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Debra A. Howland

Executive Director

New Hampshire Public Utilities Commission
22 South Fruit Street, Suite 10

Concord, New Hampshire 03301-2429

Re:  DW 17-165 — Abenaki Water Company, Inc. / Rosebrook Water System — Step II
Staff Recommendation

Dear Ms. Howland:

The purpose of this letter is to recommend the Commission authorize Abenaki
Water Company, Inc. (Abenaki) to proceed with contracting Horizons Engineering, Inc.
(Horizons) to create engineering designs for the resolution of a significant water pressure
condition at its Rosebrook Water System (Rosebrook). Staff also recommends that the
Commission require Abenaki to submit periodic reports regarding its efforts to obtain low
cost financing for this project through programs administered by the New Hampshire
Department of Environmental Services (NHDES). Staff further recommends that the
Commission approve an alternative date of March 31, 2020 for Abenaki to submit its
filing for a second step adjustment in this case.

Background

On December 27, 2018, the Commission issued Order No. 26,205 in DW 17-165
approving a Settlement Agreement (Agreement) resulting in a permanent rate increase
and two step adjustments for Rosebrook. The second step adjustment (Step II)
specifically relates to recovery of the cost of engineering designs by Horizons to resolve a
significant water pressure issue present in the Rosebrook system. The Agreement further
indicates that the recoverable cost of these designs should not exceed $100,000 and that
the step adjustment request must be filed by September 30, 2019.

The Commission’s order states that the Step Il adjustment is contingent on

Commission approval of the engineering designs, the scope of which would be litigated
in the present proceeding. Therefore, the Commission required Abenaki to file a report,
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within ten days of the issuance of Order No. 26,205, addressing certain issues concerning
the Rosebrook system’s water pressure situation. The specific issues to be addressed in
Abenaki’s report were; (1) the solutions considered by Abenaki before contracting with
Horizons; (2) the other possible options available to address the water pressure issue; and
(3) the reasons supporting the construction of a new water tank, as proposed by Horizons,
as the best and most cost effective solution. The Commission Staff (Staff) and the other
parties in the proceeding were further directed to develop a procedural schedule to
conduct discovery and discussions pertaining to the scope of the engineering designs; the
result of this review would form the basis for the Commission’s consideration of the
engineering design and subsequent Step II.

On January 8, 2019, Abenaki filed its report with the Commission. On January 9,
a Secretarial Letter was issued scheduling a technical session on January 23, 2019. At
the January 23 technical session, six entities participated: Abenaki; Omni Mount
Washington, LLC (Omni); the Bretton Woods Property Owners Association (Bretton
Woods POA); NHDES; the Office of the Consumer Advocate (OCA); and Staff. A
procedural schedule for the remainder of the proceeding was agreed to by the participants
and filed with the Commission by Staff on January 24. On January 30, a Secretarial
Letter was issued approving the proposed procedural schedule.

The course of the proceeding included two rounds of discovery propounded by
the parties on Abenaki and one further technical session held on March 20, 2019. Copies
of Abenaki’s discovery responses are attached to this correspondence. At the conclusion
of the March 20 technical session, which also included representatives from Horizons, it
was determined that Abenaki and Omni should conduct further discussions to resolve
their differences regarding the scope of the engineering services provided by Horizons.

On May 10, 2019, Abenaki sent a letter to Staff and the other parties informing
them that discussions with Omni were unsuccessful in reaching agreement regarding the
scope of the engineering services to be provided by Horizons. A copy of Abenaki’s letter
is attached to this correspondence. Abenaki further encouraged Staff and the other
parties to submit a recommendation to the Commission to authorize Abenaki to move
forward with design completion and initial construction of the proposed project.

Subsequent to receipt of Abenaki’s letter, Staff met with NHDES on May 23,
2019. Staff also reached out to Omni to better understand its position regarding
Abenaki’s engineering proposal. Omni’s response to Staff in this regard includes an e-
mail dated May 31, 2019 which is attached to this correspondence.

On June 7, 2019, the NHDES issued a letter to Abenaki containing the results of a
recent Sanitary Survey of the Rosebrook system. In that letter, NHDES categorized the
extreme pressure situation at Rosebrook as a “significant deficiency” requiring either
immediate correction or the submission of a “corrective action plan” within 30 days. On
June 14, Abenaki filed with the Commission copies of NHDES’s Sanitary Survey report
along with its response.
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Positions of Abenaki, NHDES, and Omni

Abenaki

In its report to the Commission filed on January 8, 2019, Abenaki first provided a
brief summary of the high pressure situation at the Rosebrook system and its resulting
consequences. Abenaki stated that due to elevation differentials throughout the
Rosebrook service area, system pressures vary between 35 pounds per square inch (psi) at
higher elevations and 200 psi at lower elevations. Abenaki explained that the extreme
pressures present in the Rosebrook system have previously resulted in significant damage
to system assets as well as customer property, and has resulted in the temporary closure
of commercial establishments, including the Mount Washington Hotel. In addition,
Abenaki stated that the high system pressure constantly results in water loss, wear and
tear on system equipment causing premature failure, and poses a constant hazard in the
day-to-day operation of the water system. Abenaki is committed to reducing
Rosebrook’s maximum system pressure to approximately 100 psi.

In addressing the specific issues required by the Commission in Order No.
26,205, Abenaki provided the following responses:

1) With regard to other solutions the Company considered before contracting
with Horizons, Abenaki described two possible options that it had previously
considered. These solutions were eventually discounted, however, because
they would not result in a comprehensive reduction in water pressures to
acceptable levels throughout the Rosebrook system.

2) With regard to other possible solutions considered by Abenaki to address the
water pressure issue, Abenaki stated that they have utilized a hydraulic model
developed by Horizons to evaluate other pressure reduction alternatives.
These included the installation of multiple pressure reduction valves and the
looping of water mains.

3) With regard to the reasons supporting the construction of a new water tank as
the best and most cost effective solution, Abenaki stated that while a new
storage tank could help in addressing Rosebrook’s pressure issues, it was
necessary for non-pressure related reasons, as well. Abenaki further explained
that the location of its existing tank actually contributes to the extremely high
pressure present in the Rosebrook system. Abenaki also stated that the
present tank is difficult to access, especially in winter, as it is located in the
middle of intersecting ski trails. Abenaki concluded that a new tank,
therefore, would be more accessible, accommodate future service expansion,
and reduce water system pressures to acceptable levels.

Finally, Abenaki’s report provided a narrative explaining the process by which the
conceptual solution proposed by Horizons to resolve the Rosebrook pressure situation
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was derived. Abenaki explained that Horizons has worked with the Rosebrook system
since 1987. In 2016, Abenaki contracted with Horizons to develop conceptual
improvements addressing Rosebrook’s pressure situation for the Company’s
consideration. In July 2016, Horizons produced a report recommending consideration of
a three-pump station approach relative to Rosebrook’s pressure issues. In 2017, Horizons
was contracted to further refine the three-pump station approach through the development
of a hydraulic model. The resulting report issued by Horizons in March 2017 included
further recommendations for system improvements to address the pressure issue.
Subsequently, Abenaki determined that design, permitting, and other coordination
requirements associated with Horizons’ recommendations would be best handled by
Horizons’ engineers. In September 2018, Horizons further refined its previous
recommendations through a four-phase approach to reduce the system pressures present
in the Rosebrook system. Horizons also presented Abenaki with a proposal for the
services it would provide as part of the overall project for an estimated cost of
approximately $100,000.

In its May 10, 2019 letter sent to Staff and the other parties in the proceeding,
Abenaki provided the following additional information:

e Disgussions between Abenaki and Omni were unsuccessful in reaching
agreement regarding the scope of the engineering services to be
provided by Horizons.

e In order to effectively pace the financings necessary to complete the
overall project and mitigate rate shock to customers, Abenaki proposes
to pursue resolution of Rosebrook’s pressure issues in the following
phases:

1. Complete engineering design of the planned system
improvements (2019).

2. Construct a new transmission main and one booster pump station
(2019 —2020).

3. Construct two additional pump stations and install pressure
reduction valves (2021 — 2022).

e Abenaki agreed to eliminate construction of a storage tank (formerly
Phase 4) from the current engineering services contract with Horizons as
it is not essential to the pressure reduction project.

e NHDES has reviewed and is supportive of Abenaki’s phased approach
to resolve the pressure situation at Rosebrook.

e Abenaki, with the assistance of Omni, intends to apply for grant funding
from the Drinking Water and Groundwater Trust Fund (DWGTF)
administered by NHDES.

In its June 14, 2019 response to the Sanitary Survey report issued by NHDES,
Abenaki stated that its proposed corrective action plan relative to the extreme pressure
finding is outlined in the instant docket before the Commission. Abenaki further stated,
however, that it must receive Commission approval before proceeding with its proposed
course of action.
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NHDES

During Staff’s meeting with representatives from NHDES on May 23, 2019, it
was confirmed that NHDES fully supports resolution of the extreme pressure situation at
the Rosebrook system as well as the phased approach proposed by Abenaki. NHDES
further informed Staff that it soon would be concluding a Sanitary Survey of the
Rosebrook system and that the extreme pressure present within that system was a serious
concern that would be addressed in its report. A normal pressure range recommended by
NHDES is between 60 and 80 psi, with a minimum and maximum of 35 and 100 psi,
respectively. The extreme pressures present within the Rosebrook system creates
concern relative to safety, increased water loss trough water main breaks or leaks,
increased operating costs, and the necessity for installing pressure reducing valves in
customer’s homes and businesses. NHDES also provided Staff with further information
regarding the application process for both State Revolving Fund (SRF) loans and
DWGTF grants and loans. NHDES advises, however, that Abenaki should apply for SRF
funding initially rather than DWGTF funds.

In its June 7, 2019 Sanitary Survey report, NHDES categorized the extreme high
pressure present within the Rosebrook system as a “significant deficiency.” The report
more fully described NHDES’s findings and the required actions by Abenaki as follows:

“System pressures exceed the maximum allowable per New Hampshire
Rules and Regulations, specifically the Recommended Standards for
Water Works as referenced in Env-Dw404.01. These rules state that
when static pressures exceed 100 psi, pressure reducing valves shall be
provided and the normal working pressure should be approximately 60 to
80 psi ... The issue of elevated system pressures has been raised by
NHDES in the past and needs to be addressed to bring the system in
compliance with our rules. We understand that [Rosebrook] has applied
for a rate increase from the PUC to specifically address this deficiency and
ask that the plan of action be submitted to NHDES as soon as possible,
and at a minimum a schedule be submitted within the next 30 days.”

Omni

In its e-mail response to Staff dated May 31, 2019, Omni indicated that its
engineering consultant agrees that a phased approach to addressing water pressure and
other operation and maintenance issues makes sense. Omni, however, also indicated its
belief that because Abenaki’s proposals are so high level and that because the proposed
phases have been subject to modification, it is not able to address the reasonableness of
the phases or possible alternatives due to a lack of engineering detail and cost
information. Omni further suggested a procedural solution to this proceeding whereby it
would be open to discussions with Staff and the other parties to request that the
Commission clarify or amend its previous order to ensure that the funds contemplated
under Step II are spent prudently and result in the best engineering solution.
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Staff Analysis and Recommendation

The extreme pressures found at the Rosebrook system, which oftentimes exceed
200 psi, are not only in violation of NHDES rules as stated in the June 7, 2019 Sanitary
Survey report, they are also in violation of NHPUC rules. NH Code Admin. Rules Puc
604.03 (a) requires a water utility to maintain normal operating pressures of not less than
20 psi or more than 125 psi. Additionally, Puc 604.03 (c) further requires that utilities,
such as Rosebrook, make every reasonable effort to deliver normal system operation
pressures within the 30 to 100 psi range.

As detailed in Abenaki’s recent filings with the Commission, the extreme
pressures at Rosebrook result in constant wear and tear on system equipment and have
resulted in significant water loss. Further, the extreme pressure has resulted in a number
of incidents where substantial damage has resulted to both Company and customer
property. Abenaki’s May 10, 2019, letter related an incident that occurred as recently as
this past Easter where a significant break occurred in an 8” service line. Coupled with a
concern for future property damage, the extreme pressure situation at Rosebrook also
results in safety concerns, making even routine system maintenance and repairs
extremely hazardous. Abenaki’s January 8, 2019 report to the Commission detailed a
circumstance where a system operator refused to make repairs on a 16” pipe due to safety
concerns associated with the extreme system pressure.

As stated previously, Abenaki is committed to reducing the maximum system
pressure at the Rosebrook system to 100 psi. In order to effect such a reduction, Abenaki
has been working with Horizons, which has provided engineering consulting services to
the Rosebrook system as far back as 1987. Horizons performed several studies of the
Rosebrook system, a number of which were included in Abenaki’s report to the
Commission as well as in follow-up discovery. Horizons’ recent review of Rosebrook’s
pressure situation included the creation of a hydraulic model and report dated March
2017 leading to the development of a conceptual four-phase approach to resolve that
system’s pressure issues.

During the initial technical session that occurred on January 23, 2019, Abenaki
provided a preliminary Gantt Chart containing the estimated timeline and cost for each of
the four originally contemplated phases. See attached. The chart indicates an overall
timeline for completion of the four phases from 2019 through 2024 at a combined cost of
$2.6 million dollars. In its response to the OCA Data Request 1-1, however, Abenaki
emphasized that these costs are very preliminary and will be subject to revision pending
Horizons’ more detailed designs as well as when the individual projects are actually
placed out to bid. Further, Staff notes that the storage tank that is no longer under
consideration was included in the overall estimate at a cost of $500,000.

With regard to the initial design phase that is the subject of Step II, the Horizons
Agreement for Engineering Services (Settlement Agreement, Attachment D) indicates
that within 65 days, a Basis of Design Report will be submitted to NHDES for its review.
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Subsequently, Horizons will prepare final designs for the overall project, apply for
necessary permits, prepare contract documents, and coordinate the bidding of those
contracts. This will be done within an approximate five-month timeframe. The
estimated cost of these services is approximately $100,000. Staff also notes, however,
that at least $31,000 of this cost pertains to the storage tank that is no longer under
consideration.

Based upon its review and analysis in this proceeding, Staff recommends that the
Commission authorize Abenaki to proceed to contract with Horizons to create the
necessary engineering designs to resolve the significant water pressure condition at
Rosebrook. Staffbases its recommendation primarily on the recent Sanitary Survey
report issued by NHDES that categorizes the Rosebrook water pressure situation as a
“significant deficiency” which requires Abenaki to take immediate measures for the
resolution of the matter. Staff also notes that per Abenaki’s letter dated May 10, 2019,
the new water tank that the Company was considering building as part of the overall
pressure reduction project is no longer a part of the immediate plans for the Rosebrook
system, the construction of which was of great concern for the Commission and all
parties involved. Staff finally notes that NHDES has indicated its support of the phased
approach proposed by Abenaki to resolve the pressure issues at Rosebrook.

Staff notes that Order No. 26,205, at 10, states the following:

“that Step II should be contingent on the Commission’s approval of the
engineering design ... [and that the Commission] will wait for the results
of the discovery and discussions between Staff and the parties involving
the scope of the engineering design to address the water pressure problem,
including discussions regarding the investigation into alternative solutions
and a demonstration that the proposed solution is the most cost effective
means to address this problem.”

Staff recognizes, however, that Abenaki is in a difficult position as only the
conclusion of the engineering study can provide definitive proof of the solution as being
the most cost effective means to address the problem. Staff furthermore argues that
Abenaki’s burden of proof regarding approval of Step II, pursuant to RSA 378:8, can
only be met after the engineering study is complete. Staff, thus, contends that the results
of the discussions with Abenaki regarding alternative solutions at this time, and the
immediate need to address the water pressure problem, as recognized by NHDES and the
Commission, are evidence that the “scope of the engineering design” has been
sufficiently formulated, thus requiring Abenaki to proceed with contracting Horizons for
the engineering study. Staff considers that especially true in light of Abenaki’s current
withdrawal of consideration to build an expensive water storage tank.

Staff is encouraged by Abenaki’s willingness to apply for low cost financing from
NHDES for the construction of the required infrastructure. Staff recommends that the
Commission require Abenaki to periodically submit reports of its efforts in this regard for
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review by the Staff and the other parties in this proceeding. Further, Staff reiterates
NHDES’s recommendation that the Company first apply for SRF financing before
applying for DWGTF financing.

Finally, Staff notes that the Settlement Agreement approved in Order No. 26,205
called for the Company to submit its filing for step recovery of the design costs by no
later than September 30, 2019. Given that the estimated length of time indicated in the
Horizons agreement for these activities was approximately seven months, it would appear
that the original filing date is no longer a viable option. Therefore, Staff recommends
that the Commission approve an alternative date for Abenaki to submit its Step II filing
of March 31, 2020.

Before submitting this letter to the Commission, Staff contacted the other parties
in this case in order to ascertain their respective positions to Staff’s recommendations. In
response, NHDES stated its assent to Staff’s recommendations. The Bretton Woods POA
and Forest Cottages Association indicated that they do not assent to Staff’s
recommendations and that they will provide a further written response within two weeks.
The OCA indicated that it will file a prompt response to Staff’s recommendations. Omni
indicated that it takes a position similar to Bretton Woods POA and Forest Cottages as
well as the OCA. Omni further stated that it has some concerns regarding Staff’s
recommendations that will be provided in a subsequent written response. Abenaki
indicated that it generally agrees with Staff’s recommendations but had concerns
regarding Staff’s recommendations regarding the periodic reporting requirement relative
to NHDES administered financings and the Phase II filing date extension. Staff urged
Abenaki to file a written response with the Commission regarding its concerns. In light
of the forthcoming written responses from the parties, Staff urges the Commission to
keep the record open for a two-week period following the filing of its letter.

Thank you for your assistance and attention to this matter. If you have any further
questions, please do not hesitate to contact me.

Sincerely,

//Jayson P. Laflamme
Assistant Director, Gas-Water Division

Attachments: A) Abenaki’s Discovery Responses
B) Abenaki’s May 10, 2019 Update Letter to the Parties
C) Omni’s May 31, 2019 E-mail Response to Staff
D) Abenaki’s Pressure Reduction Project Gantt Chart

cc: Service List
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DW 17-165

ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff [-1 Witness: T. Hansen/D. Vaughan
REQUEST:

The Mt Washington Hotel, Nordic center, ski lodge and other buildings are protected by sprinkler
systems that rely on the Abenaki-Rosebrook system for supply. Since the fire suppression systems
were originally designed based on existing system pressures, please provide the flow testing and
hydraulic modeling results conducted to confirm the effect of reduced system pressures and
whether adequate sprinkler flows, can be maintained.

RESPONSE:

The hydraulic modeling results and report dated March 20, 2017 were submitted pursuant to Order
No. 26,205 in Docket DW 17-165 on January 8, 2019, Attachment 2.
http://www.puc.state.nh.us/Regulatory/Docketbk/2017/17-165.html - No  flow  testing was
performed. The model was analyzed for a 1,000 gpm fire flow at the Mount Washington Hotel.
Under this condition, the residual pressure at the Hotel was determined to be 34 psi. Typically,
fire flow is more fully described as a specific flow at a residual pressure of 20 psi. Therefore, the
above Hotel fire flow at 20 psi would be considerably higher.

As can be seen in the Horizons report, no fire flow design criteria could be found for the Hotel.
They did find that the Spa/Conference Center had a maximum requirement of 880 gpm at 124 psi.
The required fire flow for the Hotel will need to be determined by others.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff 1-2 Witness: T. Hansen/D. Vaughan
REQUEST:

There have been several severe leaks resulting from high distribution system pressures, including
a catastrophic failure of a fitting in the well pump station that resulted in loss of potable water and
fire protection throughout the system for an extended time period. Many services are equipped
with privately owned PRVs, which require maintenance or replacement. Please provide an
inventory of existing equipment that requires replacement and the expected equipment
maintenance schedule prepared consistent with N.H. Code Admin. Rule Env-DW 504.03
requirements.

Please provide copies of the most recent franchise maps. Please include a description of the metes
and bounds.

RESPONSE:

The Company does not take inventory of privately-owned pressure reducing valves (PRVs)
although they are required on each service in accordance with the related Terms and Conditions
of service. Ideally, the proposed system modifications being considered will preclude the need for
these PRVs.

Each of the six plant categories (Per ENV — DW 504.03) are maintained on a consistent basis by
Rosebrook operators.

Although there is some indication of recommended improvements coming from the hydraulic
model report, more specific replacements/up-sizing/looping will be derived from the final
engineering plans and specifications. Furthermore, there are certain known valves indicated on
the distribution maps that cannot be found, or have been determined to be inoperable.
Additionally, the Company recognizes the absence of strategic valves necessary to provide greater
control over the system and to minimize service disruption at the event of main repairs. Such
system improvements will be further evaluated in the design phase and included in the Basis of
Design Report.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Reguest No. Staff 1-3 Witness: T. Hansen/D. Vaughan
REQUEST:

Abenaki-Rosebrook indicated there are a number of valves in the system that either do not function
at all, or are only partially operable due to high system pressures. Please provide an Asset
Management Plan or similar tool indicating the evaluated priority of system upgrades. The
evaluated priority should include a conditional assessment, expected remaining life, and criticality
of the assets.

RESPONSE:

An Asset Management Plan is currently being developed by the Company. Valves that are found
to be inoperable have been identified for replacement. It is the Company’s intent to include new
valves and/or replace valves under the various construction contracts associated with this project.
System improvements, including a schedule for the installation and replacement of valves, will be
included in the Basis of Design Report.
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' DW 17-165

ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff 1-4 Witness: T. Hansen/[). Vaughan
REQUEST:

Abenaki-Rosebrook indicated the atmospheric storage consists of a single partially buried cast in
place concrete tank with a metal truss roof, constructed in the early 1970s. Please provide
observations from the most recent tank inspection conducted to comply with N.H. Code Admin.
Rule Env-Dw 504.09 requirements.

RESPONSE:

The truss roof on the storage tank was replaced in 2015, and we presume that a full inspection was
performed then. The Company will do a new inspection in 2020.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff 1-5 Witness: T. Hansen/D. Vaughan
REQUEST:

Has the information on existing pump capacity been evaluated alongside the estimated water leak
rate and future capacity? Please provide this evaluation as part of the design submittal along with
the design for the new well pumps and booster pumps. Additionally, are the existing well pump
motors VFD rated and does Abenaki-Rosebrook anticipate using VFD’s to reduce system pressure
during the transition period between phase 1 and phase 4?

RESPONSE: Yes. See the following excerpt from page 2 of the hydraulic modeling report:

ALTERNATIVE | — EXISTING TANK, BOOSTER PUMP STATIONS/PRVS: Modify the existing well
Pumps to serve the lowest pressure zone (Zone 1) and install three booster stations to serve
higher elevations (Zones 2CR, 2MWP, and 2RT). The well pump modifications would include a
minimum of adding a variable frequency drive (VFD) to Pump 2 and replacing the Pump 2
motor with an inverter-duty motor to be compatible with a VFD. The wells would pump into
Zone 1 based on storage tank elevation setpoints, and the water storage tank would be filled by
the Rosebrook Townhomes booster station. Based on the modeling results, it might be possible
to continue to use the two existing well pumps, however complete replacement might be
necessary to adequately reduce their flow and pressure capacity.

The Basis of Design Report will summarize existing and future flow data for review.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff 1-6 Witness: I'. Hansen/D. Vaughan
REQUEST:

Please provide potential locations for a new tank and indicate whether the existing tank can
continue to be used for the foreseeable future. Please also provide a preliminary evaluation
regarding the possible construction of a new tank including the potential purchase of property
and/or necessary easements.

RESPONSE:

The Company has not identified the potential locations for a new or supplemental tank. A separate
step in the design contract with Horizons is to identify and evaluate alternative locations for a new
tank. However, part of the consideration for this aspect of the design, as detailed in the hydraulic
model report (attached), has to do with the complicated controls required by the pump systems
operating in series up to the existing storage tank as well as the degree of operator difficulty in
managing such a system. Another consideration centers on the relative inaccessibility of the tank
under winter conditions and the recreational and aesthetic impact of roadway access across ski
trails. In an attempt to eliminate this problem, further consideration is to possibly locate a new
tank on the northerly side of Route 302.

In any event, the Company is proceeding with the project under the assumption that the existing
tank may be used in some fashion.

Finally, the issue of a new tank has arisen because the existing tank is not favorably located for
future and planned growth.

If a new tank is located under this project, the location and potential purchase of
property/easements will be addressed in the Basis of Design Report.
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PRESSURE SURGE ASSESSMENT
ROSEBROOK WATER SYSTEM
Bretton Woods, New Hanipshire

March 11,2010
Horizons Engineering, LLC Project No. 09125
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1.0  PURPOSE AND SCOTE

For over 10 ycars there have been noticeable pressure fluctuations within the system at
{he Mount Washinglon Hotel and Bretton Arms Hotel causing false alarms in the air-
filled sprinkler system during periods of occupancy. There are suspicions that the new
larger submersible pump installed in 2006 has the capacily to over pump the well and
allow air into the pump intake. The air is then introduced into the distribution piping,
Historically there have always been pressure Surges (even before the Mount Washington
Hotel was reopened in 2000) but the surges have increased in frequency over the years, A
pressure relief valve was installed at the Mount Washington Hotel (o help remedy the fire
alarm activations and there have been no false alarms there since. In addition to the
pressure surge issues, the system has experienced chronio unaccounted for water loss and
has several non-functioning valves and corroded piping located within the pump station
building, '

The purpose of this assessment is to attempt to identify potential causes for the pressure
surges experienced at the Mounl Washington Hote! and Bretton Arms, and proposes both
short- and long-term solutions for the problem. The report will also discuss documented
water loss, contaminant risk to the Rosebrook Well Ficld, and other system deficiencies

identified by cither the water system operator or past work Horizons staff completed for
the water system. In addition, this assessment will provide engineering opiniots of cost
for implementing the proposed improvements intended to address the pressure surges and
other system deficiencies,

2.0 BACKGROUND INFORMATION

‘The Rosebrook Water system provides domestic water and fire protection for
approximately 14 commercial and 403 residential service connections in the Village of
Bretton Woods located in Carroll, New Hampshire, Water for the system is provided by
two overburden water wells. ‘These include Well #1, 43 foot deep 12 x 24” gravel
packed well with an estimated yield of 322 gallons per minute and Well #2, a 127 x 24"
gravel packed well with an estimated yield of 425 gallons per minute. Well #1 is located
inside the Roscbrook pump house building and is cquipped with & vertical turbine well
pump. Well #2 is located approximately 100 feet north of the pump house and is
equipped with a submersible well pump. The pump in Well #1 features a variable
frequency drive and the Well #2 pump features a soft-start system. The pump house
building houses equipment for injection of soda ash and sodiwn hypochlorite, water
meters, and other equipment. The water system is equipped with a 600,000 gallon
atmospheric storage lank Jocated within the Bretton Woods ski area.
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3.0 PRESSURE SURGE ASSESSMENT
3.1 Data Collection & Review

To better understand what causes pressure surges within the Rosebrook system, data sets
were collécted to determine'possible causes. In 2008 pressure chart recorders were
installed at the Mount Washington Hotel (MWH), Bretton Arms lotel (BAH),
Rosebrook Pump House, and Bretton Woods Ski Base Lodge. From 2008 to 2009 the
pressures were recorded over time to see how the system behaved during a pressure
surges large enough to cause fire alarm activation at the Bretton Arms. Occupancy
records were obtained from the MWH and BAH for comparison of room occupancy and
fire alarm activation using Daily Security Report records from January 2008 to April
2009. The submersible pump (Pump 2) activity was monitored, recorded, and compared
to the fire alarm records to determine if there was any obvious correlation with the pump
on and the fire alarm activation. Fire alarm activation, chart recorder, occupancy and
Pump 2 activation records are summarized in Appendix A.

On June 24, 2009 a site visit to the MWH, the BAH, and the pump house was completed
to observe normal operations and discuss possible sources of the pressure surges with
operators and maintenance crews,

Pump House Site Visit

The pump house contains one well which had an observed output of 343 gallons per -
minute at 185 psi during the site visit in Junc, 24 2009. In 2006 the submetsible pump
(Pump 2) was installed and the pressure surges reportedly increased to as many as 3 per
day capable of triggering false alarms. Around that time the groundwater well was
reportedly overdrawn which caused possible air intrusion into the distribution system.

The Mount Washington Holel .

The Mount Washington Hotel recently installed a pressure relief valve. The maintenance
crew has verified that the valve releases frequently and has reduced the pressure surges
such that no sprinkler false alarms at the MWH have occurred since installation, The
maintenance crew also indicated that surges occurred during a period of no occupancy
prior to the hotel opening in 2000 and that the MWH could not be the source of the
surges.

The Bretton Arms Hotel
The Bretton Arms Hotel air-filléd fire suppression systemn requires a minimum of 40

pounds per square inch (psi) pressure that is maintained by an air compressor. The
observed waler pressure was 175 psi and the observed waxinon pressure needle was
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approximately 220 psi. This indicates at least one pressure spike 45 psi above observed
static conditions. . ‘

On July 8, 2009 a site visit to the boiler house and laundry at MWH was completed to
determine if the boiler or washing machines could draw enough water to cause a pressure
surge when shutting off. Both have the potential of using a large amount of water during
periods when there is occupancy at the hotel, and based on the Jong lengths and small
diameter of pipe (2" copper), could contribute to the pressure surges.

3.2 Water Hammer Analysis

In order to better understand what caused the pressure surges (e.g. 45 psi change at the
Bretton Arms), an investigation into how the volume of water needed to generate a
pressure spike, or water hammer, of similar magunitude was calculated.

The amount of water hammer is directly related to the pressure wave velocity within the
main from a closing valve (or stoppage in flow) and the atmospheric storage tank. The
pressure wave velocity is calculated based on pipe type, geometry, and the mass of water
within the pipe. Since there are numerous pipe sizes and loops within the distribution
system, only the 16-inch and 8-inch mains from the MWH to the storage tank and the
BAH to the tank were analyzed. The flow required to generate water hammer was
calculated using the pressure wave velocity with and without two presumed air pockets at
the Route 302 crossing and the MWH parking lot. Although pockets of air in the system
can have a positive influence on water hammer by absorbing some of the velocity wave
produced by a closing valve (i.e. design of surge tanks), the negative effect is the
decrease in flow area within the main where the air pocket is suspended. The decrease in
flow arca increases the velocity to meet the demands within the system. Supporting
calculations and system layout and profile can be found in Appendix A.

The pressure surges from usage at the MWH boiler house and laundry room were also
modeled using maximum possible flow in the feed pipes under static conditions and
observed flows during site visits.

Users within the high pressure zone have installed pressure reducing valves to reduce the
water pressure to a usable pressure at the tap. It is possible to unknowingly create a
pressure wave at.a connection with high usage and a pressure reducing valve (such as
MWH) since there is no noticeable change in pressure at the tap when the pressure wave
is sent out to the distribution system (assuming the pressure wave is much faster than the
time it takes to activate the valve), and the wave is blocked {rom the tap by the activated
pressure reducing valve upon return from the storage tank,

3.3 Results & Discussion
Pressure Surge Frequency & Trends

The frequency of fire alarm activation using Daily Security Report records from January
2008 to April 2009 for the Bretton Arms was analyzed to observe trends or periods whete
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pressure surges were more likely. The number of surges large enough to activate the
alarm was grouped by day and by time of day and is summarized in the following table:

Number of Surges by Day of Week and 'Time of Day Sunmary Table

Day | 0:00-6:00 | 6:00-12:00 12:00-18:00 | 18_90_ -24:00 | Total (%) |
~Monday | 1| 3 | 2 f 1| 7(3%)
’I‘ucsdav I A 1 3 4 6(]5%)

Wedneedav 0 3 4 12 | o9(7%)

~Thursday | 1 | 3 | 0 | 0 4(8"/_)_
T Frday | 0| 4 | 2 | 4 |10(19%)
| Saturday | Y ] 2 2 | 6(11%)
__ Sunday 0 3 | 5 - 1 9(17"/}
_Total (%) | 3(6%) 18 (34%) 18 (54%) | 14(26%) | 53 (100%)

The table shows that the largest number of occurrences was on a Friday and the most
frequent time of day was between noon and 6pm, The least likely day for an alarm
activation was on Thursdays, and the least likely time was between the hours of midnight
and 6am,

A sccond surge grouping was organized by day and by time of year in order to determine
the most frequent alarm activation time of year. This grouping showed that the most
frequent period was between January and March and the least fiequent period was
between July and September and is summarized in the following table:

Number of Surges by Day of Week and Time of Year Summary Table

Dav | Jan-Mar Apr-June | Jul-Sep ~ Oct-Dec Total (%)

M Mondnv 5 0 0 2 7(13%)
Hgsda_& 3 2 [ 0 8 (15%)
. Wednesday | 3 3 o 0| 9(17%)
_Thursday | 2 2% 0 0 4 (8%)
l(udnv 1 N 0 Y 10(1)%)
Sﬂtlll‘dﬂ\' ! _ ?3 __0 __ | _2_ ) 6(1100
_Sundny_ 4 4 el l________}ﬂ(lw

Total (%) | 21 (40%) | 1600%) | 4(8%) | 12(22%) | 53(100%) |

Pressure Surge Uniformity within Distribution System

The information gathered from the chart recorders indicated that the pressure fluctuations
are noticeable within the distribution system. The only noticeable difference in
fluctuations between each location (MWH, BAH, pump building, base lodge) is the
magnitude of the pressure surge. The ability of a distribution system to reduce the
pressurc surges between two points of interest is dependent on the amount of looping,
leaks and possible air within a distribution system. For instance, large spikes recorded at
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the hotel may be reduced by the absorbing factors listed and can account for
corresponding but low intensity pressure surges at the base lodge. Of the 53 fire
activations at BAH, only four were recorded at all locations, and thirteen captured fire
alarm activation surges at the BAH and MWH., The two charts below show the difference
in magnitude of the pressure surges taken from BAH and MWH.

Data Recm der Chau ts from 2/13/08 to 2/18/08

Bretton Arms Mount Washington Hotel

Not all recorded fire alarm activations caused by pressure surges were captured by the
data recorders. Missing or mislabcled charts account for 21 of 53 of the fire alarm
activations and there were instances where the chart was left on the recorder too long and
analysis of pressure spikes wasn’t possible.

Occupancy Influence

Occupancy records from the MWH and BAH show limited correlation between
occupancy and the ocourrence of a pressure surge large enough to activate the firc alarm
at the BAH, The percent occupancy and fire alarm activation occurrence is summatized
in the following table.

__Room Occupancy and Fire Alarm Occurrence Comparison Table

e e e - —y

_ _ Llocation Pug,_nt ()Ltmn_c.y_ | Percent ()ccuumcc i
% | 40%
MWH o s0% | 50%
SNy N | S SR} ——
25N 6%
BAH o 0% Lo 2%
S 1 75% )  14% ]

The average room occupancy during all five alarm activation occurrences was around 10
(29%) for BAIT and 95 (48%) for the MWH. There was only one occuirence (2/16/09)
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when the both were near full capacity (BAII-33 and MWH-199) and there was fire alarm
activation caused by a surge in pressure.

Pump Influence

The pump records showed only 3 of 53 (6%) instances when pump 2 was on duting a
pressure surge large enough to activate the sprinkler alarim at BAH. This suggests that
pump start up or shut down isn’t a primary cause of water hammer,

Air Intrusion Influence

Generally, high pressure air pockets within a distribution system can decrease the amount
of flow necessary to create a similar pressure surge without air pockets. Upon review of
distribution main layout and topographic maps, two possible locations for air pockets
were identified. The first noticeable high point within the distribution system is in the 16-
inch water main and statts near the intersection of Route 302 and the Cog Railway Base
Road. From the intersection the main runs along the road for approximately 600 feet
before dipping down. The elevation change along this 600” long run is approximately 7
feet, assuming uniform depth of cover. The second high point is on the 8-inch main
feeding the hotel and runs approximately 300 feet under the parking lot before dipping
down and serving the hotel. The elevation change along the run is around 10 feet. The
effects of the two air pockets were calculated using the pressure wave velocity equation
and can be found.in Appendix A.

Pressure Surge Source of MWH Boiler House and Laundry Room

A high flow of 160 gallons per minute was calculated at the boiler house d%ummg static
conditions and pipe size and lengths observed in the field. A 2-inch linc downstreant of
the pressure reducing valve in the carpenters shop (reducing to around 80 psi) feeds a
condensate tank in the boiler house. According to maintenance crews, the amount of flow
into the tank is controlled by a ‘slow closing’ solenoid valve. Assuming the flow to the
boiler was stopped instantly by closing of valve too fast (< 7 seconds) the change in
pressure could be as shown in the table shown below. The recommended time to
completely close the valve without causing a pressure surge is 1 minute 10 seconds (10
times the travel time of 7 seconds).

The high flow used at laundry reom to calculate pressure surge potential, was 150 gallons
per minute based on an observed flow for one washing machine. Assuming the tlow to
the laundry room was stopped instantly when the washer shut down, the change in
pressure could be as high as presented in the following table.

Calculated Pressure Sm ges Using Calculated Pealt Flows

L-Oc'iti(m Flow Rate Pressure Surge “Pressure Surge
_‘___ (gpm) without Air Pockets (psi) |  with Air Pockets (psi)
- MWII :
Boiler House | ' 4l »
+ 70f13
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T OMWH
Laundry 150 28 . 29

Both the laundry room and the boiler house usage at the MWH could be high enough to
contribute to the observed 45 psi pressure surge at the Bretton Arms, depending how
much the demand fluctuates within the distribution system near the hotel.

High Demand Influence

Water usage data from MWH and BAH provided by Rosebrook Water Company was
used to approximate the peak flow at the MWIH and the BAH. The 2008 and 2009 usage
was taken from flow meters at the MWH and BAH and the peak flow rates were
calculated using a peaking factor of 4 and the highest quarterly usage. More information
on usage can be found in Appendix A.

To compare the effect of peak demand at the MWH and the BAH the pressure surges
from water hammer were calculated using the peak flow rate and compared, The
following table shows the increase in pressure assuming the peak flow generated by the
MWH and BAH was reduced fast enough to generate water haimmer.

___Calculated Pressure Surges Using Peak Demand Flow

Locatio;l Peak Usage Pressure Surge Pressure Surge
T | (gpm) | without Air Pockets (psi) | With Air Pockets (psi)
__ MWH | 597 85 - ] o1 .
__BAH | 20 | 3.2 ) 33

As the table shows, there is little change in pressure at the BAH, but extremely high at
the MWH under the peak usage conditions, This suggests that the MWH demands under
peak usage are high enough to generate observed surges shown by the data recorder
charts in Appendix A, However, the likelihood that all occupants used water and stopped
flow at the same time causing a pressure surge isn’t promising due to occupants varying
schedules und the data does not support a high number of alarm occurrences during
periods when the hotel could experience peak usage (morning and evening). This idea
suggests that the peak usage at the MWH could contribute, but there are other
unaccounted usages with a high flow rates causing alarm activations.

The source of the pressure surge at the hotel prior to opening in 2000 is not known, but in
order to generate a surge there needed to be high demand elsewhere in fhe system. A
possible source is a fire hydrant used for fire protection, training or maintenance (flushing
or pressure/flow recordings). Unfortunately there are no known accounts of hydrant use
at this time.
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34  Reccommendations

Assuming that modifications to the sprinkler systems are not practical, the following
actions are recommended to reduce pressure surges at the Bretton Arms Hotel causing
false fire alarm activations:

Short Term - Pump Adjustments '
Adjust pumping rates or alternate well pumps to reduce likelihood of over pumping of the
submersible pump (Pump 2) and ongoing introduction of air into distribution system,
This'will reduce the amount of air in the system and reduce pipe velocities required to
generate water hammer pressure suiges.

Short Term -~ Pressure Relief Valve Installation

Instal] an adequately sized pressure relief valve outside the Bretton Arms in a vault or
inside the Bretton Arms just before the sprinkler connection. A relief valve would relieve
high pressures caused by irregular and uncontrollable surges within the system.

Short Term — Additional Hydrant Installation

Install additional hydrants at high points at the Rt 302/ Base Station Road Intersection
and in the MWH parking lot to allow evacuation of trapped air. Prior to hydrant
installation Horizons recommends non-invasive geophysical profiling of the water line.
This profiling would confirm the location to minimize excavation damage to existing
roadway and parking and would help (o identify optimal hydrant placement.

Short Term - Maintenance & Fire Hydrant Use

An improved maintenance schedule and practice for flushing lines should be cstablished.
The occupancy trend indicated pressure surges large enough to activate the fire alarm are
more likely to occur when there are less people staying at the hotel and may be during a
period when the hotel is experience maintenance. Flushing lines should be performed to
reduce the air pockets within the system.

Procedures for opening and closing hydrants should be established to limit the effect of
water hammer within the system, Using the longest pressure wave velocity (3.5 seconds
from MWH), the time for the compression wave to travel to the tank and the rarefraction
wave to return to the source is 7 seconds, By increasing the travel time by a factor of 10,
the total time to close the valve off the main should never be less than 1 minute and 10
seconds, This will gradually release the pressure surge at the hydrant while the valve is
closing,

All valves connected to the water system with the ability to flow large quantities of water
(>50 gallons per minute) should be closed slowly, especially if the service uses a préssure
reducing valve. A pressure reducing valve will aggravate pressure surges because of its
ability to block the high pressure surge instead of releasing energy at the end of the
service during the return of the ravéfraction wave. Activities generating such flows that
could be rapidly shut off using a common ball valve, including snowmaking, irrigation,
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and/or maintenance, should be propetly managed to prevent instantaneous reduction in
flow. ) \

Long Term — Water Main Extension Option 1. Breitton Arms Main Extension

Connect the 1 6-inch main at Fairway Village to the 6-inch main at Bretton Arms to loop
the system and distribute pressurc surges. As in the case with the Mount Washington
Hotel, by looping the system, the velocity in the 6-inch main servicing the Bretton Arms
Hotel and the likelihood of pressure surges would be reduced.

Long Term — Water Main Extension Option 2. Mount Washington Hotel Main Extension
Extend the 16-inch water main from Fairway Village to Mount Washington Hotel, By
looping the system, the velocit in the 8-inch main servicing the Mount Washington
Hoalel and the likelihood of waler hammer at that end of the system would be reduced.

1t should be noted that the proposed short and long term improvements assume that the
configuration of the sprinkler systems require existing operating prossures and they
cannot be modified to operate under lower static system pressure. However, Horizons
strongly recommends additional dialog with the sprinkler system designer o confirm that
system pressures cannot be lowered while still maintaining proper system function.

Opinions of cost for the proposed short and long-term improvements ate included in
Appendix B.

"4.0 WATER LOSS REVIEW :

Waler use data appear to indicate that the Rosebrook system has an excessive amount of
unaccounted water lass, For the 2008 operating year the water system operator reported
that the system could not account for approximately 29% of the water pumped from the
two system wells. In the first quarter of 2009 (the latest quarter for which Horizons has
data) the system could not account for approximately 38% of the water pumped from the
wells. New Hampshire Department of Environmental Services (NHDES) administrative
rule Env-Wq 2101.05 (j) requires that systems with more than 15% unaccounted for
water prepare and submiit a response plan to address the loss. Horizons is currently
unaware of any {ormal response prograin,

In discussions both Mark Fuller, the former water system operator, and Nancy Oleson,
the cutrent operator, indicated that several steps had been taking in an attempt to identify
leaks. These include sampling several suspect surface water puddles for residual
chlorine, and using leak detection equipment with the assistance of Granite State Rural

Water,

Due to the high operating pressures the Rosebrook system is particularly susceptible to
pressure induced leaks. There is potential opportunity to reduce pressure in some parts
of the Rosebrook system through the use of zone pressure reducing valves. The area in
the vicinity of the Mount Washington Hotel, Bretton Arms Inn and Fairway Village
would be particularly well suited for a lower pressure zone, However, anecdotal
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information indicates that sprinkler systems in the hotel complex buildings were designed
for the existing operating pressures and would not be properly operational under lower
pressurcs,

In order to address the excessive percentage of unaccounted for water Hotizons
recommends the following: L

o Confitm that the sprinkler systemns in the Mount Washington Hotel and
surroundijng buildings arc in fact incompatible with lower system operating
pressures.

e If one does not exist, develop a comprehensive response plan to address the water
loss. This plan sliould include a leak detection survey strategy and schedule, and
a scope for assessing potential un-metered water use.

5.0 WELL YIELD ASSESSMENT

5.1 Water Source Overview

The Rosebrook Water System currently sources water from two drilled sand and
gravel wells located to the east of Route 302 and the west of the Ammonoosuc
River. These include Well #1; 43 foot deep 12” x 24” gravel packed well with an
estimated yield of 322 gallons per minute and Well #2, an approximately 50 foot
deep 127 x 24” gravel packed well with an estimated yield of 425 gallons per
minute, Well #1 is Jocated inside the Rosebrook pump house building and is
equipped with a vertical turbine well pump. Well #2 is located approximately 100
feet north of the pump house and is equipped with a submersible well pump.

5.2 Well Yield Assessment

In September of 2009 data loggers were installed in the two Roscbrook water
supply wells and one nearby monitoring well to facilitate collection of pumping
and non-pumping wuter level data. The data loggers were installed on Seplember
10™ 2009 and removed on October 5™, 2009, During installation it was
discovered that neither, of the pumping wells were equipped with stilling tubes,
and therefore it was not possible to install cither data logger to a depth equivalent
(o that of the pump intake. The data loggers were programmed to collect water
level data once per minute. During the period from September 10" through
September 22" Well #1 was operated on average of approximately 7-10 hours per -
day and Well #2 remained offline. On September 23" aperation of the wells was
switched, and Well #2 was operated approximately 7-10 hours per day through
the remainder of the monitoring period while Well #1 remained offline.

Data collected during the monitoring period for the threc wells are presented in
charts located in Appendix C, In general, pumping water level data indicated a
moderate hydraulic conncction between the two wells. Data also showed that
water levels fell below both data loggers within one minute of the start of
pumping. Because of'this, it was nol possible to measure maximum drawdown in
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each of the wells during active pumping. However, using the available data,
projected time/drawdown plots were estimated for both wells. These plots, also
included in Appendix C, indicate that the present pumping rate of Well #1 is
likely appropriate, and water level should remain well above the pump intake
during the present pumping cycles. However, data suggest that the pumping rate
in Well #12 is near or potentially above the capacity of the well based on the -,
present pumping cycle. The estimated drawdown plot for Well #2 indicates that-
the pumping water level after a 10 hour pumping cycle may be within 2.3 feet of
the pump intake, Whilc data did not suggest pumping level dropped to the pump
intake during the present pumping cycle, adequate data were not available to
properly assess the actual pumping level. As such, it appears that reducing the
pumping rate of Well #2 may be appropriate in order to reduce the probability of
lowering the pumping water level to the pump intake, which would result in pumyp
cavitation and the introduction of air into the water main, At the very least,
additional water level monitoring in both production wells near the end of the
pumping cycles to confirm that adequate water remains present above the pump
intakes.

5.3 Potential Contamination Sources

Two potential contamination sources have been identified in the inmediate
vicinity of the well field. These include a documented petroleum relcasc at the
Mount Washington Trading Post, and potential road salt contamination associated
with Route 302 and parking lots for the Mount Washington Trading Post,
Fabayan’s Restaurant, and Drummond’s Ski Shop, These are summarized as

follows:

¢ Mount Washington Trading Post - Petrolenm contamination
associated with retail gasoline sales was discovered on the Mount
Washington Trading Post property in 1999, Subscquently, several
phases of subsurface charactetization work have been completed
by Irving Oil, the responsible party. Most recently in Janunary of
2010, Ransom Environmental Consultants completed a
Contaminant Plume Delineation at the Mount Washington Trading
Post. Results of the delineation indicated that groundwater flow
and contaminant migration from the site was primarily to the west,
and not to the south towards the Rosebrook well field. As such,
under present conditions data suggest the cone of depression
created by the Rosebrook well field has not captured the
contaminant plume originating at the Mount Washington Trading
Post. However, if the daily withdrawal rate at the Rosebrook well
field were to increase significantly, the potential for the cone of
depression intersecting with the contaminant plume would increase
significantly. As such it is recommended that increased
monitoring of the existing sentry wells be completed if the daily
withdrawal from the well field increases significantly over the
historic withdrawal.
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o Road Salt - To date there have been no significant evidence of
anthropogenic chloride or sodium contamination detected in the
Rosebrook wells. However, road salt contamination from Route
302, Drummond’s Ski Shop, and other nearby commercial
properties does pose a potential risk to the well field, particularly if
the daily withdrawal increases in the future, As such, it is '
recommended that Rosebrook Water initiate or continue public
outreach in the area and encourage reduced road salt usage in the
vicinity of the well field.

6.0 MISCELANEOUS IMPROVEMENTS

In addition to improvements associated with addressing the pressure surge issue,
several additional needed improvements have been identified. These include:

o Replacement of the corroded elbow inside the Rosebrook Pump House
o Replacement of a failed valve (believed to be 16”) adjacent to Route 302
that allows isolation of portions of the water system to the east of Route

302.

e Installation of a backup generator at the Rosebrook Pump House.

o TInstallation of power to the Rosebrook water tank to reduce lost signal
errors with the tank level monitor,

e Installation of automated low water cutoffs in each of the two pumping

wells,

Opinions of cost for the proposed improvements are included in Appendix B.

V:\09125 Rosebrook Water - Water Study\DOCS\REPORT. 109125 RoseBrookReport.doc
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APPENDIX A:
PRESSURE SURGE ANALYSIS DOCUMENTATION
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Rosetrook Water Company
Route 302

Bretton Woods, NH 03575 .
Order 24.243 In DW 01-253

2008 - Water C jon vs. Water Produci

Cr  Comampfion  Produgfipn

st 10520700  17.327,000
2nd 6.234.950  10.806.000
9038,000  14,254.000

s 4

Consymption  Production
Tom! 25851650  42.387.000

Differgnce
6.806.300
4,511,050
5218000

Difference
16,535,350

Lost Water Gallons Lost Water Explantion

2.447.000 Signal oss
863.000 Signa! loss
5.000 Flushing hydmnts (air)
22,000 Flmhing hydrants (i)
7,000 Fushing Sydrants (alr)
36,000 Flushing nydrants {air)
76,750 BIANNUAL FLUSHING
25250 Hydrant flush
all usage billed to Hutter Const.

13.049.350.00 31%

Eﬂ? g

G662.000 AP

000 JUNE
17.327,000

125000 MY
4750000 AUGUST

1.971.000 SEPT

10,808,000

4.789,060 OCT
5174006 NOV
429,000 DEC
14254000
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Attachment A

DW 17-165
OPINION OF PROBABLE PROJECT COST
Rosebrook Water System Improvements
Bretton Woods, New Hamsphire
Pump House Elbow, Valve Installation, Backup Powset, and Low Water Cutoffs
Prepared by Horizons Engineering, L.L.C.
March 2010

. ITEM UNITS NO.UNITS UNIT COST TOTAL COST
Mobillzation LS 1 $2,000.00 $2,000
16" Flanged Elbow with Mechancial Restraint EA 2 $2,500.00 ' $5,000
16" x 12" Reducer y EA 1 $2,200.00 $2,200
Labor and Materials to Replace Elbo EA 1 $10,000.00 $10,000
Backup Generator LS 1" $65,000.00 $65,000
Low Water Gutoffs far Wells EA 2 $6,000.00 $12,000
Sand CcY 30 $15.00 $460
Crushed Gravel cY 20 $25.00 $500
. Erosion Control LS 1 $500.00 $500
$97,650
15% Contingency $14,648
Total Construction Cost $112,298
Total Project Cost $112,298

ROUNDED PROJECT COST $110,000
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OPINION OF PROBABLE PROJECT COST
Rosebrook Water System Improvements
Bretton Woods, New Hamsphire ‘
Bretton Arms Pressure Relief Valve Installation

Prepared by Horizons Engineering, L.L.C.

September 2009

ITEM UNITS NO.UNITS UNIT COST TOTAL COST
Mobllization . . LS 1 $1,500.00 $1,500
Loam & Seed SY. 20 $3.00 $60
Sand cY 5 $15.00 $75
Crushed Gravel CcY 5 $25.00 $125
3" Bit Pavement TON 1 $95.00 $95
Pressure Relisf Valve EA 1 $2,000.00 - $2,000
Praessure Relief Drain EA 1 $1,500.00 $1,500
6" Gate Valve EA 2 $1,200.00 $2,400
Concrete Vault EA 1 $3,500.00 $3,500
Erosion Control LS 1 $200.00 $200
$11,455

15% Contingency $1,718

Total Construction Cost $13,173

10% Engineering $1,317

Total Project Cost $14,491

ROUNDED PROJECT COST $14,000
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OPINION OF PROBABLE PROJECT COST
Rosebrook Water System Improvements .
Bretton Woods, New Hamsphire

Water Main Extension Option 1
16-Inch Main Extension from Fairway Village to Bretton Arms Hotel

Prepared by Horizons Engineering, L.L.C.

September 2009
ITEM UNITS NO.UNITS UNIT COST TOTAL COST
Mobilization LS 1 $5,000.00 $5,000
Loam & Seed SY 850 $3.00 $2,550
Sand CcY 225 $15.00 $3,375
Crushed Gravel CcY 150 $25.00 . $3,750
3" Bit Pavement TON 4 $95.00 $380
Trench Ledge Removal CcY 150 $120.00 $18,000
16" Water Main LF 500 $100.00 $50,000
16" Gate Valve EA 2 $3,000.00 $6,000
Hydrants ‘ EA 1 $3,500.00 $3,500
8" Water Main LF 25 $568.00 $1,450
Connect to Existing EA 2 $2,000.00 $4,000
Erosion Control LS 1 $1,000.00 $1,000
' $99,005
15% Contingency $14,851
Total Construction Cost $113,856
10% Engineering $11,386
Total Project Cost $125,241

ROUNDED PROJECT COST $130,000
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OPINION OF PROBABLE PROJECT COST
Rosebrool Water System Improvements
Bretton Woods, New Hamsphire

Water Main Extension Option 2

16-Inch Wain Extension from Falrway Village to Mount Washington Hote!

Prepared by Horizons Engineering, L.L.C.

September 2009

ITEM UNITS NO.UNITS UNITCOST  TOTAL COST
Mobilization LS 1 $5,000.00 $5,000
Loam & Seed Y 3,400 $3.00 $10,200
Sand CcY 900 $15.00 $13,500
Crushed Gravel cYy 600 $25.00 $15,000
3" Bit Pavement TON 4 $95.00 $380
Trench Ledge Removal CcY 600 $80.00 $48,000
16" Water Main LF 2,000 $100.00 $200,000
Hydrants EA 4 $3,500.00 $14,000
16" Gate Valve EA - 2 $3,000.00 $6,000
Connect to Existing EA 2 $2,000.00 $4,000
Erosion Control LS 1 $4,000.00 $4,000
$320,080

15% Contingency $48,012

Total Construction Cost $368,092

10% Engineering $36,809

Total Project Cost $404,901

ROUNDED PROJECT COST $400,000
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APPENDIX C: |
WELL YIELD ASSESSMENT DOCUMENTATION
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WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM

PRESSURE WAVE VELOCITY (U) iN 164NCH DI PIPE

E= 43200000 psf

p= 1.94 b sec2 S ft4
D= 1.333 ft
Ep= 30,500,000 psi << Ductile iron pipe
4,392 000,000 psf
t= 0.042 ft

U= 4118 fps

PRESSURE WAVE VELOCITY (U) IN 8-INCH PVC PIPE

E= 43200000 pst
p= 194 bsec2/{t4
D= 0.667 ft
Ep= 400,000 psi << PVC pipe
57,600,000 psf
t= 0.042 ft

U= 1312 fps

PRESSURE WAVE VELOCITY (U) IN 6INCH PVC PIPE

E= 43,200,000 psf
p= 194 b sec? / t4
D= 0.500 ft
Ep= 400,000 pst << PVC pipe
57.600,000 psf
t= 0.032 ft

U= 1322 fps

7/14/09 by JFM
Project #09125
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WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM

PRESSURE WAVE VELOCITY (U) IN 6-INCH DI PIPE

= 43200000 psf

= 1.94 b sec2 / fi4

= 0.500 f

= 30,500,000 psi << Ductile Iron Pipe
4,392,000,000 psf

t= 0032 #

U= 4393 fps

PRESSURE WAVE VELOCITY (U) IN 2-INCH COPPER PIPE

E= 43200000 psf
p= 1.94 Ib sec2 / ft4
D= 0167 ft
Ep= 17,000,000 psi << Copper pipe
2.448,000,000 psf
t= 0.013 ft

U= 4236 fps

PRESSURE WAVE VELOCITY (U) IN 1.5-INCH COPPER PIPE

E= 43,200,000 psf
p= 1.94 b sec2 / ft4
D= 0125 ft
Ep= 17.000,000 psi << Copper pipe
2,448,000,000 psf
t= 0.012 ft

U= 4338 1ps

7/14/09 by JFM
Project #09125
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WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM 7/14/09 by JFM

Project #09125
Pressure Wave Velocity (U) Equation:

E 1
= — S ——ep
v \!: AT F ez A50

where I = velocily of a pressure wavs
slong & pinc, fps
E = roodulas of elasticity of
water, 432 X 10° pst
p = deneity cf waler, 1.2 Th gec?
per ft! (specific weight di-
vided by accelerstion due to
grevity)
D = diametor of pipe, £t
£, = medulus of elasticily of pipe
melenal, pst
B ¢ = thickness of pipe w=eil, £t i
Standard Handbook for Civil Engineers by Frederick Memitt. 1968. McGraw-Hill Book Company.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Staff 1-7 Witness: T. Hansen/D. Vaughan
REQUEST:

Please provide a proposed construction sequence that includes the location and status of
distribution system valves that will be used to isolate system segments as needed.

RESPONSE:
The design documents (drawings, plans and specifications) being produced for Step II, will include

a construction sequencing plan for each phase. The sequencing plan will identify all valves used
to isolate the system.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Office of the Consumer Advocate Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. OCA 1-1 Witness: T. Hansen/D. Vaughan

REQUEST:

Refer to the “Estimated Timeframe of Activities (January 2019) Revision No. 1” document that
was discussed at the Tech Session on January 23, 2019.

a. Please succinctly discuss the differences between the proposed project as it stands now
relative to what was proposed in July, 2016.

b. Per the response to part a., please provide cost estimates to explain how the differences
increase the total cost for the project from $1.41 million to $2.6 million.

c. For differences identified in response to part a., please briefly explain why the
Company requires the proposed alterations.

d. For each of the estimated costs in the “Estimated Cost” column, please provide an
explanation of how those estimated costs were derived. To the extent those estimates
are based on estimates from Horizon Engineering Inc., please furnish all documents
that support their estimations. If the analysis relies on EXCEL worksheets, provide the
live versions of those worksheets.

RESPONSE:

a) The 2016 plan was a conceptual plan to reduce water pressure to 100 psi throughout the
system. It included three pump stations to service properties higher than 1730 feet. They
would all draw from the distribution system. One of these pump stations (Rosebrook)
would also fill the tank. The tank would back feed the system through pressure reducing
valves (PRVs).

The difference from 2016 is that the dedicated line from the wells to the Rosebrook station
was introduced as a possibility if we are unable to achieve a system wide pressure
reduction. Under this scenario, only the well discharge pressure will be reduced to 100 psi
and the wells will pump directly to the Rosebrook station. The Rosebrook station would
then pump into the system. Note that this would keep the water pressure at close to 200
psi at the Hotel and other low points in the system. Under this new alternative, the other
two pump stations would not be required. The Company does not accept this alternative
as the best, long term solution because it leaves much of the distribution system with very
high pressure.

A new or supplemental water storage tank has also been considered. The tank would be at
a lower hydraulic grade line precluding the need for system PRVs. There would still be
three pump stations and other system improvements. Other benefits of a new tank include
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DW 17-165

redundancy and better accessibility. Also, a second tank located on the north side of Route
302 would be better situated to service the expected growth area,

The Company anticipates additional costs such as easement acquisition, inflation due to
phasing over a period of years, multiple petitions and rate hearings, contingencies and other
factors. In any case, these estimates are very preliminary and subject to revision when
projects are bid. New cost estimates will be submitted with the Basis of Design Report.

See response to a). These alterations are not necessarily required but are being considered
as part of alternatives analysis. For example, the dedicated line would not be required if
we can address the system pressures as a whole and not just focus on the wells.

The only detailed cost estimates are contained in the Horizon’s report. The Company did

obtain quotations from pump station suppliers but these have been incorporated into the
Horizon numbers. The Basis of Design Report will refine the estimates.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Office of the Consumer Advocate Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. OCA 1-2 Witness: T. Hansen/D. Vaughan

REQUEST:

Refer “AWC Rosebrook Step II Report ... water pressure problem 1-7-19.” End of Page 3 and the
beginning of Page 4 discuss the need for a new tank.

a. Has the Company evaluated whether the access to the existing tank can be improved to
allay concerns about inaccessibility in winter? If so, please provide that evaluation and
its findings.

b. It is stated that “[p]resumably the original location was designed, as the resort was
developed, to negate the need for construction of pump stations and related expense.”
Has the Company explored the reasons behind the choice of the original location more
definitively rather simply relying on a presumption? If the answer is in the affirmative,
please provide the Company’s findings.

c. Ifthe answer to the first part of a. is in the affirmative, please provide cost estimates of
alternatives to improve winter accessibility to the existing tank.

RESPONSE:

a) Please refer to Staff 1-6 for more information about tank access. The Company has not
performed a formal evaluation of how access to the existing tank can be improved and what
the cost would be.

b) The Company has not been able to obtain any additional information as to why the tank is
located at this site.

¢) See a) above.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-1 Witness: T. Hansen/D. Vaughan

REQUEST:

In the steps leading up to this phase of the docket, Abenaki has focused on a water pressure
reduction project. However, such a large and capital-intensive project would normally be the
result of a comprehensive review of all system needs. That review would consider every aspect
of the system, provide alternatives and estimated costs to address deficiencies, and rank projects
according to need and cost. In Rosebrook’s case, such an overview is lacking or incomplete.
Some aspects of the pressure reduction proposal appear to have been introduced relatively late in
the process (the concept of a new tank and, more recently, the fuller extent of the iterative
process and evolution of alternatives considered to date). As will be evident in many of the
questions that follow, there may be other issues with equally critical impacts on the system and
customers. Also, of concern is that “final design” mean final detailed engineering of an
alternative that has already been adequately evaluated, compared against other alternatives for
addressing a particular need, and then selected to move forward to the last step (engineering
design) prior to construction. With this background in mind:

Would the company be amenable to a two-step involvement by Horizons Engineering
or another entity that would accomplish the two items below? (A significant portion of
such a report could likely be based on work already done by Horizons and as such may
require neither a great deal of time and cost nor the loss of an additional construction
season.)

a) Assess and clearly compare in an understandable format all
reasonable alternatives for pressure reduction including capital
costs, pumping and other O&M costs, impacts of phasing,
comparison of new tank to existing or some combination thereof,
and pros and cons of each alternative; and

b) Evaluate the need for, and prioritize, improvements related to other
system needs such as mains, valves, wells and system looping.

RESPONSE:

With respect to the opening narrative connected to this request, the company’s operators and
engineers have observed and assessed the system function and performance since the acquisition
of Rosebrook in 2016. During the intervening period between then and now, while addressing
several secondary issues such as evaluating hydrant function and improving metering and data
collection, the company has identified the clear leading subject of concern as extreme pressure.
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The company also acknowledges that the potential for water hammer, without doubt, is a directly
related issue and is magnified by the existence of excessive pressure.

Plant issues of lesser priority, but still very significant are: 1) the lack of sufficient distribution
system valving, 2) mains which are not looped, and 3) pipe lines which are in locations extremely
difficult to access. These items will be considered and continuously evaluated throughout the
design process.

From the inception of the Company’s addressing pressure reduction, conceptual designs have been
evaluated and advanced to a preliminary stage, primarily for further discussion. Alternate plans
have been considered, including a new storage tank on the northerly side of route 302. Evolving
plans subject to critiquing would be a typical engineering development process. Engineering ideas
must be presented, incorporated, modified, or dismissed. This would explain on-going changes to
preliminary engineering.

Ultimately, it is the responsibility of the Company’s operations and engineeting department, with
the aid of outside consultants such as Horizons, to consider possibilities, make cost effective
engineering decisions, review input of all, and produce plans and specifications with Step II
requirements.

Certainly, the Company would be amenable to providing the information and functions expressed
in parts a) and b) of this request contingent that such items are consistent with the purpose for and
the Company expectations of the Horizons proposal dated September 18, 2018. As is known, the
Company has a deadline of September 30, 2019 to submit a petition seeking recovery of a not to
exceed sum of $100,000 for plans, specifications and services detailed in the above proposal. That
said, the Company is under a very tight time line.

Furthermore, the Company would be concerned about adding additional requests of Horizons’
causing their fee to increase without prior PUC approval.

Finally, any delay in exercising the September 18t proposal would reasonably jeopardize
Horizon’s ability to “hold the line” on the fee.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-2 Witness: Pauline Doucette
REQUEST:

Mr. Vaughan’s testimony filed Dec 7, 2017 notes that over $25,000 had been spent on the
pressure reduction project at that point (p. 7, line 11 and p. 9, line 15). In that regard please
provide a breakdown of amounts spent on:

a) The Jul 15,2016 Horizons report;
b) The Mar 20, 2017 Horizons report;
¢) Other efforts by Horizons.

RESPONSE:
a) $3,490
b) $15,700
c) No additional charges at this time
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-3 Witness: T. Hansen/D. Vaughan

REQUEST:

The company has recently provided reports by Horizons evaluating a limited number of potential
alternatives for reducing system pressures. Please indicate whether the company has performed
or considered an engineering analysis of the following items:

a)
b)

Alternatives to dedicated mains (for example, well pump station to Rosebrook
Booster Station) such as re-valving the existing 16-inch main in some way.
Specific costs associated with phasing, such as items that may be oversized or
become obsolete or unnecessary upon completion of the final phase (dedicated
mains, extra pressure reducing valves, oversized Rosebrook booster pumps, etc.).
General rate impacts of phasing v. not phasing.

A comparison of factors relating to construction of a new tank v. continued use of the
existing (higher elevation, nearly 50-year old) tank, or any proposed combination
thereof, including capital costs, remaining v. expected lives, difference in long term
pumping costs, maintenance costs, required road construction or main extensions,
relative siting pros and cons, the ability to accommodate present and future
development and demands, and other impacts.

RESPONSE:

a)

b)

d)

The dedicated water main to Rosebrook Booster Station was originally proposed only as
an alternative to a system-wide pressure reduction project. It would only reduce the
pressure at the well house. But as pointed out in Horizon’s eatlier report, it does have other
operational advantages. Re-valving or otherwise modifying the existing 16” main to
accomplish the same objective is certainly possible and has been discussed. We intend to
look at that option.

The Rosebrook booster station is the only component that may have a different operational
function after all phases are complete. Thus, design would consider re-purposing this
station in a cost-effective manner.

With respect to rate impacts in the context of phasing, they will be lessened with an
incrementally stepped plan that is further lengthened in time to allow for recovery of capital
expenditures at each completion date through the regulatory process. Although phasing
mitigates rate impacts, it does not take advantage of the economies inherent in one
construction contract executed continuously over fewer construction seasons. In view of
potential economic impacts, the company has suggested a contribution (CIAC) toward the
project cost that would have the effect of reducing the revenue requirement related to cost
recovery. The consequential benefits would be lower commaodity costs to consumers going
forward.

A tank study and evaluation will be done before any decision is made on a new tank.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-4 Witness: T. Hansen/D. Vaughan
REQUEST:

The July 15, 2016 Horizons report makes no mention of a new tank, and in fact indicates that “At
the direction of the system owner, a conceptual plan has been developed ... [that] maintains key
components of the existing system such as ...the 650,000 gallon atmospheric storage tank in the

present

locations to minimize disruption and project cost.” (p. 5 at top). Similarly, the March 20,

2017 Horizons report assesses two alternatives for pressure reduction, both involving only the
existing tank. However, Attachment 2, page 6 of the 2017 report indicates the 2016 report
“proposed a new storage tank at a lower elevation”. Page 14 of the same attachment refers to an
item being “close to the [existing] tank or a new lower water storage tank (which was the intent
of the 2016 preliminary report)”. In this regard:

a)
b)

©)

d)

Please explain the apparent discrepancies in the above statements.

Please provide any separate 2016 report prepared by Horizons in relation to a new tank.
Please provide copies of any other engineering reports or studies by Horizons or

others (including in-house reports or studies) relating to the evolution of the water
pressure reduction project.

Please provide copies of any analysis of other operational or maintenance issues
relative to providing safe and adequate service performed by Abenaki or others

before or after Abenaki’s acquisition of the system, including as part of the

company’s due diligence efforts.

RESPONSE:

a)

b)
c)

d)

The 2017 report refers to a “preliminary” 2016 report, not the final report. A preliminary
version discussed a tank but this discussion was eliminated from the final.

There is no separate tank report.

We have provided all copies of Horizon reports. The Company does have in-house
documents that it can provide. We request a meeting with your engineering consultant/staff
to go through these documents with you to decide which are relevant.

There has been no analysis of other operational or maintenance issues to the Company’s
knowledge other than what has been submitted to date with the exception of the water
hammer report referenced in OMNI Step II 1-5 ¢), and included with the data request.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-5 Witness: T. Hansen/D. Vaughan

REQUEST:

Water hammer problems persist in the system and continue to cause significant customer
disruption. Six times in the last six weeks or so, all customers in the Bretton Arms Inn were forced
to evacuate due to a sprinkler system fire alarm set off by water hammer. High system pressure
alone does not cause (and may only contribute additively to) water hammer; the hammer must be
initiated by some form of shock within the system. One potential reported source of shock is well
pump cavitation resulting from running the pumps at higher output than the wells or aquifer can
handle. An added result of such over-pumping can be air introduced into the system, causing other
system complications and potentially exacerbating the water hammer problem. With these things
in mind:

a) For the 5 or 6 year duration of the pressure reduction project as currently proposed,
how will the company address the system’s recurring water hammer problems?

b) Well outputs can diminish over time; the system’s two wells are close together in the
same aquifer; NHDES rules relate well capacity to present and future demand and sizing
of storage; further development (and hence system demand) is clearly contemplated in
the Bretton Woods area; over-pumping has already been expressed as a concern; and
Horizons, with its substantial hydrogeological expertise, has proposed to perform a well
yield assessment (albeit a very limited one) with a projected cost (including well pump
design) of $8,500 (Sep 18, 2018 Agreement for Engineering Services). Given the
relatively small cost compared to a proposed $3 million capital project, does the
company plan to have at least that level of assessment of well capacity performed as
part of Step 11?7

¢) To the extent available, please provide the earlier Horizons water hammer report
referenced in the memo from Don Vaughan to Stephen P. St. Cyr dated 1/4/19 (filed
Jan 8, 2019; see p. 3, last sentence in 4™ paragraph).

RESPONSE.:

In response to the narrative preceding the data requests, the Company would respectfully clarify
the claim that “...pressure alone does not cause (and may only contribute additively to) water
hammer...”. The Company would concur that water under high pressure in a static state is not the
cause of hammer. That said, water at excessive pressure in a dynamic state has high potential to
cause water hammer due to abrupt demand variations in the distribution system. This situation
can occur when valves are closed too quickly causing multiple reversals of water direction.
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Although entrained air can exacerbate the potential for water hammer, the Company has no reason
to believe that well supplies are at the cause of the pressure surges or that they are being over
pumped, the suggestion being that air has been introduced into the system.

a) The design of the pressure reduction project will address the potential for water hammer
issues by significantly reducing the potential that they will occur by lowering pressure as
well as strategically installing air relief valves, among other design tasks. Water hammer
will be effectively addressed in the Horizons design.

b) The Company agrees that well production can and will diminish over time. However, when
that trend is observed and reaches a certain tipping point, they are redeveloped to usually
achieve their former output or even more.

While there has been virtually no growth at Rosebrook over the past several years, given
the relative similar demands, there has been no stressing impacts on wells.

In any event, a well assessment is included in the Step II endeavor and will be analyzed on
its own and in context with the pressure reduction initiative.

¢) The Horizons’ pressure surge report in included herein.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt, Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-6 Witness: T. Hansen/D. Vaughan

REQUEST:

Another serious concern is that there may be inordinately long stretches of primary 16-inch and/or
other water main lacking operable isolation valves. Results of such a situation can range from
inconvenient to catastrophic. In this regard:

a)
b)

©)

Is the company willing to have an engineering assessment of overall system valve
needs done as part of Step I1?

Is the company willing to consider installing (or upgrading, repairing, etc.) the top
several such identified valves in conjunction with, as opposed to only after completion
of, the pressure reduction project?

Please provide an approximate cost to add a single 16-inch valve to the
distribution system.

RESPONSE:

a)

b)
c)

The Company would be willing to do an overall assessment of valve needs, but that can
and will be done internally as it does with its other systems as a routine course of
management

Yes

The present cost of a 16” valve is approximately $7,700 just to purchase. Installation of
costs may be as high as $1000 depending on such considerations as existing soil conditions,
potential rock excavation, pavement or ground/landscaping restoration, traffic control,
service disruption expense etc.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-7 Witness: T. Hansen/D. Vaughan
REQUEST:

Horizons reports have recommended a number of water main extensions to complete or enhance
system looping at specific locations. Please indicate which of the following the company is
currently planning to construct as part of the pressure reduction project:

a) 350° of 8-inch main connecting Mt. Adams Lane to Dartmouth Ridge Lane (Jul 15,
2016 and subsequent Horizons repotts).

b) 40’ of 16-inch main connecting the existing 16-inch (12-inch?) main on Base Station
Road to the Mount Washington Hotel’s 8-inch main (Mar 20, 2017 report).

¢) Additional 2,620 of 16-inch main involving further looping and main upgrades near
the Hotel, as recommended by the Mar 20, 2017 report (consisting essentially of three
segments - a short looping section from the Fairway Village 16-inch main, a cross-
country connection to the Hotel’s 8-inch main, and upgrade of the 8-inch main itself).
The Hotel, which is by far the system’s largest customer (accounting for roughly 2/3
of total system demand), lies at the far end of the system and is served by only the one
long, small diameter (8-inch) line. Even with the 40 interconnection in part b) above
in place, preliminary hydraulic modeling using a minimal (1,000 gpm) fire flow at the
Hotel during peak conditions yielded essentially no remaining pressure at the Hotel’s
upper floors without further improvements to the distribution system.

RESPONSE:
a) b), and ¢): The Company will construct each of the mentioned pipe lines provided that
they are essential to the pressure reduction project. Those that are not, but that would

enhance the performance of the system, will be incorporated into the Company’s Capital
Improvement Plan.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-8 Witness: T. Hansen/D. Vaughan
REQUEST:

For any of the three water main extensions (or segments thereof) identified in the previous question
that the company is not currently planning to construct as part of the pressure reduction project:

a) Please provide an estimated construction cost for that main or segment (Horizons
has estimated a price of $64,250 for the 350’ Mt. Adams Lane main in App. E of
its 2016 report).

b) Please indicate whether the company is willing to have further engineering analysis
done in Step II of this docket of the specific need for, and impacts of constructing or
not constructing, the given main or segment.

RESPONSE:
a) The Company expects the cost would be similar to that provided by Horizons. If the

segment is included in the pressure project, the issue becomes moot.
b) Certainly the Company is willing to provide further analysis within the project scope as

appropriate.

064



Attachment A
DW 17-165

ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-9 Witness: T. Hansen/D. Vaughan
REQUEST:

A 16-inch main currently runs directly beneath the Base Lodge. Any break or leak in that main
could obviously have significant repercussions. In this regard:

a) Please provide an estimated cost to reroute the main around the Lodge.
b) Is the company willing to consider constructing the rerouted main as part of, instead
of after completion of, the pressure reduction project?

RESPONSE:

a) The Company is reluctant to provide such an estimate due to unknowns such as length of
main under the Lodge, depth of bury, etc. In any event, the Company will propose
relocation within the project scope.

b) Please refer to a)
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-10 Witness: T. Hansen/D. Vaughan
REQUEST:

The larger diameter main in Base Station Road running eastward from the 16-inch main serving
Fairway Village is described in item 3 on p. 3 of the Mar 20, 2017 Horizons report as 16-inch, but
is shown on the accompanying map as 12-inch. Does the company know which is correct (and
which was used in the hydraulic model)?

RESPONSE:

The Company cannot be definite as to main size, but can confirm it through an eventual test pit
which will be included in the project. The Company cannot be sure which is correct as used in the
model. In any event, the Company will be running a second hydraulic model upon completion of
the project.
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ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
DW 17-165
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 1

Date Request Received: 2/4/19 Date of Response: 2/11/19
Request No. Omni 1-11 Witness: T. Hansen/D. Vaughan
REQUEST:

Has the company considered whether to include in the final (or pre-final) design other elements,
such as location of any future storage and other facilities, the need for model calibration by flow
testing, assessment of well pump station flow meter accuracy, consideration of equipment to better
monitor and record water hammer incidents, etc.?

RESPONSE:
Yes, the Company plans to include design of other elements including a tank if a suitable site can

be identified. The station flow meter is regularly calibrated. We are not planning to do flow testing
for model calibration at this time.
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Wizl Brown Law

Marcia A. Brown
Attorney at Law

Environmental Law = Utility Law

March 4, 2019

Christopher Tuomala

N.H. Public Utilities Commission
21 South Fruit Street, Suite 10
Concord, NH 03301

Re: DW 17-165 Abenaki Water Company, Inc. = Rosebrook Water Company
Step II Data Responses, Set 2

Dear Attorney Tuomala:

Attached please find Rosebrook Water Company, Inc’s responses to Staff’s data requests.
If you have any questions, please do not hesitate to contact me. The Company will also be
prepared to discuss any questions Staff has regarding these responses and this issue at the
technical session scheduled for March 20, 2019.

Very Truly Yours,

Marcia A. Brown

CC3 DW 17-165 Discovery-Related Service List

P.O. Box 1623 Concord, NH 03302-1623
603-219-4911 = mab@nhbrownlaw.com * www.nhbrownlaw.com 068
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Staff 2-1 Witness: T. Hansen/D. Vaughan

REQUEST: System Assessment and Design

Is the Company aware that N.H. Code Admin. Rules Env-Dw 504.09 require storage tanks to be
inspected at a minimum of every five years? An inspection of the tank condition should be
performed in 2019, prior to finalizing the basis of design. Please provide an estimate of what
anticipated inspection costs should be included if necessary, unless the design recommendation
is to replace the tank.

RESPONSE:

The Company is aware of the requirement for a tank inspection every 5 years and estimates the
cost to perform the service to be about $5,000. The Company will have this work done
independently of the Horizons Engineering Project, but report the findings to them for
consideration in the design. The Company expects to have the inspection done when snow
disappears and ground conditions are such that vehicles and necessary equipment can reasonable
access the tank.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step IT Scope of Engineering
Staff Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Staff 2-2 Witness: Stephen St. Cyr

REQUEST: System Assessment and Design

The Drinking Water and Groundwater Trust Fund is a source of funding for water systems.
Systems have been encouraged to come to the Trust Fund Advisory Commission as a final step
in the funding process. Leveraged funding sources from the water system and developers, and
supporting economic growth appear to be valuable precursors to receiving Trust Fund
allocations. How will potential funding sources and interest rates impact the increase in
customer rates?

RESPONSE:

Since the Company has yet to finalize its projected costs of the pressure reduction project (and
any other related projects), and has yet to finalize the financing, the Company has not determined
how the potential funding sources and interest rates will impact the increase in customer rates.
Also, the Company has yet to finalize the number phases, the costs / financing related to each
phase, but does anticipate phasing-in the rate increases.

070



Attachment A
DW 17-165

DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Staff 2-3 Witness: T. Hansen/D. Vaughan

REQUEST: System Assessment and Design

A system Sanitary Survey is scheduled to be performed this year by the NHDES. The survey
should be scheduled early enough for Horizons to incorporate any recommendations or
deficiencies into the design. Will the budget estimate provide a contingency if an unrelated
deficiency of significant cost is identified by NHDES?

RESPONSE:

If the sanitary survey identifies recommendations or deficiencies, the Company will perform the
needed work. It is likely that the work will be completed independently of the pressure reduction
project as it may affect the Company’s day to day operations. But it is possible that certain
improvements could also be included in Horizon’s scope of services. If so, the Horizon’s
agreement will be adjusted accordingly.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Staff 2-4 Witness: T. Hansen/D. Vaughan

REQUEST: System Assessment and Design

Horizons indicated the production wells are not equipped with level transducers, but there are
concerns raised in regard to air in the distribution system as a potential cause of water hammer.
Why have well level transducers not been installed to date, to monitor pump intake and well

drawdown levels?

RESPONSE:

The Company to date has had no reason to believe the wells have been over pumped nor that air
has been introduced into the system. That said, and rather than do work subject to modification,

the Company plans to incorporate transducers into the redesign of the wells 1 and 2 pumping
systems.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Staff Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Staff 2-5 Witness: T. Hansen/D. Vaughan

REQUEST: System Assessment and Design:

What recommendations in the 2010 Horizons Engineering Report have been incorporated into
the current distribution system and what remaining recommendations are anticipated to be
addressed in the design?

RESPONSE:

The recommendations in the above referenced report are largely under section 6.0,
MISCELLANEOUS IMPROVEMENTS and their status is as indicated below:

e Replacement of the corroded elbow inside the Rosebrook pump house
o Status — The elbow in question has been replaced. Please refer to the
second bullet point, 1% page, of Responses pursuant to DW 17-165, Order
No 26,205, regarding Rosebrook pressure problem. Under separate cover
letter to the commission, dated January 7, 2019.
e Replacement of failed valve (believed to be 16”) adjacent to Route 302 that
allows isolation of portions of the water system to the east of Route 302.
o Status — This valve has not been replaced.
e Installation of a backup generator at the Rosebrook pump house.
o Status — Installed
¢ Installation of power to the Rosebrook water tank to reduce lost signal errors with
the tank level monitor.
o Status — Installed
e Installation of automated low water cutoffs in each of the two pumping wells.
o Status — Not Installed

Replacement of existing failed, as well as installation of strategically located new valves, will be
incorporated into the Horizons design.
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Marcia A. Brown
Attorney at Law

\igl Brown Law

Environmental Law * Utility Law

March 4, 2019

Thomas B. Getz

McLane Middleton

11 South Main Street, Suite 500
Concord, NH 03301

Re: DW 17-165 Abenaki Water Company, Inc. — Rosebrook Water Company
Step 11 Data Responses, Set 2

Dear Attorney Getz:
Attached please find Rosebrook Water Company, Inc’s responses to Omni Mount
Washington, LLC’s data requests. If you have any questions, please do not hesitate to

contact me. The Company will also be prepared to discuss any questions Omni has
regarding these responses and this issue at the technical session scheduled for March 20,

2019.

Very Truly Yours,

Marcia A. Brown

cc: DW 17-165 Discovery-Related Service List

P.O. Box 1623 Concord, NH 03302-1623
603-219-4911 = mab@nhbrownlaw.com * www.nhbrownlaw.com 074
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-1 Witness: T. Hansen/D. Vaughan

REQUEST:

What would the company consider a reasonable pressure range design goal to provide customers
under the anticipated system conversion? For those customers accustomed to higher pressure,
would 50 to 100 psi be a reasonable goal?

RESPONSE:
The Company considers 50 to 100 psi a reasonable and responsible range of water pressures.

However, depending on the final design and location of proposed pump stations, that range may
be somewhat modified.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Reguest No. Omni 2-2 Witness: T. Hansen/D. Vaughan
REQUEST:

Is a map of the system (with building locations) available with more complete topo than is included
in the Horizons 2016 and 2017 reports? If so, please provide.

RESPONSE:

No. The system map included in the Horizons reports are the most complete topo maps showing
the system and buildings.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-3 Witness: T. Hansen/D. Vaughan
REQUEST:

Have there been any written communications to or from NHDES before or after the January 26,
2017 letter to the company? If so, please provide.

RESPONSE:
Other than routine correspondence during the course of operations, the Company has attached a
letter dated April 12,2017, Attachment Omni 2-3, DES letter 4.12.17. This is to the extent of the

Company’s knowledge during its ownership. All items contained in the aforementioned letter
will be thoroughly evaluated in Horizons design phase.
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DW 17-165 - Pressure Reduction
Attachment Omni 2-3
The State of New Hampshire T

Department of Environmental Services 7o

NHDES e | itk

Clark B. Freise, Assistant Commissioner e

April 12, 2017

Mark J. Nance, P.E.
Horizons Engineering
34 School Street
Littleton, NH 03561

Subject: Roscbrook Water Company PWS 0382010
Pressure Reduction Project
Design Review #170093

Dear Mr. Nance:

The Department of Environmental Services (DES) is in receipt of your report on the proposed
alternatives for the pressure reduction project for the Rosewood Water System. It is unclear from the
report how the project affects the other two systems mentioned, PWS 0388010 and PWS 0381020, if at
all. T have the following comments after a review of the report, which should be addressed prior to or

included with the final design:

1. The Recommended Standards for Water Works requires at least two pumping units with the
remaining pump(s) with the capacity to supply the peak demand against the required system
pressure. At a minimum, cach pump should be able meet maximum day demand, calculated to be
311.6 gpm in the report. The future demand should also be considered when sizing the pumps.

2. The report mentions unacgounted-for-water (UAW) due to mismatched meter readings and
master meter, but does not mention any specific value associated with UAW. This amount of
water should be analyzed prior to making a final determination on pump sizes. If a leak detection
program is warranted, DES offers a grant program that could be used. Water loss due to leaks
should not only be considered a loss in revenue, but in increase in system operational costs, i.e.
pumping costs, and in this case an increase in capital costs to purchase larger pumps which may
not be necessary. A continual elevated pressure in the system in recent years has a significant
impact on the probability of water main leaks.

3. Sufficient data should be collected on the existing pumping capacity prior to final design. The
data presented in the reporl is incomplete.

4. The minimum fire flow for the Mount Washington Hotel should be calculated based on the State
Insurance Services Office, Guide for Determination of Necded Fire Flow. This is for compliance
with the Recommended Standards for Water Works.

www.des.nh.gov
29 Hazen Drive » PO Box 95 » Concord, NH 03302-0095
(603) 271-2905 = Fax: 271-2181 TDD Access: Relay NH 1-800-735-2964
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Mark J. Nance, P.E.
April 12, 2017
Page 2 of 2

We commend the water system for taking on this important project and look forward to reviewing
design plans of the selected alternative. In the meantime, please let us know if you have any questions.

Sincerely,

St S

Randal A, Suozzo, P.E.
Drinking Water and Groundwater Bureau

ec: Jon Warzocha, P.G., Horizons Engineering
Tom Hanson, New England Service Company
Alex Cranshaw, Abenaki Water Company
Don Vaughan, Abenaki Water Company
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-4 Witness: T. Hansen/D. Vaughan
REQUEST:

The response to Omni 1-4 a) indicates “A preliminary version [of the 2016 Horizons report]
discussed a tank but this discussion was eliminated from the final.” Please indicate why a new
tank was not further considered or evaluated at that time.

RESPONSE:

The tank was not fully considered at that time as the Company believed it was premature and
wanted to focus on modifying the system with the facilities in place at that time.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-5 Witness: T. Hansen/D. Vaughan

REQUEST:

Regarding the response to Staff 1-4:

a)

b)

c)

d)
€)

f)
g)

h)
i)
i)

Would the company agree the roof membrane was replaced in 2012 (not 2015) and that the
underlying supports (beams, joists, decking) remain original to the tank (see, for example,
top of p. 2 in Horizons 2016 report)?

Does the company have a copy of the November 23, 2010 Water Storage Tank Inspection
Report by Stewart Structural Engineering and Horizons?

Has a full internal inspection been done of the tank concrete itself for cracking or other
deficiencies?

Does the tank have a foundation drain with a visible outlet?

Has a leak test been done, for example, at night with the tank offline (and VFD well pump
supplying the system)?

[s the 16-inch gate valve at the tank operable?

If the existing tank is kept in service, would the company consider installing a perimeter
fence to keep large animals off the EPDM (HDPE?) membrane cover?

Has the heavily rusted framing around the access hatches been repaired or replaced?

Has the rusted vent pipe been repaired or replaced?

Does the company have an estimate of the tank’s remaining life?

RESPONSE:

a)
b)
¢)
d)
¢)
f)
g

h)
i)
i)

Yes.

No, the Company has not been able to locate a copy of the report.

A full internal inspection has not been performed since acquisition of the system.
The Company does not know the conditions of the foundation drain or if one exists.
No leak testing has been performed since acquisition.

Yes, the 16” valve is operable.

Yes, the Company would consider installing a fence to secure the site as long as it does not
interfere with resort operations.

No hatch repairs have been made since acquisition.

No vent pipe repairs have been made since acquisition.

No, the Company does not have an estimate of the tank’s remaining life.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-6 Witness: T. Hansen/D. Vaughan
REQUEST:

The response to Omni 1-3 d) states a “tank study and evaluation will be done before any decision
is made on a new tank.” Similarly, the response to Staff 1-6 indicates that a “separate step in the
design contract with Horizons is to identify and evaluate alternative locations for a new tank.”
This step does not appear in the September 18, 2018 ‘Agreement for Engineering Services’ with
Horizons. Please explain. If a separate or revised agreement exists, please provide.

RESPONSE.:

The tank evaluation will be performed under a separate contract, not yet developed. Horizons will
need to identify tank locations under their contract in order to complete design task 5. Please refer
to Horizons proposal of September 18, 2018, page 3 of 8.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Reguest No. Omni 2-7 Witness: T. Hansen/D. Vaughan

REQUEST:
The September 18, 2018 ‘Agreement for Engineering Services’ with Horizons indicates on pp. 1-
2 that “Horizons will prepare a basis of design for the proposed improvements. This basis of
design will be submitted to the State of New Hampshire Department of Environmental Services
(NHDES) for review and approval prior to proceeding with final design of the individual system
components.” The Agreement itself incorporates both steps (basis of design and final design, with
the latter including preparation of final plans and specifications). The responses to Omni 1-1 3
and 4" paras. from end) and Staff 1-7 appear to confirm completion of both steps in Step II. In
this regard:
a) Please indicate which of the two steps (basis of design, final design) the company hopes to
complete by Sep 30, 2019.
b) If the answer to the above is ‘both’, please indicate the time by which it anticipates
completion of the Basis of Design Report (Agreement Scope of Services Item 1).
¢) Has Horizons already begun work on the Basis of Design Report?
d) Does the company interpret the 140 days at the bottom of p. 4 of the Agreement to begin
at the same point as the preceding 65 day period, or at completion of the 65 days?
e) Will the Basis of Design Report clearly spell out all reasonable alternatives for pressure
reduction and system storage including relative costs, phasing and other pros and cons?
f) If the answer to the previous question is ‘no’ for reasons involving cost, how much
additional cost would be required to include those items?

RESPONSE:
a) The basis of design report is scheduled for completion within 65 days of execution of the

design services agreement. Both the report and final design are expected to be completed
by 9/30/19.

b) Design scope items 2 through 9 are scheduled for completion within 140 days. See a).

¢) No, Horizons has completed some preliminary work but has not started on any tasks
included in the engineering agreement.

d) The schedule for completion of all scope items is 140 days from execution of the agreement
and expected to start concurrently.

e) No, the basis of design report is not an alternatives analysis. It will present the design
criteria and preliminary design of the pump stations and water main improvements to the
NH DES. It will also identify a possible future tank location. It will include updated cost
estimates for construction including phasing and other requirements.

f) The Company will review the need for additional effort related to design and amend the
agreement accordingly.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step IT Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Reguest No. Omni 2-8 Witness: T. Hansen/D. Vaughan
REQUEST:

Regarding the response to Staff 1-5, will the Basis of Design Report also evaluate potential or
proposed development at higher elevations?

RESPONSE:

Yes, the design will factor in the potential development at higher elevations.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step IT Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-9 Witness: T. Hansen/D. Vaughan
REQUEST:

In response to Omni 1-5, the Company says:

a) It “has no reason to believe that well supplies are at the cause of the pressure surges or that
they are being over pumped, the suggestion being that air has been introduced into the
system.” Please explain the basis for the Company’s belief and describe what
investigation, if any, helps form the basis for that belief?

b) “[W]ater at excessive pressure in a dynamic state has high potential to cause water hammer
due to abrupt demand variations in the distribution system.” Please explain what is meant
by “high potential” and what would constitute an “abrupt demand variation” on the
Rosebrook system. Also, are there other potential causes for water hammer, such as,
equipment malfunction, operational error, or lack of maintenance?

RESPONSE:

a) The Company has seen no indication of air in the system.

b) “High potential” means that excessive pressure in a dynamic state is a likely cause of water
hammer. An “abrupt demand variation” would be, for example, sudden valve closures.
Yes, there are other potential causes.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-10 Witness: T. Hansen/D. Vaughan

REQUEST:

Has the cost of, for example, running a water main to connect two high service areas been
compared to the cost of eliminating the need for a second booster station?

RESPONSE:
The cost of running a water main to connect two high service areas has not specifically been
developed as an option to eliminate one station. The stations were envisioned as part of a

preliminary design step and their proposed locations did not suggest that such an interconnection
would be cost effective. However, this will be revisited under the design step.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step IT Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Regquest No. Omni 2-11 Witness: T. Hansen/D. Vaughan

REQUEST:

What is the approximate installed cost per foot in the Bretton Woods area for:
a) 16-inch main.
b) 8-inch main.

RESPONSE:

a) A 16 —inch main, with a reasonable allowance for ledge removal, site restoration, etc., is
$200/1f

b) An 8-inch main, with a reasonable allowance for ledge removal, site restoration, etc.
$180/1f
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-12 Witness: T. Hansen/D. Vaughan
REQUEST:

In light of the discussion of fire flow requirements in the 2017 Horizons report, Att. 2, p. 5, first
full para. at top:
a) What is the basis for an approximate 250 gpm fire flow from the proposed booster stations?
b) Has the Twin Mountain Fire Department provided any input regarding fire flow
requirements in the proposed high service districts?
¢) What percent of individual residential units in the Bretton Woods development are

sprinklered?
RESPONSE:

a) The fire flow requirement of 250 gpm is a minimum flow requirement at peak demand.
The Company believes it is a reasonable fire flow requirement. Higher flows can be
achieved with bigger pumps. This can be considered during the design phase. The
stations also have dual hydrants to allow firefighting equipment to pump around the
station

b) No, the Twin Lakes Fire Department has not provided any input regarding required fire
flows

¢) The Company does not know if individual units are sprinklered.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-13 Witness: T. Hansen/D. Vaughan

REQUEST:

A core requirement of a pressure reduction effort is that it be compatible with existing fire
protection sprinkler systems (see, for example, 2016 Horizons report, p. 4, 20 fyll para.: “The
effect of reduced system pressures should be evaluated to ensure that adequate sprinkler flows are
maintained.”). In regard to the response to Staff 1-1:

a) Does not the impact of a 34 psi fire flow residual suggest the current proposal is
incompatible with the hotel’s sprinkler system without further improvements to the water
system?

b) Would not a higher fire flow yielding an even lower (20 psi) residual (for example, from
simultaneous use of an external hydrant for a fire involving both building interior and
exterior) allow the Hotel’s sprinkler system to protect even fewer floors?

RESPONSE:

a) The Company does not know that the proposed fire flow is “incompatible”. Sprinkler
flow tests must be run and reviewed by underwriters.

b) Yes, but that possibility exists now. Most water systems do not provide pressure in
excess of 100 psi so it should be a familiar situation for the fire protection consultant to

make the analysis.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-14 Witness: T. Hansen/D. Vaughan
REQUEST:

The response to Omni 1-1, first page at bottom, references the company having evaluated hydrant
functionality in the system. In this regard:
a) Please describe the results of this evaluation and any corrective actions taken.
b) Does the company believe the current number, type and operability of hydrants is
adequate? Please explain.

RESPONSE:

a) The Company satisfactorily operated all hydrants during the fall 2018 flushing program.
b) Yes. However, additional hydrants could be added to enhance fire protection.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-15 Witness: T. Hansen/D. Vaughan
REQUEST:

The Horizons 2010 Pressure Surge Assessment indicates concerns that well #2 could be drawn
down below the pump intake, resulting in cavitation and introduction of air into the system (see p.
2 at top, p. 3 in middle, p. 9 at top, p. 12 at top). There are reports that well #1 has had to be
throttled back in the past to avoid similar problems, and that flushing air out of the mains is the
current short term cure for Bretton Arms sprinkler system alarms. There are concerns that water
hammer remains a significant system liability (with spikes of 100 psi or more above baseline
pressure reported); that reducing overall system pressure alone, while having some benefit by
reducing the starting or baseline pressure, may under certain circumstances otherwise have no
effect on the frequency of spikes or their amplitude above that baseline pressure; that system-wide
pressure reduction will not occur for at least several more years as currently proposed; and that in
general the company may not be giving adequate acknowledgment, weight, or priority to the issues
of water hammer, potential well over-pumping and air in the system (see, for example, response
to Omni 1-5). In this regard:

a) Please indicate any changes to the well #2 pump or controls since 2010 that would lessen
the potential for over-pumping.

b) Please describe all investigation done by the company to date regarding the issues of water
hammer, air in the system and potential over-pumping of wells, including prior to system
acquisition.

¢) Please listall pre-Abenaki operators of the Rosebrook system the company has interviewed
regarding past operational issues and problems.

d) Is the company willing to consider implementing items that could affect water hammer,
over-pumping and system air, such as the following (Please respond individually to each
item. These are presumed to be in addition to efforts the company has already agreed to
undertake such as the installation of hydrants, manual blowoffs or air reliefs at high points
(Omni 1-5 a)) and a well assessment (Omni 1-5 b)):

1) Automated low water cutoff in each well (identified as an ‘additional needed
improvement’ on p. 13 of the Pressure Surge report, with a 2010 cost of $6,000
each as shown on the first page of Appendix B);

2) Key water main extensions specifically related by the Pressure Surge report to
water hammer (16-inch Fairway Village to Bretton Arms main, 16-inch Fairway
Village to Mount Washington Hotel main - see top of p. 10; see App B pp. 3-4 for
2010 cost estimates);

3) Pressure relief valve at Bretton Arms (3™ para. on p. 9 of Pressure Surge report;
App B p. 2 indicates a 2010 cost of $14,000).
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RESPONSE:

The Company has given priority to the issue of water hammer and the overall pressure reduction
project is intended to address this problem. The Company has no evidence of air in the system
that would account for the water hammer and no evidence that the wells are being over pumped.
The high system pressure is the major issue both from the perspective of water hammer and the
perspective of safe operation of the system.
a) Since acquisition of the system in 2016, the Company has not made any changes to the
well No. 2 pump or controls.
b) The Company has not further investigated for presence of air in the system or over
pumping of the wells based on the stated reasons in the above paragraph.
¢) The pre-Abenaki operator of the Rosebrook system was Nancy Oleson. She did not
provide any further insight into the water hammer problem.
d) Items that could affect water hammer:
1) Yes, the Company will install low water cutoffs in each well.
2) Yes, the water main extensions identified in the Pressure Surge report will be
installed in accordance with the final design by Horizons.
3) No, the Bretton Arms relief valve will not be installed by the Company.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-16 Witness: T. Hansen/D. Vaughan
REQUEST:

The 2010 Pressure Surge report indicated well yield testing at that time was inhibited by the
absence of stilling tubes in the wells (see pp. 11-12). The Horizons Sep 18, 2018 ‘Agreement for
Engineering Services’ Scope of Services Item 3 “assumes the Client will install stilling tubes in
each of the two wells to allow installation of 1” diameter data loggers if such tubes are not already
present.” Is it the company’s intent to install stilling tubes in both wells prior to the well
assessment if they are not present?

RESPONSE:

Yes, the Company will install the stilling tubes as required to facilitate the installation of data
loggers in both wells,
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-17 Witness: T. Hansen/D. Vaughan

REQUEST:

Concerning analysis of the need for potential water main upgrades, the response to Omni 1-8 b)
states “Certainly the Company is willing to provide further analysis within the project scope as
appropriate.” The response to Staff 1-2 appears to indicate water main upgrades won’t be known
until final plans and specifications have been produced (i.., at completion of final design). The
response to Omni 1-10 appears to say determination of the size of a larger main in Base Station
Road may not occur until the construction phase of the project. Please indicate the extent to which
specific water main upgrades may be considered in the Basis of Design Report.

RESPONSE:

The engineering agreement includes the design of the Mt. Adams Lane water main extension.
No other water main extensions are included. However, it is likely that additional improvements
will become evident during the design and, to the extent that they need to be incorporated into
the construction project, they will be included in the final design. Any and all water main
improvements necessary to affect the pressure reduction project will be incorporated in the final
design.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-18 Witness: T. Hansen/D. Vaughan
REQUEST:

Regarding the response to Omni 1-7, please indicate:
a) How the company will determine which main extensions or upgrades are essential to the
pressure reduction project.
b) When the company will determine which main extensions or upgrades are essential to the
pressure reduction project.

RESPONSE:

a) Water main extensions or upgrades essential to the pressure reduction project will be
identified in the basis of design report which will be provided by Horizons.
b) See a)

095



Attachment A
DW 17-165

DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-19 Witness: T. Hansen/D. Vaughan
REQUEST:

The responses to Staff 1-2 and Staff 1-3 appear to indicate an assessment of system valve needs
will be part of the design phase and as such be included in the Basis of Design Report. However,
the response to Omni 1-6 a) appears to say such an analysis will only be done internally by the
Company. Please clarify or explain.

RESPONSE:

System valve needs essential to the development of the pressure reduction project will be
included in the basis of design report. Other valve needs, such as repair and replacement of
inoperable or missing valves, will be identified by the Company as part of its ongoing
operations. It may be possible to include some of these in the design of the project. Otherwise,
they will be addressed under other maintenance and improvement operations.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No: Omni 2-20 Witness: T. Hansen/D. Vaughan
REQUEST:

Does the company own a valve exerciser? If so, please indicate type and where it is normally
located.

RESPONSE:

No.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-21 Witness: T. Hansen/D. Vaughan
REQUEST:

Horizons reports reiterate the need for hydrant flow testing in conjunction with hydraulic modeling
as indicated below:

2016 Report pp. 3-4: “This estimate is based simply on relative elevations and static
pressure conditions and would need to be confirmed with flow testing and hydraulic
modeling.”

2016 Report p. 4: “Should the decision be made to further evaluate reductions in system
pressure, hydrant flow testing and hydraulic modeling of the system at key locations such
as at Presidential View, Dartmouth Ridge Homes and Stone Hill is recommended to ensure
adequate fire flows are maintained.”

2016 Report p. 7: “Determine allowable system pressure reduction through hydrant testing
and hydraulic modeling.”

2017 Report Att. 2 p. 4: “Despite the extensive data evaluation efforts and determining the
most representative demand distribution, the information above does not provide adequate
information to fully calibrate the model. Conventional model calibration involves
measuring pressures and flows in the field and adjusting the model accordingly.”

However, the company has provided the following responses regarding hydrant flow testing:
Staff 1-1: “No flow testing was performed.”
Omni 1-11: “We are not planning to do flow testing for model calibration at this time.”

Omni 1-10: “... the Company will be running a second hydraulic model upon completion
of the project.”

Please provide further explanation of the company’s intentions and reasoning regarding hydrant
flow testing.

RESPONSE:

The Company agrees that testing and subsequent calibration of the hydraulic model is an important
task. Therefore, the Company will require “C” factor testing and flow testing as a preliminary step
in the design. Horizons will then be able to confirm or revise the recommendations of the hydraulic
modeling report. A supplemental memorandum describing this effort will be included in the basis
of design report. The design agreement with Horizons will be revised accordingly.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-22 Witness: Pauline Doucette

REQUEST:

Please list the individual Rosebrook system operators employed by Abenaki from time of
acquisition to present, including dates of service, where based, whether full or part time, and the
number of other systems operated by that individual along with the Rosebrook system.

RESPONSE:

All operators are employed by New England Service Company

Employee Dates of Service Location Full Time Other Systems Operated

Nancy Oleson 10/16-2/18 Rosebrook FT 2-Wastewater Systems

Alex Crawshaw  10/16-7/18 Gilford FT 2 Abenaki Systems & other contracted Systems
Kenneth Goode  10/16-5/18 Rosebrook FT 2-Wastewater Systems

Taylor deOgburn  10/18-Present  Gilford FT 2 Abenaki Systems & other contracted Systems
Brian McCall 2/18-9/18 Gilford FT 2 Abenaki Systems & other contracted Systems
Philip Sausville ~ 2/18-Present Gilford FT 2 Abenaki Systems & other contracted Systems
Samuel Pitre 7/18-1/19 Rosebrook FT None

All individuals based in the Gilford location worked on a coordinated basis to provide daily
operating and maintenance tasks to the Rosebrook system.
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DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-23 Witness: T. Hansen/D. Vaughan
REQUEST:

The 2017 Horizons report, Att. 2, p. 4 indicated that a disparity in pump outputs “suggests one or
more of the following issues: the pump curve is incorrect, the [well pump station] flow meter is
incorrect, or the pressure gauge is incorrect.” There was some question during the December 14,
2018 water system tour whether the pump station meter was even working. Larger meters are
typically required to be tested annually. The response to Omni 1-11 indicates the “station flow
meter is regularly calibrated”. In this regard:

a) Please indicate the date of last calibration of the meter.

b) Please indicate the diameter of the pipe the meter is installed in.

RESPONSE:

a) The production meter was calibrated in May 2018.
b) The diameter of the pipe is 12”.

100



Attachment A
DW 17-165

DW 17-165
ABENAKI WATER COMPANY, INC. - ROSEBROOK WATER SYSTEM
Request for Change in Rates, Step II Scope of Engineering
Omni Mt. Washington Discovery Requests - Set 2

Date Request Received: 2/25/19 Date of Response: 3/4/19
Request No. Omni 2-24 Witness: Pauline Doucette
REQUEST:

Please provide water produced, consumed and unaccounted-for by month, for the most recent
12-month period for which it is available.

RESPONSE:

Please see Attachment Omni 2-14, UAW
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DW 17-165 Pressure Reduction
Attachment Omni 2-24

February-18] March-18 | April-18 | May-18 | June-18 | July-18 | August-18 | September-18 | October-18 | November-18 | December-18 | January-19

x
! Production {gals) 4,522,900 4,029,300 2,603,913 3,087,187 3,641,100 3,589,800 4,755,200 3,068,100 3,720,100 2,578,000 4,413,700 4,036,700

2
8| consumption (gals) 3,631,275 3,428,736 1,927,054 2,283,675 3,041,265 2,980,299 3,593,664 2,854,019 3,081,819 2,335,261 3,762,116 3,460,278

o
Trailing 12 Month UAW |  9.89% 11.68%  14.91%  19.32%  19.59%  15.35%  16.68% 22.24% 16.60% 16.52% 17.23% 17.39%
AVG. Daily Prod 112,564 | 113,436 116620 117,218| 118378| 120370| 121,892 129,915 | 122,692 120,679 119,930 | 120,674
AVG Daily Cons 101,381 | 102,329 | 100,310 99,283 | 100,316 99,561 | 100,487 101,338 | 102,323 100,746 99,264 99,686
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VIA ELECTRONIC DELIVERY

Christopher R. Tuomala, Esq.
N.H. Public Utilities Commission
21 South Fruit Street, Suite 10
Concord, NH 03301

Thomas B. Getz, Esq.

McLane Middleton, P.A.

11 South Main Street, Suite 500
Concord, NH 03301

Lawrence Devito
Rosebrook Association
250 South St
Tewksbury MA 01876

Re: Docket No. DW 17-165

D. Maurice Kreis, Esq.

Office of the Consumer Advocate
21 South Fruit Street, Suite 18
Concord, NH 03301

Paul Mueller

Bretton Woods Property Owners Association
4 Tiffany Drive

Randolph, MA 02368

Paul Luongo

Abenaki-Rosebrook Summary of Discussions with Omni and
Abenaki Request for Concurrence on Scope of Engineering and Phase 11

Dear Staff and parties:

This letter is to update Staff and the parties on Abenaki Water Company, Inc.-Rosebrook
Water Company, Inc.’s (“Abenaki” or “Company”) discussions with Omni Mount
Washington, LLC (“Omni”) and request your concurrence on moving forward so that we
may report to the Commission and proceed with certain phases of Abenaki’s proposal and
close out this phase of the procedural schedule.

As you know, the Commission approved procedural schedule concerning Abenaki’s Step I1
and concluded with a technical session on March 20, 2019. Since that technical session,
Abenaki and Omni have met to discuss resolution of Omni’s concerns with Abenaki’s
engineer’s proposal to address the extreme, high pressure within the water system. Those
discussions have not produced any changes to Abenaki’s goal of reducing system pressure.
The discussions have also not changed Omni’s position, its objection is largely focused on
the storage tank and demonstration that the recommended plan is the most cost-effective
approach to the problem. Omni however, is supportive of the Company’s plans to apply

for grant funds.

P.O. Box 1623, Concord, N.H. 03302-1623
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Abenaki Water Company, Inc.
Request for Concurrence
Page 2 of 4

Given that it is May and Abenaki’s costs for its engineering plans are to be submitted in
September and, importantly, that Abenaki not lose this construction season, Abenaki
requests, pursuant to section D, paragraph 6 of the settlement agreement, to amend the
procedural schedule to allow Staff and the parties to file a recommendation concurring on
the scope of its engineering plans, by May 24",

History of Evaluation

Since acquiring the Rosebrook water system in September 2016, Abenaki has reviewed the
system’s needs and priorities. These reviews are manifested in the January 7, 2019
compliance report filed by the Company in this docket as well as in Abenaki’s responses to
Staff 2-1, Tech 1-4 and Supplemental Tech 1-4. The first review (2016) was part of
Abenaki’s due diligence and Abenaki retained Horizons Engineering, Inc.’s (“Horizons™)
because of its ready historical understanding of the system. (Horizons had prepared a
pressure reduction analyses in 2010 for the prior owner of the water system. See Abenaki’s
response to Staff 1-6.) Abenaki refined that analysis in 2017 and, most recently in 2018.
See Horizons’ Analysis and Recommendation Summary, dated September 5, 2018,
submitted as Attachment 3 to Abenaki’s January 7, 2019 compliance report.

Abenaki’s assessment has not been done in isolation. Abenaki has been in regular contact
with the New Hampshire Department of Environmental Services (“NHDES”) over a
number of years. The NHDES has made repeated requests that pressure be addressed, both
before and after Abenaki acquired the system. The NHDES supports Abenaki’s pressure
reduction proposals, in particular, phases II, III, and [V. Abenaki and Horizons considered
NHDES’s comments in formulating the 2018 Analysis and Recommendation. This
correspondence and support have been provided in the September S, 2018 Horizons report
and in response to Omni 2-3.

Plan Going Forward

As discussed in the January compliance report, data responses, and at the March technical
session, Abenaki plans to address the high pressure over the course of four phases. The
phases are necessary to pace financings and avoid rate shock. Abenaki believes it has
addressed the Commission’s questions, which were: that Abenaki detail the solutions it
considered before contracting with Horizons, the other possible options available to address
the water pressure problems, provide the reasoning supporting the construction of the new
water tank, and demonstrate that the phases are the best and most cost-effective solutions.
Importantly, the NHDES supports Abenaki’s solutions and understands that engineering
designs must be developed first in order to finalize additional details of the proposal.

Phase I involves completing engineering design of the system improvements (2019). Phase
[I involves construction of a new transmission main and one booster pump station (2019-
2020). This project will reduce the pressure at the well to 100 psi and reduce safety
concerns associated with operating the wells at 200 psi.!

! High pressure at the well pump house is of concern in light of the dangerous pipe break

that occurred in 2011. See the Company’s pressure reduction presentation filed with the
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Phase III involves later construction of two additional pump stations and installation of
pressure reduction valves (2021-2022). The phased approach is intended to build upon
each other to address the high pressure in an integrated fashion. The Company has agreed
to eliminate Phase IV (storage tank) from the current engineering services contract with
Horizon’s. The need or desire for a new tank can be revisited at some future time. The
tank is not essential for the pressure reduction project.

Discussions with Omni

Abenaki and Omni met and corresponded multiple times after March 20",
Notwithstanding those meetings and exchange of information, Omni is not prepared to
support Abenaki’s proposal. Omni maintains that its questions have not been resolved. .
Omni is supportive, however, of Abenaki’s application to the Drinking Water and
Groundwater Trust Fund and will assist in the application, as appropriate.

Abenaki’s Position

Abenaki still believes that the phases set forth in the 2018 Horizons report are the best
solution to the pressure problem. Action must be taken now. The reality of delaying
addressing the high-pressure problem was made real on Easter Sunday, April 21, when
Omni suffered a break in its 8-inch service line. Due to the holiday weekend, Omni urged
the Company to delay shutting off the service until Monday when it could effectuate repair
of the line. The Company remained on site to monitor the leak and the impact of the leak
on its water system until the repair.

This break illustrates how significantly the extreme high pressure compromises the water
system and adversely affects customers. At the March technical session, Horizons and
NHDES stated that service lines are prone to leaking under high pressure. The pressure
within Omni’s service line that Sunday was between 180 and 195 psi. This is extremely
high considering Puc 604.03 requires normal operating pressures of not less than 30 psi and
not more than 100 psi. (For service connections made prior to 1997, pressures are allowed
to be between 20 and 125 psi.) . The phases proposed by Abenaki will address the high-
pressure problem and, importantly, improve safety, and operations and maintenance.?

Abenaki shares Omni’s concern that the recommended plan be the most cost effective
option. It is Abenaki’s plan to collaborate with Omni during the design phase. The
Company will pursue any and all opportunities to reduce the overall project cost. The
design phase is where we will identify and adopt cost effective options.

Commission on June 20, 2018 as well as its response to Staff 2-1.

? The high pressure makes it difficult for Abenaki to conduct regular maintenance. As
mentioned at the technical session, high pressure prevents regular exercise of valves and
creates water hammer when hydrants are flushed. Many pumps for chemical injections
won’t operate above 150 psi.
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The longer pressure reduction initiatives are delayed, the more Abenaki becomes
increasingly concerned about damage liability, proper operation of the system and operator
safety. Consequently, Abenaki will seek relief from liability due to high pressure in those
parts of the system where pressure remains above 100 psi.

Conclusion
In order to maintain its construction window, Horizons needs to commence its design work
now, at a minimum, on the phase II transmission main and booster pump station. Abenaki
seeks Staff and the parties’ concurrence on phases I and II so that we may advise the

Commission and move forward. The Company appreciates Staff and the parties’ attention
to this very important issue and seeks your reply as soon as possible.

Very Truly Yours,

Marcia A. Brown

cc: Randal Suozzo, NHDES
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Laflamme, Jayson
From: Tuomala, Christopher
Sent: Friday, May 31, 2019 8:26 AM
To: Laflamme, Jayson
Cc: Descoteau, Robyn; Vercellotti, Joseph
Subject: FW: Follow-up Question
Attachments: Reconciliation of Rosebrook (Abenaki Water Co.) Pressure Reduction Initi...docx

FYI - My response from Omni regarding their issues with Abenaki and if they have a proposed engineering solution.

From: Getz, Thomas <Thomas.Getz@MCLANE.com>

Sent: Thursday, May 30, 2019 11:18 AM

To: Tuomala, Christopher <Christopher.Tuomala@puc.nh.gov>
Subject: RE: Follow-up Question

!ATTENTION: This email has originated from outside of the organization. Do not open attachments or click on
links unless you recognize the sender and know the content is safe. .

Chris,

You asked whether Omni, after reviewing Abenaki’s high-level engineering proposals, could offer any
alternative engineering solutions to the water pressure problem, specifically whether there are any alternatives
that Omni is in a position to share with respect to Phases II and III. You also asked whether Omni objects to the

possible costs or the proposed solutions themselves.

As you may be aware, Doug Brogan has spent considerable time going over Abenaki’s proposals including as
part of discovery last year. As a general matter, he agrees that a phased approach to addressing water pressure
and other O&M issues pointed out by Chris Ellms makes sense but, because Abenaki’s proposals are so high
level, and because the phases have been subject to change as you can see from the attachment, neither Doug nor
Omni can address the reasonableness of the phases or alternatives to them precisely due to the lack of
engineering detail and cost information. As a consequence, Omni could not go along with Abenaki’s recent
request for concurrence and Omni objects to moving ahead with Step II under the Commission’s Order because
the costs are unknown and there is no proven solution, just a general approach that might eventually lead to a

solution.

At the same time, Omni agrees that the Commission’s Order has created constraints in respects that may be
irreconcilable. Step II recovery of $100,000 in engineering costs appropriately puts on Abenaki the burden of
demonstrating that it has developed the “best and most cost effective solution,” which solution it points out will
only be apparent when Horizons has prepared the final designs. Thus, Abenaki essentially admits that it does
not currently have the information to make its case. Correspondingly, Omni and the other customers have no
other recourse than to point out the inadequacy of Abenaki’s January 7, 2019 report and subsequent information
relative to the Commission’s Order. Furthermore, Omni’s concerns about Abenaki’s plans have been
heightened by the implications of Abenaki’s recent assertion that it is not responsible for the 8-inch water main

that serves the Mount Washington Hotel.

Omni appreciates that Staff is interested in finding a way forward but, unfortunately, at this stage Omni is not in
a position to offer an engineering solution. As Omni noted at the last technical session, however, there may be
a procedural solution to the impasse. Omni would be open to discussing with Staff, the OCA, Abenaki, and the
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other parties, a request that the Commission clarify or amend its order to get over this hurdle in a way that could
allow Abenaki to make the best use of engineering dollars contemplated under Step II without subjecting
customers to the potential consequences of a premature and unsupported determination that Abenaki has
developed the “best and most cost effective solution.”

Please let me know if you have any questions or would like to discuss this further.
Thanks
Tom

From: Tuomala, Christopher <Christopher.Tuomala@puc.nh.gov>
Sent: Tuesday, May 21, 2019 11:28 AM

To: Getz, Thomas <Thomas.Getz@MCLANE.com>

Subject: Follow-up Question

CAUTION - EXTERNAL EMAIL

Dear Tom,
Thanks for taking the time to chat earlier.
After mulling it over, | did have some additional engineering questions.

As the subject matter for this “Step iI” phase is dictated (or handcuffed) by the Commission’s order to specifically
address Rosebrook’s water pressure problem, Staff would like to know if Omni, after reviewing the high-level
engineering proposals from Abenaki, can offer any alternative engineering solutions to the water pressure problem? |
understand Omni is hesitant to sign off on any of Abenaki’s engineering proposals as the solutions do not have any
concrete costs associated. Staff, however, would like to know if Omni specifically objects to the possible costs involved,
or to the proposed engineering solutions themselves.

Staff would find it extremely helpful if Omni could offer any alternatives to the water pressure problem that Abenaki has
not already offered. Specifically, are there any alternatives to following that Omni is in the position to share:

Phase Il ~ Construction of a new transmission main and one booster pump station.

Phase il — Construction of two additional pump stations and installation of pressure reduction valves.

| appreciate your time and consideration into Staff’s request.

Best,

Christopher R. Tuomala

Staff Attorney/Hearings Examiner

New Hampshire Public Utilities Commission
21 South Fruit Street

Concord, NH 03301

(603) 271.6011

Christopher. Tuomalafépuc.nh.cov

THIS TRANSMITTAL AND ATTACHED ACCOMPANYING DOCUMENTS (if any) IS INTENDED ONLY FOR
THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS ADDRESSED AND MAY CONTAIN
INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, PROPRIETARY, AND/OR EXEMPT FROM
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DISCLOSURE UNDER APPLICABLE LAW. If the reader of this message is not the intended recipient, or an employee
or agent who is responsible for delivering the message to the intended recipient, you are hereby notified that any
dissemination, distribution, or copying of this communication, in any manner or form, is strictly prohibited. If you have
received this communication in error, please notify me immediately, delete it from your machine's memory and destroy
any hardcopy information. Thank you for your assistance.

The information contained in this electronic message may be confidential, and the message is for the use of
intended recipients only. If you are not an intended recipient, do not disseminate, copy, or disclose this
communication or its contents. If you have received this communication in error, please immediately notify me
by reply email or McLane Middleton at (603) 625-6464 and permanently delete this communication. If tax or
other legal advice is contained in this email, please recognize that it may not reflect the level of analysis that
would go into more formal advice or a formal legal opinion. [xdf]
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Rosebrook Water System Pressure Reduction Project
Estimated Timeframe of Activities (January, 2019) Revision No. 1
l’rojectN YEAR
. Referamce No.
Estimated Y r r v
ACTIVITY Cost 2019 2020 2021 2022 2023 2024 2025

1|2|3]|als|6|7[8]9]0f11]12 13]14 xslxg]u wlulzo’n lZIZ!FZGZS!BIZ‘I 28/29130{31}32 33[34 35|13 372!1214041 4243444546474842]505) 52|53 54| 55| 56| 57| 58] 59| 60| 61 62| 63| 64| 55| 66{ 67| 68] 69| 70| 71| 72| 73| 78| 75{ 78] 77] 78] 79[ 80| 81| 22

Phase 1 - DESIGN including Basis of Deslgn
Report and ongoing coordinatxon wuh DES $100,000 16-09
OMNI and PUC > X\ { \

Phase "1 -Bidding and construction of|
Contract 1 including the transmission line| $1,000,000
and booster pump station No. |

re‘é‘ovrlng SI, 0 ,00 0

Phase 111 - Bidding and construction of]
Contract 2 including PRVs and two| $1,000,000
additional purp stations (Nos. 2 and 3)

T PR R O g2 orar

Petition’ “reco "ering ~ste
}‘

0,000 4

$1,000.000

Phase IV - Bidding and constriction of
Contract No. 3 including new water storage| $500,000
tank

Petition reco \Ze"ﬁg“'i"te" ‘increase of $500,000

Total Estimated Project Cost $2,600,000
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