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SECTION I
CONCLUSIONS AND RECOMMENDATIONS

SECTION I

CONCLUSIONS AND RECOMMENDATIONS
The purpose of this Preliminary Engineering Report Update is to further evaluate
alternatives for a new reservoir capable of providing the ISO (Insurance Services Office,
Inc.) recommended water storage volume and residual system pressures required by
Richmond’s dual-purpose (domestic and fire protection) water system. Based on the
findings of the distribution system Preliminary Engineering Report by Green Mountain
Engineering, dated September 2010 and the Supplemental Tank Preliminary Engineering
Report dated December, 2012. This update includes specific investigations regarding
required fire flows throughout the entire water distribution network, required tank
volumes and elevations, and maximum system pressure such that the resulting static and
dynamic pressures within the network do not necessitate pressure-reducing valves.
In addition, supplemental fire suppression issues and options at the elementary and
middle schools are outlined in Section II of this report. Independent supplemental fire
suppression systems (such as sprinkler systems) may be advised at these locations.
This Preliminary Engineering Report Update outlines future water system considerations
and has been conducted in accordance with our Professional Engineering Services
Agreement dated August 19, 2013. This report includes opinions of probable costs,
comparisons of long term costs (Present Worth Analysis in Appendix C) and project
financing for the recommended option.
A. CONCLUSIONS
1.

The current combined storage volume of roughly 250,000 gallons and top of
water elevation of 498 feet do not provide the ISO-recommended volume of water
and residual system pressures required by Richmond’s dual-purpose system to
provide full ISO fire flows.

2.

Estimates indicate 750,000 gallons of storage is required with a top of water
elevation of 537 feet. The 750,000 gallons is derived from a 630,000 gallon ISO
fire flow volume requirement and a 120,000 gallon per day estimate of Average
Daily Demand @ the end of the 30 year proposed financing period

3.

Either of the existing storage tank sites could be used if standpipe-style
(taller/narrower) tanks are constructed.

4. Since the acceptance of the Supplemental Report of December 2012, the Town of
Richmond and GME have identified an offsite alternative location. The proposed
location has allowed for a partially buried concrete tank to be considered, as long as
the land can be purchased.
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5. Utilization of the existing sites for a standpipe style tank system will require a
variance from the Richmond Development Review Board since the necessary tank
heights would exceed the 45’ maximum structure height allowed in the zoning
regulations.
6. Two cells or two tanks should be constructed in order to replicate the current ability
to take one tank off line while utilizing the other during cleaning, repairs or to
respond to a potential emergency situation.
B. RECOMMENDATIONS
1. If the identified off site location can be obtained at a reasonable cost, we recommend
a single, two-cell, cast-in-place concrete tank be constructed at an offsite location,
separate from the existing reservoir sites (Alternative # 3B).
2. If the offsite land is ultimately deemed unavailable, the preferred onsite alternative
would be two (2) 34-foot diameter by 68-foot high Glass Fused to Steel tanks on the
Lower Jericho Road site (the present steel reservoir site) (Alternative #1A).
3. Should the Town concur with our recommendations, an anticipated project schedule
is presented in Section V of this report
C. PROJECT COSTS AND FINANCING
1.

The opinion of probable total project costs for the recommended project (offsite)
is approximately $1,185,000. The opinion of probable total project costs for the
recommended onsite alternative is $1,193,000. The construction and total project
costs for each of the 6 alternatives are presented in Appendix B.

2.

The thirty year present worth analysis is presented in Appendix C and outlines a
present worth value for the recommended offsite project of approximately
$1,218,000 and the onsite alternative at approximately $1,299,000.

3.

The Project financing options were calculated based on the best available
information at the time of this Report and are subject to revision.

4.

The utilization of State and Federal funding for this Project is dependent on the
availability of funds, the Project’s position on the State priority list, the readiness
of the Project to proceed, and the Median Household Income of service area users
as determined by an official income survey. Presently this project is ranked #3 on
the DWSRF 2013 Priority List and is in the “fundable range”.

5.

Anticipated Project financing would result in an annual user fee increase of
approximately $125.00 per year, per ERU (Equivalent Residential Unit),
assuming only water users pay for the improvements with a financing rate of 0%
for 30 years.
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SECTION II
WATER STORAGE TANK ALTERNATIVES

SECTION II

WATER STORAGE TANK ALTERNATIVES

A.

DESIGN CRITERIA AND IDENTIFICATION OF ALTERNATIVES
There are several water storage tank options that can be utilized to satisfy the
requirements of the Town of Richmond. Underground or partially buried tanks may be
constructed of precast concrete, precast-prestressed concrete, traditional cast-in-place
concrete, coated steel, fiberglass or polyethylene. Above ground tanks may be
constructed of precast-prestressed concrete, bolted painted steel, bolted glass fused to
steel or welded painted steel.
Alternatives have been developed based on the desired total tank capacity (750,000
gallons), the required top of water elevation, the land available at the existing reservoir
sites, as well as the desire of the Town to consider a partially buried concrete, offsite
alternative. Although the existing two-tank system does not provide full redundancy, it is
an important feature of the existing system, and we recommend that it be maintained.
Two (2) possible areas exist at the existing reservoir sites on Jericho Road. Either the site
of the existing 200,000 gallon steel tank (Alternatives 1A and 1B – Lower Jericho Road
Site) or a combination of the lower site and existing 50,000 gallon buried concrete tank
site (Alternative 2A and 2B – Lower and Upper Jericho Road Sites) would be adequate to
accommodate either two side by side tanks or one tank on each site. For purposes of this
report, we have also assumed an off-site location adequate in size (Alternatives 3A and
3B – Offsite) will be purchased by the Town within 350 feet of the existing reservoir site
at an elevation adequate to provide for the appropriate top of water elevation of a buried
concrete tank.
Precast concrete, fiberglass and polyethylene tanks will not be considered in this analysis
as they are generally not practical or cost competitive in this tank size. A painted welded
steel tank has also not been considered based experience with the existing tank and the
desires of the Town of Richmond. The remaining tank materials will be considered at
each site, if feasible.
An approximate top of water elevation of 537 feet is used for comparison and sizing of
the proceeding tank alternatives.
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B.

DESCRIPTION OF ALTERNATIVES
1. ALTERNATIVE 1 – LOWER JERICHO ROAD SITE
In order to achieve the top of water elevation and provide the design volume, two
possible tank types are considered at this site:
Alternative 1A - Two (2) 34 foot diameter by 68 foot high bolted, glass fused to
steel storage tanks with a capacity of 374,000 gallons each.
Alternative 1B – Two (2) 36 foot diameter by 62 foot high precast, pre-stressed
concrete tanks with a capacity of 426,000 gallons each.
A traditional cast in place concrete tank is not considered for this site due to structural
limitations of the wall heights necessary to attain the proper top of water elevation.
2. ALTERNATIVE 2 – LOWER AND UPPER JERICHO ROAD SITE
In order to achieve the top of water elevation and provide the design volume, two
possible tank types are considered at these sites:
Alternative 2A - A 36 foot diameter by 65 foot high bolted, glass fused to steel
storage tank with a nominal total capacity of 428,000 gallons and a 36 foot
diameter by 51 foot high bolted, glass fused to steel storage tank with a capacity
of 319,000 gallons.
Alternative 2B - A 36 foot diameter by 65 foot high prestressed concrete storage
tank with a nominal total capacity of 475,000 gallons and a 36 foot diameter by
51 foot high prestressed concrete storage tank with a capacity of 300,000 gallons.
A traditional cast in place concrete tank is not considered for this site due to structural
limitations of the wall heights necessary to attain the proper top of water elevation.
3. ALTERNATIVE 3 – OFF-SITE LOCATION
We have considered two possible tank types two possible tank types to achieve the
necessary design parameters at this site:
Alternative 3A – One (1) 68 foot diameter by 38 foot high precast, pre-stressed
concrete concentric tank with an interior wall producing 2 cells and a capacity of
815,000 gallons.
Alternative 3B – One (1) two-cell cast-in-place concrete tank approximately 70
feet square by 24 feet deep and a capacity of 750,000 gallons.
The objective for including this site in the analysis was to design a tank that would be
partially buried and not subject to weathering. For this reason, a glass-fused-to-steel tank
was not considered.
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C.

ALTERNATIVES’ ANALYSIS
Both economic and non-economic issues should be examined when comparing
alternatives. Non-monetary issues such as vulnerability, method of construction and
service life of each alternative should be considered. These factors may be considered
subjective, but are presented for discussion purposes.
Although each of the tanks chosen to be considered have proven track records in
Vermont with many examples nearby, it is generally accepted that a partially buried
concrete tank will be less vulnerable to vandalism or terrorist activity and is best suited to
survive a natural disaster, such as an earthquake (though the Glass Fused to Steel tanks
are designed for the proper seismic zone).
A slight advantage may be given to factory-built or factory designed and coordinated
tanks constructed by workmen that build dozens of tanks per year, versus traditional castin-place concrete tanks built onsite.
Finally, service life is proven for each of these tank alternatives, but an advantage should
be given to concrete tanks, especially when buried and only partially exposed to the
elements.
Specific advantages and disadvantages of each site are as follows.
1. ALTERNATIVE 1 – LOWER JERICHO ROAD SITE
Advantages
A. There is no need to purchase additional land.
B. The tank construction could be phased and the tanks could be built years apart to
ultimately equal the recommended 750,000 gallons.
Disadvantages
A. The Richmond water system would only have 50,000 gallons of storage during
construction (the upper existing reservoir).
B. Glass Fused to Steel tanks are expected to last 100 years or more with proper
maintenance but no actual tanks are available to prove this claim. The life is
expected to be well over the 30 year loan term anticipated for this project.
C. The 30 year present worth is higher than that of the cast-in-place alternative
proposed for the offsite location.
D. Vandalism of above ground tanks may include graffiti, trespassers climbing on
the structure and in the case of Glass Fused to Steel tanks, damage to the skin due
to gunfire.
E. A zoning variance is required to install tanks over 45’ tall.
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2. ALTERNATIVE 2 – LOWER AND UPPER JERICHO ROAD SITE
Advantages
A. There is no need to purchase additional land.
B. The tank construction could be phased and the tanks could be built years apart to
ultimately equal the recommended 750,000 gallons.
Disadvantages
A. Glass Fused to Steel tanks are expected to last 100 years or more with proper
maintenance but no actual tanks are available to prove this claim. The life is
expected to be well over the 30 year loan term anticipated for this project.
B. The initial construction cost is slightly higher than the 2 tank alternatives on the
lower site.
C. Since both existing sites would be utilized, the construction would most likely
encompass two construction seasons.
D. Vandalism of above ground tanks include graffiti, trespassers climbing on
structure and in the case of Glass Fused to Steel tanks, damage to the skin due to
rifle shots.
E. A zoning variance is required to install tanks over 45’ tall.
3. ALTERNATIVE 3 – OFF-SITE LOCATION
Advantages
A. The cast in place concrete option 3B is a lower cost option both in initial
construction cost as well as the 30 year present worth cost.
B. The buried concrete tank option is a common construction method which is
proven to last more than 100 years with proper maintenance.
Disadvantages
A. Land purchase is required to make this option viable.
B. Site work is more complicated than that of Alternatives 1 and 2.

D.

FIRE FLOW ISSUES
The addition of a new reservoir to the system with adequate capacity to provide ISO
(Insurance Services Office, Inc.) fire flow volume would be achieved with any of the
options presented herein. The fire flow rates, however, would not be achieved in all areas
due to elevation, pipe size and pipe condition issues until the entire multi-phased
construction of all of the upgrades outlined in the September 2010 report are completed.
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Additionally, the available fire flows at the Middle and Elementary school area, although
significantly increased over the existing condition by installing any of the recommended
reservoir options, will not meet full ISO recommendation for flow from an individual
hydrant or provide the required residual pressure at the school site under fire flow
conditions. Due to the limited elevation difference between the schools and the reservoir
(as outlined in the 2010 report), the available fire flow is approximately 2/3 of that
recommended by ISO (2020gpm vs. 3000gpm as outlined in Appendix C of the 2010
report) @ a 20 psi residual pressure at the school site. The recommended 3000 gpm for 3
hours could be achieved in this area, if two pumper trucks are utilized at two different
locations at the school complex, each pumping at 1500 gpm for 3 hours. Under this flow
condition the residual pressure would be 14.5 psi at the school site. Raising the reservoir
elevation higher than that outlined in this report to obtain the minimum 20 psi, would
increase system pressures in lower locations above the 100 psi maximum requested by
the town and would require a main pressure reducing valve or scores of individual
pressure reducing valves to be installed in the system. The ultimate risk to the school
structures and occupants could, however, be further mitigated through installation of fire
suppression systems in the buildings.
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SECTION III
PROJECT COSTS

SECTION III

PROJECT COSTS
A.

CONSTRUCTION COSTS
Opinions of Probable Construction Cost are included in Appendix B.

B.

TOTAL PROJECT COSTS
Opinions of Probable Total Project Cost are also presented in Appendix B. Total
project costs include construction costs plus other project-related costs such as
technical services, legal and fiscal concerns, administrative costs, construction
engineering, project contingency, land acquisition, and interest on short-term
loans. The Opinions of Total Project Cost for the recommended project will be
used in Section IV to estimate anticipated user costs.

C.

OPERATION AND MAINTENANCE COSTS
General Operation and Maintenance costs are not expected to increase as the
Town is currently required to maintain the existing storage tank. Operation and
Maintenance costs are shown in the present worth analysis table to use for
comparison of the tank types and locations.

D.

PRESENT WORTH ANALYSIS
A table outlining the present worth of the two recommended alternatives is
presented in Appendix C. This table represents the actual cost, in present dollar
value, that the Town would have to spend in order to cover the anticipated tank
construction and maintenance costs for the subsequent 30 years (the anticipated
loan term).

.
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SECTION IV
PROJECT FINANCING

SECTION IV

PROJECT FINANCING
A.

STATE FUNDING
The Town of Richmond is eligible to receive financial assistance from the State of
Vermont for the proposed upgrade of the water storage tank. This assistance
would be from the Drinking Water State Revolving Loan Fund (DWSRF) in the
form of a low interest loan. Grants are not available under the current program
though favorable interest rates (including negative interest) are available to make
the project more affordable.
The Town completed a Priority List Application for this project for the 2013
DWSRF Program, and the project is currently ranked #3 and is in the range of
fundable projects. It is anticipated that a loan would be available from this fund,
with a 30-year term and 0% interest rate.
State funds have some limitations associated with them.
limitations are:

Some of those

1.

The level of funding for the program is not guaranteed. The program can
be dropped or reduced in the future.

2.

Priorities for the projects are established in order to allocate the available
Federal and State funds.

3.

Annual operation and maintenance costs are not eligible for Federal or
State funds.

For the current 320 equivalent users and based on an Opinion of Total Project Cost of
approximately $1,185,000 for the recommended project, and funding through the State of
Vermont DWSRF program, the project would result in an annual user fee increase of
$125.00 per year, per Equivalent Residential Unit.
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SECTION V
PROJECT SCHEDULE

SECTION V

PROJECT SCHEDULE
The following schedule is a proposed chronological listing of the activities that should
follow the review of and concurrence with this Report Update by the Richmond
Selectboard, Water Resources Department and Water and Sewer Commission.
Based on the current ranking of this project on the DWSRF Priority List, the project
could receive funding from the 2013 (current) program.
Each year, new applications are received for the funds, and the projects are re-prioritized.
Projects that are ready to advance, with planning complete and positive bond votes, will
receive funding sooner as lingering projects are bypassed for not being ready to proceed.
Therefore, the Town is encouraged to continue with planning for this necessary project as
follows:

Milestone

Date

Review and approve Supplemental P.E.R. Update

November 2013

Submit Final Supplemental P.E.R. to Funding Agencies

December 2013

Authorize Final Design of Project

December 2013

Conduct Bond Vote
Advertise for Bids
Begin Construction
Complete Construction

March 2014
January 2015
June 2015
November 2015
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