclaim systems, chlorination 

facilities, booster pumps, motor controls centers, SCADA/PLC, pipe and 

controls, buildings, site improvements. 

Water Distribution System  

(50 miles) 

Pipelines, crossings, valves, fittings, fire hydrants, service saddles, laterals, 

curb stops, boxes, meters, backflow devices. 

 
The Water System Asset Management Plan will transition the District from a re-active approach to a pro-active approach 
for addressing the R&R in the water system. Rather than waiting for issues to occur, the plan will forecast future R&R 
helping to prolong asset life and identify sustainable rates. It will serve as a tool that documents the inventory of assets, 
prioritizes the relative risk of failure, forecasts the need to replace assets, and implements R&R in a manner that is 
consistent with available funding and the ability of the District to implement projects.  

“Continued to the next page” 
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Under this scope of work, the inventory of all water system assets will be prioritized in terms of risk based on two key 
concepts; 1) the consequences that occur if an asset fails based on its relative importance in providing reliable water 
service; and 2) the relative likelihood that an asset will fail based on the current conditions and remaining service. The 
importance of an asset will be assessed based on its strategic role in providing reliable water supply to meet regulations 
or to provide a desired level of redundancy. The condition and remaining useful life of an asset will be determined from a 
review of available information, comparison to similar infrastructure, and by completing additional field investigations to 
gather new information. From these condition assessments, a forecast will be made for replacement and refurbishment 
(R&R) that are prioritized over the planning horizon. The forecasted projects would be updated over time as projects are 
implemented and new information becomes available.  

The overall approach of the Water System Asset Management Plan will be conducted in three phases: 

Phase 1 – Level of Service Analysis 
Phase 2 – Condition Assessments 
Phase 3 – Plan Development 
 

Phase- Task Description Outside 
Services 

LSCE Total 

Phase 1- 1 Collect and Review Information $0 $7,970 $7,970 

Phase 1- 2 Evaluate Water Demand $0 $11,810 $11,810 

Phase 1- 3 Water Supply Reliability $0 $17,440 $17,440 

Phase 2- 4 
Condition Assessment –  
Wells and Pump Stations 

$17,351 $22,020 $39,371 

Phase 2- 5 
Condition Assessment –  
Water Treatment Plants 

$21,951 $14,400 $36,351 

Phase 2- 6 
Condition Assessment –  
Distribution System 

$40,220 $31,360 $71,580 

Phase 3- 7 Risk Assessment and Ranking $0 $17,700 $17,700 

Phase 3- 8 Develop Draft and Final AMP $0 $22,390 $22,390 

Total $79,522 $145,090 $224,612 

 
Subconsultant under this scope of work include: 

- JDH Corrosion Consultants (JDH) - will provide an assessment of distribution system piping, including soil 
resistivity mapping system-wide, soil corrosivity conditions, existing cathodic protection systems, and asbestos 
cement pipeline conditions. 

- Electrical Power Systems (EPS) – will provide condition and code assessment of the motor control centers, 
electrical panels and switchgear at all system facilities. 

- Merkel Associates Structural Engineering (Merkel) – will provide a condition and code assessment of buildings 
and foundations at the water treatment plants. 

- Wallace-Kuhl & Associates Geotechnical (WKA) – will evaluate existing geotechnical studies and inspect 
asphalt conditions at the treatment plants to provide recommendations for assessing soil stabilization or 
settlement. 

 
The approved budget for the Asset Management Plan in FY 20/21 is $250,000. The total cost estimate of the work to be 
performed by LSCE and subconsultants to complete the scope of work is $224,612.  
 
Specific Board Action:  
 
It is recommended that the Board take the following Action: 
 

a. Authorize the General Manager to Execute the Town’s Standard Consultant Agreement for Luhdorff & Scalmanini 
to Prepare the Water System Asset Management Plan as per the Attached Scope of Work, Dated September 9, 
2020, in the Amount of $224,612. 
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Previous Relevant Board Actions for This Item 
 
The Board approved a total of $250,000 for FY 20/21 for Asset Management Plan during approval of the FY 19/20 Budget 
at the June 19, 2019, Board Meeting. 
 
 
Fiscal Impact: Included in the $250,000 budget for this fiscal year 
Amount Requested: $224,612 
Sufficient Budgeted Funds Available? Yes 
Prog/Fund #   Category:  TBD 
 

Attachment 
 

1. LSCE Scope of Work Dated September 9, 2020. 

 

 

AGENDA ITEM: F-4 
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September 9, 2020 
File No. 20-5-106 
 
 
Mr. Mike Yeraka 
Projects Manager 
Town of Discovery Bay CSD 
1800 Willow Lake Road 
Discovery Bay, CA 94514 
 
 
SUBJECT:   ENGINEERING SERVICES FOR PREPARATION OF A 
 WATER SYSTEM ASSET MANAGEMENT PLAN FOR THE  
 TOWN OF DISCOVERY BAY COMMUNITY SERVES DISTRICT  
  
  
Dear Mr. Yeraka: 

LSCE is pleased to provide this letter which outlines a scope for engineering services to prepare a Water 
System Asset Management Plan (AMP) for the Town of Discovery Bay Community Services District 
(District). This proposal includes Section 1- Project Understanding; Section 2 – Scope of Work; Section 3 
– Schedule; Section 4 – Project Team; and Section 5 – Fee Proposal.   

1. PROJECT UNDERSTANDING 

Background 
The District currently has a CIP project to conduct a Water Master Plan/Asset Management Plan (CIP 
#6017) for the intent of defining the infrastructure needs over a 10-year planning. The District owns and 
operates a water system of approximately 6,700 service connections and a population of over 18,000 
people at system build out. The District’s 2012 water master plan defined the growth of the community 
including the build-out and infill. The District’s Capital Improvement Plan (CIP) includes completion of 
Well 8 that, when completed, will provide the water supply, treatment and storage needed to support 
the planned build out of the water system. A new water master plan should be conducted when there 
are new developments that go beyond the planned build out that necessitate the need to increase 
system capacity. 

Looking ahead to the next 10- to 20-year horizon, the next phase of planning will focus on the 
management and upgrade of existing infrastructure as they reach their useful life. The District’s water 
infrastructure consists of the six well pump stations of varying age and condition, two water treatment 
plants that have been in service about 20 years, and 50 miles of water distribution mains, 18 miles of 
which have been in service about 50 years. The infrastructure has a useful service life and requires 
maintenance cycles that must be clearly understood to plan for future capital costs.  
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Overview of Asset Management  
Asset management is the practice of managing capital assets to minimize the total cost of owning and 
operating them, while delivering the desired service level to the customers. It occurs as a cycle within all 
levels of the District’s planning, engineering, operation, management, and decision making.  

The Asset Management Plan will serve as a tool to document the system’s asset management practices 
and strategies and develop a framework that assesses risk and prioritizes replacements. Asset 
management can have numerous benefits to a system, including, but not limited to prolonging asset life, 
meeting customer demands, identifying sustainable rates, institutionalizing budget planning, meeting 
regulatory requirements, and improving emergency response times and methods. 

The Asset Management Plan completed 
under this scope of work will put forth a 
framework for assessing risk for each asset 
category. Condition assessments will be 
completed using available information and 
collection of new information. The plan will 
provide a recommended prioritization of 
replacements and an estimate of useful life. 
The plan will also include recommendations 
for additional monitoring and data collection 
to further improve the understanding of risk 
and prioritization as part of the ongoing asset 
management cycle. LSCE’s work will be 
consistent with AWWA standards 
(Attachment 1) and EPA Guidelines (Attachment 2). 

Asset Classes 
For purposes of this scope of work, the District’s assets are separated into the following classes, each of 
which have a unique set of components and criteria on which to assess risk. 

Asset Class Components 

Wells and Pump Stations 
(6 total) 

Wells, pumps, station piping, raw water mains, motor control 
centers, switchgear, SCADA/PLC, buildings, foundations, site 
improvements. 

Water Treatment Plants 
(2 total) 

Filters, storage tanks, backwash tanks, reclaim systems, 
chlorination facilities, booster pumps, motor controls centers, 
SCADA/PLC, pipe and controls, buildings, site improvements. 

Water Distribution System  
(50 miles) 

Pipelines, crossings, valves, fittings, fire hydrants, service 
saddles, laterals, curb stops, boxes, meters, backflow devices. 
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The risk analysis will rank the assets, typically on a scale of 1-5. An analysis of water supply, reliability 
and other criteria would be used to rank the Consequence of Failure (CoF) for each asset, on a relative 
scale. A condition assessment will be made to rank the Likelihood of Failure (LoF) for each asset, on a 
relative scale. Together, the LoF and CoF rankings are combined to assess the Risk of Failure (RoF) for 
each asset. A higher LoF and a higher CoF means an asset has a higher risk and should be prioritized 
before others. An example risk assessment table provided by the District is enclosed (Attachment 3), 
which is unrelated to the District or its assets but describes how these risk assessment concepts are 
used in a matrix for replacement strategy.   

This risk analysis involves a unique set of criteria for each asset that will be based on professional 
judgment as well as policy and desired level of reliability from the District. 

2. SCOPE OF WORK 
Luhdorff and Scalmanini Consulting Engineers (LSCE) scope of work involves reviewing the inventory of 
all assets, determining Level of Service goals, conducting condition assessments of those assets, ranking 
the assets in terms of the risk of failure, and summarizing the analysis in a final report deliverable. The 
overall approach will be conducted in three phases.  

Phase 1 – Level of Service Analysis 
• Task 1: Collection and Review Information 
• Task 2: Evaluate Water Demand 
• Task 3: Water Supply Reliability 

Phase 2 – Condition Assessments 
• Task 4: Wells and Pump Stations 
• Task 5: Water Treatment Plants 
• Task 6: Distribution System 

Phase 3 – Plan Development 
• Task 7: Risk Analysis and Asset Ranking 
• Task 8: Develop Draft and Final AMP 

Phase 1 – Level of Service Analysis 
In the first phase, the level of service (LoS) goals are established, which defines the level of capacity and 
quality required for the assets (wells, treatment, distribution). Much of this information is derived from 
the District’s current water master plan and updates to water demand and supplies from recent 
information. Updates will be made on water demand using recent water meter data, water conservation 
goals and regulations, and building upon projects that will be in the 2020 Urban Water Management 
Plan (UWMP). The LoS goals will center on the regulatory requirements and the desired level of water 
supply reliability and water quality as a basis for this report. This phase will involve three tasks. 
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Task 1: Collect and Review Information 
• Asset inventory (GIS) – provided by Veolia 
• Site visit to review inventory (wells and WTPs) 
• Collect and review prior plans: Water Master Plan, 2020 UWMP, Wastewater Master Plan, etc. 
• Collect and review District data: water meter records, production data, repair records, and 

customer water quality complaint records. 
• Deliverable: Identify any data gaps, provide direction for Veolia to revise the GIS inventory as 

needed. 
 

Task 2: Evaluate Water Demand 
• Use the water supply projections from the 2020 UWMP (separate project). 
• Review production records to establish Average Day Demand, Maximum Day Demand, and Peak 

Hour Demand.  
• Evaluate water meter data and production data to determine demand by sector: residential, 

commercial, irrigation, public institution, other.  
• Evaluate potential reduction from current and future conservation and regulations. 
• Project water demand based on future conservation goals. 
• Determine the “planning level” demand used for this analysis. 

 
Task 3: Water Supply Reliability 

• Summarize regulations and establish system capacity requirements: wells, pumps, filters, 
storage, booster pumps, backwash/reclaim systems, chemical systems. 

• Evaluate water demand and supply to meet the regulated capacity. 
• Conduct a reliability assessment to determine the capacity with offline sources: wells, filters, 

tanks, booster pumps, complete WTPs, and include the new Well 8 Standalone in this analysis.  
• Evaluate and summarize current water quality issues in the supply systems: THM formation, 

high chlorine demand, salinity, iron/manganese, other.  
• Discuss with District and determine the desired level of reliability/safety beyond regulations.  
• Deliverable: Technical Memo (TM 1) summarizing Task 2 and 3 to define the Level of Service 

(LoS) goals and the reliability criteria.  

Phase 2 – Condition Assessments  
The condition assessments will be based a review of available information and conducting site 
inspections by LSCE and sub-consultants. Methods to assess conditions will be “indirect methods”, i.e. 
data analysis using available records, and “direct methods”, i.e. conducting field investigations as noted 
in this scope of work to develop new information.  

JDH Corrosion Consultants (JDH) will provide an assessment of distribution system piping, particularly 
soil conditions and asbestos cement pipeline conditions. Electrical Power Systems (EPS) will provide 
condition and code assessment of the motor control centers, electrical panels and switchgear at all 
system facilities. Merkel Associates Structural Engineering (Merkel) will provide a condition and code 
assessment of buildings and foundations at the water treatment plants. Wallace Kuhl & Associates 
(WKA) will evaluate existing geotechnical studies and inspect asphalt conditions at the treatment plants 
to provide recommendations for assessing soil stabilization or settlement. 
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Task 4: Wells and Pump Stations  
• Establish criteria for Condition Assessment. An example of this criteria is: specific capacity, age, 

material, water quality, pump performance, maintenance issues, electrical systems, code issues, 
replacement well sites. 

• Indirect methods for condition assessment, involves:  
o Review testing results from Biennial Well and Pump Testing 
o Review well and pump rehabilitation and repairs (2, 4A and 1B)  
o Evaluate and compare well construction details 
o Evaluate and compare pump equipment details 
o Review and summarize water quality issues (e.g. TDS, high Cl demand, THM) 
o Determine feasibility to install replacement wells on each site 

• Direct methods for condition assessment to develop further information, include: 
o Conduct site inspections with LSCE and subconsultants. 
o EPS (sub): Inspection of electrical systems 
o JDH Corrosion (sub): Inspect corrosion of above ground piping 

• Deliverable: TM 2 summarizing condition assessment findings for Wells and Pump Stations. 
 

Task 5: Water Treatment Plants  
• Establish criteria for Condition Assessment. An example of this criteria is: age, material, 

performance history, maintenance history, visual inspections, testing data, code issues. 
• Indirect methods for condition assessment include: 

o Review and confirm inventory list from Veolia 
o Review results of vessel inspections from Filter Repair Project (separate project)  
o Review results of routine tank inspection and cleaning 
o Review findings from booster pump upgrades (e.g. BP#3) 
o Review any prior WTP maintenance records and inspections 

• Direct methods for condition assessment to develop further information, include: 
o Conduct site inspections with LSCE and subconsultants. 
o EPS (sub): Inspection of electrical systems 
o JDH Corrosion (sub): Inspect corrosion of above ground piping 
o Merkel Structural (sub): Inspect buildings and foundations 
o Inspect chemical feed systems 
o Recommend testing of booster pumps, if needed (not included in scope)  

• Deliverable: TM 3 summarizing condition assessment findings for Water Treatment Plants. 
 

Task 6: Distribution System 
• Establish criteria for Condition Assessment. An example of this criteria is: age, material, soil 

corrosivity, leak history, break history, hydrant spacing, pipe sizing. 
• Indirect methods for condition assessments include: 

o Review and confirm inventory list from Veolia GIS Database (shape files to be furnished 
by Veolia). 

o Review historical breaks, leaks, and complaint records 
o Review prior AWWA water audits 
o Review geotechnical information from developments (if available) 
o Review soil survey mapping information (USDA) 
o Conduct hydraulic modeling: 
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 Assess pipe sizing required to meet demands, compare to actual pipe sizes. 
 Water Crossing Risk – assess impacts of each crossing break to meet fire flow 

and peak hour demand (2 have recently been assessed, 9 of 11 need to be 
assessed).  

o JDH Corrosion (sub): Conduct a data review and provide initial basis for AC pipe root 
cause failure to focus the ranking/criteria (pipe integrity versus external forces).   

• Direct methods for condition assessment to develop further information: 
o JDH Corrosion (sub) data development including: 

 Measure in-situ soil resistivities and GPS coordinate to prepare soil resistivity 
mapping throughout entire Town. 

 Review chemical analysis from soil samples in Edgeview/Lakeview pipeline 
replacements (separate project) 

 Determine corrosivity classification of soils throughout Town with respect to 
identified material types (steel, ductile iron, AC, etc.). 

 Survey all exiting cathodic protection systems throughout the Town and 
determine how many systems are still active and the level of protection to be 
provided. 

 Conduct data analysis and engineering report providing assessment of soil 
resistivities, soil corrosivity, and determination of useful life of AC pipe and 
guidelines for future monitoring of pipelines. 

 Assumption: Veolia will conduct valve turning to provide locations of existing 
cathodic protection (CP) test stations, known to existing in the newer 
subdivisions. 

• Once condition assessments are complete, LSCE will provide data used in the analysis to Veolia 
to be incorporated in the GIS database. LSCE will develop mapping to visual the findings and risk 
assessments for presentation purposes. 

• Deliverable: TM 4 summarizing condition assessment findings for Distribution System. 
 
The distribution system is the most diverse part of the system in terms of the variability of Likelihood of 
Failure. This is due to differences in soil conditions; internal pressure; variety of components; installation 
quality; age; material including a variety of components; depth of installation; traffic on the ground 
above; and other variables. As a result, the approach is to generalize the predictions in terms of 
budgeting dollars and timing on geographic regions within the system. There will also be separate 
assessments for other assets outside of mainline replacements, including water meters and water 
crossings. There will be a distinction made for emergent issues versus planned replacement costs. 

Phase 3 – Plan Development  
In the third phase, LSCE will conduct the risk assessments for each asset category and develop the Asset 
Management Plan. Each asset will be assigned a relative Likelihood of Failure (LoF) from the Condition 
Assessment in Phase 2 and a Consequence of Failure (CoF) from the Level of Service analysis in Phase 1. 
The resulting Risk of Failure (RoF) will be used to rank and prioritize the most critical assets derived from 
this analysis.  
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Task 7: Risk Analysis and Asset Ranking 
• Determine the planning horizon for the plan report (20 to 40-year range) based on District 

direction.  
• Establish LoF ranking for each asset by applying the condition assessment criteria from Phase 2. 
• Establish CoF ranking for each asset by applying the LoS identified in Phase 1 and the reliability 

requirements for each asset. 
• Develop tables for organizing and presenting ranking of LoF and CoF. Any tables preferred by 

the District will be incorporated (see example table Attachment 3). 
• Assess the RoF for each asset and rank assets in terms of criticality.  
• Refine the appropriate weights in the ranking analysis. 
• Develop an improvement plan for replacements of assets based on remaining service life, RoF, 

and criticality to meet the LoS goals. 
• Develop an implementation plan for ongoing asset management.  
• Develop a monitoring and tracking tool modeled after template in example (Attachment 3) 
• Develop funding strategies for Capital Expenditures (CapEx) and Operational Expenditures 

(OpEx). 
• Deliverable: Present the draft tables, ranking of assets, and improvement plan. Review findings 

with District and present findings at an Asset Management Plan Workshop with Board of 
Directors. 

 
Task 8: Develop Draft and Final AMP  

• Prepare a discussion of the state of each asset, the water demand and supply reliability, and the 
findings of the condition assessments.  

• Prepare a discussion and recommendations for methods for on-going asset management: data 
collection from ongoing maintenance, future projects, and recommended investigations to 
further refine and update the risk analysis and CIP. 

• Prepare draft AMP, including written report, summary of findings, supporting analysis, ranking 
tables, and a recommended Capital Improvement Program for a 20-year forecast. 

• Prepare a final AMP once comments are received by District and Board of Directors on the draft 
plan.  

• Deliverables: Draft AMP, Final AMP 
 

Preliminary AMP Report Outline   
 

1. Executive Summary 
2. Introduction 
3. State of Infrastructure (SOI) 
4. Level of Service (LoS)  
5. Risk Analysis  
6. Life Cycle Strategies  
7. Financial Strategies  
8. Implementation and Improvement Plan 
9. Appendices 
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3. SCHEDULE 
The tasks to prepare the AMP will be completed in a 16-month period as noted below. Committee and 
Board Workshops are noted to provide progress updates and receive input.  

 

CIP Project Coordination  
The AMP will utilize information from current CIP projects as part of the Leve of Service and Condition 
Assessments in Phase 1 and Phase 2 (i.e. CIP Outputs). The outcome from the AMP will provide guidance 
on other CIP projects (i.e. CIP Inputs).   

  

Duration (months) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Calendar Schedule

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

1 Collect and Review Information
2 Evaluate Water Demand
3 Water Supply Reliability
4 Condition Assessment - Wells and Pump 
5 Condition Assessment - Water Treatment Plants
6 Condition Assessment - Distribution System
7 Risk Assessment and Ranking
8 Develop Draft and Final AMP

Information from Separate Projects, Anticipated Schedule Legend

2020 UWMP - water supply projections  = Phase 1

Well 1B Rehabilitation - well condition data  = Phase 2

Filter Repair Project - vessel inspections  = Phase 3

Veolia GIS Database Development  = Committee Workshops 

Pipeline Replacement Projects - field data points or Board Presentations 

2020 2021
Task

2022
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4. KET TEAM MEMBERS 
LSCE has assembled a team of professionals with expertise in asset management, master planning, 
water system design, hydraulic modeling, groundwater resources and well design, and team of sub-
consultants to support technical analysis of condition assessments involving the components related to 
electrical systems, geotechnical conditions, and pipeline corrosion conditions.  

Project Manager: Justin Shobe, P.E., Supervising Engineer (LSCE) - Mr. Shobe is a Supervising Engineer 
with LSCE and a licensed California Professional Civil Engineer with 15 years of experience in planning 
and evaluation of water systems. Justin was the author of the Town of Discovery Bay’s 2012 Water 
Master Plan, among many other asset management and water master planning work for other clients in 
California, which to name a few include the Millview County Water District, Sacramento Suburban 
Water District, City of Santa Cruz, Blue Lake Springs Water Company, and City of San Jose. Justin has an 
in-depth understanding of the District’s water system and project management experience to provide 
the engineering services outlined in this scope of work. For the District’s Asset Management Plan, Justin 
will be the direct point-of-contact to the District, conduct presentations to the Committee and Board, 
oversee the work completed by project team and sub-consultants, and he will ensure the project meets 
the scope, budget and schedule outlined in this scope of work.  

Well Expert: Scott Lewis, P.G., Principal Geologist (LSCE) – Mr. Lewis has 20 years of experience in 
California hydrogeology and well construction projects. He specializes in investigation, siting, design, 
construction oversight, testing/evaluation, and repair and rehabilitation of municipal water wells. Scott 
routinely provides similar services outlined the scope of work, for LSCE’s clients throughout California, 
including the Sacramento Suburban Water District, Sacramento Area Flood Control Agency San Jose 
Water Company, Sacramento County Water Agency, California Water Service Company, City of Morgan 
Hill, San Francisco Public Utilities Commission, City of Merced, City of Pittsburg, and Town of Discovery 
Bay. Scott will lead the team responsible for the condition assessments of well structures and evaluate 
the anticipated remaining useful life and the possible need for future rehabilitation or repair of well 
structures based on the historical data for Discovery Bay wells and his knowledge of well structures. 

Project Assistant: Oscar Serrano, P.E., Senior Engineer (LSCE) - Oscar has over 17 years of experience 
and brings extensive experience in project management, water master planning and design of water, 
wastewater and stormwater facilities. Mr. Serrano’s has worked on numerous water master plans 
including local clients like the City of Sacramento (whom he has also been an employee of), San Juan 
Water District, and a Water Focus Study for the City of Woodland, among others. Mr. Serrano’s 
experience also includes pipeline, reservoir and pump station design; writing technical memorandum; 
grant writing; water rights and hydrologic/hydraulic modeling. Mr. Serrano has extensive experience 
modeling hydraulic systems including the development of static calibration and dynamic verification of 
hydraulic network models. Mr. Serrano will support the Project Manager and assist with technical 
evaluations in water demand, supply, and modeling as part of the District’s Asset Management Plan. 
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Project Assistant: Lucy Li, P.E., PhD, Project Engineer (LSCE) – Lucy plays a vital support role to LSCE’s 
engineering project managers in the development of planning studies, design projects, and construction 
projects. Lucy has over 6 years of experience in civil and environmental consulting, including stormwater 
management, permit application, construction plans, regulation and standards drafting. Lucy has 10 
years of experience in water treatment research projects conducted in conjunction with her PhD 
program through the University of Utah, which focused on analysis and treatment of water, wastewater, 
streams, produced water and pharmaceutical compounds removal. She has knowledge of soil geology, 
well design, pump design and selection, environmental impact analysis, watershed hydrology, and 
environmental compliance under CEQA and SGMA. Lucy will support the project manager in performing 
tasks assigned to her throughout the Asset Management Plan development.  

Sub-consultants 
Corrosion Engineer: J. Darby Howard, Jr., P.E., JDH Corrosion Consultants, Inc – J. Darby Howard, Jr, PE, 
is the president of JDH Corrosion Consultants, Inc (JDH). He is a licensed civil engineer and corrosion 
engineer in the state of California and a licensed Civil Engineer in Nevada. He has substantial experience 
in organizing and managing corrosion projects. Darby has over 35 years of experience in all phases of 
corrosion projects including design, engineering, manufacturing, research and development, 
construction inspection services, and construction management. For this project, JDH will perform a 
corrosivity evaluation and develop a comprehensive database of the corrosion potential resulting from 
soils throughout Discovery Bay as it relates to conditions of the water mains and related underground 
infrastructure materials (ductile, cast iron, dielectric coated steel, and asbestos cement (AC) water 
mains). Based on this information, to better understand the risk of failure for the water mains resulting 
from corrosion, JDH will estimate the useful life of various types of pipelines and subsequently develop a 
strategy for long-term corrosion control for the buried metallic and ACA pipelines, as part of the larger 
Asset Management Plan. JDH has performed these same services for other Cities and Water Agencies for 
their Asset Management Plans, and they have the experience necessary to perform these services for a 
project of this size and complexity.  

Electrical Engineer:  Joseph Prevendar, P.E., Electrical Power Systems - Mr. Prevendar is a California 
Licensed Professional Electrical Engineer and is President of Electrical Power Systems (EPS), a premier 
electrical engineering firm that has offered professional design and construction management services 
for over 40 years and has partnered with LSCE on municipal well pumping stations and treatment plants 
for over 30 years.  Mr. Prevendar was involved in the design of the electrical systems for the Discovery 
Bay water treatment plants and well pump stations, as well as subsequent PLC and SCADA upgrade 
projects. For this project Mr. Prevendar will provide condition and code assessment of the motor control 
centers, electrical panels and switchgear at all system facilities. 

Structural Engineer: William Merkel, S.E., William Merkel & Associates – Mr. Merkel, is a California 
Licensed Structural Engineer who has provided structural engineering throughout California for over 44 
years from his office in Sacramento. Mr. Merkel provides design and inspection services for municipal 
utilities, hospitals, and public schools throughout the state. Mr. Merkel has partnered with LSCE for 30 
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years on municipal water infrastructure facility design projects. Our partnership has resulted in unique 
and cost-effective approaches to structural designs for municipal facilities. For this project Mr. Merkel 
will provide a condition and code assessment of buildings and foundations at the water treatment 
plants. 

Geotechnical Engineer: Matthew Moyneur, P.E., G.E., Wallace-Kuhl & Associates - Mr. Moyneur is a 
geotechnical engineering in licensed in the state of California for Wallace Kuhl & Associates (WKA). LSCE 
has worked with Mr. Moyneur and WKA on numerous pump station projects, both new construction 
and evaluation of existing facility conditions. Mr. Moyneur is experienced in geotechnical engineering 
and field construction monitoring in California, Michigan and Ohio. The numerous projects on which he 
has worked since 2003 include coordinating and performing geotechnical evaluations for schools, 
hospitals, retail and commercial developments, athletic complexes, industrial facilities, residential 
developments, and underground utilities. Mr. Moyneur also has performed field construction 
monitoring of shallow and deep foundations, earthwork operations, and earth retention systems in 
California, Michigan and Ohio. The geotechnical evaluations he has performed encompass new 
construction projects, as well as existing distress structures. He is a member of the American Society of 
Civil Engineers (ASCE) and Chair of the ASCE Sacramento Section Geo-Institute. For this project, Mr. 
Moyneur will evaluate existing geotechnical studies for the water treatment plants in Discovery Bay and 
inspect asphalt conditions at the treatment plants to provide recommendations for assessing soil 
stabilization or settlement. 

5. FEE PROPOSAL   
LSCE’s proposed fee estimate for the engineering services for preparation of the Asset Management 
Plan are encompassed in the following table. Cost estimates are presented by task and are considered 
suitable for planning and budgeting purposes. 

The proposed project sum includes LSCE’s labor under each task and outside engineering services, all as 
delineated in this proposal. LSCE will bill monthly for labor and materials, only as incurred, in accordance 
with LSCE’s Schedule of Fees for Engineering and Field services (Attachment 4). 

If LSCE is directed to deviate from the proposed scope, or as dictated by unforeseen field conditions, 
LSCE will provide notification of any potential changes in the estimated cost and time to complete the 
work. LSCE will not proceed with any work that deviates from the approved scope and budget until 
approval to proceed is granted.  
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Task Description 
Subconsultants * 

LSCE Total 
JDH EPS Merkel WKA 

1 Collect and Review 
Information 0 0 0 0 $7,970 $7,970 

2 Evaluate Water Demand 0 0 0 0 $11,810 $11,810 

3 Water Supply Reliability 0 0 0 0 $17,440 $17,440 

4 Condition Assessment - 
Wells and Pump Stations $2,234 $13,622 $1,495 0 $22,020 $39,371 

5 Condition Assessment - 
Water Treatment Plants $2,234 $13,622 $1,495 $4,600 $14,400 $36,351 

6 Condition Assessment - 
Distribution System $40,220 0 0 0 $31,360 $71,580 

7 Risk Assessment and 
Ranking 0 0 0 0 $17,700 $17,700 

8 Develop Draft and Final 
AMP 0 0 0 0 $22,390 $22,390 

Total Budget with Optional Task $44,688 $27,244 $2,990 $4,600 $145,090 $224,612 

 
We appreciate the opportunity to provide you with this scope and budget.  

 
Sincerely, 
LUHDORFF & SCALMANINI 
CONSULTING ENGINEERS 
 
 
 
 
Justin Shobe, P.E. 
Supervising Engineer 
 
 
Attachments  
Attachment 1 Relevant AWWA Standards 
Attachment 2 EPA Guidelines for Asset Management Plans  
Attachment 3 Example Asset Management Spreadsheet (Pennsylvania Water Authority)  
Attachment 4 LSCE Schedule of Fees 
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Water System Asset Management Plan - Scope of Work 
Luhdorff & Scalmanini Consulting Engineers 
Attachment 1 
------------------------------------------------------------------------------------------------------------------------------ 

AWWA Asset Management Guidelines 

To Be Followed by LSCE in Developing 

District Asset Management Plan 

AWWA Leading Business Practices in Asset Management 

Case Studies Report  

AWWA Manuals 

 M28 Rehabilitation of Water Mains 

M32 Computer Modeling of Water Distribution Systems 

M77 Condition Assessment of Water Mains 

AWWA Standards 

 ANSI/AWWA G410-18 Business Practices for O&M 

ANSI/AWWA J100-10 Risk and Resilience Management 

of Water and Wastewater Systems 
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------------------------------------------------------------------------------------------------------------------------------ 

EPA Asset Management Guidelines 

To Be Followed by LSCE in Developing  

District Asset Management Plan 

EPA Asset Management Best Practices Guide 

EPA Asset Management Plan Development Template 
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Asset Management: A Best Practices Guide 
 

Introduction 

Purpose 

This guide will help you understand:  

• What asset management means. 

• The benefits of asset management. 

• Best practices in asset management. 

• How to implement an asset management program. 

Target 
Audience 

This guide is intended for owners, managers, and operators of water systems,  
local officials, technical assistance providers, and state personnel. 

 

Asset Management 

Asset management is maintaining a desired level of service for what you want your assets to 
provide at the lowest life cycle cost. Lowest life cycle cost refers to the best appropriate cost for 
rehabilitating, repairing or replacing an asset. Asset management is implemented through an asset 
management program and typically includes a written asset management plan. 

 

Challenges faced by  

Water Systems 
Benefits of Asset Management 

• Determining the best (or optimal) time 
to rehabilitate/repair/replace aging 
assets. 

• Increasing demand for services. 

• Overcoming resistance to rate 
increases. 

• Diminishing resources. 

• Rising service expectations of 
customers. 

• Increasingly stringent regulatory 
requirements. 

• Responding to emergencies as a result 
of asset failures. 

• Protecting assets. 

• Prolonging asset life and aiding in 
rehabilitate/repair/replacement 
decisions through efficient and focused 
operations and maintenance. 

• Meeting consumer demands with a 
focus on system sustainability. 

• Setting rates based on sound 
operational and financial planning. 

• Budgeting focused on activities critical 
to sustained performance. 

• Meeting service expectations and 
regulatory requirements.   

• Improving response to emergencies. 

• Improving security and safety of assets.

 

Implementing Asset Management: Five Core Questions Framework 

A good starting point for any size water system is the five core questions framework for asset 
management. This framework walks you through all of the major activities associated with asset 
management and can be implemented at the level of sophistication reasonable for a given system.  
These five core framework questions provide the foundation for many asset management best 
practices. Several asset management best practices are listed for each core question on the 
following pages. Keep in mind that these best practices are constantly being improved upon. 
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Flow Chart: The Five Core Questions of Asset Management Framework 

 

 
 

This flow chart shows the relationships and dependencies between each core framework question. 
 

1. What is the current state of my system’s assets? 

The first step in managing your assets is knowing their current state. Because some of this information may be difficult to 
find, you should use estimates when necessary. Over time, as assets are rehabilitated, repaired or replaced, your inventory 
will become more accurate.  

You should ask: 

• What do I own? 

• Where is it? 

• What is its condition? 

• What is its useful life? 

• What is its value? 

Best practices include: 

• Preparing an asset inventory and system map. 

• Developing a condition assessment and rating system. 

• Assessing remaining useful life by consulting projected-useful-life tables or decay curves. 

• Determining asset values and replacement costs. 

 

 Current State 
of Assets 

1

Level  
of Service 

2

 Critical 
Assets 

3 Minimum Life 
Cycle Cost 

4 

 Long-term 
Funding Plan 

5 
 

 
 

Asset 
Management 
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2. What is my required “sustainable” level of service? 

Knowing your required “sustainable” level of service will help you implement an asset management program and 
communicate to stakeholders what you are doing. Quality, quantity, reliability, and environmental standards are elements 
that can define level of service and associated system performance goals, both short- and long-term. You can use 
information about customer demand, data from utility commissions or boards, and information from other stakeholders to 
develop your level of service requirements.  Your level of service requirements can be updated to account for changes due 
to growth, regulatory requirements, and technology improvements.  

You should ask: 

• What level of service do my stakeholders and customers demand?   

• What do the regulators require? 

• What is my actual performance? 

• What are the physical capabilities of my assets? 

Best practices include: 

• Analyzing current and anticipated customer demand and satisfaction with the system. 

• Understanding current and anticipated regulatory requirements. 

• Writing and communicating to the public a level of service “agreement” that describes your system’s performance 
targets. 

• Using level of service standards to track system performance over time. 

 

3. Which assets are critical to sustained performance? 

Because assets fail, how you manage the consequences of failure is vital.  Not every asset presents the same failure risk, or is 
equally critical to your water system’s operations. Therefore, it is important to know which assets are required to sustain 
your water system’s performance. Critical assets are those you decide have a high risk of failing (old, poor condition, etc.) 
and major consequences if they do fail (major expense, system failure, safety concerns, etc.).  You can decide how critical 
each asset is and rank them accordingly.  Many water systems may have already accomplished this type of analysis in 
vulnerability assessments. 

You should ask:  

• How can assets fail?  

• How do assets fail?  

• What are the likelihoods (probabilities) and consequences of asset failure?  

• What does it cost to repair the asset?  

• What are the other costs (social, environmental, etc.) that are associated with asset failure? 

Best practices include: 

• Listing assets according to how critical they are to system operations. 

• Conducting a failure analysis (root cause analysis, failure mode analysis). 

• Determining the probability of failure and listing assets by failure type. 

• Analyzing failure risk and consequences. 

• Using asset decay curves. 

• Reviewing and updating your system’s vulnerability assessment (if your system has one). 
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4. What are my minimum life cycle costs? 

Operations and maintenance (O&M), personnel, and the capital budget account for an estimated 85 percent of a typical 
water system’s expenses. Asset management enables a system to determine the lowest cost options for providing the highest 
level of service over time. You want to optimize the work O&M crews are doing, where they are doing it, and why.  An 
asset management program helps make risk-based decisions by choosing the right project, at the right time, for the right 
reason. 

You should ask: 

• What alternative strategies exist for managing O&M, personnel, and capital budget accounts?  

• What strategies are the most feasible for my organization? 

• What are the costs of rehabilitation, repair, and replacement for critical assets?  

Best practices include:  

• Moving from reactive maintenance to predictive maintenance.  

• Knowing the costs and benefits of rehabilitation versus replacement.  

• Looking at lifecycle costs, especially for critical assets.  

• Deploying resources based on asset conditions.  

• Analyzing the causes of asset failure to develop specific response plans. 

 

5. What is my best long-term funding strategy? 

Sound financial decisions and developing an effective long-term funding strategy are critical to the implementation of an 
asset management program. Knowing the full economic costs and revenues generated by your water system will enable you 
to determine your system’s financial forecast. Your system’s financial forecast can then help you decide what changes need 
to be made to your system’s long-term funding strategy. 

You should ask: 

• Do we have enough funding to maintain our assets for our required level of service? 

• Is our rate structure sustainable for our system’s long-term needs? 

Some strategies to consider: 

• Revising the rate structure. 

• Funding a dedicated reserve from current revenues (i.e., creating an asset annuity). 

• Financing asset rehabilitation, repair, and replacement through borrowing or other financial assistance. 

 

Implementing Asset Management: Follow-up and Continuing Steps 

The five core questions framework for asset management is the starting point for asset management. Beyond planning, asset 
management should be implemented to achieve continual improvements through a series of “plan, do, check, act” steps. 

• Plan: Five core questions framework (short-term), revise asset management plan (long-term). 

• Do: Implement asset management program. 

• Check: Evaluate progress, changing factors and new best practices. 

• Act: Take action based on review results. 

 
  

For additional information: Call the Safe Drinking Water Hotline at 1-800-426-4791, visit the EPA Web site at 
http://www.epa.gov/safewater/smallsystems or contact your state drinking water representative. 
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Fundamentals of Asset Management 

Step 10. Build Asset Management Plan 
 

A Hands-On Approach 
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Fundamentals of Asset Management 2 

Tom’s bad day… 
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Asset Mgmt Plan; 

Policies and 

Strategy; 

Annual Budget 

AM plan 10-step process 

Develop 

Asset 

Registry 

Assess 

Performance, 

Failure Modes 

Determine 

Residual 

Life 

Determine 

Life Cycle & 

Replacement 

Costs 

Set Target 

Levels of 

Service (LOS) 

Determine 

Business Risk 

(“Criticality”) 

Optimize 

O&M 

Investment 

Optimize 

Capital 

Investment 

Determine 

Funding 

Strategy 

Build AM 

Plan 
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Recall View 4: Management framework 

Asset Management 

Business Processes 

Operating Budget 

Asset Management 

Plans 

Capital Budget 

Strategic Initiatives 

Annual Budgets 
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Asset decision framework 

Big picture 

 Whole portfolio 
perspective 
• Trends 
• Macro forces 

 Policy framework 
 Budget arena 

Micro view 

 Event based 
 Specific asset focus 
 Case-by-case decision 

points 

Maintain? Repair?  Refurbish?  Replace?  Augment? 
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Tom’s Jones Street asset management plan: Key 

points 
 State of the facility 

• Facility is well into mature stage of life cycle 
• Most imminent major failure mode—capacity 

• Assume two years before peak design flow is  
exceeded—growth 

• Additional capacity can not be feasibly added 
• Physical state is very poor, especially pumps and motors 
• Asset is largely at 75% to 90% physical life consumed 

 Required LOS 

• Stop SSOs 

• Meet Whispering Oaks flow requirements 
 Critical assets 

• Roof 
• Power 
• Controls 
• Pump assemblies 
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Tom’s Jones Street asset management plan: Key 

points 
 O&M/CIP investment strategies 

• Keep lift station running for two years, then decommission 
• All replacement equipment sized for reuse in new lift station 
• Move to predictive maintenance (set up monitoring intervals) for dynamic 

(mechanical/electrical) equipment based on root cause 
• Run to failure with effective reactive response plan for rest 
• Assure that reactive response plan provides for continuous functioning 

(bypass/supplemental power/supplemental pump) 

 Toward a funding strategy 

• Identify O&M budget requirements to fund interim O&M strategy 
• Prepare valid capital budget/project to replace lift station 
• Prepare business case and present to Council 
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Steps in developing your AMP 
1. Existing levels of service (LOS) 

• Regulatory 
• Customer-related 
• Internal operations 

 

2. Assess existing assets 
• Physical details 
• Condition/remaining life 
• Performance 
• Capacity (current, ultimate) 
 

3. Predict demand, LOS 
• Capacity, demands 
• Levels of service 
• Performance risk 
 

4. Predict failure mode 
• Capacity (due to growth) 
• LOS 
• Mortality 
• Efficiency 
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Steps in developing your AMP, cont. 
5. Predict capital program 

• Growth, augmentation 
• Renewal, reliability 
• New LOS 
• Business efficiency 
 

6. Predict O&M 
• Growth (additional flows) 
• New assets LOS 
• Age of overall portfolio 

7. Predict future expend. model 
• Capital, debt service 
• Operations 
• Maintenance 
• Administration 
 

8. Predict future income model 
• Rates 
• Charges 
• Other sources 
• Total 
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Steps in developing your AMP, cont. 

9. Ask: Are customers 
willing to pay? 
 

12. Return to 1; 
revise AMP 
items as 
necessary 
 

11. Review program options (reduce cost) 
• Reduce LOS 
• Improve efficiency 
• Dispose of under-utilized and under-performing assets 
• Manage demand for service (pricing, regulation) 
• Alter maintenance or operations 
• Accept higher residual risk 
• Rationalize project work in order of risk 
 

No 

10. Execute 
 

Yes 
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The Enterprise Asset Management Plan 
Executive 
Summary 

Levels of Service 
Section - 2 

State of the Assets 
Section - 1 

Growth & Demand 
Section - 3 

Business Improvement Plan 
Section - 8 

Management 
Strategies 
Section - 6 

Lifecycle Management 
Section - 4 

Augmentation O&M Renewal 

Risk Profile 
Section - 5 

Financial Planning 
Section - 7 
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The enterprise asset management plan 
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The Enterprise Asset Management Plan—asset 
system summary 

 1. Asset Profile 

 

Metering & Diversion Structure 

A total of six influent trunk lines bring influent into the metering and diversion 
structure at Plant No. 1.  This structure contains magnetic flow meters, pH 
meters and electro-conductivity meters along with gates that can be raised or 
lowered to move flows from one trunk-line to another as necessary.  A portion 
of the influent can also be diverted to Plant No. 2 through an interplant pipeline 
to regulate flow into Plant No. 1. 
Headworks #1 & #2 

There are two Headworks at Plant 1, which have a total rated pump capacity of 
210 mgd with 130 mgd of stand by.  Headworks #2 can be increased by 
another 70 mgd in the future by addition of another pump.  It has two support 
generation units with a power rating of 1000 KW.  Headworks #2 is the newest 
and is the operated system and Headworks #1 is the standby system.  Three 
key processes for Headworks are bar screens, influent pumps, and grit 
removal.   
Screening Station (Bar screens)  

Flow from the Metering and Diversion Structure is routed to the influent 
channel for the mechanically-cleaned bar screens at Headworks #2.  There are 
four individual bar screen channels containing automatically cleaned screens.  
Two of the screens are operated and the other two are standby.  The structure 
contains space to accommodate two additional screens in the future. 
Main Sewage Pumps 

After passing through the Headworks #2 bar screens, wastewater flows into the 
Influent Pump Station wet well.  The Influent Pump Station lifts screened 
wastewater to the influent channel serving the grit removal chambers.  There 
are four 70 mgd variable speed pumps at Headworks #2 and two 30 mgd 
constant speed pump at Headworks #1, which services as stand by pumps.  A 
sluice gate in this wet well can be opened to allow screened wastewater to flow 
to the Headworks #1 Influent Pump Station wet well if required allowing the wet 
wells at Headworks #2 and Headworks #1 to act as one large wet well under 
extreme wet weather conditions. 
Grit System (Grit Removal) 

There are five aerated grit removal chambers at Headworks #2 and two at 
Headworks #1 that are standby.  The purpose of these is to remove inorganic 
solids that are present in the wastewater.  The removal of this grit helps 
prevent clogging in pipes, protects mechanical equipment, and reduces the 
amount of material that collects in the sludge digesters.  Each grit chamber 
contains four grit collection hoppers.  Grit is removed from the chambers using 
telescoping valves that continuously discharge grit slurry by gravity to 
classifiers.  Grit from the classifiers discharged to the conveyor belt carrying 
screens normally or to a separate grit bin for off-site disposal.  Flow from the 
Headworks #2 grit removal chambers is collected in an effluent channel that 
discharges to the Primary Influent Distribution Structure (Splitter Box).   
Splitter Box 

The splitter structure discharges to the Primary Clarifier Basin # 1 to 5 through 
a 72 inch-diameter pipeline and/or to the rectangular PCB # 6 to 15 through 
two 90 inch-diameter pipelines.  Splitting is accomplished using the sluice 
gates. 

2. Demand Profile and Performance 

Table 1  Peak, Average and Standby Design Capacities 

System 

Sub System(s) 

Design Capacity 
(Min, max, peak and/or 
average) 

Actual 
Performance  

Metering & Diversion Structure Max. Flowrate 490 MGD  

Hydrogen Peroxide Max. Pressure 150 psi  

Sunflower Pump Station 30 MGD duty 
30 MGD standby? 

 

Headworks No. 1 30 MGD duty  

Main Sewage Pumps 30 MGD duty 
30 MGD standby 

 

Grit Removal 2 chambers  

Headworks No. 2 210 MGD duty  

Main Sewage Pumps 280 MGD duty 
70 MGD standby 

 

Bar Screens 4 units (+allowance for 2 
units to be constructed) 
234 MGD max 
1 unit standby 

 

Grit System   
Grit Chambers 87 MGD duty 

25 MGD standby  
5 tanks 
2 tanks standby 

 

Grit Washers Hydraulic 1800 gpm 
Overflow Rate 12,000 
gpd/ft2 
1 duty and 1 standby 

 

Grit Storage Capacity 2 days  

Splitter Box 325 MGD  

Odor Control Facilities 
 (Bleach) 

3 @ 24000 cfm duty 
1 @ 24,000 cfm standby 

 

Feed Pumps 3 @ 11.3 gph duty 
1 @ 20 gph standby 

 

Recirculation Pumps 4 @ 600-700 gpm duty 
4 @ 600-700 gpm 
standby 

 

Muriatic Acid Scrubbing 
Cleaning Pumps 

1 @ 30 gpm duty 
1 @ 30 gpm standby 

 

Trunk Line Scrubbers  
1 * Caustic 
1 * Biotower 

24,000 CFM duty 
24,000 CFM standby 

Insufficient 
performance 

Ferric Chloride 
Feed Pump 

3 @ 200 gph duty 
1 @ 200 gph standby 

 

Hydrogen Peroxide   
 Headworks 4 duty (See 10H-120, 

Pump information) 
4 standby pumps 
Flowrate Capacity 85 
gpm 
Pressure 116 psi 

 

 Splitter Box Max. Flowrate Capacity 
325 gpd 
Max. Pressure 150 psi 

 

Support Generators Power Rating 1000 KW  

Scrubbers Headworks 2 on trunk lines  

 

 3. Failure Mode 

Table 2 Failure Summary 
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Metering & Diversion 
Structure 

10A 2     

Headworks #1 10B 5   5  

Headworks #2 10C 3     

 

4. Key Issues for Further Investigation 

General 

Project I-10 to increase flow to Plant 1 by 40 MG/D 

Metering & Diversion Structure 

Concerns about the reliability and accuracy of meters exist due to meter 

failures.  Proper operation of the meters is important because treatment 

costs are allocated to the various revenue areas based on influent meter 

readings. 

Headworks No. 1 

Questions have been raised as to the ability of the headworks to operate 

properly under emergency conditions. 

Headworks No. 2 

Grit Chamber No. 2 is out of service. 

6. Investment Program 

Table 3 5-Year Summary 

Investment 
(thous.) 

Total 
Projected 
Budget 

Cost 
to 
date 

2005-
06 

2006-
07 

2007-
08 

2008
-09 

P1-105 4,920 240 393 320 3,430 537 

Total 4,920 240 393 320 3,430 537 

Table 4 O&M Cost Summary 

Cost (thous.) 2002-
03 

2003
-04 

2004
-05 

2005
-06 

2006
-07 

Maintenance   208   

Operations   1108   

 

5. Current Program 

Study 

TBA 
TBA 

Planning 

TBA 
TBA 

Design & Construction 

P1-105 - Headworks Rehabilitation and Expansion at Plant No. 1 

This project rehabilitates and refurbishes process equipment and 
infrastructure within the Plant 1 Headworks facility, to ensure that the 
facility continues to be operational.  Several studies have been conducted 
on the Headworks facility and a number of non-critical items have been 
identified for repair and upgrade. The bulk of the project includes 
upgrades to existing bar screens, an additional bar screen, a screenings 
compressor, improvements to the grit removal facilities, improvements to 
the power distribution system including three new larger emergency 
generators, and miscellaneous process, mechanical, structural and I&C 
upgrades. 

This project is in keeping with industry practices as required for reliable 
and dependable plant operations. The capital budget identified on this 
sheet is based on the non-critical items necessary to ensure the facility 
continues to function and conforms to the ultimate layout of the facility.  
The FY 2004/05 budgets for P1-71 and P1-105 have been reallocated 
after further evaluation of critical and non-critical work.  P1-105 will 
address increases in the facilities capacity to meet expected increases in 
wastewater flow projected in the 2001 Interim Strategic Plan Update. 

P1-71 - Headworks Rehabilitation/Refurbishment 

The scope of work consists of rehabilitating and refurbishing the VFDs for 
the main sewage pumps and the cable trays and wiring from the VFDs to 
the pumps. An evaluation of the pumping capacity of Headworks No. 2 at 
Plant 1 conducted in 2001. Capacity issues will not be addressed through 
this project as capacity upgrades are being handled through a separate 
project (Ellis Avenue). There are other potential tasks items for this project 
which includes: a grit characterization study based on a computer model, 
gate operators, and installation of ventilation in Headworks 1 to meet 
NFPA 820. Other tasks that were previously part of this project have been 
moved to Job No. P1-105. 

This project is in keeping with industry practices as required for reliable 
and dependable plant operations. These reliability of these VFDs must be 
restored by late 2008 such that Plant 1 may reliably accept diverted flow 
from Plant 2 during Plant 2 Headworks changeover.  

P1-104 – Regional FOG Control Collection at Plant 1 

J71-8 – Headwork Scrubbing Replacement 

Management Strategies 

TBA 
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Fundamentals of Asset Management 14 

Detail, left page 
 1. Asset Profile 

 

Metering & Diversion Structure 

A total of six influent trunk lines bring influent into the metering and diversion 
structure at Plant No. 1.  This structure contains magnetic flow meters, pH 
meters and electro-conductivity meters along with gates that can be raised or 
lowered to move flows from one trunk-line to another as necessary.  A portion 
of the influent can also be diverted to Plant No. 2 through an interplant pipeline 
to regulate flow into Plant No. 1. 
Headworks #1 & #2 

There are two Headworks at Plant 1, which have a total rated pump capacity of 
210 mgd with 130 mgd of stand by.  Headworks #2 can be increased by 
another 70 mgd in the future by addition of another pump.  It has two support 
generation units with a power rating of 1000 KW.  Headworks #2 is the newest 
and is the operated system and Headworks #1 is the standby system.  Three 
key processes for Headworks are bar screens, influent pumps, and grit 
removal.   
Screening Station (Bar screens)  

Flow from the Metering and Diversion Structure is routed to the influent 
channel for the mechanically-cleaned bar screens at Headworks #2.  There are 
four individual bar screen channels containing automatically cleaned screens.  
Two of the screens are operated and the other two are standby.  The structure 
contains space to accommodate two additional screens in the future. 
Main Sewage Pumps 

After passing through the Headworks #2 bar screens, wastewater flows into the 
Influent Pump Station wet well.  The Influent Pump Station lifts screened 
wastewater to the influent channel serving the grit removal chambers.  There 
are four 70 mgd variable speed pumps at Headworks #2 and two 30 mgd 
constant speed pump at Headworks #1, which services as stand by pumps.  A 
sluice gate in this wet well can be opened to allow screened wastewater to flow 
to the Headworks #1 Influent Pump Station wet well if required allowing the wet 
wells at Headworks #2 and Headworks #1 to act as one large wet well under 
extreme wet weather conditions. 
Grit System (Grit Removal) 

There are five aerated grit removal chambers at Headworks #2 and two at 
Headworks #1 that are standby.  The purpose of these is to remove inorganic 
solids that are present in the wastewater.  The removal of this grit helps 
prevent clogging in pipes, protects mechanical equipment, and reduces the 
amount of material that collects in the sludge digesters.  Each grit chamber 
contains four grit collection hoppers.  Grit is removed from the chambers using 
telescoping valves that continuously discharge grit slurry by gravity to 
classifiers.  Grit from the classifiers discharged to the conveyor belt carrying 
screens normally or to a separate grit bin for off-site disposal.  Flow from the 
Headworks #2 grit removal chambers is collected in an effluent channel that 
discharges to the Primary Influent Distribution Structure (Splitter Box).   
Splitter Box 

The splitter structure discharges to the Primary Clarifier Basin # 1 to 5 through 
a 72 inch-diameter pipeline and/or to the rectangular PCB # 6 to 15 through 
two 90 inch-diameter pipelines.  Splitting is accomplished using the sluice 
gates. 

2. Demand Profile and Performance 

Table 1  Peak, Average and Standby Design Capacities 

System 

Sub System(s) 

Design Capacity 
(Min, max, peak and/or 
average) 

Actual 
Performance  

Metering & Diversion Structure Max. Flowrate 490 MGD  

Hydrogen Peroxide Max. Pressure 150 psi  

Sunflower Pump Station 30 MGD duty 
30 MGD standby? 

 

Headworks No. 1 30 MGD duty  

Main Sewage Pumps 30 MGD duty 
30 MGD standby 

 

Grit Removal 2 chambers  

Headworks No. 2 210 MGD duty  

Main Sewage Pumps 280 MGD duty 
70 MGD standby 

 

Bar Screens 4 units (+allowance for 2 
units to be constructed) 
234 MGD max 
1 unit standby 

 

Grit System   
Grit Chambers 87 MGD duty 

25 MGD standby  
5 tanks 
2 tanks standby 

 

Grit Washers Hydraulic 1800 gpm 
Overflow Rate 12,000 
gpd/ft2 
1 duty and 1 standby 

 

Grit Storage Capacity 2 days  

Splitter Box 325 MGD  

Odor Control Facilities 
 (Bleach) 

3 @ 24000 cfm duty 
1 @ 24,000 cfm standby 

 

Feed Pumps 3 @ 11.3 gph duty 
1 @ 20 gph standby 

 

Recirculation Pumps 4 @ 600-700 gpm duty 
4 @ 600-700 gpm 
standby 

 

Muriatic Acid Scrubbing 
Cleaning Pumps 

1 @ 30 gpm duty 
1 @ 30 gpm standby 

 

Trunk Line Scrubbers  
1 * Caustic 
1 * Biotower 

24,000 CFM duty 
24,000 CFM standby 

Insufficient 
performance 

Ferric Chloride 
Feed Pump 

3 @ 200 gph duty 
1 @ 200 gph standby 

 

Hydrogen Peroxide   
 Headworks 4 duty (See 10H-120, 

Pump information) 
4 standby pumps 
Flowrate Capacity 85 
gpm 
Pressure 116 psi 

 

 Splitter Box Max. Flowrate Capacity 
325 gpd 
Max. Pressure 150 psi 

 

Support Generators Power Rating 1000 KW  

Scrubbers Headworks 2 on trunk lines  
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Detail, right page 
 3. Failure Mode 

Table 2 Failure Summary 

Rating Process Area 
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Metering & Diversion 
Structure 

10A 2     

Headworks #1 10B 5   5  

Headworks #2 10C 3     

 

4. Key Issues for Further Investigation 

General 

Project I-10 to increase flow to Plant 1 by 40 MG/D 

Metering & Diversion Structure 

Concerns about the reliability and accuracy of meters exist due to meter 

failures.  Proper operation of the meters is important because treatment 

costs are allocated to the various revenue areas based on influent meter 

readings. 

Headworks No. 1 

Questions have been raised as to the ability of the headworks to operate 

properly under emergency conditions. 

Headworks No. 2 

Grit Chamber No. 2 is out of service. 

6. Investment Program 

Table 3 5-Year Summary 

Investment 
(thous.) 

Total 
Projected 
Budget 

Cost 
to 
date 

2005-
06 

2006-
07 

2007-
08 

2008
-09 

P1-105 4,920 240 393 320 3,430 537 

Total 4,920 240 393 320 3,430 537 

Table 4 O&M Cost Summary 

Cost (thous.) 2002-
03 

2003
-04 

2004
-05 

2005
-06 

2006
-07 

Maintenance   208   

Operations   1108   

 

5. Current Program 

Study 

TBA 
TBA 

Planning 

TBA 
TBA 

Design & Construction 

P1-105 - Headworks Rehabilitation and Expansion at Plant No. 1 

This project rehabilitates and refurbishes process equipment and 
infrastructure within the Plant 1 Headworks facility, to ensure that the 
facility continues to be operational.  Several studies have been conducted 
on the Headworks facility and a number of non-critical items have been 
identified for repair and upgrade. The bulk of the project includes 
upgrades to existing bar screens, an additional bar screen, a screenings 
compressor, improvements to the grit removal facilities, improvements to 
the power distribution system including three new larger emergency 
generators, and miscellaneous process, mechanical, structural and I&C 
upgrades. 

This project is in keeping with industry practices as required for reliable 
and dependable plant operations. The capital budget identified on this 
sheet is based on the non-critical items necessary to ensure the facility 
continues to function and conforms to the ultimate layout of the facility.  
The FY 2004/05 budgets for P1-71 and P1-105 have been reallocated 
after further evaluation of critical and non-critical work.  P1-105 will 
address increases in the facilities capacity to meet expected increases in 
wastewater flow projected in the 2001 Interim Strategic Plan Update. 

P1-71 - Headworks Rehabilitation/Refurbishment 

The scope of work consists of rehabilitating and refurbishing the VFDs for 
the main sewage pumps and the cable trays and wiring from the VFDs to 
the pumps. An evaluation of the pumping capacity of Headworks No. 2 at 
Plant 1 conducted in 2001. Capacity issues will not be addressed through 
this project as capacity upgrades are being handled through a separate 
project (Ellis Avenue). There are other potential tasks items for this project 
which includes: a grit characterization study based on a computer model, 
gate operators, and installation of ventilation in Headworks 1 to meet 
NFPA 820. Other tasks that were previously part of this project have been 
moved to Job No. P1-105. 

This project is in keeping with industry practices as required for reliable 
and dependable plant operations. These reliability of these VFDs must be 
restored by late 2008 such that Plant 1 may reliably accept diverted flow 
from Plant 2 during Plant 2 Headworks changeover.  

P1-104 – Regional FOG Control Collection at Plant 1 

J71-8 – Headwork Scrubbing Replacement 

Management Strategies 

TBA 
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Fundamentals of Asset Management 16 

The asset management improvement plan section 
OCSD Asset Management Improvement Program

Staff Lead Program 2005/06 Budget - Overall Timeline

Project No. Project Name June July Aug Sept Oct Nov Dec Jan Feb Mar April May

11 & 12 Data Standards Asset Registers (GHD) CMMS

8
AMIS Function Applications and 

Strategy
(GHD)

13 Condition Assessment Guidelines (GHD)

2 CIP Validation Stage 4 (JB)

4 BRE Collections (NA)

5 BRE Plant (JB)

6 LOS Stage 2 (JH)

7 4 Box Model (DS)

1
Asset Management

Plan 2
(AMT-DS)

10 ORDM / LLCCA (AMT-DS)

9 Risk Policy (AMT-DS)

14 Organizational Alignment (AMT-DS)

3 Reliability Centered Management (AMT-DS)

Note:  (GHD) Initials in brackets denotes Project Managers
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Fundamentals of Asset Management 17 

Example: Organizational AM strategies 
No. Description Remarks /Deliverables Benefits  

1 Asset Management 
Plan 2006 

Increase confidence level rating with 
better accurate data on condition and 
performance, more defined 
management strategies, improve 
future predictions on changed levels 
of service overall results / outputs etc 
including rate modeling.  Complete 
updated asset management plan 
analysis and assess improvements 
made.  Links and inputs from most 
projects. 

 Asset Management 
Plan output 
improvements. 

 Improved Confidence 
Level Rating. 

 Improved Business 
Risk Exposure 
assessments, funding 
and rate models, 
operations and 
maintenance budgets. 

 Expenditure prediction 
Tool enhancements 
and improved Business 
Risk Exposure 
modeling. 

2/10  Capital 
Improvement 
Program Validation 
Stage 4 (2005/06) 

Add life cycle costs, Business case 
analysis methodology, including 
improved maintenance budgets 
/options and improve risk model to full 
economic cost and Triple Bottom 
Line.  Link / integrate this process to 
the start of the asset creation 
gateways system.  Improve analytical 
budget setting process. 

 Significant benefits 
derived for 2004 
program ($25M in 
capital) and over $50M 
in life cycle costs. 

 Improved ability to 
rank and prioritize 
projects. 

 Greater understanding 
of Business Risk 
Exposure. 

 Higher confidence / 
justification in the 
projects proceeding. 

 Improved ability to 
justify deferral. 
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The AM “charter” 
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Fundamentals of Asset Management 19 

The AM charter 

Asset Inventory  We will know the assets that we own, 
or for which we have legal responsibility, and will 
maintain an accurate computerized asset register 
developed around an asset hierarchy that supports 
advanced asset management functions. 
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Fundamentals of Asset Management 20 

The AM charter 

Condition Assessment  We will gather, record, and 
analyze condition assessment data; store and analyze 
it using user friendly computerized systems; design 
these systems to support high confidence level asset 
related decision making; and create a comprehensive 
and dynamic condition index. 
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Fundamentals of Asset Management 21 

The AM charter 

Maintenance  We will retain a detailed maintenance 
policy, and operate a user friendly, accurate, and 
comprehensive enterprise asset management system 
(that includes a Computerized Maintenance 
Management System) to ensure that the assets, 
facilities, and systems perform to their design criteria 
and meet their design lives. 
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Telling the story—institutionalization 

• Annual budget process 
• Annual report 
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Fundamentals of Asset Management 23 

Key points from this session 

Key Points: 
 AM focuses relentlessly on 

providing sustained 
performance at the lowest 
life-cycle cost to the 
organization 

 AM is both a way of thinking 
and a set of specific practices 

 The more we understand 
about our assets, the better 
we can mange them 

 Understanding our assets 
starts with asking the right 
questions 

Associated Techniques: 
 The Enterprise Asset 

Management Plan 
 The Total Enterprise Asset 

Management Improvement 
Program 

 Best AM Practices; Best 
Appropriate Practices 

 The Five Core AM Questions 
 The 10 Step Process to an 

asset management plan 
 

What does my asset management plan look like? 
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Town of Discovery Bay Community Services District (District)  
Water System Asset Management Plan - Scope of Work 
Luhdorff & Scalmanini Consulting Engineers 
Attachment 3 
------------------------------------------------------------------------------------------------------------------------------ 

Example Asset Management Table 

Pennsylvania Water Authority 
Asset Management 

Spreadsheet 
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1

2

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

A B C D E F G H I J K L M N O P Q R S

State of My 
Assets?

Asset Tag** Year 
Installed  Original Cost Effective 

Life

Original Planned 
Replacement 

Year

Condition 
Rating

Backup 
Reduction 

(Redundancy)

Probability of 
Failure

Consequence of 
Failure

BRE
Rating

Renewal  / 
Replacement 

Strategy

Cost of Renewal  
/ Replacement 

Option

Recommended 
Renewal / 

Replacement Year

Future Value of 
Renewal / 

Replacement Cost

Years $ Years Years 1 to 10 % Rel. to col. K 1 to 10 Comments Current Value Discount Rate
1 2 3 4 5 Act or Est Act or Est (G+I) (See AM Plan) (10-K) (See AM Plan) =(1-L)*M*N (See AM Plan) Estimate Adjusted per BRE 2.50%

Collection System
Piping (clay)

Seg: 3A-1 (895' x 8") CI6.001 1919 8,950$            100 2019 8 0% 2 3 6 6 44,750$                2020 60,184$                  
Seg: 3A-2 (976' x 8") CI6.002 1919 9,760$            100 2019 8 0% 2 3 6 6 48,800$                2021 67,271$                  
Seg: 3A-3 (1015' x 10") CI6.003 1919 10,150$          100 2019 6 0% 4 5 20 6 50,750$                2022 71,708$                  
Seg: 4A-1 (885' x 16") CI10.001 1895 8,850$            100 1995 3 0% 7 5 35 6 341,250$              2016 350,000$                
Seg: 4A-2 (1015' x 10") CI6.004 1936 15,000$          100 2036 6 0% 4 3 12 2 2025 -$                        
Seg: 4A-3 (667' x 8") CI6.005 1948 15,000$          100 2048 6 0% 4 3 12 2 2045 -$                        
Seg: 5A-1 (825' x 16") CI10.002 2002 285,000$        100 2102 10 0% 0 9 0 6 350,000$              2075 1,830,489$             
Seg: 5A-2 (774' x 8") CI6.006 1936 22,000$          100 2036 4 0% 6 5 30 7 110,000$              2035 214,258$                
Seg: 5B-1 (927' x 8") CI6.007 1942 25,000$          100 2042 4 0% 6 5 30 7 110,000$              2045 274,268$                
Seg: 5B-2 (245' x 8") CI6.008 1936 5,950$            100 2036 4 0% 6 3 18 8 59,500$                2020 80,021$                  
Seg: 6A-1 (818' x 12") CI10.003 1936 6,400$            100 2036 4 0% 6 3 18 8 64,000$                2021 88,225$                  
Seg: 6A-2 (912' x 10") CI6.009 1936 4,750$            100 2036 4 0% 6 3 18 8 47,500$                2022 67,116$                  
Seg: 6A-3 (445' x 8") CI6.010 1936 10,950$          100 2036 4 0% 6 3 18 8 109,500$              2023 158,589$                
Seg: 6A-4 (225' x 8") CI6.011 1945 375$               100 2045 6 0% 4 1 4 6 2,250$                  2024 3,340$                    
Seg: 6A-5 (124' x 8") CI6.012 1995 61,600$          100 2095 8 0% 2 1 2 8 25,200$                2035 49,085$                  

Headworks H(1-2)(.001-100) 1982 125,000$        75 2057 7 0% 2 10 20 6 2057 -$                        
Primaries P(1-2)(.001-100) 1940 100,000$        75 2015 6 50% 4 10 20 6 30,000$                2018 38,403$                  
Secondaries              S(1-2)(.001-100) 1982 500,000$        75 2057 8 50% 2 10 10 3 2060 -$                        

C(1-2)(.001-100) 1982 285,000$        75 2057 8 50% 2 10 10 3 2060 -$                        
Disinfection D1(.001)-100) 1940 150,000$        75 2015 6 50% 4 10 20 6 50,000$                2018 64,004$                  

D2(.001-100) 1948 165,000$        75 2023 6 50% 4 10 20 6 60,000$                2060 216,667$                
Solids Handling S(.001-100) 1982 100,000$        75 2057 8 0% 2 10 20 3 2060 -$                        

Total Waste 1,914,735$     1,503,500$           3,633,627$             

Additional Features that AM systems can provide: Level of detail that asset inventory should provide:
o  Analysis of failure modes
o  Record of repair costs by asset List assets to the level of detail that they would likely be replaced.  For
o  Emergency vs planned repairs example, a system may choose to treat all pipe that is of a given age and material as a single asset if it would likely 
o  Tie to Maint Mgmt Sys be replaced or rehab at the same time.
o  Use database system to allow more data and more manipulation
o  Incorporate Env Mgmt Sys concepts to improve performance and save money

* This asset list is abbreviated for display purposes, Assets are typically listed to the level of detail that lists individual components that would be replaced.
**Drinking water and wastewater systems should use whatever numbering system is appropriate for their system.

Pennsylvania Water Authority Asset Management Spreadsheet

Wastewater System

Renewal  / Replacement StrategyWhich Are Most "Critical"?

Disinfection (2)

Levels

Asset Register *

Asset Inventory

Treatment Plant

Clarifiers
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Professional
Senior Principal $225/hr

Principal Professional $220/hr

Supervising Professional $210/hr

Senior Professional $192/hr

Project Professional $150 to 170/hr

Staff Professional $135 to 145/hr

Technical
Engineering Inspector $140/hr

ACAD Drafting/GIS $135/hr 

Engineering Assistant $105 to 125/hr

Scientist $105 to 125/hr

Technician $105 to 125/hr

Clerical Support
Word Processing, Clerical $80/hr

Digital Communications Specialist $90/hr

Project Admin/Accounting Assistant $100/hr

Other Sevices
Vehicle Use $0.58/mi

Subsistence Cost Plus 15%

Groundwater Sampling Equipment (Includes Operator) $170.00/hr

Copies 0.20 ea

Professional or Technical Testimony 200% of Regular Rates

Technical Overtime (if required) 150% of Regular Rates

Outside Services/Rentals Cost Plus 15%

Services by Associate Firms Cost Plus 15%

SCHEDULE OF FEES - ENGINEERING AND FIELD SERVICES 
2020
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Town of Discovery Bay 
“A Community Services District” 

STAFF REPORT 

 
 

Meeting Date 
 
 

September 16, 2020 

 

Prepared By:     Mike Yeraka, Projects Manager and Justin Shobe, District Water Engineer 
Submitted By:   Michael R. Davies, General Manager 

Agenda Title   
 
Discussion and Possible Action Authorizing Luhdorff & Scalmanini to Prepare the America’s Water Infrastructure Act 
(AWIA) Risk and Resilience Assessment in the Amount of $25,000. 
 
 
Recommended Action 
 
It is recommended that the Board take the following Action: 
 

a. Authorize the General Manager to Execute the Town’s Standard Consultant Agreement for Luhdorff & Scalmanini 
to Prepare the America’s Water Infrastructure Act (AWIA) Risk and Resilience Assessment as per the Attached 
Scope of Work dated August 21, 2020. 
 

 
Executive Summary 
 
The District must prepare a Risk and Resilience Assessment (RRA) of the water system as required by the 

Environmental Protection Agency (EPA) under the America’s Water Infrastructure Act of 2018 (AWIA). Under AWIA, 

drinking water systems serving more than 3,300 people must develop and certify a RRA. A self-certification must be 

submitted to the EPA by June 30, 2021 stating that the District has completed the Assessment. A self-certification that 

the RRA has been evaluated and updated will be submitted every five (5) years thereafter.  

The RRA requires water systems to identify vulnerabilities to natural and malevolent/man-made hazards and evaluate 

potential countermeasures to the system to enhance security and resilience. Components to be reviewed in the RRA 

include:  

• Risk of malevolent acts and natural hazards  

• Resilience and security of water facility infrastructure and electronic/automated systems 

• Monitoring practices of the system 

• Financial infrastructure of the system 

• Chemical storage, handling, and use  

• Operation and maintenance of the system  

The EPA has developed a Vulnerability Self Assessment Tool (VSAT 2.0). The VSAT 2.0 was developed to be aligned 
with the system parameters required to be evaluated under AWIA. By using the VSAT 2.0 as a guide to conduct the 
RRA, this will ensure that all requirements of AWIA are met.   

Once the RRA is completed, the District will then be required to update its existing Emergency Response Plan (ERP) 

that is also required under AWIA to be self-certified and submitted to the EPA by December 30, 2021. The scope does 

not include preparing the ERP; this will be completed in the next fiscal year after the RRA is completed. Under this 

proposed scope of work, LSCE will work with the District to prepare the RRA that meets the AWIA requirements and to 

submit a self-certification form to the EPA by the June 30, 2021 deadline.  

“Continued to the next page” 
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The work will involve close engagement with District staff to assess risks and resilience in all categories required 
under AWIA. The work will be completed following standards and guidelines of American Water Works Association 
(AWWA) J100-10 Risk and Resilience Management of Water and Wastewater Systems. In addition, an assessment 
of cybersecurity of process control and business enterprise IT systems will be completed using the AWWA 
Cybersecurity Guidance & Tool.  
 
A report will be developed that describes the risks and potential countermeasures for enhancing resilience. This 
report will not only meet the requirements of the EPA, but it will also improve the District’s awareness and 
understanding of the risks facing the water system from natural and malevolent hazards. Once the District staff are 
satisfied with the outcome of this assessment, the self-certification form will be completed and uploaded to the 
EPA’s online portal. 
 
The scope of work proposed by LSCE to prepare the RRA includes the two tasks below: 
 

Task Description Cost 

1 Research and Data Collection $11,400 

2 Preparation of Risk and Resilience Assessment $13,600 

Total $25,000 

 
Task 1 provides scope to collect information from all departments of the District that is required to complete the categories 

of the RRA required under AWIA. 
 
Task 2 provides scope to conduct the RRA using VSAT 2.0, guidance documents from EPA, AWWA Cybersecurity Tool 

and other materials. Task 2 also provides scope to meet with the District to review the report and make any 
modifications necessary to the assessment based on District input.  

 
The approved budget for the Asset Management Plan in FY 20/21 is $25,000. The total cost proposed by LSCE to 
complete the scope of work is $25,000.  
 
Specific Board Action:  
 
It is recommended that the Board take the following Action: 
 

a. Authorize the General Manager to Execute the Town’s Standard Consultant Agreement for Luhdorff & Scalmanini 
to Prepare the America’s Water Infrastructure Act (AWIA) Risk and Resilience Assessment as per the Attached 
Scope of Work dated August 21, 2020. 
 

Previous Relevant Board Actions for This Item 
 
The Board approved a total of $25,000 for FY 20/21 for the AWIA Risk and Resilience Assessment during approval of the 
FY 19/20 Budget at the June 19, 2019, Board Meeting. 
 
 
Fiscal Impact: Included in the $25,000 budget for this fiscal year 
Amount Requested: $25,000 
Sufficient Budgeted Funds Available? Yes 
Prog/Fund #   Category:  TBD 
 

Attachment 
 

1. LSCE Scope of Work dated August 21, 2020. 
 
 

 

AGENDA ITEM:  F-5 
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August 21, 2020 
File No. 20-5-106 
 
 
Mr. Mike Yeraka 
Projects Manager 
Town of Discovery Bay CSD 
1800 Willow Lake Road 
Discovery Bay, CA 94514 
 
 
SUBJECT:   ENGINEERING SERVICES FOR PREPARATION OF AN EPA RISK & 

RESILIENCE ASSESSMENT FOR THE TOWN OF DISCOVERY BAY 
COMMUNITY SERVES DISTRICT  

  
  
Dear Mr. Yeraka: 

LSCE is pleased to provide this letter which outlines a scope for engineering services required for the 
preparation of a Risk and Resilience Assessment to comply with the United States Environmental 
Protection Agency (U.S. EPA): America’s Water Infrastructure Act of 2018 (AWIA) for the Town of 
Discovery Bay Community Services District (District).   

Project Understanding and Approach 
Under the AWIA, which was signed into law in October 2018, drinking water systems serving more than 
3,300 people must develop and certify a Risk and Resilience Assessment (RRA). A self-certification must 
be submitted to the EPA for the District by June 30, 2021 stating that the District has completed the 
Assessment. A self-certification that the RRA has been evaluated and updated will be submitted every 
five (5) years thereafter.  

The RRA requires water systems to identify vulnerabilities to natural and malevolent/man-made hazards 
and evaluate potential improvements to the system to enhance security and resilience. Components to 
be reviewed in the RRA include:  

• Risk of malevolent acts and natural hazards  
• Resilience and security of water facility infrastructure and electronic/automated systems 
• Monitoring practices of the system 
• Financial infrastructure of the system 
• Chemical storage, handling, and use  
• Operation and maintenance of the system  
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The RRA will set the framework for the Emergency Response Plan (ERP) that is also required by the 
AWIA. A self-certification of completion of the ERP must be submitted to the U.S. EPA within 6 months 
of submitting the self-certification of the RRA or by December 30, 2021, whichever is first.  

Community water systems must self-certify the risk and resilience assessments. No approval of RRA by 
the State or U.S. EPA is required under AWIA. All that is required is that the systems submit a self-
certification form confirming the RRA was completed in accordance with the AWIA requirements.  

The EPA has developed a Vulnerability Self Assessment Tool (VSAT 2.0). The categories of information in 
VSAT Web 2.0 have been aligned to include all the system parameters required under AWIA. Using VSAT 
as a guide to conduct the RRA will ensure that all requirements of AWIA are met.  

Attachment A provides information on the requirements of the RRA including: a 2-page tutorial on 
VSAT, the 1-page self-certification form, and a 46-page guidance manual from conducting the RRA.  

Scope for Engineering Services 
LSCE will work with the District to prepare the RRA which will be certified by the District and the self-
certification will submitted to the U.S. EPA by June 30, 2021. The scope does not include preparing the 
ERP, which will be completed after the RRA is completed and submitted to the EPA next fiscal year 
(before December 30, 2021).  

The scope of work for preparing the RRA consists of two tasks: (1) research and data collection and (2) 
preparation of the Risk and Resilience Assessment which are both further described below.  

Task 1: Research and Data Collection  

Under this task, LSCE will conduct all necessary research and obtain essential information required to 
complete the RRA to comply with the AWIA requirements. LSCE will work closely with various District 
staff and operators to ensure all topics of categories under the VSAT tool are assessed to identify the 
vulnerability and resilience of the various components of the drinking water system. The categories 
include of information  

• Physical barriers 
• Source water  
• Pipe and constructed conveyances, water collection, and intake 
• Pretreatment and treatment 
• Storage and distribution facilities 
• Electronic, computer, or other automated systems (including security systems) 
• Monitoring practices 
• Financial infrastructure 
• The use, storage, or handling of chemicals 
• The operation and maintenance of the system 
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Task 2: Preparation of Risk and Resilience Assessment  

LSCE will use the information and data collected under Task 1 to complete a RRA. Our primary method 
will be to utilize the VSAT developed by the EPA. This tool incorporates the topics discussed above to 
estimate risks from malevolent acts and natural hazards and will allow LSCE and the District to evaluate 
the status of each category and the countermeasures to increase security and resilience where needed. 
LSCE will also utilize the AWIA guidance manual to establish the approach for risk management, develop 
asset categories, and evaluate threats on the various components of the system (Attachment A). 

The assessment conducted using VSAT will be in accordance with the standards and guidelines set forth 
in American Water Works Association (AWWA) J100-10 Risk and Resilience Management of Water and 
Wastewater Systems. LSCE will also utilize the AWWA Cybersecurity Guidance & Tool for assessing 
vulnerability of the process control and business enterprise information technology (IT) systems.  

Once all information has been evaluated and provided in the VSAT, a report is developed that describes 
the risks and potential countermeasures for enhancing resilience. LSCE will provide this information to 
the District and set up a meeting to discuss the findings. Once the District is satisfied with the outcome, 
LSCE will supply the self-certification form to be signed by the District. Once signed, LSCE will upload the 
form to the EPA’s online portal.  

Following the completion of the RRA and self-certification, LSCE will provide a Scope of Work and 
Budget for the completion of the Emergency Response Plan (ERP) to be submitted no more than six (6) 
months following the submittal of the RRA self-certification.  

Fee Proposal   

LSCE’s proposed fee estimate for the engineering and inspection services for the preparation of the Risk 
and Resilience Assessment are encompassed in the following table. Cost estimates are presented by task 
and are considered suitable for planning and budgeting purposes. 

The proposed project sum includes LSCE’s labor under each task and outside engineering services, all as 
delineated in this proposal. LSCE will bill monthly for labor and materials, only as incurred, in accordance 
with LSCE’s Schedule of Fees for Engineering and Field services (Attachment B). 

 

Task Description Total 

1 Research and Data Collection  $11,400 

2 Preparation of a Risk and 
Resilience Assessment  $13,600 

Total Budget  $25,000 
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If LSCE is directed to deviate from the proposed scope, or as dictated by unforeseen field conditions, 
LSCE will provide notification of any potential changes in the estimated cost and time to complete the 
work. LSCE will not proceed with any work that deviates from the approved scope and budget until 
approval to proceed is granted.  

We appreciate the opportunity to provide you with this scope and budget.  

 
Sincerely, 
LUHDORFF & SCALMANINI 
CONSULTING ENGINEERS 
 
 
 
 
Justin Shobe, P.E. 
Supervising Engineer 
 
 
Attachments:  
Attachment A Summary of AWIA Requirements  
Attachment B LSCE Schedule of Fees 
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Vulnerability Self Assessment Tool: New Requirements for Drinking Water Utilities Tutorial 

Risk and Resilience Assessment Tutorial 
New Requirements for Drinking Water Utilities 
Review the tutorial below to learn more about new requirements under America’s Water Infrastructure 
Act of 2018 (AWIA) for community water systems to conduct risk and resilience assessments. Please 
note that this tutorial does not address other AWIA requirements, such as developing Emergency 
Response Plans. 

What does AWIA require for Risk and Resilience Assessments? 
Each community water system serving more than 3,300 people must assess the risks to and resilience of 
its system from malevolent acts and natural hazards.  

The assessment must include:  

• The resilience of the pipes and constructed 
conveyances, physical barriers, source water, 
water collection and intake, pretreatment, 
treatment, storage and distribution facilities, and 
electronic, computer, or other automated systems 
(including the security of such systems);  

• The monitoring practices of the system;  
• The financial infrastructure of the system;  
• The use, storage, or handling of various chemicals 

by the system; and  
• The operation and maintenance of the system; and  
• May include an evaluation of capital and 

operational needs for risk and resilience 
management for the system. 

The Asset Categories in VSAT Web 2.0 have been aligned to include all the system parameters required 
under AWIA. The VSAT Threat Categories include both malevolent acts and natural hazards. 

What deadlines apply to the Risk and Resilience Assessments? 
Each community water system must submit a certification to the U.S. EPA that the system conducted 
the risk and resilience assessment (systems do not send the assessment to U.S. EPA). The deadlines for 
submitting the certification are as follows: 

• March 31, 2020 if serving ≥100,000 people. 
• December 31, 2020 if serving 50,000 to 99,999 people. 
• June 30, 2021 if serving 3,301 to 49,999 people. 

Every five years, each community water system must review and, if necessary, revise the risk and 
resilience assessment and submit a recertification to the U.S. EPA. 
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Vulnerability Self Assessment Tool: New Requirements for Drinking Water Utilities Tutorial 

Are there approved methods for the AWIA risk and resilience assessment? 
AWIA does not require the use of any standards, methods or tools for the risk and resilience 
assessment. Each community water system is responsible for ensuring that the risk and resilience 
assessment addresses all the system parameters listed in the law (as shown earlier in this tutorial). 

The U.S. EPA recommends the use of standards, including the American Water Works Association’s 
J100-10 Risk and Resilience Management of Water and Wastewater Systems, along with tools from the 
U.S. EPA (e.g., VSAT) and other organizations, to facilitate sound risk and resilience assessments. 

How is the certification for the risk and resilience assessment submitted to U.S. EPA? 
Community water systems self-certify their risk and resilience assessments (i.e., no approval of the risk 
assessment by the State or U.S. EPA is required under AWIA). The U.S. EPA is providing three options for 
submittal of the certification: regular mail, email, and a secure online portal. The online submission 
portal will provide drinking water systems with a receipt of submittal. The U.S. EPA recommends using 
this method. More information on each of these options is available at: 
https://www.epa.gov/waterresilience/americas-water-infrastructure-act-2018-risk-assessments-and-
emergency-response-plans 

Can an older risk and resilience assessment be used to comply with AWIA? 
AWIA does not prohibit the use of an older risk and resilience assessment to comply with the law. 
However, water systems should consider the following when deciding whether to use an older risk 
assessment: 

• Does the risk assessment omit any water system components that must be addressed under
AWIA?

• Since conducting the risk assessment, has the water system made modifications, including a
change in operation or maintenance, to any components that must be addressed under AWIA?

• Since conducting the risk assessment, has the water system added any components that must
be addressed under AWIA?

If the water system has omitted, modified, or added components that must be addressed under AWIA, 
then the water system must assess the risk to and resilience of the omitted, modified, or added 
components before certifying the assessment. 
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Certification of Community Water System Risk and Resilience Assessment in 
Compliance with America’s Water Infrastructure Act of 2018 

Part (A): Community Water System Identification 

Community Water System Name:  ____________________________________________________ 

Community Water System Complete Mailing Address:  _____________________________________ 

 ______________________________________________________________________________ 

Public Water System Identification Number:  _____________________________________________ 

Population Served:  _______________________________________________________________ 

Part (B): Certification Date 

Date of the certification:  ___________________________________________________________ 

Part (C): Certification Statement 

I, _____________________________________________________________________________ 
[Name of certifying official] 

hereby certify that the community water system named under Part A, above, has [select all that apply] 

  conducted     reviewed     reviewed and revised 

an assessment of the risks to, and resilience of, its system. This assessment included an assessment of: 

1. The risk to the system from malevolent acts and natural hazards;
2. The resilience of the pipes and constructed conveyances, physical barriers, source water,

water collection and intake, pretreatment, treatment, storage and distribution facilities,
electronic, computer, or other automated systems (including the security of such systems)
which are utilized by the system;

3. The monitoring practices of the system;
4. The financial infrastructure of the system;
5. The use, storage, or handling of various chemicals by the system; and
6. The operation and maintenance of the system; and
7. Optionally, may include an evaluation of capital and operational needs for risk and resilience

management for the system.

_______________________________________________________________ 
[Signature of certifying official - click to add a digital signature, or print and sign] 
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 Guidance for Small Community Water 
Systems on Risk and Resilience Assessments 
under America’s Water Infrastructure Act 

Who Should Use this Guidance? 
• This guidance is intended for small community water systems (CWSs) serving greater than 3,300 but less 

than 50,000 people to comply with the requirements for risk and resilience assessments under America’s 
Water Infrastructure Act of 2018 (AWIA). 

• For larger CWSs, EPA recommends the Vulnerability Self-Assessment Tool (VSAT) Web 2.0 or an alternate 
risk assessment method. 

• CWSs serving 3,300 or fewer people are not required to conduct risk and resilience assessments under 
AWIA. EPA recommends, however, that very small CWSs use this or other guidance to learn how to conduct 
risk and resilience assessments and address threats from malevolent acts and natural hazards that threaten 
safe drinking water. 

What is the Purpose of this Guidance? 
• This guidance will help small CWSs meet the requirements for risk and resilience assessments in AWIA. 

• This guidance does not address emergency response plans (ERPs), which are also required under AWIA for 
CWSs serving more than 3,300 people. 

• EPA has developed an Emergency Response Plan Template and Instructions for CWSs to comply 
with AWIA. 

• Further, this guidance does not cover all aspects of water system security and resilience, such as asset 
management, climate change, and emergency preparedness and response. Visit EPA’s Drinking Water and 
Wastewater Resilience page to fnd more information. 

What are the Risk and Resilience Assessments Requirements 
in AWIA? 
AWIA requires CWSs serving more than 3,300 people to assess the risks to and resilience of the system 
to malevolent acts and natural hazards. The law specifes water system assets (e.g., infrastructure) that 
the assessment must address. These assets are listed in Tables 1a – 10b in the Risk and Resilience Assessment 
Checklist (see fllable checklist below on page 4). 

Water systems must certify to EPA that the system conducted the assessment not later than the following dates: 

• March 31, 2020 for systems serving 100,000 or more 

• December 31, 2020 for systems serving 50,000 or more but less than 100,000 
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Guidance for Small Community Water Systems on  
Risk and Resilience Assessments under America’s Water Infrastructure Act

 

 

 

 

 

 

 

 

 

 
 

• June 30, 2021 for systems serving more than 3,300 but less than 50,000 

NOTE: Water systems do not submit the actual assessment to EPA. Visit EPA’s informational page on How to 
Certify Your Risk and Resilience Assessment or ERP for instructions. Every fve years, CWSs must review the 
risk and resilience assessment, revise it as needed, and provide` a new certifcation to EPA. 

What are Risk and Resilience in a Water System? 
• Risk to critical infrastructure, including water systems, is a function of threat likelihood, vulnerability, 

and consequence. 

• Threat can be a malevolent act, like a cyberattack or process sabotage, or a natural hazard, such as a 
flood or hurricane. 

• Threat likelihood is the probability that a malevolent act will be carried out against the water 
system or that a natural hazard will occur. 

• Vulnerability is a weakness that can be exploited by an adversary or impacted by a natural hazard. It is 
the probability that if a malevolent act or a natural hazard occurred, then the water system would 
suffer significant adverse impacts. 

• Consequences are the magnitude of loss that would ensue if a threat had an adverse impact against a 
water system. Consequences may include: 

• Economic loss to the water system from damage to utility assets; 

• Economic loss to the utility service area from a service disruption, and 

• Severe illness or deaths that could result from water system contamination, a hazardous gas 
release, or other hazard involving the water system. 

• Resilience is the capability of a water system to maintain operations or recover when a malevolent act or 
a natural hazard occurs. 

• Countermeasures are steps that a water system implements to reduce risk and increase resilience. They 
may include plans, equipment, procedures, and other measures. 

How does a Community Water System Assess Risk and 
Resilience Under AWIA? 
Tables 1a – 10b in the Risk and Resilience Assessment Checklist (see fllable checklist below on page 4) list the 
categories of water system assets that you must assess under AWIA. In all tables (i.e., for all asset categories), 
do the following: 

1. Select only the malevolent acts from those listed in the table that pose a signifcant risk to the asset 
category at the CWS. You may write-in malevolent acts not listed in the table. 

a. Focus the selection of malevolent acts on those that are prevalent in the United States (e.g., cyber-
attacks), can exploit vulnerabilities at the CWS (e.g., known security gaps), and have the potential for 
signifcant economic or public health consequences (e.g., contamination). 

NOTE: EPA’s Baseline Information on Malevolent Acts Relevant to Community Water Systems assists 
water systems with estimating the likelihood of these malevolent acts and provides resources for 
additional information. 
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Guidance for Small Community Water Systems on  
Risk and Resilience Assessments under America’s Water Infrastructure Act

 

 
 

 
 
 

 

2. For each malevolent act that you identify as a signifcant risk, briefy describe how the malevolent act could 
impact the asset category at the CWS. Include major assets that might be damaged or disabled, water 
service restrictions or loss, and public health impacts as applicable. 

3. Select only the natural hazards from those listed in the table that may pose a signifcant risk to the asset 
category at the CWS. You may write-in natural hazards not listed in the table. 

a. Focus the selection of natural hazards on those that are prevalent in the area where the water system 
is located, may afect vulnerable water system infrastructure, and have the potential for signifcant 
economic or public health consequences related to the CWS. 

4. For each natural hazard that you identify as a signifcant risk, briefy describe or provide examples of how 
the hazard could impact the asset category at the CWS. Include major assets that might be damaged or 
disabled, water service restrictions or loss, and public health impacts as applicable. 

5. OPTIONAL Table 11 (Risk and Resilience Assessment Checklist, see below): Identify countermeasures 
that the CWS could potentially implement to reduce risk from the malevolent acts and natural hazards that 
you selected in in this assessment. 

a. For malevolent acts, countermeasures are intended to deter, delay, detect, and respond to an attack. 

b. For natural hazards, countermeasures are intended to prepare, respond, and recover from an event. 

NOTE: A single countermeasure, such as emergency response planning or power resilience, may reduce risk 
across multiple malevolent acts, natural hazards and asset categories. 

Complete the Risk and Resilience Assessment 
Checklist here 
EPA ofers the Risk and Resilience Assessment Checklist in two formats. A fllable PDF 
format is provided on the pages that follow. This format has fxed felds and may not 
be changed by the user. Alternatively, a Word version may be accessed by clicking on 
the icon below. The Word version may be changed by the user. The content of the 
PDF and Word versions is the same. To access the Word version, the fle must be 
downloaded to your computer. 

Ofce of Water (MC 140) EPA 817-B-20-001 May 2020 
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 Community Water System 
Risk and Resilience Assessment 

Risk and Resilience Assessment 

Please fll in the information below. 

Facility Name (if applicable): 

PWSID: 

Analyst Name(s): 

Date of Analysis: 

Analysis Notes: 
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Table 1a:  Physical Barriers (Malevolent Acts)1 

Asset Category: Physical Barriers 

Examples of Assets in this Category: Encompasses physical security in place at the CWS. Possible examples include 
fencing, bollards, and perimeter walls; gates and facility entrances; intrusion detection sensors and alarms; access 
control systems (e.g., locks, card reader systems); and hardened doors, security grilles, and equipment cages. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Physical 
in the left column that pose Barriers asset category, briefy describe in the right column how the malevolent act 
a signifcant risk to this could impact this asset category at the CWS. Include efects on major assets, water 
asset category at the CWS. service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental2 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

1 In a risk assessment, physical barriers are usually treated as countermeasures, which reduce the risk of a threat to an asset, rather than being treated as 
assets. However, under AWIA, a CWS must assess the risks to and resilience of physical barriers. 
2 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Physical Barriers 

Examples of Assets in this Category: Encompasses physical security in place at the CWS. Possible examples include 
fencing, bollards, and perimeter walls; gates and facility entrances; intrusion detection sensors and alarms; access 
control systems (e.g., locks, card reader systems); and hardened doors, security grilles, and equipment cages. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Physical 
Barriers asset category, briefy describe in the right column how the malevolent act 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental3 

Other(s), enter below: 

3 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 1b: Physical Barriers (Natural Hazards)4 

Asset Category: Physical Barriers 

Examples of Assets in this Category: Encompasses physical security in place at the CWS. Possible examples include 
fencing, bollards, and perimeter walls; gates and facility entrances; intrusion detection sensors and alarms; access 
control systems (e.g., locks, card reader systems); and hardened doors, security grilles, and equipment cages. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Physical 
Barriers asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 

4 In a risk assessment, physical barriers are usually treated as countermeasures, which reduce the risk of a threat to an asset, rather than analyzed as 
assets themselves. However, under AWIA, a CWS must assess the risks to and resilience of physical barriers. 
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Asset Category: Physical Barriers 

Examples of Assets in this Category: Encompasses physical security in place at the CWS. Possible examples include 
fencing, bollards, and perimeter walls; gates and facility entrances; intrusion detection sensors and alarms; access 
control systems (e.g., locks, card reader systems); and hardened doors, security grilles, and equipment cages. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Physical 
Barriers asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Other(s), enter below: 
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Table 2a:  Source Water (Malevolent Acts) 

Asset Category: Source Water 

Examples of Assets in this Category: Encompasses all sources that supply water to a water system. Possible 
examples include rivers, streams, lakes, source water reservoirs, groundwater, and purchased water. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Source 
Water asset category, briefy describe in the right column how the malevolent act 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental5 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

5 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Source Water 

Examples of Assets in this Category: Encompasses all sources that supply water to a water system. Possible 
examples include rivers, streams, lakes, source water reservoirs, groundwater, and purchased water. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Source 
Water asset category, briefy describe in the right column how the malevolent act 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental6 

Other(s), enter below: 

6 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 2b: Source Water (Natural Hazards) 

Asset Category: Source Water 

Examples of Assets in this Category: Encompasses all sources that supply water to a water system. Possible 
examples include rivers, streams, lakes, source water reservoirs, groundwater, and purchased water. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Source 
Water asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: Source Water 

Examples of Assets in this Category: Encompasses all sources that supply water to a water system. Possible 
examples include rivers, streams, lakes, source water reservoirs, groundwater, and purchased water. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Source 
Water asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Other(s), enter below: 
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Table 3a:  Pipes and Constructed Conveyances, Water Collection, and Intake (Malevolent Acts) 

Asset Category: Pipes and Constructed Conveyances, Water Collection, and Intake 

Examples of Assets in this Category: Encompasses the infrastructure that collects and transports water from a 
source water to treatment or distribution facilities. Possible examples include holding facilities, intake structures and 
associated pumps and pipes, aqueducts, and other conveyances. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Pipes 
in the left column that pose and Constructed Conveyances, Water Collection, and Intake asset category, 
a signifcant risk to this briefy describe in the right column how the malevolent act could impact this asset 
asset category at the CWS. category at the CWS. Include efects on major assets, water service, and public 

health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental7 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

7 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Pipes and Constructed Conveyances, Water Collection, and Intake 

Examples of Assets in this Category: Encompasses the infrastructure that collects and transports water from a 
source water to treatment or distribution facilities. Possible examples include holding facilities, intake structures and 
associated pumps and pipes, aqueducts, and other conveyances. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Pipes 
and Constructed Conveyances, Water Collection, and Intake asset category, 
briefy describe in the right column how the malevolent act could impact this asset 
category at the CWS. Include efects on major assets, water service, and public 
health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental8 

Other(s), enter below: 

8 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 3b: Pipes and Constructed Conveyances, Water Collection, and Intake (Natural Hazards) 

Asset Category: Pipes and Constructed Conveyances, Water Collection, and Intake 

Examples of Assets in this Category: Encompasses the infrastructure that collects and transports water from a 
source water to treatment or distribution facilities. Possible examples include holding facilities, intake structures and 
associated pumps and pipes, aqueducts, and other conveyances. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Pipes 
and Constructed Conveyances, Water Collection, and Intake asset category, 
briefy describe in the right column how the malevolent act could impact this asset 
category at the CWS. Include efects on major assets, water service, and public 
health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: Pipes and Constructed Conveyances, Water Collection, and Intake 

Examples of Assets in this Category: Encompasses the infrastructure that collects and transports water from a 
source water to treatment or distribution facilities. Possible examples include holding facilities, intake structures and 
associated pumps and pipes, aqueducts, and other conveyances. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Pipes 
and Constructed Conveyances, Water Collection, and Intake asset category, 
briefy describe in the right column how the malevolent act could impact this asset 
category at the CWS. Include efects on major assets, water service, and public 
health as applicable. 

Other(s), enter below: 
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 Table 4a:  Pretreatment and Treatment (Malevolent Acts) 

Asset Category: Pretreatment and Treatment 

Examples of Assets in this Category: Encompasses all unit processes that a water system uses to ensure water 
meets regulatory public health and aesthetic standards prior to distribution to customers. Possible examples 
include sedimentation, fltration, disinfection, and chemical treatment. For the risk assessment, individual treatment 
processes at a facility may be grouped together and analyzed as a single asset if they have a similar risk profle. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the 
in the left column that pose Pretreatment and Treatment asset category, briefy describe in the right column 
a signifcant risk to this how the malevolent act could impact this asset category at the CWS. Include 
asset category at the CWS. efects on major assets, water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental9 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

9 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Pretreatment and Treatment 

Examples of Assets in this Category: Encompasses all unit processes that a water system uses to ensure water 
meets regulatory public health and aesthetic standards prior to distribution to customers. Possible examples 
include sedimentation, fltration, disinfection, and chemical treatment. For the risk assessment, individual treatment 
processes at a facility may be grouped together and analyzed as a single asset if they have a similar risk profle. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the 
Pretreatment and Treatment asset category, briefy describe in the right column 
how the malevolent act could impact this asset category at the CWS. Include 
efects on major assets, water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental10 

Other(s), enter below: 

10 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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19 

Risk and Resilience Assessment

Table 4b: Pretreatment and Treatment (Natural Hazards) 

Asset Category: Pretreatment and Treatment 

Examples of Assets in this Category: Encompasses all unit processes that a water system uses to ensure water 
meets regulatory public health and aesthetic standards prior to distribution to customers. Possible examples 
include sedimentation, fltration, disinfection, and chemical treatment. For the risk assessment, individual treatment 
processes at a facility may be grouped together and analyzed as a single asset if they have a similar risk profle. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the 
Pretreatment and Treatment asset category, briefy describe in the right column 
how the natural hazard could impact this asset category at the CWS. Include efects 
on major assets, water service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: Pretreatment and Treatment 

Examples of Assets in this Category: Encompasses all unit processes that a water system uses to ensure water 
meets regulatory public health and aesthetic standards prior to distribution to customers. Possible examples 
include sedimentation, fltration, disinfection, and chemical treatment. For the risk assessment, individual treatment 
processes at a facility may be grouped together and analyzed as a single asset if they have a similar risk profle. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the 
Pretreatment and Treatment asset category, briefy describe in the right column 
how the natural hazard could impact this asset category at the CWS. Include efects 
on major assets, water service, and public health as applicable. 

Other(s), enter below: 
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Table 5a:  Storage and Distribution Facilities (Malevolent Acts) 

Asset Category: Storage and Distribution Facilities 

Examples of Assets in this Category: Encompasses all infrastructure used to store water after treatment, maintain 
water quality, and distribute water to customers. Possible examples include residual disinfection, pumps, tanks, 
reservoirs, valves, pipes, and meters. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Storage 
in the left column that pose and Distribution Facilities asset category, briefy describe in the right column how 
a signifcant risk to this the malevolent act could impact this asset category at the CWS. Include efects on 
asset category at the CWS. major assets, water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental11 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

11 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Storage and Distribution Facilities 

Examples of Assets in this Category: Encompasses all infrastructure used to store water after treatment, maintain 
water quality, and distribute water to customers. Possible examples include residual disinfection, pumps, tanks, 
reservoirs, valves, pipes, and meters. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Storage 
and Distribution Facilities asset category, briefy describe in the right column how 
the malevolent act could impact this asset category at the CWS. Include efects on 
major assets, water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental12 

Other(s), enter below: 

12 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 5b: Storage and Distribution Facilities (Natural Hazards) 

Asset Category: Storage and Distribution Facilities 

Examples of Assets in this Category: Encompasses all infrastructure used to store water after treatment, maintain 
water quality, and distribute water to customers. Possible examples include residual disinfection, pumps, tanks, 
reservoirs, valves, pipes, and meters. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Storage 
and Distribution Facilities asset category, briefy describe in the right column how 
the natural hazard could impact this asset category at the CWS. Include efects on 
major assets, water service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 

23 

133



Asset Category: Storage and Distribution Facilities 

Examples of Assets in this Category: Encompasses all infrastructure used to store water after treatment, maintain 
water quality, and distribute water to customers. Possible examples include residual disinfection, pumps, tanks, 
reservoirs, valves, pipes, and meters. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Storage 
and Distribution Facilities asset category, briefy describe in the right column how 
the natural hazard could impact this asset category at the CWS. Include efects on 
major assets, water service, and public health as applicable. 

Other(s), enter below: 
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Table 6a:  Electronic, Computer, or Other Automated Systems (including the security of such systems) 
(Malevolent Acts) 

Asset Category: Electronic, Computer, or Other Automated Systems (including the security of such systems) 

Examples of Assets in this Category: Encompasses all treatment and distribution process control systems, business 
enterprise information technology (IT) and communications systems (other than fnancial), and the processes used 
to secure such systems. Possible examples include the sensors, controls, monitors and other interfaces, plus related 
IT hardware and software and communications, used to control water collection, treatment, and distribution. Also 
includes IT hardware, software, and communications used in business enterprise operations. The assessment must 
account for the security of these systems (e.g., cybersecurity, information security). 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Electronic, 
in the left column that pose Computer, or Other Automated Systems (including the security of such systems) 
a signifcant risk to this asset category, briefy describe in the right column how the malevolent act could 
asset category at the CWS. impact this asset category at the CWS. Include efects on major assets, water 

service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental13 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

13 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Electronic, Computer, or Other Automated Systems (including the security of such systems) 

Examples of Assets in this Category: Encompasses all treatment and distribution process control systems, business 
enterprise information technology (IT) and communications systems (other than fnancial), and the processes used 
to secure such systems. Possible examples include the sensors, controls, monitors and other interfaces, plus related 
IT hardware and software and communications, used to control water collection, treatment, and distribution. Also 
includes IT hardware, software, and communications used in business enterprise operations. The assessment must 
account for the security of these systems (e.g., cybersecurity, information security). 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Electronic, 
in the left column that pose Computer, or Other Automated Systems (including the security of such systems) 
a signifcant risk to this asset category, briefy describe in the right column how the malevolent act could 
asset category at the CWS. impact this asset category at the CWS. Include efects on major assets, water 

service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental14 

Other(s), enter below: 

14 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 6b: Electronic, Computer, or Other Automated Systems (including the security of such systems) 
(Natural Hazards) 

Asset Category: Electronic, Computer, or Other Automated Systems (including the security of such systems) 

Examples of Assets in this Category: Encompasses all treatment and distribution process control systems, business 
enterprise information technology (IT) and communications systems (other than fnancial), and the processes used 
to secure such systems. Possible examples include the sensors, controls, monitors and other interfaces, plus related 
IT hardware and software and communications, used to control water collection, treatment, and distribution. Also 
includes IT hardware, software, and communications used in business enterprise operations. The assessment must 
account for the security of these systems (e.g., cybersecurity, information security). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Electronic, 
Computer, or Other Automated Systems (including the security of such systems) 
asset category, briefy describe in the right column how the natural hazard could 
impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 
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Asset Category: Electronic, Computer, or Other Automated Systems (including the security of such systems) 

Examples of Assets in this Category: Encompasses all treatment and distribution process control systems, business 
enterprise information technology (IT) and communications systems (other than fnancial), and the processes used 
to secure such systems. Possible examples include the sensors, controls, monitors and other interfaces, plus related 
IT hardware and software and communications, used to control water collection, treatment, and distribution. Also 
includes IT hardware, software, and communications used in business enterprise operations. The assessment must 
account for the security of these systems (e.g., cybersecurity, information security). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Electronic, 
Computer, or Other Automated Systems (including the security of such systems) 
asset category, briefy describe in the right column how the natural hazard could 
impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Fire 

Other(s), enter below: 
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Table 7a:  Monitoring Practices (Malevolent Acts)15 

Asset Category: Monitoring Practices 

Examples of Assets in this Category: Encompasses the processes and practices used to monitor source water and 
fnished water quality, along with any monitoring systems not captured in other asset categories. Possible examples 
include sensors, laboratory resources, sampling capabilities, and data management equipment and systems. 
Examples are contamination warning systems for the source water or distribution system. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Monitoring 
in the left column that pose Practices asset category, briefy describe in the right column how the malevolent 
a signifcant risk to this act could impact this asset category at the CWS. Include efects on major assets, 
asset category at the CWS. water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental16 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

15 Monitoring associated with physical security should be addressed under Physical Barriers; monitoring associated with process controls and 
cybersecurity should be addressed under Electronic, Computer or Other Automated Systems; monitoring associated with fnancial systems should be 
addressed under Financial Infrastructure. 
16 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Monitoring Practices 

Examples of Assets in this Category: Encompasses the processes and practices used to monitor source water and 
fnished water quality, along with any monitoring systems not captured in other asset categories. Possible examples 
include sensors, laboratory resources, sampling capabilities, and data management equipment and systems. 
Examples are contamination warning systems for the source water or distribution system. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Monitoring 
Practices asset category, briefy describe in the right column how the malevolent 
act could impact this asset category at the CWS. Include efects on major assets, 
water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental17 

Other(s), enter below: 

17 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 7b: Monitoring Practices (Natural Hazards)18 

Asset Category: Monitoring Practices 

Examples of Assets in this Category: Encompasses the processes and practices used to monitor source water and 
fnished water quality, along with any monitoring systems not captured in other asset categories. Possible examples 
include sensors, laboratory resources, sampling capabilities, and data management equipment and systems. 
Examples are contamination warning systems for the source water or distribution system. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Monitoring 
Practices asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

18 Monitoring associated with physical security should be addressed under Physical Barriers; monitoring associated with process controls and 
cybersecurity should be addressed under Electronic, Computer or Other Automated Systems; monitoring associated with fnancial systems should be 
addressed under Financial Infrastructure. 
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Asset Category: Monitoring Practices 

Examples of Assets in this Category: Encompasses the processes and practices used to monitor source water and 
fnished water quality, along with any monitoring systems not captured in other asset categories. Possible examples 
include sensors, laboratory resources, sampling capabilities, and data management equipment and systems. 
Examples are contamination warning systems for the source water or distribution system. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Monitoring 
Practices asset category, briefy describe in the right column how the natural hazard 
could impact this asset category at the CWS. Include efects on major assets, water 
service, and public health as applicable. 

Fire 

Other(s), enter below: 
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Table 8a:  Financial Infrastructure (Malevolent Acts) 

Asset Category: Financial Infrastructure 

Examples of Assets in this Category: Encompasses equipment and systems used to operate and manage utility 
fnances. Possible examples include billing, payment, and accounting systems, along with third parties used for these 
services. This asset category is not intended to address the fnancial “health” of the water utility (e.g., credit rating, 
debt-to-equity ratios). 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the Financial 
in the left column that pose Infrastructure asset category, briefy describe in the right column how the 
a signifcant risk to this malevolent act could impact this asset category at the CWS. Include efects on 
asset category at the CWS. major assets, water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental19 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

19 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: Financial Infrastructure 

Examples of Assets in this Category: Encompasses equipment and systems used to operate and manage utility 
fnances. Possible examples include billing, payment, and accounting systems, along with third parties used for these 
services. This asset category is not intended to address the fnancial “health” of the water utility (e.g., credit rating, 
debt-to-equity ratios). 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the Financial 
Infrastructure asset category, briefy describe in the right column how the 
malevolent act could impact this asset category at the CWS. Include efects on 
major assets, water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental20 

Other(s), enter below: 

20 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 8b: Financial Infrastructure (Natural Hazards) 

Asset Category: Financial Infrastructure 

Examples of Assets in this Category: Encompasses equipment and systems used to operate and manage utility 
fnances. Possible examples include billing, payment, and accounting systems, along with third parties used for these 
services. This asset category is not intended to address the fnancial “health” of the water utility (e.g., credit rating, 
debt-to-equity ratios). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Financial 
Infrastructure asset category, briefy describe in the right column how the natural 
hazard could impact this asset category at the CWS. Include efects on major 
assets, water service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: Financial Infrastructure 

Examples of Assets in this Category: Encompasses equipment and systems used to operate and manage utility 
fnances. Possible examples include billing, payment, and accounting systems, along with third parties used for these 
services. This asset category is not intended to address the fnancial “health” of the water utility (e.g., credit rating, 
debt-to-equity ratios). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the Financial 
Infrastructure asset category, briefy describe in the right column how the natural 
hazard could impact this asset category at the CWS. Include efects on major 
assets, water service, and public health as applicable. 

Other(s), enter below: 
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Table 9a:  The Use, Storage, or Handing of Chemicals (Malevolent Acts) 

Asset Category: The Use, Storage, or Handling of Chemicals 

Examples of Assets in this Category: Encompasses the chemicals and associated storage facilities and handling 
practices used for chemical disinfection and treatment. Assessments under this asset category should focus on the 
risk of uncontrolled release of a potentially dangerous chemical like chlorine where applicable. 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the The Use, 
in the left column that pose Storage, or Handling of Chemicals asset category, briefy describe in the right 
a signifcant risk to this column how the malevolent act could impact this asset category at the CWS. 
asset category at the CWS. Include efects on major assets, water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental21 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

21 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Asset Category: The Use, Storage, or Handling of Chemicals 

Examples of Assets in this Category: Encompasses the chemicals and associated storage facilities and handling 
practices used for chemical disinfection and treatment. Assessments under this asset category should focus on the 
risk of uncontrolled release of a potentially dangerous chemical like chlorine where applicable. 

Malevolent Acts 

Select the malevolent acts 
in the left column that pose 
a signifcant risk to this 
asset category at the CWS. 

Brief Description of Impacts 

If you select a malevolent act in the left column as a signifcant risk to the The Use, 
Storage, or Handling of Chemicals asset category, briefy describe in the right 
column how the malevolent act could impact this asset category at the CWS. 
Include efects on major assets, water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental22 

Other(s), enter below: 

22 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 9b: The Use, Storage, or Handing of Chemicals (Natural Hazards) 

Asset Category: The Use, Storage, or Handling of Chemicals 

Examples of Assets in this Category: Encompasses the chemicals and associated storage facilities and handling 
practices used for chemical disinfection and treatment. Assessments under this asset category should focus on the 
risk of uncontrolled release of a potentially dangerous chemical like chlorine where applicable. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the The Use, 
Storage, or Handling of Chemicals asset category, briefy describe in the right 
column how the natural hazard could impact this asset category at the CWS. 
Include efects on major assets, water service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: The Use, Storage, or Handling of Chemicals 

Examples of Assets in this Category: Encompasses the chemicals and associated storage facilities and handling 
practices used for chemical disinfection and treatment. Assessments under this asset category should focus on the 
risk of uncontrolled release of a potentially dangerous chemical like chlorine where applicable. 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the The Use, 
Storage, or Handling of Chemicals asset category, briefy describe in the right 
column how the natural hazard could impact this asset category at the CWS. 
Include efects on major assets, water service, and public health as applicable. 

Other(s), enter below: 
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Table 10a:  The Operation and Maintenance of the System (Malevolent Acts) 

Asset Category: The Operation and Maintenance of the System 

Examples of Assets in this Category: Encompasses critical processes required for operation and maintenance of 
the water system that are not captured under other asset categories. Possible examples include equipment, supplies, 
and key personnel. Assessments may focus on the risk to operations associated with dependency threats like loss of 
utilities (e.g., power outage), loss of suppliers (e.g., interruption in chemical delivery), and loss of key employees (e.g., 
disease outbreak or employee displacement). 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the The 
in the left column that pose Operation and Maintenance of the System asset category, briefy describe in the 
a signifcant risk to this right column how the malevolent act could impact this asset category at the CWS. 
asset category at the CWS. Include efects on major assets, water service, and public health as applicable. 

Assault on Utility – 
Physical 

Contamination of Finished 
Water – Intentional 

Contamination of Finished 
Water – Accidental23 

Theft or Diversion – 
Physical 

Cyberattack on Business 
Enterprise Systems 

23 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 

41 

151



 

Asset Category: The Operation and Maintenance of the System 

Examples of Assets in this Category: Encompasses critical processes required for operation and maintenance of 
the water system that are not captured under other asset categories. Possible examples include equipment, supplies, 
and key personnel. Assessments may focus on the risk to operations associated with dependency threats like loss of 
utilities (e.g., power outage), loss of suppliers (e.g., interruption in chemical delivery), and loss of key employees (e.g., 
disease outbreak or employee displacement). 

Malevolent Acts Brief Description of Impacts 

Select the malevolent acts If you select a malevolent act in the left column as a signifcant risk to the The 
in the left column that pose Operation and Maintenance of the System asset category, briefy describe in the 
a signifcant risk to this right column how the malevolent act could impact this asset category at the CWS. 
asset category at the CWS. Include efects on major assets, water service, and public health as applicable. 

Cyberattack on Process 
Control Systems 

Sabotage – Physical 

Contamination of Source 
Water – Intentional 

Contamination of Source 
Water – Accidental24 

Other(s), enter below: 

24 Accidental contamination is not a malevolent act. It is included here due to similar potential consequences and because whether a contamination 
incident is intentional or accidental may not be known during initial response. 
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Table 10b: The Operation and Maintenance of the System (Natural Hazards) 

Asset Category: The Operation and Maintenance of the System 

Examples of Assets in this Category: Encompasses critical processes required for operation and maintenance of 
the water system that are not captured under other asset categories. Possible examples include equipment, supplies, 
and key personnel. Assessments may focus on the risk to operations associated with dependency threats like loss of 
utilities (e.g., power outage), loss of suppliers (e.g., interruption in chemical delivery), and loss of key employees (e.g., 
disease outbreak or employee displacement). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the The 
Operation and Maintenance of the System asset category, briefy describe in the 
right column how the natural hazard could impact this asset category at the CWS. 
Include efects on major assets, water service, and public health as applicable. 

Hurricane 

Flood 

Earthquake 

Tornado 

Ice storm 

Fire 
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Asset Category: The Operation and Maintenance of the System 

Examples of Assets in this Category: Encompasses critical processes required for operation and maintenance of 
the water system that are not captured under other asset categories. Possible examples include equipment, supplies, 
and key personnel. Assessments may focus on the risk to operations associated with dependency threats like loss of 
utilities (e.g., power outage), loss of suppliers (e.g., interruption in chemical delivery), and loss of key employees (e.g., 
disease outbreak or employee displacement). 

Natural Hazards 

Select the natural hazards in 
the left column that pose a 
signifcant risk to this asset 
category at the CWS. 

Brief Description of Impacts 

If you select a natural hazard in the left column as a signifcant risk to the The 
Operation and Maintenance of the System asset category, briefy describe in the 
right column how the natural hazard could impact this asset category at the CWS. 
Include efects on major assets, water service, and public health as applicable. 

Other(s), enter below: 
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Table 11: Countermeasures (Optional)25 

Countermeasures 
(optional)  

List countermeasures in 
the left column the CWS 
could potentially implement 
to reduce risk from the 
malevolent acts and natural 
hazards that were selected. 

Brief Description of Risk Reduction or Increased Resilience 

For each countermeasure, in the right column, describe how the countermeasure 
could reduce risk or increase resilience for CWS assets from malevolent acts or 
natural hazards that were selected in the analysis. A countermeasure may reduce 
risk across multiple malevolent acts, natural hazards and asset categories. 

1. 

2. 

3. 

4. 

5. 

25 IMPORTANT NOTE: The assessment does not require a specifc number of countermeasures. You may have fewer than fve countermeasures or add 
more countermeasures and describe them in a separate document. 
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Change History 
Please describe the changes made to this risk and resilience assessment since its original development, 
who made the changes, and on what date the changes were incorporated. 

Name/Title: Date: Description of Change: 
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Professional
Senior Principal $225/hr

Principal Professional $220/hr

Supervising Professional $210/hr

Senior Professional $192/hr

Project Professional $150 to 170/hr

Staff Professional $135 to 145/hr

Technical
Engineering Inspector $140/hr

ACAD Drafting/GIS $135/hr 

Engineering Assistant $105 to 125/hr

Scientist $105 to 125/hr

Technician $105 to 125/hr

Clerical Support
Word Processing, Clerical $80/hr

Digital Communications Specialist $90/hr

Project Admin/Accounting Assistant $100/hr

Other Sevices
Vehicle Use $0.58/mi

Subsistence Cost Plus 15%

Groundwater Sampling Equipment (Includes Operator) $170.00/hr

Copies 0.20 ea

Professional or Technical Testimony 200% of Regular Rates

Technical Overtime (if required) 150% of Regular Rates

Outside Services/Rentals Cost Plus 15%

Services by Associate Firms Cost Plus 15%

SCHEDULE OF FEES - ENGINEERING AND FIELD SERVICES 
2020
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