SOUTH TAHOE
PUBLIC UTILITY DISTRICT

Request for Proposals
For

Engineering Services for
Luther Pass Pump Station
Recycled Water Tanks Rehabilitation

Respond to:
Brent Goligoski, P.E., Associate Engineer
South Tahoe Public Utility District
1275 Meadow Crest Drive
South Lake Tahoe, CA 96150
(530) 543-6209
bgoligoski@stpud.dst.ca.us
No later than 4:00 p.m. Friday, August 9, 2019

REQUEST FOR PROPOSALS
ENGINEERING SERVICES FOR
SOUTH TAHOE PUBLIC UTILITY DISTRICT
Luther Pass Pump Station
Recycled Water Tanks Rehabilitation
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Introduction

The South Tahoe Public Utility District (District) is seeking proposals from
qualified engineering firms to provide design services for the rehabilitation and/or
replacement of the existing recycled water tanks at the District’s Luther Pass
Pump Station (LPPS). Based on recent condition assessments, detailed below,
the District expects that Tank 1 can be rehabilitated, but that Tank 2 will need to
be rebuilt. As such, the selected Consultant will be expected to assist the District
to:
1) assess the value of tank rehabilitation versus replacement by developing and
analyzing alternatives for each of the existing tanks;
2) develop plans, specifications, sequence of construction, and estimates of
probable costs for replacement of Tank #2; and
3) prepare repair details for Tank #1
If the alternatives evaluation recommends a different outcome than expected,
then the scope of work will be modified accordingly prior to the design phase.
The work will be performed by the selected Consultant under the District’s Master
Services Agreement for Consulting Services (see template in Attachment C) and
a Task Order for a defined Scope of Work.
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2.1

Background
LPPS

The District’s Luther Pass Pump Station was originally constructed in 1968 and
has operated continuously since that time to convey treated wastewater out of
the Tahoe Basin in compliance with the 1967 Porter-Cologne Water Quality
Control Act. LPPS receives wastewater that has been pumped from the District’s
Wastewater Treatment Plant by way of the A-Line to two storage tanks located at
LPPS (Tank#1 and Tank #2). The LPPS conveys this wastewater to the District’s
storage facilities in Alpine County by way of the B-Line (high pressure discharge
from LPPS) and C-Line (gravity flow to Alpine County), lifting the water 1240
vertical feet over Luther Pass .The pump station consists of four multiple stage
horizontal split-case centrifugal pumps (two 1000 Hp, 3-stage and two 700 Hp, 4
stage). The pump station has a maximum conveyance capacity utilizing 3 pumps

of about 8.2 MGD. The following history identifies major milestones in the
operation, maintenance and upgrade of the LPPS:
Date
1968
1977-1980
1981-1982
1986
1992
1992
1993
1995
1996
1996
1997
1997
2002
2006
2008
2009
2011
2015

Project
Original LPPS Construction with Tank No.1 (1M gal)
New Surge Valves Installed
B-Line Surge tower installed on hill behind LPPS
Pump House Foundation Stabilization
Tank No. 2 (500,000 gal) added and Tank No. 1 (1M gal) rebuilt
Pump No. 4 rebuilt
Pump No. 2 rebuilt
Sloped roof added to pump house
Hydropneumatic Surge Tank installed
Pump discharge control valves changed to air actuated
Trailer Mounted Emergency Generator installed
Pumps No. 1 and 3 rebuilt
SCADA improvements installed and Tank No. 2 recoated
Motor No. 3 rebuilt
Seismic Upgrades made to pump house structure
Motors No. 1, 2, and 4 rebuilt
Emergency Generator Replaced with Stationary Genset, and
improvements to drainage.
Power and Control Upgrades Project (Motors and Electrical
Systems Replaced)

Luther Pass Tanks
Tank #1 is a 1 million gallon tank which was originally constructed in 1968 and
was subsequently replaced in 1992 due to extensive damage from corrosion. A
repair to the tank was designed and bid, but the Contractor replaced it entirely for
a lower cost. Under typical operation Tank #1 is filled directly from the A-line and
the two tanks equalize through their connection to the pump station. Staff
inspected the tank interior in 2016. A consultant condition assessment of Tank #1
from October 2018 indicated that there was no major structural damage from
corrosion, but an interior recoat should be completed in the near future. The
District anticipates that upgrades to tank appurtenances may also be needed.
Tank #2 is a 500,000 gallon tank which was built in 1992 to improve redundancy
and operational efficiency at LPPS. Tank #2 required a full interior recoat in
2002, just 10 years after initial construction. In 2013, a consultant coating
inspection indicated that the interior roof coating had started to fail. Staff
inspected the tank interior in 2016 and again in 2018 following a failure of a weld
at the tank floor. Another consultant condition evaluation of Tank #2 in May 2019
indicated severe structural damage in the roof framing from corrosion, which
would likely require replacement of the roof structure, and has recommended that
the tank be taken out of service for the winter months. The Tank #2 structure also
houses surge release valves which discharge pressure transients from the high

pressure B-Line into Tank #2; these surge valves are also used for controlled
draining of the B-Line into Tank #2.
The LPPS tanks are subject to harsh operating conditions which include:
exposure to highly chlorinated recycled water (4x higher than typical potable
water); large fluctuation in temperature; winter snow loads and high turbulence
and turnover. These conditions have resulted in poor performance of these
welded steel tanks, and a significantly shorter lifespan than would be expected
from industry guidelines for epoxy lined steel water storage tanks. The District is
seeking the services of a Consultant with experience designing storage tanks for
aggressive process water in similar harsh conditions. Because of the critical
nature of this facility, the District expects the Tank 2 repairs or replacement to be
completed by the Fall of 2020.
2.2

General Project Requirements

District staff has identified preliminary general design requirements for the
replacement of Tank 2 and the rehabilitation of Tank 1:
•

Only one tank may be offline for rehabilitation/replacement at a time;

•

The District expects that the most cost effective and durable option for
Tank #2 will be to replace the tank on its existing foundation. However,
the alternatives evaluation will span the gamut from replacement of the
roof structure (at a minimum) to replacement of the entire tank with a new
foundation.

•

The District expects that Tank #1 will require only minor structural repairs
and will primarily consist of minor repairs, recoating and upgrades to
appurtenances.

•

The District’s front-end specifications (Division 0 and 1) will be used, but
technical specifications will be developed by the Consultant.

•

The District will prepare design plans and specifications for all site work
and other modifications at the LPPS site beyond the tank structure. The
Consultant shall coordinate with District Staff for coordination of the final
construction documents.

•

The project will be funded through capital funds. No outside funding
sources are currently planned to finance the project.
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Scope of Work

The selected Consultant will have the following general responsibilities:
•

Reviewing existing inspection reports and performing site
investigations;

•

Developing and evaluating alternatives for rehabilitation and/or
replacement of the facilities;

•

Facilitating the design process with the District’s project team;

•

Providing meeting minutes for key meetings with District’s team;

•

Preparing technical design drawings and technical specifications, as
wells a construction cost estimates and schedules; District staff will
prepare site plans, details, and general specifications.

As currently envisioned by the District, the Project includes the following four
tasks, with the associated deliverables identified. The Consultant may also
include additional tasks they deem necessary for a complete project.
Task 1: Data Collection and Review
•

Review inspection reports and facility-specific data regarding the
performance and condition of existing facilities.

Task 2: Alternatives Evaluation and Design Basis Memorandum
•
•

Perform a cost benefit analysis of alternatives for the various options
for Tank 1 and Tank 2, developed in coordination with the District.
Prepare a Memorandum summarizing alternatives with a comparison
of life-cycle cost, including preliminary design details for the preferred
alternative for each Tank. Draft and final memoranda shall be
provided electronically in reproducible (PDF) format. Hard copy is not
required.

Task 3: Design
•

Prepare 90% Design documents, including drawings, specifications,
and construction cost estimate.

•

Meet with District Team to discuss comments.

•

Prepare Construction Documents, including drawings, specifications,
and construction cost estimate. Construction Documents will be

delivered in electronic form, both editable (Autocad, Word) and
reproducible (PDF) formats.
Task 4: Services during Bidding and Construction
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•

Attend Pre-Bid Conference.

•

Provide clarifications of bid documents in response to contractor or
District questions.

•

Support the District through a two-season construction by reviewing
Submittials and Requests for Information.

•

Prepare As-Built Drawings, and provide to the District in editable and
reproducible formats.

District Project Team and Resources Available

Brent Goligoski, Associate Engineer, will be the District’s Project Manager and
will be the primary contact for the selected Consultant. The Project Manager will
have overall responsibility and accountability for the project. District staff
assisting Mr. Goligoski will include: Ms. Julie Ryan, Engineering Department
Manager; Mr. Chris Stanley, Field Operations Manager; Mr. Jeremy Rutherdale,
Pump Station Supervisor; Mr. Jeff Lee; Manager of Plant Operations; Mr.
Christopher Siano, Chief Plant Operator; and Mr. Jared Aschenbach, Electrical
Shop Supervisor;
The District will make the following resources available for Consultants to review:
• Tank #1 & Tank #2 as-builts (1968 and 1992) and Tank #2 Shop Drawings
(See Attachment A)
• Tank #1 and Tank #2 Condition assessments (2013, 2016, 2018, & 2019)
(Attachment B)
• Template of South Tahoe PUD Master Services Agreement (See
Attachment C)
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Technical Proposal

To be considered for Engineering Services, a Technical Proposal and Cost
Proposal must be submitted separately. The Technical Proposal shall be a
maximum of six (6) pages using a minimum 11-point font size type, plus an initial
projection of workload requirements, project schedule, and appendix material. A
typical Technical Proposal should follow the format provided below.
•

Transmittal Letter: Include any information you believe should be highlighted
from your proposal or any key considerations for the selection committee to
consider that are not covered in the proposal requirements. Consultant will

also include in the transmittal, any exceptions taken to the District’s Standard
Consulting Agreement (see Attachment C).
•

Firm Experience: Provide a general overview of your firm and the firm’s
experience providing engineering planning and design services for water
tanks, highlighting the firm’s experience with tanks subject to harsh conditions
such as highly chlorinated recycled water, weather fluctuations, and turbulent
inflow. List at least three relevant engineering planning and design projects
successfully completed by your firm over the past five years and provide
references for each project.

•

Firm’s Approach to Project: Consultant shall describe its approach in
implementing and managing the project to a successful completion. Time is
of the essence for completion of this project. The approach shall describe
how the Consultant shall meet the stated goals within the scheduled time of
completion, the ability to work with a multi-disciplinary project team, including
District Staff, and other consultants if necessary.

•

Project Team: Describe your project team, including title, office location and
contact information. Include the key individuals and sub-consultants that will
actually be responsible for conducting the project’s technical activities and for
management of the project. An organization chart should be provided
showing the interrelation of all the project team members, both District and
Consultant.

•

Provide a table showing an initial estimate of the workhour requirements for
the project. The initial projection should be an itemized staffing breakdown in
spreadsheet form, indicating personnel title and estimated hours for each
project team member on a per task and total project basis. This section will
not include any estimates of labor costs and is not included in the page limit.

•

Provide a project schedule detailing the necessary steps and deliverables to
deliver the project as desired by the District. The project schedule is not
included in the page limit.

•

Provide a list of documents or information the District will need to provide so
that the Consultant has sufficient information to complete the required scope
of services within the proposed hours. This list will not be counted in the page
limit.

•

In the Appendices, provide a sample work product from a project of similar
scope that was developed by members of the proposed project team. Sample
work product must include plans, but can also include the associated design
memorandum and specifications (in whole or in part). This portion of the
submittal will not be counted in the page limit.

•
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Appendix materials may be provided, but are not required other than
specifically identified, in addition to the twelve-page proposal limit. Additional
appendix material may not be read and if submitted should be limited to
resumes of proposed key staff relevant to the scope of work.
Cost Proposal

The Technical Proposal and Cost Proposal must be submitted separately. The
Cost Proposal shall include the cost to be charged to the District by task and total
proposed project cost on a time and materials basis. The cost proposal shall
identify hourly labor rates and expenses including travel. Cost proposals will not
be opened until after each firm’s response has been reviewed and ranked and
the firm deemed most qualified has been selected. Only the cost proposal for the
selected firm will be opened and will form the basis for negotiations for the
contract.
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Schedule

The District expects to advertise the rehabilitation of the two tanks by February
2020. Rehabilitation work for Tank #2 will be completed in the construction
season (May 1st to October 15th) of 2020. Rehabilitation work for Tank #1 will be
completed in the construction season of 2021.
The schedule for the proposal solicitation, review and Consultant selection
portion of this project is as follows:
•
•
•
•
•
•
•
•
•
•
•
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Proposals Due
Submittal Review
Interviews (if required)
Notify Successful Firm
Negotiate Contract and draft Task Order
Present to Board for Approval
Notice to Proceed
Contract Documents Due to District
Contractor NTP
Tank #2 Rehabilitation/Replacement Complete
Tank #1 Rehabilitation Complete

8/9/19
8/12/19 – 8/19/19
8/22/19
8/23/19
8/26/19 – 9/10/19
9/19/19
9/20/19
2/14/20
5/1/20
10/15/20
10/15/2021

Evaluation Criteria

District staff will make a recommendation to its Board of Directors for selection of
a Consultant to complete the Luther Pass Effluent Tank Project at the September
5, 2019 regular meeting. Staff recommendation will be based on review of the
Technical Proposal, focusing on the firm’s approach to the project, relevant
project team experience, and demonstrated ability to meet the desired schedule.
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Submittals

All submittals will be received electronically through the District’s Vendor Portal:
http://www.planetbids.com/portal/portal.cfm?CompanyID=21516

All proposers must register as a vendor through the portal. For assistance in
registering as a vendor contact Star Glaze, Contracts Administrator at (530) 5436205.
Interested parties shall submit one (1) electronic copy in PDF format of their
Technical Proposal, and one (1) electronic copy of their Cost Proposal to the
District by no later than 4:00 p.m., Friday, August 9, 2019.

Attachment A
Tank As-Builts

Attachment B
Tank Evaluation Reports

Celebrating our 25th Year of Experience & Integrity

LPPS#2 Lining Condition Report
South Tahoe Public Utility
District

Prepared For

STPUD Engineering Department
Mr. John Thiel, P.E.
Prepared By
______________________
Mr. Ed Darrimon
NACE Inspector Number #106
December 18, 2013
Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Introduction
At the request of South Tahoe Public Utility District, Bay Area Coating Consultants, Inc.
(BACC) conducted a coating and lining condition inspection of carbon steel recycled water
storage tank. The weather was clear and cool at the time of the inspection.

This report is prepared on the basis of noted field investigations and the review of
existing plans and information furnished by South Tahoe Public Utility District. The
conclusions and recommendations contained within this report are those determined by
the coating inspection consultant, and are consistent with the best practices identified by
NACE and SSPC.

Background Information
Location:

South Lake Tahoe, California

Project Engineer:

Mr. John Thiel P.E.

Identification:

Carbon Steel 568,000 Gallons 61’ X 26’

Type of Lining (INT):

Epoxy

Last Date Coated:

1991

Erection Contractor:

Advanced Tank 1991

Cathodic Protection:

Impressed Current

Inspected By:

Mr. Ed Darrimon
N.A.C.E. Certified Inspector #106

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM

South Tahoe Public Utility District LPPS#2 Tank
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Reference Material: / AWWA - D-102-89
NACE and SSPC Guidelines and Standards

Methods & Materials
An inspection was conducted on December 18, 2013 Dry film thickness readings and
visual testing were performed. A pit gauge will be to measure the depth of the pits on
the interior floor and shell.

Parameters

Methods

Equipment Used

Dry Film
Thickness (DFT)

SSPC-PA2
(Modified:
See Note 1)

Elcometer #456
(Calibrated before each
use)

Visual Defects
(Blisters, Rust,
delamination,
Contamination)

SSPC-PA1
Good
Painting
Practice

NACE Certified
Inspector
NACE # 106, 30X
Microscope

Percent of Structure
Inspected
Shell concourse #1&2 Floor

(100%)

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Summary of Results – Complete Inspection
Dry Film Thickness DFT Results





Dry film thickness readings were recorded in 20 areas.
The average dry film thickness of the plate 1 Tub ring exterior coating was 28.9
mils with a high of 38.5 and a low of 16.2.
The average dry film thickness of the floor was 14.1 mils with a high of 36.8 and
a low of 11.2.
The average dry film thickness of the upper shell was 28.1 mils with a high of
46.8 and a low of 12.9.

Summary of Results – Complete Coating Inspection
Visual Inspection Results

Detachment of coatings on center support

Detachment of coatings on rafters

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Coating failure on roof plates

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Rafter stiffeners corrosion on nuts & bolts

Corrosion on roof plates and rafters

Rafter support connections

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Failure of coating by overflow

Dissimilar metal corrosion on SS ladder bracket

Failure of coating on shell weld C/P protected

Lining starting to fracture

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Corrosion on weld not C/P protected

Blisters on the lower shell

Fractured lining on shell

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Intact blisters on floor

Question able welds at the base of the overflow

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM
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South Tahoe Public Utility District LPPS#2 Tank

Conclusions and Recommendations

Interior Floor, Roof and Rafters
The existing lining system is an epoxy. The rafters and roof plates the epoxy is starting to
detach. It looks that the failure starts as a small fracture then exposes the steel substrate
causing increasing undercutting of the coating system. Most of the bolted rafter
connections look to be in good condition except for the nuts and bolts on the rafter
stabilizer or seismic brackets. The corrosion is much more aggressive above the operating
waterline as this area is not in immersion and is not protected by the C/P system. The
most aggressive corrosion was on the shell with some metal loss along the shell plates
and welds not protected. The ladder is stainless steel and we are noticing an aggressive
amount of metal loss at the interface on the carbon steel brackets and the stainless due to
dissimilar metal corrosion. I also noted that there are some very high dry film thickness
readings of the lining system which would cause the lining system to fracture. The tub
ring welds are in good condition even though the lining has failed around the weld. These
areas are in immersion and the C/P system is protecting the base metal. The floor
coating has numerous blisters mostly around the C/P system drop leads. This usually
occurs due to over amperage output of the C/P system. We did notice some calcium build
up around the upper weld about 6” off the floor and a crack and detachment of the coating
at the base of the overflow pipe weld. It is our understanding that there was a crack before
at the base of the weld and it was repaired and re-welded.
I would recommend the complete removal of the existing lining system and replaced
before more damage and metal loss occurs on the roof pates, rafters and the shell. I would
recommend that the bolted attachments on the ladder have isolation washers and sleeves
installed to prevent anymore dissimilar metal corrosion. I am not sure how much metal
loss has occurred on the ladder brackets. I would question the safety of using this ladder
in the future.
Please call if you have any questions or if you want to further discuss the information
contained in this report.
Respectfully Submitted,

Ed Darrimon
President
Bay Area Coating Consultants, Inc.
NACE #106
edarrimon@bayareacoating.com
Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM

Corporate: 1- 888-384-6839 Bakersfield Office: 1-661-836-5799 Fax: 1-661-832-2210
www.bayareacoating.com
Coating and Lining Inspection / Consulting Services Since 1987
Member: API-AWWA-NACE-SSPC-ASTM

South Tahoe

Richard Solbrig, General Manager

Public Utility District

Board Members
Chris Cefalu
James R. Jones
Randy Vogelgesang
Kelly Sheehan
Eric Schafer

INSPECTION MEMORANDUM
DATE:

March 16, 2016

TO:

LPPOWR Project File

FROM:

Julie Ryan, South Tahoe Public Utility District
Rick Tydeman, South Tahoe Public Utility District

RE:

Luther Pass Pump Station Tank 1 and Tank 2 Inspection

The District completed an onsite internal inspection of Tank 1 and Tank 2 at the Luther Pass Pump
Station on March 15, 2016. Both tanks were drained to facilitate the internal inspection. Data and images
were collected to help with the control schemes for the Luther Pass Power and Control Project (Project).
The data collected onsite is outlined below in notational format:
Tank 1:







According to Phill Torney, Pumps Supervisor, the tank was pumped down to 10 ft above the floor
with no signs of cavitation
Overflow inlet is less than halfway up the knuckly, roughly 16” above the bottom of the knuckle
based on the measurements indicated below.
The knuckle height is 37’, based on the measurements indicated below.
The internal diameter is 66’.
The operating range of the tank, determined from the internal waterline marks, is 13 ft above the
operational range of Tank 2 (see below) or 19-23 ft above the floor.
Several measurements were taken using a 100’ measuring tape:
o Tank floor to roof platform at top of external ladder is 40’ 7.5”
o Platform at top of external ladder to bottom of the knuckle is 3’ 7.5”
o Platform at top of external ladder to top of the knuckle is 5”

Tank 2:






Overflow inlet is roughly even with the knuckle
The knuckle height is 26’
The internal diameter is 61’
The operating range of the tank, determined from the internal waterline marks, is between 6’ and
10’
Several measurements were taken using a 100’ measuring tape:
South Tahoe Public Utility District  1275 Meadow Crest Drive, South Lake Tahoe, CA 96150
Phone 530.544.6474  Facsimile 530.541.0614  www.stpud.us

o
o

Tank floor to roof platform at top of external ladder is 29’ 4.5”
Platform at top of external ladder to bottom of knuckle is 3’ 4.5”

Figure 1: Tank 1 Roof
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Figure 2: Tank 1 Stand Pipe
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Figure 3: Tank 1 Ceiling
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Figure 4: Tank 1 Southeast Wall with waterlines
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Figure 5: Tank 1 Failing Straps on Ceiling
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Figure 6: Tank 1 Failing Straps on Ceiling
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Figure 7: Tank 1 East Wall Tubercle
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Figure 8: Tank 1 East Wall Tubercle
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Figure 9: Tank 1 East Wall Tubercle
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Figure 10: Tank 1 Northwest Wall Repairs
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T

Figure 11: Tank 1 East Wall
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Figure 12: Tank 2 Corrosion At The Base Of Overflow
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Figure 13: Tank 2 Ceiling
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Figure 14: Tank 2 Ceiling
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Figure 15: Tank 2 Ceiling
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Figure 16: Tank 2 Ceiling
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Figure 17: Tank 2 Coating Failure At The Knuckle
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Figure 18: Tank 2 Coating Failure At The Knuckle
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Figure 19: Tank 2 Coating Failure At The Knuckle
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Figure 20: Tank 2 Coating Failure On The Ceiling
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Figure 21: Tank 2 DP (Differential Pressure) Cell at Floor
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Figure 22: Tank 2 Roof
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Figure 23: Tank 2 Roof
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Figure 24: Tank 2 Roof
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1.0 EXECUTIVE SUMMARY
Bay Area Coating Consults, Inc. (BACC) assessed the lining condition of the Luther Pass No. 1 Storage
tank located in South Lake Tahoe, Ca. This is a welded carbon steel tank that was last coated during
the original fabrication in 1991. The existing lining system is a white epoxy that has been in service
twenty-seven years. The purpose of the visit was to perform a coating condition survey on the
interior. Condition assessment methods included pit depth measurements, dry film thickness
measurements (DFT), and a qualitive visual evaluation. BACC assessed the interior Tank No.1 on the
morning October 25, 2018. All inspections were at ground level. The center roof vent was not
removed so access to the topside of rafters was not inspected. The interior of the tank below the
waterline is protected with an impressed current cathodic protection system.
Table 1-1. Summary of Findings and Recommendations

Component

Conclusions

Recommendations

Ceiling

The existing coating on the roof
plates and rafters is failing.
There are numerous areas of
exposed steel.
The center column is exhibiting
signs of coating failure around
the center rafter support spool
and blisters on the column.

Replacement of existing lining
system on roof plates and
rafters.

Center Column and Center
Rafter Support Spool

Shell

Floor

The shell has numerous areas of
intact and fractured blisters.
The areas were that fractured
blisters are exhibiting active
corrosion. Metal loss minimal
currently. The upper overflow
brackets are in poor condition.
Numerous blisters on the floor
some intact and some
fractured.

BACC recommends removing
the center vent to inspect the
condition of the rafter ends.
Coating system should be
replaced.
Replacement of the existing
lining system on the shell.

Replacement of the existing
coating system

Roof Support Columns

The roof support columns have
blisters that are intact and some
that are fractured

Replace the existing coating
system

Manway (Shell)

The manway ring is covered
with blisters

Replace the existing coating
system
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2.0 INTRODUCTION
Bay Area Coating Consultants, Inc. (BACC) was retained by South Tahoe Public Utility District to assess
the condition of Luther Pass Tank No.1. Coating condition assessment methods include pit depth
measurements on the exposed metal surfaces, dry film thickness (DFT) measurements, and
qualitative visual evaluation. Figure 2-2 and 2-3 show an interior overview of Tank No.1

Figure 2-2 Interior overview

Figure 2-3 Interior overview
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3.0 METHODS AND PROCEDURES

3.1 Pit Depth Measurement
Pitting corrosion, or pitting is the form of
extremely localized corrosion that
creates small holes in the metal. Where
pits were encountered, the pit depths
were measured utilizing a pit depth
gauge. If the nominal thickness is known,
the percent of metal wall thickness loss
can be calculated. A standard pit depth
gauge is shown in Photo 3-1.

Photo 3-1. Standard Pit Depth Gauge

3.2 Dry Film Thickness (DFT)
BACC conducted dry-film thickness (DFT)
testing on the shell and floor of Tank
201A. This DFT gauge uses
electromagnetic induction and eddy
current technology to measure the
thickness of a wide variety of coatings on
ferrous metal surfaces. DFT
measurements on the steel were
recorded utilizing an Elcometer 456 DFT
gauge as shown in photo 3-2. The was
calibrated prior to use in accordance to
SSPC PA-2

Photo 3-2. Elcometer 456T Gauge

3.3 Qualitative Visual Assessment
Qualitative visual evaluations were conducted during the condition assessment. The visual
investigation and examination was supplemented with digital photographs. The visual assessment
focused on the condition of the internal lining system. Defects, such as metallic corrosion, pitting,
delamination and coating blisters, and coating failures were documented with digital photographs.
Visual assessments are subjective in nature and are based on BACC’s experience evaluating lining on
tank in oil and gas environments.
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3.4 BACC’s Metal Condition Rating System
The Metal Condition Index (Table 3-1) was created to provide consistent reporting of corrosion damage
based on qualitative, objective criteria. Condition of ferrous metal can vary form Level 1 to Level 4 based
upon visual observation and field measurements, with level 1 indication the best condition and Level 4
indication severe damage. As a comparison, the ASTM D610 General Rust Grade is presented along with
the Metal Condition Index.
Table 3-1. Metal Condition Index Rating System
Condition
Rating

ASTM
D610
Rust Grade

Level 1

10-G to 7G

Level 2

Level 3

Level 4

6-G to 4-G

3-G

2-G to 0-G

Description

Representative
Photograph

Little or No corrosion
Loss of Wall Thickness%: None
Pitting Depth (as % of Wall Thickness): None to
minimal
Extent (Aera) of Corrosion: None
Minor Surface Corrosion
Loss of Wall Thickness%: < 25%
Pitting Depth (as % of Wall Thickness): < 25%
Extent (Aera) of Corrosion: Localized
Moderate to Significant Corrosion
Loss of Wall Thickness%: 25% - 75%
Pitting Depth (as % of Wall Thickness): 25% -75%
Extent (Aera) of Corrosion: 25% -75%

Severe Corrosion; Immediate
Repair/Replacement Needed
Loss of Wall Thickness%: > 75%
Pitting Depth (as % of Wall Thickness): 75% or
more
Extent (Aera) of Corrosion: Affects Most or All of
Surface.
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3.5 Coating Evaluation per ASTM D610
Ratings were assigned to BACC’s Metallic
Condition Index and ASTM D610 General Rust
Grade for painted surfaces. Figure 3-1 shows and
example of general corrosion ratings.
Similar rating scales are available for pinpoint
rusting.

Figure 3-6. ASTM D610 Rust Grade Ratings
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4.0 FINDINGS
On Oct 24, 2018, BACC was onsite to assess the coating condition on Tank No.1. The weather was sunny
and cool at the time of the inspection. Ambient conditions were recorded utilizing an Elcometer 319.
The tank had been previously cleaned for inspection. All confined space guidelines were followed, BACC
conducted a visual assessment of the assessable areas. A full assessment of the upper shell walls and
ceiling could not be conducted by BACC and the observations made below are not made to represent
other areas of the tank that were not assessable.

4.1 Floor
The lining on most of the floor showed signs of blistering. The areas of exposed steel are being
protected by the cathodic protection system. damage ranging from isolated areas of lining failure,
intact blisters, ruptured blisters, mild – severe pitting, active corrosion, chipping, fractures and
delamination. The following photos are some of the significate areas that were observed.
Photo 4-1 and Photo 4-2 show isolated areas of blistering and exposed steel from the blisters fracturing
along the shell to floor weld and mid plates.

Photo 4-1. Level 1 minor corrosion

Photo 4-3 exhibiting uniform blisters &
fractures to the liming.

Photo 4-2. Level 1 minor corrosion.

Photo 4-4 Patch repairs with moderate
clusters of blister
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4.2 Internal Piping
The lining system on the internal piping is exciting blisters that are fractured and intact. Metal loss is
minimal. lining failure resulting in a Level 1 metal condition. Photo 4-8 shows the backside of the
overflow with the lining failing.

Photo 4-5. Overflow

Photo 4-7. Most coating gone on inlet

Photo 4-9 Fractured detached coating

Photo 4-6. blisters

Photo 4-8. Defuser plate-blisters and exposed steel

Photo 4-10 Overflow
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4.3 Center Column
During a visual assessment of the center column it was determined the liner was failing and no longer
protecting the steel substrate. Figure 4-11. Center column exhibiting loss of coating and possible
metal loss; Level 3 metal condition. Figure 4-12. Corrosion along rafters resting on center cone Level
3 isolated metal condition.

Figure 4-11. Corrosion at rafter and center cone interface Figure 4-12. Overview of center cone

Figure 4-13. Overview of center column

4-14. Overview of center column and fractured blisters
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4.4 Shell
Photo 4-15, 4-16 & 4-17 show the coating fracturing at the weld and rashes of fractured blisters. wh.
Due to the lining failure in these areas the metal is classified Level 1. Photo 4-17 shows more sporadic
fractured blisters. BACC was only able to complete the assessment from eye level as there was no
scaffolding.

Photo 4-15. Fractured blisters

Photo 4-17. Fractured blisters

Photo 4-16. Peeling coating along weld

Photo 4-18 Fractured blisters around brackets
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4.5 Manway
Photo 4-21. Shows blisters around the manway including fractured. The metal assessed in these areas
were classified as Level 1 metal condition.

Photo 4-21.

Photo 4-22

Anode covered in debris
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4.6 Roof Plates and Rafters
Photo 4-24 shows the manway on the ceiling appears to be exhibiting active corrosion on the
southside of the weld. The upper roof seam/gap appears to have active corrosion. It is recommended
that the seam should be caulked with (polysulfide) after the liner is applied. Previous repairs were
observed and are light gray in color. Coating manufacture and type unknown.

Photo 4-24 Roof plate corrosion

Photo 4-25 roof plate corrosion

Photo 4-25 and 26 Corrosion along roof supports and roof plates
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4.7 Coating Film Thickness (DFT) Results
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5.0 CONCLUSION
5.1 Shell
Based on the field observations, the lining is failing and has numerous blisters that are intact and
fractured.

5.2 Floor
Based on the field observations, most of the lining on the floor is failing with numerous blisters. None
of the areas that had exposed steel had no measurable metal loss. The major blistering looks to be
around the cathodic protection system. I am mot sure the blisters were caused by over amperage as
the blisters follow a pattern around the C/P system.

5.3 Internal piping
Around all the inlets and outlets there are blisters that are fractured and un fractured. Some of these
areas would be shielded from the C/P system so the blisters could have been caused by improper cure
during the original application. The overflow very high in the tank. If the tank is filled to maximum
capacity it will immerse the rafter supports and the rafters that are connected to the shell.

5.4 Manway
Both manways have numerous blisters that are intact and fractured.

5.5 Roof and Rafters
The center rafter support, rafters, roof plates, and the shell to roof seam are all exhibiting detached
coating with exposed metal.

6.0 RECOMMENDATION
6.1
BACC recommends that the interior coating system be replaced. The surfaces below the waterline are
being protected by the cathodic protection system with non-measurable metal loss. The roof plates
and rafters are not protected, and numerous areas of exposed steel was evident. We also recommend
that the center vent be removed, and the rafter ends inspected prior to going out to bid.

Please call if you have any questions or if you want to further discuss the information
contained in this report.
Respectfully submitted,
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Ed Darrimon
President
Bay Area Coating Consultants, Inc.
edarrimon@bayareacoating.com
www.bayareacoating.com
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Structural Deficiencies: There were structural deficiencies noted:
 the tank shell is not fully supported around the perimeter,
 there was a dent in the shell, and
 severe corrosion and metal loss were noted throughout the roof support structure components.
These deficiencies should be corrected.
Seismic Deficiency: There was a seismic deficiency noted:
 none of the piping connections incorporate piping flexibility as required by AWWA D100 and the
California Building Code, and
 the location of the overflow inlet does not provide the minimum freeboard required by AWWA
D100 and California Building Code.
These deficiencies should be corrected.
ANSI/OSHA and Safety-Related Deficiencies: There were OSHA and safety-related deficiencies
observed on this tank. These deficiencies included:
 the width between the valve pit ladder side rails was inadequate (29 CFR 1910.23(b)(4)),
 the valve pit ladder side rails were inadequate (ANSI A14.3),
 conduits located behind the valve pit ladder could interfere with the unrestricted use of the side
rails by the climber (29 CFR 1910.23(d)(13)(i)),
 the valve pit safety railing was not equipped with a toe bar (29 CFR 1910.29(k)(1)(ii)),
 the valve pit ladder access was not equipped with a self-closing gate (29 CFR 1910.28(b)(3)(iv)),
 the top exterior shell ladder section was not equipped with a safe-climbing device (29 CFR
1910.28(b)(9)(i)),
 conduit was attached to the top exterior shell ladder section brackets behind the rungs which
reduces the clear space behind the ladder to less than minimum required clearance (29 CFR
1910.23(d)(13)(i)),
 the platform safety railing access opening was not equipped with a self-closing gate (29 CFR
1910.28(b)(3)(iv)),
 the top platform uprights did not appear to meet OSHA loading requirements (29 CFR
1910.29(b)(3)),
 the top platform safety rail toe bar height was inadequate (29 CFR 1910.29(k)(1)(ii)),
 the top platform grating has deflected between platform frame supports,
 the top platform grating is installed in the wrong direction for the support configuration,
 the gap between the roof safety railing toe bar and the roof was too large (29 CFR
1910.29(k)(1)(iii)), and
 the interior ladder head clearance at the roof manhole was inadequate (29 CFR 1910.23(d)(13)(ii)).
It is recommended that safety deficiencies be corrected for compliance with OSHA and safety-related
standards. If these deficiencies are not corrected, TIC recommends that no personnel, contractors, or
services providers are allowed access to the tank without a detailed safety plan that mitigates the noted
safety-related deficiencies.

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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AWWA and Operational Deficiencies: There were AWWA and operating deficiencies observed on
this tank as well. These deficiencies included:
 there was no sealant at the chime-to-ringwall interface to prevent water from penetrating and
pooling under the tank floor,
 the roof was equipped with only one manhole,
 the roof vent was not of a clog-resistant design,
 the roof vent components were not fully welded together,
 the overflow inlet was located such that the ends of the knuckle braces were located below the high
water level,
 the overflow pipe was located on the interior of the tank and was exposed to the potential of
accelerated rates of corrosion and metal loss,
 the overflow pipe was not equipped with an above-ground air break, and
 there was an apparent leak in the overflow pipe.
These deficiencies should be corrected.
The safety-related and operating deficiencies listed above are not intended to be a complete list of
deficiencies on this tank. The Owner should refer to the complete report text and accompanying
photographs for a complete account of all observed deficiencies.
This evaluation and the reporting of the condition of this tank do not warrant the original structural
condition of the tank or any of the original design for seismic loadings. Likewise, recommendations
for this tank do not include modifications that may be required for compliance with present structural
codes.

DETAILING FOR TANKS LOCATED IN SEISMICALLY ACTIVE REGIONS:
The performance of the tank system during an earthquake is both structural and operational. The
performance of the structural system is determined by the strength and ductility of the tank
components, anchorage components (if any), and foundation to resist the imposed loads and prevent
catastrophic collapse. This performance is usually evaluated for a design level event based on a
maximum considered earthquake. Evaluation of the structural system for seismic loads is not included
in this report.
Operational performance of tank systems is provided through proper detailing and accommodation of
anticipated deformation (response) of the tank system. While performance is important for the design
level event, proper detailing may also reduce the risk of service and repair cost for lesser earthquakes.
Areas of detailing that can enhance the seismic performance for tanks in seismically active areas
include:
 Provide piping flexibility between pipe anchors (or grade) and tank to accommodate tank
displacements.
 Provide adequate freeboard between the probable maximum operating level and the tank roof to
reduce damage to roof and upper shell from the sloshing wave (if not already doing so).

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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 Avoid unintended restraints between the tank and grade that may be damaged if the tank uplifts (i.e.
electrical and instrumentation).
 Provide mechanical anchorage to a suitable concrete foundation if the tank aspect ratio is not
inherently stable in a self-anchored condition.

PHOTOGRAPHS:
Color photographs were taken of the visible portions of the site, foundation, the tank interior and
exterior and are included as a part of this report. The significant photographs are keyed to the
observations. Photographs taken from the ROV video are included as a part of this report.

NOMENCLATURE:
The terms used in describing the various components of water tanks are unique to the industry. In fact,
the terms vary from firm to firm and from person to person. In an attempt to define the terms used in
this report, a sketch of the general type of tank covered is included at the end of the narrative portion of
this report. Each horizontal row of steel plates on the tank is referred to as a "shell ring" or "ring." To
aid in referencing the shell rings, the bottom ring is referred to as shell ring 1 and the top ring is shell
ring 3. Warning: Some appurtenances on this tank may be referred to as erection or rigging
attachments, lugs, or brackets. This does not mean that they are safe for rigging. Each
attachment for each tank should be evaluated on an individual basis by a structural engineer or
an experienced rigger before being used. These devices may have been intended for only the
original erectors and painters to use with specialized equipment.

ADHESION TESTS:
All adhesion tests performed during this evaluation were done in general accordance with ASTM
D3359. The results are reported herein using the ASTM scale. The ASTM scale is a relative scale to
rate adhesion from 0 to 5 with 5 being the best. A table of adhesion test results classification is
included with this report following the sketch of the tank.

HEAVY METALS TESTS:
Samples of the exterior and interior coating systems were sent to a laboratory for inductively coupled
plasma-atomic emission spectrometry analyses. The test results were as follows:

Exterior
Interior

Cadmium
mg/kg
percent
<25
<0.0025%
<25
<0.0025%

Chromium
mg/kg
percent
<250
<0.025%
<250
<0.025%

Lead
mg/kg
percent
<250
<0.025%
<250
<0.025%

Zinc
mg/kg
percent
29.6
0.00296%
36.5
0.00365%
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Tank Industry Consultants performs this test only to determine if there is lead, cadmium, or chromium
present in the coating samples. To limit damage to the existing coating, only small areas were tested.
The small number of samples taken and the difficulty of retrieving all primer from the steel profile may
cause the tests performed to not accurately represent the total coating system. Variations in thickness,
types of coatings applied, and the interim cleaning and painting operations will also affect the actual
readings. The reliability of the results is also dependent on the amount of primer included in the
sample. Additional testing to determine the amount of leachable contaminants present in the spent
cleaning debris will need to be performed following cleaning operations at the time of repainting.
Results from the laboratory analysis are included following the adhesion tables.

ULTRASONIC THICKNESS MEASUREMENTS:
Roof Plates:
Cap:
Knuckle:
Shell:
Ring #3:
Ring #2:
Ring #1:
Bottom Chime:
Bottom Plate:

(all readings were taken through coating)
0.216 in. to 0.230 in.
0.284 in. to 0.295 in.
0.316 in. to 0.320 in.
0.291 in. to 0.297 in.
0.275 in. to 0.288 in., bottom
0.335 in. to 0.337 in.
not measured

OBSERVATIONS:
A.

Foundation and Site

SITE:
Size: not well-defined
Fence: none
Gate: none
Adjacent Structures:
Type: ground storage tank
Direction: south
Distance: approx. 31 ft
Type: building
Direction: west
Distance: approx. 75 ft
Nearest Overhead Power Lines: none

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
South Tahoe Public Utility District, South Lake Tahoe, California

Page 6
19.067.W1727.001

FOUNDATION:
Type: concrete ringwall
Projection Above Grade:
North: 6 in. to 5 ft
South: 1 ft to 11 ft
East: 6 in. to 10 in.
West: 7 ft to 11 ft
Grout: none visible
Sealant: none visible
Fiberboard: 1/2 in. to 2 in. thick where visible
VALVE VAULT STRUCTURE:
Location: west side of tank
Size: 13 ft x 20 ft x 10 ft 2 in., high
Access:
Size: 47 in. wide x 83 in. high
Locked: yes
Open Valve Pit: 5 ft x 8 ft, 4 ft 7 in. deep
Ladder:
Number of Rungs: 10
Side Rails: 1-1/2 in. x 3/8 in., flat bar
Width: 12 in.
Rung Size: 5/8 in. diameter, rebar
Spacing: 12 in. on centers
Toe Room: 7-1/4 in.
Brackets:
Construction: bolted
Size: 3 in. x 1/4 in., flat bar
Spacing: approx. 8 ft 2 in.
Safety Railing:
Handrail:
Height: 42 in.
Size: 1-7/8 in. diameter
Uprights: 1-7/8 in. diameter
Mid-Rail: 1-7/8 in. diameter
Toe Bar: none
1.
Site Location: The tank was located off of Grass Lake Road in South Lake Tahoe,
California. The tank was located on a mountain side. A building was located west of the tank site.
Trees were located adjacent to the tank site. A road provided access to the site. There were no
overhead power lines located near the tank site. (See photos 1-4)
2.
Site Conditions: The tank site was covered with dirt and rocks and was not graded to
provide adequate drainage away from the foundation as water ponding was noted on the east side of the
site. The tank site was not fenced. Another ground storage tank was located south of the subject tank
on the site. Trees were located in close proximity to the tank. (See photos 1-5)
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3.
Foundation: The tank foundation appeared to be a concrete ringwall. Except for bug
holes, the exposed surface of the foundation appeared to be in nearly its original structural condition at
the time of this field evaluation. The foundation exceeded the AWWA recommended 6 in. to 12 in.
projection above grade on all sides except the east side. The top side of the foundation was coated
green, and a tar substance was noted on the top of the foundation on the west side. Apparent angles
were embedded in the foundation on the top side, and portions of the angles extended under the bottom
plate. (See photos 13-20)
4.
Fiberboard: There were structural and operational deficiencies noted: (1) the tank
shell is not fully supported around the perimeter, and (2) there was no sealant at the chime-toringwall interface to prevent water from penetrating and pooling under the tank floor. There
were gaps between the bottom plate and foundation, and vegetation was growing through the gaps.
Fiberboard was observed in some locations between the bottom plate and the concrete foundation.
Random voids were observed in the fiberboard material. Moss was growing around the fiberboard.
(See photos 18-20)
5.
Valve Vault Structure: There were safety and OSHA deficiencies noted: (1) the
width between side rails of 12 in. did not meet the required 16 in. minimum, (2) the 1-1/2 in. x
3/8 in. side rails did not meet the required minimum of 2-1/2 in. x 3/8 in. side rails, (3) conduits
located behind the ladder could interfere with the unrestricted use of the side rails by the
climber, (4) the safety railing was not equipped with a toe bar, and (5) the ladder access opening
in the safety railing was not equipped with a self-closing gate. There was a valve vault structure
located adjacent and under the tank on the west side. A locked door provided access into the valve
vault. A warning sign was located on the access door. There was piping in the valve vault that
penetrated the vault ceiling and extended underground. Sealant and corrosion were noted on the
piping. A drain was located in the valve vault floor. An open top pit was located inside the valve
vault. A safety railing was located along one side of the pit. A ladder provided access to the open top
pit. The ladder was bolted to brackets that were bolted to the valve vault wall. No significant
corrosion was noted on the ladder. Corrosion was noted on the ladder bracket bolts. Conduits were
attached to the valve vault wall behind the ladder. Closure chains were located across the ladder
access. There was piping inside the open top pit and corrosion was noted on the piping bolts. There
were lights inside the valve vault structure. (See photos 6-12)

B.

Exterior Surfaces

DESCRIPTION:
Construction: welded steel
Diameter: approx. 61 ft
Shell Height: approx. 26 ft
Shell Rings: 3
Roof Type: column and rafter supported cone roof with knuckle

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
South Tahoe Public Utility District, South Lake Tahoe, California
NAMEPLATE:
Location: above shell manhole on west side of shell

Advance Tank Company
AWWA D100 App. C
Year 1991 Contract 6091-A
Diameter 61’-0” Height 26’-0”
Nom Capacity Gals 568,000

BOTTOM PLATE PROJECTION: approx. 2 in. to 2-3/4 in. from shell
SHELL MANHOLES:
Number: 2
Location: west side of shell ring #1
Type: flanged and bolted
Size: 36 in. diameter
Neck: 5 in. to 5-1/2 in. projection from shell x 0.275 in. thick
Flange: 4 in. projection x 1/2 in. thick
Reinforcing Plate: 74 in. x 78 in. wide x 0.303 in. thick
Bolts:
Number: 42
Size: 3/4 in. diameter x 2 in. long
Cover Plate:
Size: 44-3/4 in. diameter x 5/8 in. thick
Hinged: yes, exterior
Location: east side of shell ring #1
Type: flanged and bolted
Size: 36 in. diameter
Neck: 5 in. to 5-1/2 in. projection from shell x 0.275 in. thick
Flange: 4 in. projection x 1/2 in. thick
Reinforcing Plate: 79 in. wide x 84 in. high x 0.303 in. thick
Bolts:
Number: 42
Size: 3/4 in. diameter x 2 in. long
Cover Plate:
Size: 44-3/4 in. diameter x 5/8 in. thick
Hinged: yes, exterior
SHELL LADDER:
Number of Rungs:
Top Section: 30
Bottom Section: 15
Distance From Ground to Lowest Rung: 12 in.
Width: 18 in.
Side Rails: 2-1/2 in. x 3/8 in., flat bar
Rung Size: 3/4 in. diameter
Spacing: 12 in. on center
Toe Room: 7-1/2 in. and 10-1/2 in.
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Brackets:
Construction: welded
Size: 2-1/2 in. x 3/8 in., flat bar and 3 in. x 3/8 in., flat bar x 9 in. long
Spacing: approx. 5 ft 4-3/4 in. and 5 ft
Safe-Climbing Device: none
Safety Cage:
Depth: 27 in.
Width: 28-1/2 in.
Vertical Bars:
Number: 7
Size: 2 in. x 1/4 in., flat bar
Spacing: 9 in.
Horizontal Bars:
Size: 2 in. x 1/4 in., flat bar
Spacing: 45-1/2 in.
Vandal Deterrent:
Size: 23 in. x 28 in.
Frame: 7 ft 10 in. high expanded metal
Locked: yes
LADDER PLATFORMS:
Number: 2
Location: top of the foundation
Size: 4 ft 3 in. x 9 ft 8 in.
Handrail:
Height: 42 in.
Size: 1-7/8 in. diameter
Uprights: 1-7/8 in. diameter
Mid-Rail: 1-7/8 in. diameter
Toe Bar:
Size: 4 in. x 1/4 in., flat bar
Height Above Platform: 4 in.
Access Opening:
Width: 23 in.
Self-Closing Gate: no
Location: roof access
Size: 2 ft 6 in. x 4 ft
Handrail:
Height: 44 in.
Size: 1-7/8 in. diameter
Uprights: 2-1/2 in. x 3/8 in., flat bar
Mid-Rail: 1-7/8 in. diameter
Toe Bar:
Size: 3-1/2 in. x 3-1/2 in. x 1/4 in., angle
Height Above Platform: 2 in.
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568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
South Tahoe Public Utility District, South Lake Tahoe, California
Access Opening:
Width: 26 in.
Self-Closing Gate: no
ROOF SAFETY RAILING:
Handrail:
Height: 42 in. to 43 in.
Size: 1-7/8 in. diameter
Uprights: 1-7/8 in. diameter
Mid-Rail: 2 in. x 1/4 in., flat bar
Toe Bar:
Size: 4 in. x 1/4 in., flat bar
Height Above Platform: up to 4-1/4 in.
Access Opening: 28-1/2 in. wide
ROOF OPENINGS:
Manhole:
Size: 30 in. x 36 in.
Type: hinged
Curb: 7-1/2 in. x 1/4 in., thick
Welded: interior and exterior
Overlap: 2 in. x 1/4 in., thick
Locked: yes
Roof Vents:
Type: dome cover
Clog-Resistant: no
Neck Height: 29 in. x 0.289 in. to 0.305 in. thick
Neck Diameter: 24 in.
Screen: none
Cover: 42 in. diameter x 3/16 in. thick
Number: 4
Location: roof knuckle
Size: 4 in. x 24 in.
Protective Screening: 4 x 4 mesh
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EXTERIOR COATING AND METAL CONDITION:
Coating Thickness
Shell
Roof
Adhesion

Range

Typical

5.1 mils to 10 mils
7 mils to 11 mils

7 mils
8 mils

5 (very good)
4 (good)
3 (fair)
2 (poor)
1 (very poor)
0 (very poor)

Approx. % Failure to
Underlying
Rust
Coating
Neg.
Neg.
2%
Neg.

Key to Table
T = Topcoat to Underlying Coating

Adhesion
4T
4T

Metal Loss
Typical

Deepest

Neg.
Neg.

Neg.
Neg.

Neg. = negligible

S = Primer to Steel

1.
Exterior Coating Condition: The green coating on the exterior of the tank appeared to be
in fair to good overall condition and was providing adequate protection from corrosion to most of the
underlying steel. The exterior coating had good adhesion to the underlying coating. The finish coat
appeared to be a polyurethane coating.
2.
Bottom Plate: The tank bottom plate extension appeared to be in nearly its original
condition at the time of the field evaluation. The bottom plate was coated green. (See photos 16-20)
3.
Shell Condition: There was a structural deficiency noted: there was a dent in the
shell. The contour of the tank shell was good except a dent noted at the bottom of the shell ring #3 on
the north side. The dent was approximately 2 ft in diameter and approximately 1 in. deep. The coating
appeared to be in good overall condition as no significant coating failure and corrosion were observed;
however, the shell coating had experienced minor chalking. Brush scrapes were noted on the bottom of
the shell. The coating had good adhesion to the underlying coating. A locked cabinet was located on
the southeast side of the bottom shell ring. Deteriorated insulation and piping were located inside the
cabinet. Corrosion was noted on the shell inside the cabinet. A tank nameplate was located on the
west side of shell ring #1 above the shell manhole. The nameplate was not adequately attached to its
bracket. (See photos 21-22, 24-26, 33, 35-36)
4.
Shell Manholes: The tank was equipped with two flanged and bolted circular manholes.
One of the manholes was located on the west side of the tank, and the other manhole was located on
the east side of the tank. The shell plate around each of the manholes was equipped with a reinforcing
plate. An unplugged weep hole was located in each of the reinforcing plates. The manhole covers
were equipped with hinged supports located on the exterior of the tank. No significant corrosion was
noted on the shell manholes. (See photos 23, 28, 33-34)
5.
Exterior Shell Ladder: There were safety and ANSI/OSHA deficiencies noted: (1)
the top ladder section was not equipped with a safe-climbing device, and (2) conduit was
attached to the top ladder section brackets behind the rungs which reduces the clear space
behind the ladder to less than minimum required clearance. Two ladder sections separated by a
platform provided access from the ground to the roof. The exterior ladder sections were welded to
brackets that were welded to the shell. Conduits were attached to the ladder and safety cage brackets.
The exterior ladder sections and brackets appeared to be in nearly their original structural condition at
the time of this field evaluation. The top ladder section was equipped with a safety cage which
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appeared to be in adequate condition. The top ladder section was equipped with a locked vandal
deterrent and expanded metal around the bottom of part of the safety cage. (See photos 28-32, 37-42)
6.
Platforms: There were safety-related and OSHA deficiencies noted: (1) the safety
railing access opening was not equipped with a self-closing gate, (2) the top platform uprights did
not appear to meet OSHA loading requirements, (3) the top platform safety rail toe bar height of
2 in. did not meet the required 3-1/2 in. minimum height, (4) the top platform grating has
deflected between platform frame supports, and (5) the top platform grating is installed in the
wrong direction for the support configuration. A platform was located at the top of the foundation.
The platform was equipped with a safety railing constructed from welded pipe and flat bar members.
The coating on the safety railing was in good condition with no significant corrosion noted. A platform
was located at the roof access. The platform was equipped with a safety railing constructed of pipe and
flat bar members. The coating on the safety railing was in good condition with no significant corrosion
noted. A light was attached to the top platform safety railing. The proper operation of the light was
not verified at the time of the field evaluation. (See photos 28-30, 32, 37, 43-45)
7.
Roof Safety Railing: There was a safety-related and OSHA deficiency noted: the gap
between the roof safety railing toe bar and the roof exceeded the maximum allowed 1/4 in. The
roof was equipped with a safety railing at the roof access adjacent to the roof manhole. The safety
railing was constructed from welded pipe and flat bar members. The coating on the safety railing was
in good condition with no significant corrosion noted. The roof manhole cover touched the roof safety
railing handrail when opened. (See photos 43-37)
8.
Roof Condition: The contour of the roof was adequate at the time of this evaluation. The
coating on the roof had good adhesion to the primer. There were no significant areas of coating failure
or corrosion observed at the time of this field evaluation. However, the roof finish coat had chalked.
Equipment penetrated the roof adjacent to the roof manhole. Cathodic protection anode hand holes and
cover plates were located in the roof plates. Corrosion and metal loss were noted around the cathodic
protection anode hand holes and cover plates. One of the cathodic protection anode hand hole cover
plates was missing and the hole was left uncovered. Six lugs with a cable extending through them
were located on the roof around the roof vent. It is the opinion of Tank Industry Consultants that
the lugs and cable should not be used for rigging purposes. (See photos 48-54)
9.
Roof Manhole: There was a safety-related, AWWA, and operational deficiency
noted: the roof was equipped with only one manhole. The roof was equipped with one manhole.
The manhole was equipped with a hinged and locked cover. The roof manhole was welded on the
exterior and interior. The roof manhole cover touched the roof safety railing handrail when opened.
No significant corrosion was noted on the roof manhole. However, previous pitting was noted on the
interior of the roof manhole curb. (See photos 46-47)
10. Roof Vents: There were AWWA and operational deficiencies noted: (1) the roof vent
was not of a clog-resistant design, and (2) the roof vent components were not fully welded
together. Four screened vents were located on the roof knuckle. Corrosion was located around the
roof vent openings. The vent screens were partially occluded. The roof was equipped with what
appeared to be a dome-cover vent in the approximate center of the roof. Corrosion and metal loss were
noted on the roof vent neck near the flange. Gaps were noted at the flange. Corrosion was also noted
on the roof vent flange. The flange was intermittently welded to the vent neck. There was no gasket at
the flanged connection. (See photos 27, 53-57)

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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C.

Interior Surfaces

ROOF SUPPORT SYSTEM:
Main Rafters:
Number: 42
Size: 8 in. x 4 in., I-beam x 13 ft 8 in. long
Purlins: 2 in. x 1/4 in., flat bar
Secondary Rafters:
Number: 24
Size: approx. 6 in. x 3-1/2 in.
Cross Beams: 14 in. x 7 in., flat bar
Center Cone:
Type: approx. 6 ft diameter x 0.420 in. thick plate
Center Column: 10 in. diameter x 0.441 in. thick
Outer Columns:
Number: 6
Size: 6 in. diameter pipe x 0.330 in. thick
INTERIOR LADDER:
Width: 17-3/4 in.
Rung Size: 3/4 in. diameter
Spacing: 12 in. on center
Side Rails: 2-1/2 in. x 3/8 in., flat bar
Toe Room: 48 in.
Head Clearance: 27 in.
Brackets:
Construction: bolted
Size: 3 in. x 3 in. x 1/4 in., angle and 3/8 in. diameter x 1-1/2 in. long
Spacing: 5 ft 4-1/2 in.
Safe-Climbing Device: notched-tubular rail
CATHODIC PROTECTION:
Anodes:
Type: segmented cast iron
Number: 6
Reference Electrodes: none visible
OVERFLOW:
Inlet Type: funnel
Location: above top of shell
Funnel Size: 5 ft 5 in. diameter x 1/4 in. thick
Overflow Pipe Size: approx. 16 in. diameter
Brackets: 4 in. x 1-1/2 in., channel
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INTERIOR COATING AND METAL CONDITION:
Coating Thickness
Range
Typical
15.3 mils to 20 mils
19.7 mils to 30 mils
-

Roof
Shell
Adhesion

5 (very good)
4 (good)
3 (fair)
2 (poor)
1 (very poor)
0 (very poor)

% Failure to
Primer
Rust
Neg.
20% to 25%
-

Key to Table
T = Topcoat to Underlying Coating

Adhesion
5S
5S

Metal Loss
Typical
Deepest
Neg.
Neg.
Neg.
1/8 in.

Neg. = negligible

S = Primer to Steel

1.
Interior Coating Condition: The tank was not drained for the field evaluation, and the
interior surfaces above the water level were evaluated by a technician in a raft. The interior surfaces
below the water level were evaluated by an ROV. The evaluation of the floor was significantly limited
by the presence of silt. The observed white coating on the interior surfaces of the tank appeared to be
in poor to very poor condition and was not providing adequate protection from corrosion to most of the
underlying steel. The interior coating exhibited very good adhesion to the steel except in large areas of
severe delamination. The coating appeared to be an epoxy coating system.
2.
Roof Condition: There were structural and AWWA deficiencies noted: (1) severe
corrosion and metal loss were noted throughout the roof support structure components, and (2)
the overflow inlet was located such that the ends of the knuckle braces were located below the
high water level. The coating on the roof plates and support structure appeared to be in very poor
overall condition with significant coating failure, corrosion, and metal loss noted. Coating failure,
corrosion, and metal loss were noted along the roof plate lap seams. The interior roof support structure
consisted of a center column and cone, one circle of outer columns, purlins, an inner and outer set of
roof rafters, and circumferential girders. Coating failure, corrosion, and metal loss were noted on the
center cone. Rust staining was noted on the center cone and center column. The inner ends of the roof
rafters rested on a center cone that was located at the top of the center column. Severe corrosion and
metal loss were noted on the rafter ends. The outer columns supported the circumferential girders on
which the intermediate ends of the radial roof rafters rested. The outer ends of the secondary rafters
were bolted to steel clips that were welded to the shell. Rust staining and corrosion were observed at
this connection. Corrosion and metal loss were observed on the rafters and bolted purlin connections.
Anodes for a cathodic protection system were suspended from the roof. Conduit extended from the
roof adjacent to the roof manhole. Four screened vents were located on the roof knuckle. Corrosion
was noted around the vent openings. (See photos 53-54, 56, 58-74, 80-81, 88)
3.
Shell Condition: The coating on the shell interior appeared to be in poor overall condition
above the water level but had very good adhesion. Areas of coating failure, corrosion, and metal loss
were observed on the interior shell surface. Metal loss measurements taken during this evaluation
indicated the deepest pit found measured 1/8 in. deep. Rust staining had streaked down from the rafter
ends onto the upper shell surfaces. Coating failure, corrosion, and metal loss were also located on the
shell around the overflow bracket connections. (See photos 75-76, 78, 82-84)
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4.
Interior Ladder: There was a safety and ANSI/OSHA deficiency noted: the 27 in.
head clearance at the roof manhole did not meet the minimum required 30 in. A ladder provided
access from the roof manhole to the floor. The ladder was equipped with a safe-climbing device. The
interior container ladder was bolted to brackets that were bolted to the shell. Minor corrosion was
noted on the interior ladder and brackets. (See photos 46, 85-87)
5.
Overflow Pipe: There were AWWA, operational, and seismic deficiencies noted: (1)
the overflow pipe was located on the interior of the tank and was exposed to the potential of
accelerated rates of corrosion and metal loss, (2) the overflow pipe was not equipped with an
above-ground air break, (3) there was an apparent leak in the overflow pipe, and (4) sufficient
freeboard is not provided at the top of the overflow inlet. The overflow pipe was located on the
interior of the tank. The overflow pipe was equipped with a funnel-type inlet. The location of the
overflow inlet was such that the top capacity level was just above the shell-to-roof knuckle connection
providing only about 2 ft 4 in. of freeboard. However, cursory calculations indicated that
approximately 3 ft 10 in. would be required to provide adequate freeboard. The overflow pipe
extended down the shell and underground. No significant coating failure or corrosion was noted on the
overflow pipe or brackets. There was an apparent leak in the overflow pipe at a crack at the base of the
overflow pipe. (See photos 75-79)
6.
Bottom Plate Condition: From the limited amount of area viewed during the diving
evaluation of the tank, the coating on tank bottom appeared to be in fair condition. Flat bar guide
brackets were located at the base of the center column. (See photos 88-89)
7.
Interior Piping: The condition of the interior piping could not be evaluated due to the
restrictive ROV evaluation.
8.
Cathodic Protection: The tank was equipped with a cathodic protection system. The
system consisted of segmented cast iron anodes. The cathodic protection anode system was supported
from the roof of the tank. The wiring appeared to be intact. It did not appear that the system was
operating properly as areas of corrosion were observed. The location of a reference electrode was
unknown. (See photos 64-65)

RECOMMENDATIONS:
A.

Foundation and Site

1.
Site Maintenance: The site should be regraded so that proper drainage away from the
foundation occurs. Any tree branches touching the tank should be trimmed. Vegetation growing
through the gap in the fiberboard between the bottom plate and the foundation should be removed and
should not be allowed to encroach on the foundation or steel in the future.
2.
Site Access and Restoration: There is adequate space for a contractor to stage equipment
on the access road at the site. Provisions should be included in the specifications for the restoration of
any surfaces and structures disturbed by the contractor’s work.
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3.
Tank and Site Security: Water tanks have been defined by some courts under certain
circumstances as attractive nuisances. As such, there may be a significant potential liability to the
Owner for injury to persons on the tank and tank site, even if access is not authorized. Recent events
have prompted the entire water industry to consider measures that inhibit intentional acts that could
threaten the water supply. A review of the security requirements for the tank and site is recommended
to confirm that the existing measures are consistent with the Owner’s security requirements for their
water system. Primary tank and site security should be focused on eliminating, preventing, and
detecting unauthorized access to the tank. Such security measures might include routinely and
periodically verifying all doors and manholes are locked, and all exterior ladders have suitable
deterrents. Other security measures might include installing no-trespass signs, installing a fence topped
with barbed wire, installing new site lighting, adding motion detectors on the site, installing
surveillance cameras, installing alarms on doors and tank manholes, and arranging more frequent site
visits by law enforcement agencies.
4.
Foundation: When the tank exterior is repainted, any unsound concrete should be chipped
to sound material and the concrete should be brush-off blasted. Any deteriorated areas or voids found
should have a bonding agent and a vinyl emollient modified concrete patching mortar applied to build
up the surface to its original contour. The concrete should then be painted with a concrete sealer.
5.
Fiberboard and Sealant Maintenance: The support of the tank should be restored
around the full perimeter of the tank. When the exterior repainting is performed, any vegetation
located between the bottom plate and the foundation should be removed and a flexible polyurethane
sealant applied. Any deteriorated or missing fiberboard should be replaced with new fiberboard
material. After the tank exterior is repainted, the outer edge of the fiberboard should be trimmed back
underneath the bottom plate projection and the gap sealed with a flexible polyurethane seam sealer to
prevent moisture from becoming trapped between the bottom plate and foundation and causing further
corrosion.
6.
Valve Vault Structure: The valve pit ladder should be replaced with a ladder that meets
current OSHA requirements. The conduits behind the ladder should be relocated. The safety railing
should be equipped with a toe bar. The existing closure chains at the ladder access should be removed
and a self-closing gate should be installed as is now required by OSHA. The piping and valves located
in the valve vault structure should be cleaned and painted in accordance with the interior coating
recommendations at the time of the tank cleaning and coating. The exterior concrete surfaces should
be cleaned to the equivalent of a brush-off blast cleaning and painted with a concrete sealer. The valve
vault structure access door should continue to be locked at all times in order to limit liability to the
Owner and to protect water system security. Freeze protection should be provided on all control piping
and static water lines.

B.

Exterior Surfaces

1.
Life of the Exterior Coating: The exterior coating system appeared to be providing
adequate protection to the steel surfaces. Tank Industry Consultants believes that the exterior of the
tank should not need to be painted within the next 5 years from a corrosion standpoint. However, the
exterior should be reevaluated in 3 years, in accordance with AWWA recommendations, to determine a
more precise recoating schedule. Due to the good adhesion of the existing exterior coating, spot
cleaning and topcoating the existing system appears to be a viable option. The exterior coating system
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should be evaluated immediately prior to preparing specifications to determine if the coating adhesion
is still adequate to accept a topcoat.
2.
High Strength Steel: Any welding and modifications made to the tank should take into
account that the shell was designed in accordance with AWWA D100 Section 14 (Appendix C).
3.
Coating Testing: Prior to preparation of specifications for the cleaning and coating of the
exterior of the tank, samples of the exterior coating system should be subjected to laboratory analysis to
test for ingredients that may at that time be subject to regulations concerning their handling and
disposal.
4.
Cleaning: Due to the fact that the present exterior coatings appear to contain zinc, coating
removal should be performed in accordance with local, state, and federal regulations relative to the
removal of heavy-metal based coatings. When the exterior is to be cleaned, all varieties of containment
should be investigated. Containment of the wind-blown debris will be required, and containment of
paint droplets will be required due to the proximity of the adjacent ground storage tank.
5.

Recommended Coating System:

a.
Spot Clean and Topcoat: If the exterior is to be repainted within the next few
years, then spot cleaning and topcoating the tank appears to be the recommended option. The
typical life of a spot cleaned and topcoated system is approximately 7 to 8 years, but is highly
dependent on previous surface preparation and the condition of the underlying coating system.
b.
Coating Application: The entire exterior surfaces of the tank should be highpressure washed to remove chalked coating, mildew, and contaminants. After washing, the
damaged and rusted areas should be spot cleaned to the equivalent of an SSPC-SP 6, Commercial
Blast Cleaning, or SSPC-SP 11, Power Tool Cleaning to Bare Metal. All areas of excessive
coating thickness and runs in the coating should be cleaned to the equivalent of an SSPC-SP 7,
Brush-Off Blast Cleaning, to remove the excessive mils. The spot cleaned areas should receive a
spot prime coat compatible with the present coating system. The entire exterior surfaces should
then be intermediate coated and topcoated with a compatible coating system.
6.

Alternative Coating System:

a.
Complete Cleaning and Repainting: The most economical, long-life coating
system presently available for this site is an epoxy-polyurethane coating system. Properly
formulated and applied polyurethanes have good resistance to condensation, mildew, and
chipping. The polyurethanes also have excellent color and gloss retention and the longest
expected service life of any of the common exterior tank coatings. The typical life of a properly
applied epoxy-polyurethane coating system is approximately 15 to 20 years. These coatings are
also presently manufactured to meet current VOC requirements.
b.
Coating Application: The entire tank exterior should be cleaned to the equivalent
of an SSPC-SP 6, Commercial Blast Cleaning and have an epoxy-primed, epoxy intermediate
and polyurethane finish coating system applied. However, care must be taken during the
application of this particular coating system because this coating does have poor dry-fall
characteristics, and potential damage to the surrounding property must be taken into
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consideration. The polyurethane coatings also require close monitoring of temperature and
humidity during application.
7.
Effective Service Life: Tank Industry Consultants defines the life of a coating as the
amount of time before repainting becomes necessary due to coating failure and corrosion. During the
coating life the Owner should expect the coating to lose its gloss, start to chalk, show signs of
weathering, and possibly some rust staining. Future touch-up may be required on isolated coating
failures. If aesthetics are a concern, the Owner may have to topcoat the repainted tank prior to the end
of the expected service life. However, future topcoating would be less expensive than complete
cleaning and recoating and could delay the next complete cleaning and repainting for many years.
8.
Other Systems: With air emission volatile organic compounds (VOC) restrictions being
put in place around the nation, alternative coating systems may become available that would be viable
options for this tank. The Owner should review the available systems prior to preparing specifications
for the recoating project.
9.
Coating Curing: It would be more economical to paint the tank exterior at the same time
the interior is painted, since the tank should be drained while the exterior is painted, and the applied
coatings cure. This will also reduce mobilization and observation costs.
10. Rehabilitation Schedule: To obtain the lowest possible prices for the work outlined in the
recommendations, the Owner should have the specifications prepared and the work bid in the early fall,
with the work scheduled to start in early winter.
11. Grinding and Bracket Removal: Any unused brackets or erection lugs should be
removed prior to the exterior repainting. Any weld burrs, weld spatter, or erection scars should be
ground off the exterior and interior to provide a smooth surface for the application of the coating.
12. Nameplate: The tank nameplate should be removed for the cleaning and coating of the
tank. The nameplate should be cleaned and adequately reattached to the tank using the existing
bracket.
13. Existing Shell Manholes: At the time of recoating and repairs, the gaskets for the shell
manholes should be replaced. The unplugged weep hole located in each of the shell manhole
reinforcing plates should be tapped and plugged.
14. Dent in Shell: It is recommended that the dent in the shell contour should be corrected
within the next six months prior to the next snow season. The dent can be mitigated by reshaping the
shell in this area or by adding a reinforcing plate laying over the affected shell.
15. Overflow Pipe: Overflow pipes on the interior of tanks are exposed to the potential of ice
damage and accelerated corrosion and metal loss rates. This results in the potential of pipe damage and
an unanticipated tank draining. Additionally, overflow pipes without visible air breaks allow for a
potential cross-connection. Therefore, Tank Industry Consultants and the AWWA Standard D100
recommend relocating the pipe to the tank exterior. The overflow pipe should exit the top shell ring
and extend to approximately 24 in. above grade attached to the shell by welded steel brackets. The
overflow pipe discharge should be equipped with a screened, counter-weighted flap gate or elastomeric
check valve to prevent the ingress of birds, small animals and insects into the tank. The air break
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should be adequately sized to allow the proper functioning of the new flap gate. The overflow effluent
should be directed away from the foundation using a concrete splash block and rip rap. Until the
overflow pipe is relocated to the exterior, the leak in the crack at the base of the pipe should be repaired
and the leak eliminated.
16. Exterior Ladder Sections: A safety cage is not required on ladders with safe-climbing
devices. To reduce cleaning and painting costs and future maintenance costs and because OSHA is
phasing out the use of the existing safety cages in lieu of the installation of safe-climbing devices, the
cage should be removed and a safe-climbing device installed. The electrical conduit should be
relocated away from the brackets. The exterior ladder sections did not include slip-resistant rungs.
Slip-resistant rungs are required for all ladders constructed after March 1991 by the OSHA
Construction standards. However, slip-resistant rungs are not required by the OSHA General Industry
standards for ladders or by AWWA D100.
17. Vandal Deterrent: When the existing safety cage is removed, a new vandal deterrent
should be installed. The addition of a vandal deterrent would offer the Owner further protection from
unauthorized access to the ladder and tank.
18. Platforms: The top platform safety railing uprights should be replaced with uprights
which meet OSHA loading requirements. The top platform toe bar should be replaced with a toe bar
which meets current OSHA requirements. The top and bottom platform access openings should be
equipped with self-closing gates.
19. Roof Safety Railing: The roof safety railing toe bar should be modified so that the gap
between the toe bar and the roof is less than 1/4 in.
20. Clog-Resistant Vent: The tank was not equipped with a clog-resistant vent. AWWA
Standards require that all tanks be equipped with vents designed to ensure "fail-safe" operation if the
insect screens become occluded. Inadequate ventilation could cause a tank collapse if the tank is
rapidly drained while the screen is occluded or frosted over. Therefore, a clog-resistant vent should be
installed near the center of the roof. The vent should be designed so that it is removable in order to be
able to properly access the interior roof structure ends for evaluation, repairing and recoating. The roof
vent flange should be seal welded to the vent neck. A gasket should be installed at the roof vent
flanged connection.
21. Additional Roof Manhole: OSHA and safety-related standards require a second roof
manhole for emergency egress during coating and repairing operations. Therefore, a second roof
manhole should be installed in the roof. The manhole and cover should be designed in accordance
with current industry and safety standards. The new roof manhole should be installed between roof
support structure members to allow unrestricted use of the manhole. Both the new and the existing
roof manholes should be locked at all times to prevent unauthorized access to the tank interior.
22. Cathodic Protection Hand Holes: The uncovered cathodic protection anode hand hole
should be equipped with a cover plate. All cathodic protection hand holes should have new gaskets
installed. If a hanging anode system will not be used in the future, then the openings should be covered
with welded steel patch plates when repainting the tank.
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Interior Surfaces

Preface to Interior Recommendations: The interior surfaces below the top capacity level were
evaluated by an ROV as the Owner could not drain the tank. However, the ROV evaluation was
limited by the layer of silt located on the tank floor rendering very little of the floor coating visible.
Therefore, prior to the preparation of specifications for interior rehabilitation work, the tank should be
drained, washed out and thoroughly evaluated to more accurately determine the scope of work
required. A complete evaluation of the interior would also reduce the number of potential change
orders, and reduce the overall amount of the bids by eliminating uncertainty about the condition of the
coating and steel.
1.
Life of the Interior Coating: The interior coating system appeared to be in very poor
condition and not providing adequate corrosion protection. Corrosion and metal loss is of even greater
concern since the tank appears to have been designed and constructed in accordance with Appendix C
(now Section 14) of AWWA D100. Tank Industry Consultants recommends that the roof support
structure should be replaced prior to the next snow season and the interior surfaces of this tank recoated
within the next year. It is recommended that when the interior is completely cleaned and repainted, an
epoxy coating system should be used. If the roof support structure is not replaced, Tank Industry
Consultants recommends that no personnel, contractors, or service providers are allowed access
onto the tank roof without a detailed safety plan that addresses the structural deficiencies and
mitigates the associated risk.
2.
Coating Testing: Prior to preparation of specifications for the cleaning and coating of the
interior of the tank, samples of the interior coating system should be subjected to laboratory analysis to
test for ingredients that may at that time be subject to regulations concerning their handling and
disposal.
3.

Recommended Interior Coating System:

a.
Epoxy Coating System: The optimum long-life coating system presently available
for the interior of water tanks is a two-component epoxy coating system. As per the California
American Water standard practices, a 100% solids epoxy system is recommended for the interior
of this tank. This coating system should meet the certification criteria of ANSI/NSF 61 and state
department of health regulations.
b.
Coating Application: When the interior is to be repainted, the entire tank interior
should be cleaned to the equivalent of an SSPC-SP 10, Near-White Blast Cleaning and an epoxy
coating system applied.
c.
Service Life: The typical life of a properly formulated and applied epoxy coating
system is approximately 12 to 15 years in immersion service. Tank Industry Consultants defines
the life of a coating as the expected service life before repainting becomes necessary due to
coating failure and corrosion. The Owner could extend the service life of the coating by
installing, properly maintaining and operating a cathodic protection system to help protect the
steel surfaces in areas that have experienced coating failure.

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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4.
Cathodic Protection: The existing cathodic protection system should be repaired to
provide adequate corrosion protection. Cathodic protection, if used and maintained properly, will
control active corrosion below the water level and extend the useful life of a coating system. It should
be noted that maintenance as recommended by the cathodic protection manufacturer is required for the
cathodic protection system to work properly. Without proper monitoring, the cathodic protection
system may operate too high and cause the coating to blister, or the system may operate too low and
not adequately protect the exposed steel surfaces.
5.
Pit Welding and Pit Filling: After initial cleaning, all significant pitting that is found
should be welded, and all pitting with rough edges that would make the pitting difficult to coat properly
should be filled with a solventless epoxy seam sealer.
6.
Seam Sealing: The existing roof manhole and existing roof vent intersections should be
sealed with an epoxy seam sealer at the time of the interior recoating.
7.
Roof Plate Seams: The unwelded lapped roof seams should be seal welded or caulked at
the time of the interior recoating and roof support structure rehabilitation.
8.
Rough Edges: All unused brackets should be removed from the interior and exterior
surfaces at the time of the next recoating. Any weld burrs, spatter, scars or rough edges in the steel
should be ground smooth to provide a better surface for coating.
9.
Interior Ladder: Interior ladders may be susceptible to ice damage and accelerated rates
of corrosion. If the Owner desires an interior ladder, the ladder should be modified to provide adequate
head clearance at the roof manhole.
10. Roof Support Structure: After initial abrasive blast cleaning, the roof support structure
should be carefully evaluated as metal loss repairs may be necessary at areas where the metal loss was
not previously visible. The location of the overflow inlet allows for the knuckle braces to be
submerged in water. Due to the severity of the corrosion on the roof support structure and the high
roof loading this tank is subject to, it is recommended that the roof structure deficiencies be corrected
prior to the next snow season. The severely corroded roof support structure members should be
replaced which might require replacement of all members. This includes the bolted purlin connections.
11. Lower Overflow Inlet: It is estimated that approximately 3 ft 10 in. of freeboard is
required in order to meet the code required minimum value. This could be achieved by lowering
maximum operating level or adding shell plates/raising roof. The addition of shell height may
necessitate additional foundation and anchorage modifications and could be cost prohibitive.

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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Item
Replacement of tank with a new one
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Cost
$1,200,0001

Life in Years
75+

The following is a complete list of repairs and estimated costs for their respective recommendations
found in the RECOMMENDATION section of this report.

Item

Clean and Paint Exterior:
Spot Repair and Topcoat
Containment
SP 6, Complete Clean, Epoxy/Polyurethane System
Containment
Clean and Paint Interior:
SP 10, Complete Clean, 100% Solids Epoxy System
Repair Cathodic Protection System
Miscellaneous Chipping and Grinding
Seam Sealing
Pit Repair
Foundation Repair
Fiberboard & Sealant Maintenance
Replace Valve Vault Ladder
Install Valve Vault Safety Railing Toe Bar
Install Self-Closing Gate at Valve Vault Ladder Access
Relocate Overflow Pipe to Exterior
Repair Overflow Pipe to Eliminate Leak
Repair Dent in Shell
Interior Ladder Removal
Remove Safety Cage
Exterior Ladder Safe-Climbing Device
Vandal Deterrent
Install Platform Self-Closing Gates (2)
Replace Top Platform Safety Railing
Modify Roof Safety Railing Toe Bar
Cover Cathodic Protection Hand Hole
Additional Roof Manhole
Clog-Resistant Vent
Seal Weld Existing Vent Flange
Replace Corroded Roof Support Structure Members
Lower Overflow Inlet
Contingency Items

Sanitary & Safety

Scheduled
Maintenance
Repairs
$125,000
100,000
185,000
100,000

$1,000
1,000
2,000
12,000
3,000
15,000
2,000
1,500
1,500
3,000
4,000
5,000
1,000
1,000
5,000
8,000
2,000
200,000
3,000
12,000

315,000
8,000
3,000
10,000
10,000
3,000
2,000

18,000

Estimates are believed to be a high average of bids that would be received in 2019.
The replacement estimate includes costs associated with new tank fabrication and erection, foundation, painting, and engineering. The
budget estimate given does not include costs associated with tank demolition, site acquisition, and distribution interruptions.
1
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The following economic factors include only those work items that the Engineer believes to be the
minimum to properly maintain this tank from an operational standpoint and address the listed safety
and sanitary deficiencies. Other items related to safety and risk management should be evaluated by
the Owner.
Item

Clean and Paint Exterior:
Spot Repair and Topcoat
Containment
Clean and Paint Interior:
SP 10, Complete Clean, 100% Solids Epoxy System
Repair Cathodic Protection System
Miscellaneous Chipping and Grinding
Seam Sealing
Pit Repair
Foundation Repair
Fiberboard & Sealant Maintenance
Replace Valve Vault Ladder
Install Valve Vault Safety Railing Toe Bar
Install Self-Closing Gate at Valve Vault Ladder Access
Relocate Overflow Pipe to Exterior
Repair Dent in Shell
Interior Ladder Removal
Remove Safety Cage
Exterior Ladder Safe-Climbing Device
Vandal Deterrent
Install Platform Self-Closing Gates (2)
Replace Top Platform Safety Railing
Modify Roof Safety Railing Toe Bar
Cover Cathodic Protection Hand Hole
Additional Roof Manhole
Clog-Resistant Vent
Seal Weld Existing Vent Flange
Replace Corroded Roof Support Structure Members
Lower Overflow Inlet
Contingency Items

Total of Engineer's Recommendations

Cost
$125,000
100,000
315,000
8,000
3,000
10,000
10,000
3,000
2,000
1,000
1,000
2,000
12,000
15,000
2,000
1,500
1,500
3,000
4,000
5,000
1,000
1,000
5,000
8,000
2,000
200,000
3,000
20,000

$864,000

Tank Industry Consultants has no control over the cost of labor, materials, or equipment, or over the
contractors' methods of determining prices, or over competitive bidding, or the market conditions.
Opinions of probable cost, as provided for herein, are to be made on the basis of our experience and
qualifications and represent our best judgment as design professionals familiar with the design,
maintenance, and construction of concrete and steel plate structures. However, Tank Industry
Consultants cannot and does not guarantee that proposals, bids, or the construction cost will not vary
from opinions of probable cost prepared for the Owner.
Due to the numerous potential scopes of work that exist, the Owner should obtain an updated budget
estimate once the final scope of work has been determined. This would enable the Owner to accurately
budget monies for additional mobilization costs and damaged coating rehabilitation costs.

568,000 Gallon Ground Storage Tank, “Luther Pass Tank #2”
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Engineering and resident observation costs are not included in the Total of the Engineer's
Recommendations because these fees are dependent upon the scope of work to be performed. Tank
Industry Consultants performs all facets of the engineering services that would be required for this
project. Estimated fees for engineering and resident observation will be furnished upon request.

CLOSURE:
Brief Summation: The South Tahoe public Utility District owns and operates a 568,000 gallon
ground storage tank in South Lake Tahoe, California. The coating on the exterior of the tank appeared
to be in fair to good overall condition and was providing adequate protection from corrosion to most of
the underlying steel. Tank Industry Consultants believes that the exterior of the tank should not need to
be painted within the next 5 years from a corrosion standpoint. The interior coating system appeared to
be in very poor condition and not providing adequate corrosion protection resulting in critical corrosion
to main structural members. Tank Industry Consultants recommends that the roof structure should be
replaced prior to the next snow season and the interior surfaces of this tank should be recoated within
the next year. Proper maintenance after completing the recommendations herein would include
periodic washouts and evaluations approximately every 3 years in accordance with AWWA
recommendations, and the repair and proper maintenance of the existing ice-resistant cathodic
protection system with long-life anodes.
Contractor Selection: The work should be performed by a competent bonded contractor, chosen from
competitive bids taken on complete and concise specifications. The coatings used should be furnished
by an experienced water tank coating manufacturer, supplying the field service required for application
of technical coatings.
Standards for Repairs and Coatings: All work and coatings applied should be in accordance with
ANSI/NSF Standard 61, the coating manufacturer's recommendation, AWWA D100, AWWA D102,
AWWA D104/106, and specified standards of NACE International and the SSPC: The Society for
Protective Coatings.
Observation of Work: Observation of the work in progress by experienced personnel will offer
additional assurance of quality protective coating application. Observations can be performed on a
continuous basis or spot (critical phase) basis. The actual cost of observation may be less using spot as
opposed to full-time resident observation; however, with spot observation it is often necessary for work
to be redone to comply with the specifications. This somewhat lowers the quality of the finished
product, lengthens the job, and is frequently a cause of conflict between the contractor, Owner, and
field technician. Resident full-time observation minimizes the amount of "rework" required.
Anniversary and Maintenance Evaluations: An anniversary evaluation should be conducted prior to
the end of the one year bonded guarantee. Washouts and coating, structural, sanitary, safety, and
corrosion evaluations should be conducted not less than every 3 years.
Time Frame: If the work is not performed within the next 12 months, the structure should be
reevaluated to determine suitability for continued operation. Also, a reevaluation should be performed
prior to the preparation of specifications and solicitation of bids.
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Tank and site.

2.

Tank and site.
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3.

Adjacent ground storage tank and trees.

4.

Trees adjacent to tank.
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5.

Trees in close proximity to tank.

6.
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Access door to valve vault under tank.
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7.

Access door to valve vault under tank.

8.

Piping penetrating vault ceiling.

South Lake Tahoe, California

9.

Sealant and corrosion on piping penetrating vault ceiling.

10. Piping extending underground, open pit, safety railing, closure chains, and ladder.
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11. Vault ladder into pit, brackets, and
conduits behind ladder.

12. Ladder, conduits, and piping inside open pit.
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13. Foundation, apparent angles embedded in foundation, and bottom plate.

14. Foundation.
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15. Bug holes in foundation.

16. Foundation and bottom plate.
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17. Foundation, apparent angle embedded in foundation, and bottom plate.

18. Fiberboard between bottom plate and foundation.
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19. Gap between bottom plate and foundation.

20. Vegetation growing in gap between bottom plate and foundation.
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21. Cabinet on shell.

22. Insulation and piping inside cabinet.
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23. Shell manhole and unplugged weep hole.

24. Foundation, apparent angle embedded in foundation, bottom plate, and brush scrapes on shell
exterior.
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25. Shell exterior with extensive weld spatter.

26. Dent in shell on the bottom of shell ring #3.
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27. Vent in roof knuckle.

28. Exterior shell ladder sections, platform, vandal deterrent, safety cage, shell manhole, and tank
nameplate.
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29. Exterior shell ladder sections, safety
cage, vandal deterrent, platform, shell
manhole, and tank nameplate.

30. Exterior shell ladder, brackets, and
platform.
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31. Exterior shell ladder and brackets.

32. Platform access from lower ladder section, exterior shell ladder sections, and shell manhole.
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33. Shell manhole and nameplate.

34. Unplugged weep hole in shell manhole
reinforcing plate.
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35. Tank nameplate.

36. Broken or missing tank nameplate
fasteners.
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37. Platform access, exterior shell ladder
sections, brackets, vandal deterrent, and
conduit.

38. Exterior shell ladder, brackets, vandal deterrent, safety cage, and conduits.
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39. Conduit attached to exterior shell ladder bracket.

40. Conduits attached to safety cage bracket.
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41. Exterior shell ladder, brackets, safety cage, and conduits.

42. Exterior shell ladder, brackets, safety cage, and conduits.
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43. Roof access, platform, roof safety railing, and roof manhole.

44. Roof access, platform, roof safety
railing, and light.
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45. Roof access, platform, roof safety railing, and roof manhole.

46. Roof safety railing and roof manhole.
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47. Roof manhole cover touching roof safety railing.

48. Equipment penetrating roof adjacent to
roof manhole.
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49. Roof exterior.

50. Roof exterior.
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51. Corrosion and metal loss around cathodic protection anode hand hole and cover.

52. Corrosion and metal loss around uncovered cathodic protection anode hand hole.
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53. Roof vent, cable, and lugs on roof.

54. Lug and cable on roof.
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55. Corrosion and metal loss on roof vent neck and flange.

56. Corrosion on roof vent flange.
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57. Tack welded roof vent flange.

58. Coating failure, and severe corrosion and metal loss at center cone.
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59. Severe corrosion and metal loss on rafters at center cone.

60. Severe corrosion and metal loss on
rafter at center cone.
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61. Coating failure, and severe corrosion and metal loss on center cone and rafters.

62. Corrosion and rust staining on center cone and center column.
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63. Rust staining on center column.

64. Cathodic protection system wiring
suspended from roof.
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65. Cathodic protection system anode suspended inside tank.

66. Wiring extending through roof and lug on roof.
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67. Corrosion and metal loss on rafters.

68. Metal loss on bolted purlin connections.
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69. Coating failure, corrosion, and metal loss on roof, rafters, and purlins.

70. Coating failure and corrosion on roof
and roof support structure.
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71. Coating failure, corrosion, and metal loss on roof support structure.

72. Corrosion and metal loss on rafters.
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73. Coating failure, corrosion, and metal loss along roof plate lap seams and on roof support structure.

74. Coating failure, corrosion, and metal
loss along vertical weld in knuckle
plate.
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75. Roof support structure, overflow inlet, and brackets.

76. Coating failure and metal loss on shell around overflow inlet brackets.
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77. Overflow pipe and bracket.

78. Coating failure on shell around overflow pipe bracket.
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79. Overflow pipe penetrating floor.

80. Screened vent in roof knuckle. Note partially occluded screen.
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81. Corrosion around vent opening. Note partially occluded screen.

82. Coating failure, corrosion, and metal
loss on shell.
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83. Coating failure and corrosion on shell.

84. Coating failure on shell.
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85. Interior ladder and safe-climbing device.

86. Interior ladder and safe-climbing device.
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87. Interior ladder and safe-climbing device.

88. Base of center column.
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89. Floor.
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Attachment C
South Tahoe PUD Standard Consulting
Agreement

MASTER AGREEMENT
FOR
CONSULTING SERVICES
____________________________
THIS AGREEMENT is made and entered into as of the
day of ______________2019 by and
between South Tahoe Public Utility District, hereinafter referred to as "DISTRICT" and
____________________, hereinafter referred to as "CONSULTANT".
RECITALS
A.

DISTRICT periodically makes improvements to its water, wastewater and ancillary facilities, for
which it may require the services of a consultant.

B.

DISTRICT proposes to provide a MASTER AGREEMENT for consulting services which will be
required by DISTRICT in general support of projects under separate titles (Task Orders). The
general scope of services outlined in this MASTER AGREEMENT will be further defined by a
series of Task Orders which will set forth the services to be performed (detailed scope), costs, and
time for completion.

C.

DISTRICT desires to secure professional consulting services for said projects and CONSULTANT
represents that CONSULTANT possesses the professional qualifications to provide such
consulting services.

D.

DISTRICT and CONSULTANT agree to enter into this MASTER AGREEMENT for the
performance of consulting services on the terms and conditions stated in this MASTER
AGREEMENT.

NOW THEREFORE, for and in consideration of their mutual promises and subject to the terms, provisions
and conditions hereinafter set forth, the parties hereto do hereby agree as follows:
ARTICLE I. - CONSULTING SERVICES
A.

Upon execution of this agreement and subsequent Task Orders by both parties, and upon receipt
of written authorization from DISTRICT, CONSULTANT at CONSULTANT's sole cost and expense
(to be reimbursed as outlined in ARTICLE IV) and to the satisfaction of DISTRICT, shall perform
the services (Services) set forth in each Task Order and represented by a separate proposal for
each Task Order. The Services shall be assigned to CONSULTANT by DISTRICT for the various
projects as planned and developed by DISTRICT. Each Task Order shall specify the Services to
be performed, the time schedules for completion of the Task Order and for completion of all tasks
(Tasks) within the Task Order, and the cost (Cost Ceiling) including all fees, costs and expenses,
both direct and indirect, of the Task Order, but shall otherwise be governed by the terms and
conditions of this Agreement, as modified by the individual Task Orders. Task Orders shall be in
writing, signed by both parties in advance, and shall be attached to this Agreement as consecutive
exhibits beginning with Task Order 1.
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B.

CONSULTANT agrees to comply with the schedule as set forth in each Task Order, and to provide
Services in a timely manner to allow DISTRICT’s project(s) to be constructed as planned by
DISTRICT.
In the event CONSULTANT is not able to comply with the project schedule, a written statement
from CONSULTANT will be required showing CONSULTANT's plan to bring schedule back into
compliance to meet completion date. In the event of delays due to causes beyond the control of
CONSULTANT, an extension to the schedule for performance shall be negotiated.

C.

CONSULTANT shall provide DISTRICT with a review of the budget amount when 75% of the Cost
Ceiling of each Task Order has been expended. CONSULTANT shall be entitled to reallocate
costs among subtasks within a Task. DISTRICT shall have the right to transfer Tasks and costs
within the same or other Task Order(s).
CONSULTANT may request a revision in the Cost Ceiling for performance of the Task Order, and
will relate the rationale for the revision to the specific basis of estimate. Such notification will be
submitted to DISTRICT at the earliest possible date. The Cost Ceiling will not be exceeded without
approval by DISTRICT and written amendment to the Task Order.

D.

In the case of changes affecting project scope resulting from new findings, unanticipated
conditions, or other conflicts or discrepancies, CONSULTANT shall promptly notify the DISTRICT
of the identified changes and advise the DISTRICT of a recommended solution. Additional
Services shall not be performed without prior written authorization of DISTRICT.
DISTRICT may order, via a written amendment signed by each party’s authorized representative,
changes in scope or character of Services, either decreasing or increasing the amount of
CONSULTANT’S services associated with a given Task Order. An order for additional services
constitutes a change to the Task Order and shall be made in writing, dated, and appended to that
Task Order.
Compensation for Additional Services shall be on the basis of Time and Materials or Lump Sum, to
be agreed upon at the time of request for Additional Services. The estimated amount of
compensation for Additional Services will be determined at the time the Additional Services are
requested.

ARTICLE II. - RESPONSIBILITIES OF DISTRICT
A.

DISTRICT shall furnish to or make available for examination by CONSULTANT, as it may request,
all data and information which DISTRICT may have available, and CONSULTANT may rely upon
such data and information developed exclusively by DISTRICT in the performance of
CONSULTANT's services.

B.

DISTRICT shall secure and pay for all permits and licenses (other than permits and licenses under
any patent or invention) and furnish all deposits and bonds necessary in connection with the
Projects, except licenses required to permit CONSULTANT to do business at the place where its
services are to be performed. CONSULTANT will assist DISTRICT in procuring necessary licenses
or permits if required by DISTRICT to do so.
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C.

In order that DISTRICT may meet its obligations with respect to the technical quality of the services
to be performed under this Master Agreement, the services performed by CONSULTANT under
this Agreement shall be under the general supervision and direction of the DISTRICT’s General
Manager/Engineer (DISTRICT REPRESENTATIVE), who shall be Mr. John A. Thiel, P.E., M.B.A.
CONSULTANT and its officers, employees, agents, affiliates, and subcontractors shall act in
complete harmony and coordination with the DISTRICT REPRESENTATIVE. The DISTRICT
REPRESENTATIVE shall keep in touch with the CONSULTANT during the duration of the Task
Orders and shall be the authorized medium of communication for and with District matters
pertaining thereto. DISTRICT REPRESENTATIVE may from time to time delegate any or all of his
supervisory responsibility to appropriate staff members, and the DISTRICT shall so inform
CONSULTANT before the effective date of each such delegation.

ARTICLE III. - RESPONSIBILITIES OF CONSULTANT
A.
In rendering the professional services, CONSULTANT is an independent contractor, the DISTRICT
being interested only in the result obtained, and the manner and means of conducting such
professional services will be under the sole control of CONSULTANT, except that nothing herein
shall be deemed to negate DISTRICT's right to direct the nature of the Services requested and to
direct the work in terms of timing and coordination with the Projects.
B.

CONSULTANT shall secure approval of DISTRICT prior to executing contracts with subcontractors
and prior to retaining subcontractors for any portion of services for DISTRICT.

C.

CONSULTANT shall be as fully responsible to DISTRICT for the negligent acts, errors, and/or
omissions of its subcontractors, as it is for the negligent acts, errors and/or omissions of persons
directly employed by it. CONSULTANT will be responsible for review and billing accuracy and for
the direct payment for Services completed or equipment/materials supplied by all of its
subcontractors.

D.

Nothing contained in the Agreement shall create any contractual relationship between any
subcontractor and DISTRICT.

E.

Indemnification
1.
CONSULTANT shall perform Services in a manner commensurate with prevailing
professional standards of qualified and experienced personnel in CONSULTANT’S field.
2.

CONSULTANT agrees to defend, indemnify and hold DISTRICT and each of its officers,
employees, agents and representatives harmless from any claims, damage, liability or
costs (including reasonable attorney’s fees and costs of defense) stemming from Services
under this Agreement to the extent such claims, damage, liability or costs are caused by
CONSULTANT’S negligence, recklessness or willful misconduct or by the negligence,
recklessness or willful misconduct of CONSULTANT’S subconsultants, agents, or anyone
acting on behalf of or at the direction of CONSULTANT.

3.

DISTRICT agrees to defend, indemnify and hold CONSULTANT and each of its officers,
employees, agents and representatives harmless from any claims, damage, liability or
costs (including reasonable attorney’s fees and costs of defense) stemming from Services
under this Agreement to the extent such claims, damage, liability or costs are caused by
DISTRICT’S negligence, recklessness or willful misconduct or by the negligence,
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recklessness or willful misconduct of the DISTRICT’S subconsultants, agents, or anyone
acting on behalf of or at the direction of the DISTRICT.
4.
F.

The provisions of this section survive the completion of services under or the termination of
this Agreement.

Insurance: The following are the basic requirements that CONSULTANT shall be responsible for at
CONSULTANT's sole cost and expense, and for the full term of this Agreement and before
commencement of services hereunder:
1.

CONSULTANT shall carry or require that there be carried Worker's Compensation
Insurance for all of its employees and those of its subcontractors in accordance with the
laws of the State of California.

2.

CONSULTANT shall carry or require that there be carried Commercial Liability Insurance
including Automobile Coverage, in an amount not less than $5,000,000 for each person, in
an amount of not less than $5,000,000 on account of one accident, and Property Damage
Insurance in an amount not less than $5,000,000 single limit Bodily Injury and Property
Damage Insurance per occurrence.

3.

CONSULTANT shall carry Errors and Omissions Insurance in an amount not less than
$5,000,000 with a deductible of not more than $500,000 for the life of the Agreement which
shall include one year beyond completion of Services.

4.

Before commencing services, CONSULTANT shall submit evidence of the coverage
required to DISTRICT for review and approval. All such coverage shall be subject to
approval by DISTRICT; approval of which shall not be unreasonably withheld. Such
insurance shall be carried with financially responsible insurance companies, licensed in the
State of California, and approved by DISTRICT; approval of which shall not be
unreasonably withheld. Evidence of coverage shall insure that such policies will not be
canceled without 30 days prior written notice to DISTRICT. Commercial Liability policies,
including Automobile Coverage and Property Damage Insurance, shall name DISTRICT,
its officers, officials, volunteers, and employees as Additional Insured and as such
persons, shall be Primary coverage.

5.

It is the responsibility of the CONSULTANT to provide to the DISTRICT updated insurance
certificates within 30 days after renewal or changes to insurance policies.

6.

CONSULTANT shall grant to the DISTRICT a waiver of any right to subrogation which any
insurer of said CONSULTANT may acquire against the DISTRICT by virtue of the payment
of any loss under such insurance. CONSULTANT agrees to obtain any endorsement that
may be necessary to affect this waiver of subrogation, but this provision applies regardless
of whether or not the DISTRICT has received a waiver of subrogation endorsement from
the insurer.

7.

CONSULTANT shall require and verify that all subcontractors maintain insurance meeting
all the requirements stated herein, and the DISTRICT shall be named as an additional
insured on insurance required from subcontractors.
4

8.

The District reserves the right to modify insurance requirements, including limits, based on
the nature of the risk, prior experience, insurer, coverage, or other special circumstances.

G.

CONSULTANT shall comply with all applicable laws, ordinances and codes of the Federal, State of
California, and local governments. CONSULTANT shall hold DISTRICT harmless with respect to
any damages to the extent arising from any tort committed in the performance of any of the
services embraced by this AGREEMENT due to CONSULTANT's negligence.

H.

CONSULTANT is responsible for the health and safety of its employees, subconsultants, agents or
anyone working on behalf or direction of CONSULTANT in the course of Services. CONSULTANT
shall ensure that its employees, subconsultants, agents or anyone working on behalf of or under
the direction of CONSULTANT shall have experience and knowledge of Federal, State and local
Health and Safety regulations and requirements.

I.

CONSULTANT and its associates and employees involved in projects covered under this Master
Agreement covenant that they presently have no interest and that they will not acquire any interest,
direct or indirect, during the term of this Agreement which would conflict in any manner or degree
with the performance of services required under this Agreement.

J.

CONSULTANT will name the supervisory and staffing levels in the performance of
CONSULTANT's services for each Task Order. CONSULTANT shall not replace supervisory or
staffing levels without the prior written consent of DISTRICT. In the event a change is required by
reason of resignation or similar circumstance, DISTRICT shall not deny consent to a change, but
shall have the right to review and approve or disapprove the particular person proposed as a
replacement. Any proposed replacement shall have substantially the same experience and
qualifications as the person being replaced.

K.

CONSULTANT shall furnish, at its own expense, all labor, materials, equipment, tools,
transportation and services necessary for the successful completion of the services to be
performed under this Agreement. CONSULTANT shall give its full attention and supervision to the
fulfillment of the provisions of this Agreement and each Task Order by its employees and
subcontractors and shall be responsible for the timely performance of the Services required by this
Agreement.

L.

CONSULTANT shall furnish DISTRICT with reasonable opportunities from time to time to ascertain
whether the Services of CONSULTANT are being performed in accordance with this Agreement.
All work done and materials furnished shall be subject to final review and approval by DISTRICT.
DISTRICT’s review and approval of the Services shall not, however, relieve CONSULTANT of any
of its obligations under this Agreement.

M.

The DISTRICT participates in the CalPERS retirement system. It is the responsibility of
CONSULTANT to ensure that staff working on DISTRICT projects and receiving CalPERS pension
benefits do so in accordance with CalPERS rules and regulations. DISTRICT shall incur no cost
associated with pension benefits of a person receiving pension benefits from CalPERS.
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ARTICLE IV. - CONSULTANT'S FEES
A.

CONSULTANT is employed to render professional services only, and any payments made to it are
compensation only for such Services as it may render and recommendations it may make in
carrying out the Services.
CONSULTANT shall submit to DISTRICT an estimate of costs for the authorized Task Order. Said
estimate shall include a breakdown of estimated job classification with corresponding man hours,
hourly rate, and estimated fee, together with estimated expenses. Upon approval by DISTRICT,
said total estimate shall become a Cost Ceiling, and total compensation for said Services shall not
exceed said amount without further authorization by DISTRICT. DISTRICT shall be obligated to
pay only such hourly rates and expenses as are actually incurred by CONSULTANT subject to the
Cost Ceiling.
The rates of compensation in the Task Order are agreed to in anticipation of the orderly and
continuous progress of the Project through completion of the Services contained therein.
CONSULTANT’S obligation to render services thereunder will extend for the period set forth in the
associated schedule, and required extensions thereto. If such dates are exceeded through no fault
of CONSULTANT, then all rates, measures and amounts of compensation provided in the Task
Order shall be subject to equitable, negotiated adjustment, but not otherwise.

B.

DISTRICT agrees to pay CONSULTANT for and in consideration of the faithful performance of all
services and duties set forth in this Master Agreement and subsequent Task Orders, and agreed to
be performed by CONSULTANT. CONSULTANT agrees to accept payment from DISTRICT as
and for full compensation for the faithful performance of all said services and duties as the amount
set forth for consulting services for each Task Order.

C.

The DISTRICT will not approve any additional compensation unless a change in the scope of the
Services has occurred due to conditions that the parties could not have reasonably anticipated at
the time entering into this Agreement. CONSULTANT shall notify DISTRICT immediately if the
scope of services under the lump sum Task Order is changed substantially, as required in Article I,
Paragraph D.

D.

CONSULTANT shall submit to DISTRICT a monthly, itemized invoice for services completed
during the preceding month. The invoice should also include the purchase order number and task
order number for each Task Order. Payment by DISTRICT to CONSULTANT shall be made within
45 days after receipt and approval by DISTRICT of CONSULTANT's hereinabove described
invoice.

E.

Should the DISTRICT dispute any portion of any bill, the DISTRICT shall pay the undisputed
portion within the time frame stated above and, at the same time, advise the CONSULTANT in
writing of the disputed portion. The DISTRICT shall promptly notify CONSULTANT of the dispute
and request clarification and/or remedial action. After any dispute has been settled,
CONSULTANT shall provide a special invoice that accounts for the resolution of the disputed item.
The costs for professional services and direct expenses shall be in accordance with the rates and
amounts set forth in the applicable Task Order. In addition, the DISTRICT reserves the right to
request from the CONSULTANT a breakdown of costs associated with the rates for professional
services, including but not limited to direct salary, total overhead, and profit.
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F.

G.

CONSULTANT shall be solely responsible for the payment of all federal, state or local income tax,
social security tax, worker's compensation insurance, state disability insurance and any other taxes
or insurance which CONSULTANT is responsible for paying as an independent contractor under
federal, state or local law. CONSULTANT shall procure and maintain all licenses necessary for the
performance of the Services, all at the sole cost of CONSULTANT. All of the above shall not be
reimbursable under the Agreement.

ARTICLE V. - MISCELLANEOUS PROVISIONS
A.

Any Services subcontracted hereunder shall be specified by written contract or agreement and
shall be subject to each provision of this Agreement.

B.

Notice to Proceed - CONSULTANT will not begin services on any Task Order until DISTRICT
directs it in writing to proceed.

C.

Submittal of Work Product and Written Notice - All reports and documents which CONSULTANT is
required to furnish to DISTRICT (Work Product) and any other writing which CONSULTANT
desires to give DISTRICT shall be delivered to DISTRICT or by depositing same in the United
States mail, postage prepaid, addressed to:
General Manager
South Tahoe Public Utility District
1275 Meadow Crest Drive
South Lake Tahoe, CA 96150
Any legally operative documents shall be copied to:
Brownstein Hyatt Farber Schreck, LLC
21 E. Carrillo Street
Santa Barbara, CA 93101-2782
Any notices or other writing which DISTRICT desires or is required to give or furnish to
CONSULTANT shall be delivered to CONSULTANT by delivering in person or by depositing same
in the United States mail, postage prepaid, addressed to:
________________________________
________________________________
________________________________
The effective date of such written notice shall be the date of personal delivery of such notice or the
receipt of same in the United States mail. The address to which any notice or other writing may be
delivered may be changed upon written notice by such party as above provided.

D.

Ownership of Documents - All documents prepared by CONSULTANT and required to be furnished
to DISTRICT in electronic and hard copy format, shall be the property of DISTRICT after payment
to CONSULTANT. All electronic documents shall be provided to the District in an editable format.
Any use of Work Product for other projects and/or any use of uncompleted documents without
specific written authorization from CONSULTANT will be at DISTRICT's sole risk and without
liability or legal exposure to CONSULTANT and DISTRICT shall indemnify and hold harmless
CONSULTANT from all claims, damages, losses and expenses, including attorney's fees arising
out of or resulting therefrom.
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E.

Audit of CONSULTANT's Records - The books, papers, records, and accounts of CONSULTANT
or any other consultants retained by CONSULTANT insofar as they relate to charges for services,
or are in any way connected with the work herein contemplated, shall be open at all reasonable
times to inspection and audit by the agents and authorized representatives of DISTRICT. Said
records shall be retained for a minimum of five (5) years after completion of services on the
individual Task Orders.

F.

Discrimination - During the term of this Agreement, CONSULTANT agrees in accordance with
Section 1735 of the Labor Code of the State of California not to discriminate against any employee
or applicant for employment because of race, religious creed, color, national origin, ancestry,
physical handicap, medical condition, sex, or marital status. CONSULTANT will take affirmative
action to the limits prescribed by law to ensure that applicants are employed, and that employees
are treated during employment, without regard to their race, religious creed, color, national origin,
ancestry, physical handicap, medical condition, sex, or marital status.

G.

Assignment - Neither party shall assign any interest in this Agreement, nor transfer any interest in
the same (whether by assignment or novation), without the prior written consent of the other party;
provided, however, that claims for money due or to become due CONSULTANT from DISTRICT
under this Agreement may be assigned to a bank, trust company or other financial institution
without such approval. Notice of any such assignment or transfer shall be furnished promptly to
DISTRICT.

H.

Attorney’s Fees - If any legal proceeding is brought to enforce or interpret the provisions of the
Agreement, the prevailing party shall be entitled to recover actual attorneys' fees and costs, which
may be determined by the court in the same action or in a separate action brought for that purpose.
The attorneys' fees award shall be made as to fully reimburse for all attorneys', paralegal and
experts’ fees, costs and expenses actually incurred in good faith, regardless of the size of the
judgment, it being the intention of the parties to fully compensate for all attorneys', paralegal and
experts’ fees, costs and expenses paid or incurred in good faith.

.
I.

Confidential Information - During and after the term of this Agreement, CONSULTANT shall not,
directly or indirectly, use, exploit, disclose or divulge to anyone, except appropriate representatives
of DISTRICT, any of CONSULTANT’S engineering Work Product, except as otherwise authorized
with DISTRICT’s express consent.

J.

Authorization - All officers and individuals executing this and other documents on behalf of the
respective parties certify and warrant that they have the capacity and have been duly authorized to
execute said documents on behalf of the entities indicated.

K.

Time of the Essence. Time is of the essence in the performance of this Agreement and each Task
Order. Any breach of any time deadline or schedule by CONSULTANT is agreed by the parties to
be a material breach of this Agreement, providing DISTRICT with termination rights under this
Agreement, in addition to its rights to recover damages, regular, consequential or otherwise. The
failure on the part of CONSULTANT to perform the Services within such time deadline or schedule
when such failure is caused by acts beyond the control of CONSULTANT shall not be considered a
breach of this Agreement and CONSULTANT shall be entitled to an extension of such time
deadline or schedule accordingly.
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ARTICLE VI. - CANCELLATION OF AGREEMENT OR SUSPENSION OF WORK
A.

This Master Agreement and/or subsequent Task Orders may be terminated in whole or in part in
writing by either party for any reason, providing that no such termination may be effected unless
the other party is given not less than thirty (30) calendar days written notice (delivered by certified
mail, return receipt requested) of intent to terminate.

B.

This Master Agreement and/or subsequent Task Orders may be terminated in whole or in part in
writing by DISTRICT for cause, effective immediately upon written notice of such termination to
CONSULTANT, based upon the occurrence of any of the following events:
1)

Material breach of this Agreement, Task Order or Task by CONSULTANT;

2)

Cessation of CONSULTANT to be licensed, as required by law;

3)

Failure of CONSULTANT to substantially comply with any applicable
federal, state or local law or regulation;

4)

Filing by or against CONSULTANT of any petition under any law for the
relief of debtors; and,

5)

Conviction of CONSULTANT's principal representative or personnel of
any crime other than minor traffic offenses.

C.

In the event the Master Agreement or subsequent Task Order(s) are terminated in whole or in part,
CONSULTANT is to be fairly compensated for all approved Services performed under the
terminated Task Order as of the termination date, provided that the total amount of compensation
paid to CONSULTANT does not exceed the Cost Ceiling set forth in the Task Order, and provided
that the CONSULTANT delivers to the District all Work Product due for the Services completed
through the termination date.

D.

Upon receipt of a Termination Notice by CONSULTANT from DISTRICT, an equitable adjustment
shall be negotiated to provide payment to CONSULTANT for termination settlement costs
reasonably incurred by CONSULTANT relating to obligations and commitments as a result of
entering into this Master Agreement and the affected Task Order.

E.

Upon receipt of a Termination Notice, CONSULTANT shall (1) promptly discontinue all services
affected (unless the Notice directs otherwise), and (2) deliver or otherwise make available to
DISTRICT, copies of data, design calculations, drawings, specifications, reports, estimates,
summaries, and such other information and materials as may have been accumulated by
CONSULTANT in performing the services under the affected Task Order.

ARTICLE VII. – DISPUTES
A.
All disputes arising out of or relating to this Agreement or subsequent Task Orders, or the
professional services rendered hereunder, shall be determined by arbitration in El Dorado County,
California, before a sole arbitrator, in accordance with the laws of the State of California.
9

B.

The arbitration shall be administered by JAMS® pursuant to its Comprehensive Arbitration Rules
and Procedures. Judgment on the Award may be entered in any court having jurisdiction.

C.

Costs and attorneys fees in said arbitration shall be borne in accordance with the terms set forth in
Article V.H., above.
ARTICLE VIII. – SEVERABILITY AND WAIVER
A.

If any provision of this Agreement is held to be invalid and unenforceable, the remainder of this
Agreement shall be valid and binding upon the parties, provided that the remainder of the
Agreement can be interpreted to give effect to the intentions of the parties.

B.

Any waiver at any time by either party hereto of its rights with respect to a breach or default, or any
other matter arising in connection with this Agreement, shall not invalidate this Agreement or be
deemed to be a waiver with respect to any subsequent breach, default or matter.

ARTICLE IX. - ENTIRE AGREEMENT
A.

This Master Agreement and the subsequent Task Orders contain the entire understanding between
the parties with respect to the subject matter herein. This Agreement may not be amended except
pursuant to a written instrument signed by all parties.

B.

This Master Agreement is to be binding on the heirs, successors, and assigns of the parties hereto
and is not to be assigned by either party without first obtaining the written consent of the other
party, subject to the terms of Article V.G.

C.

The term of this Agreement shall commence upon the date first written above and shall continue in
full force and effect for a period no longer than 10 years, unless sooner terminated as provided
herein. Any subsequent Task Orders that are scheduled to exceed the aforementioned duration
shall require that this Agreement be renegotiated and executed prior to adoption of the Task Order.

ARTICLE X. – EXECUTION OF AGREEMENT
IN WITNESS WHEREOF, the parties hereto each herewith subscribe the same in duplicate on the effective
date first written above.
_____________________________________________
John A. Thiel, P.E., M.B.A., General Manager/Engineer
South Tahoe Public Utility District
ATTEST: _____________________________________
Melonie Guttry, Clerk of Board
XXXXXXXXXXXXXXXXXXXXX.
By __________________________________________
XXXXXXXXXXXXXXXXXXX
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