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Debra A. Howland 
Executive Director 
New Hampshire Public Utilities Commission 
22 South Fruit Street, Suite I 0 
Concord, New Hampshire 03301-2429 

Re: DW 17-165 -Abenaki Water Company, Inc. I 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 II 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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1.0 PURPOSE AND SCOPE 

For over 10 years there have been noticeable pressure fluctul'ltions within the system at 
the Mount Washinglon Hotel and Dretton Arms Hotel causi.ng fa lse alarms in the air· 
filled sprinkler 'system during periods of occupancy. There are suspicions tlrnt the new 
larger· submersible pump i11stalled in 2006 lrns the capai.:ily to over pump 1he well and 
allow ai1 into the pump ,intake. Tb c air i.s then introduced jnto the distribution piping. 
Historically there lrnvc always been pressure surges (evon before the Mount Wnshingwn 
Hotel was reopened in 2000) but the sltrges hove increased in freq uency over the years. A 
prcSSlll'C relief valve wns instnJlcd al the Mount Washington Hotel Lo help remedy the fire 
uh11111 activutions and there hnve been no false alarms there since. In addition to the 
pressure surge issues, the system has experienced chronic unaccounted for water loss and 
has several non-functioning valves nnd coJ'l'odcd piping located within the· plllnp station 
building. 

Tho pmposc of this assessment is to attempt lo identify potential causes for lhc pressure 
sl1rges experienced at the Mount Washington Hotel and Bretton Arms, and proposes both 
short- and long-tcnn solt1tions for the problem. The repo11 will also discuss documented 
water loss, contaminant risk to the Rosebrook Well Field, and other system deficiencies 
iclenti fied by ei ther !he waler system operulor or pnst work Jlorizons staff complctccl for 
the water sy~tcm . In addition, th is ossessmcnl wiU provide engineering opinio1is of cost 
for impl cincnting the proposuu improvemcn!s i11lc11clcd lo address lhe pressure surges and 
other system dcficfoneies. 

2.0 DACKGROUND lNFORMA TION 

The Rosebrook Wuter system provides domestic water and fire protection for 
up-proximately 14 commercial and 403 residential se1·vicc connections in the Village of 
Brctton Woods locutt:d in Carroll, New Hampshire. Water for the system is provided by 
two overburden water wells. These include Well ill, 43 foot deep 12'' x 24" grovel 
pnckcd well with an estimated yic.;lcl of 322 gallons per minute ond Wcll 1/2, a 12" x 24" 
gravel packed well wi th an estimated yield of 425 gnllons per minute. Well #1 is locntcd 
inside the Rosebrook pumJJ house build ing and is equipped with a vertienl turbine well 
pump. Well /f2 is localed approximately I 00 feet north of the pump house and is 
equipped with a submersible well p,ump. The pi11np in Well #1 features u variable 
frequen cy drive nnd the Wcll 1/2 pump fcntures a soft-start system. The pump house 
building hou~cs cql1ipmcnt fol' injccti(lll of soda ash and sodium bypochlorite, water 
meters, and other equipment. The water system is equipped with a 600,000 gallon 
atmospheric storage lank located within the B1·etton Woods ski area. 

' 
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3.0 PRESSURE SURGE ASSESSMENT 

3.1 Dttbt CoJlection & Review 

To better understanq what causes pressure surges withi1i the Rosebrook system, d~ta sets 
were collected to determine'possible causes. ln 2008 pressure chait recorders were 
installed at the Mount Wa~hington Hotel (MWH), Bretton A1111S Hotel (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 pressul'e 
smges large enough to cause fire ala1111 activation at the Bretton Arms., Occupancy 
records were obtained from the MWH and BAH for comparison ofroom occupancy and 
fire alann activation using Daily Security Repo1i 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 W!JS 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 contain's one well which had an observed output of 343 gallons per · 
minute at 185 psi dming the site visit in June, 24 2009. In 2006 the submersible 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 caus~d possible air intrusion into the distribution system. 

The Mount Washi11gto111lotel . 
The Mount Waiihington Hotel recently installed a pressure relief valve. TJ1e maintemmce 
<.:rcw has verified that the valve releases frequently and has reduced the pressure surges 
such that no sprinkler false alarms at the MWH have occu11·ed since installation. The 
maintenance crew also indicated .that surges occurred du1ing 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 Brei/on Arms Hotel 
The Bretton Anns Hotel air-filled fire suppression system requires a minimum of 40 
pounds per square inch (psi) pressure tlrnt iR maintained by an air compressor. The 
ubserveJ waler prt:ssure was 175 µsi au<l lht: observed rnaxi111urn pressure tH::edle 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 hoi1se and laundry at MWH was completed to 
dete1111ine if the boiler or washing machines could draw enough \vater 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 long lengths and small 
diameter of pipe (2" copper), could contribute to the pressure surges. 

3.2 Water Hammer Analysis 

' 
Jn order to bettcr understand\vJrnt 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 magnitude 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 MWI-1 parking lot. Although pockets of air in the system 
can 11ave 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 area 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 MWI-1 boiler house and laundry room were also 
modeled using maximum possible flow in the foed 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 (ass\.1111ing the pressure wave is much faster than the 
time it takes to activate the valve), and the wave is blocked from 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 where 
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pressure surges were more likely. The number of surges large enough to activate the 
alann was grouped by day and by time of day and is summarize.d in the fr\Jlowing table: 

Monday I ----
Tucsdnv 0 
- ---"----

I 3 4 
Wednesday ,0 3 4 2 ___ ___,_ 

-,--

Thursday I 3 0 0 ___ __._ 
-. ---

Fl'ldny 0 4 2 4 --
Saturday I J 2 2 
_Sund Ry 0 3 5 

Total(%) 3 (6%) 18 (34%) 18 (54%) ll4c26% 

The table shmvs that the largest number of occul1'ences was on a Friday and the most 
frequent time of day was between 110011 and 6pm. The least Hkely day for an alarm 
activation was on Thursdays, and the least likeJy time was between tbe hours of midnight 
and 6am. 

A second ::;urge grouping was organized by day and by time of year in order to detenninc 
the most frequent alann activation time of year. This grouping showed that the most 
frequent period was between January and March and the Jenst frequent period was 
between July and September and is summarized in the following table: 

__ Numb<:_r of Surg~s IJy Duy of Week and Time of Year Summnry Table 
Day 

Monda 
Tuesda 

Wcdncsd 
Thmsd1 

" . 
L 

Fridny 
~- ·-Saturdn -- --

Sllndn:v --· 

Jan-Mar 
5 ,_ __ 
5 
3 
2 

I-

1 ·-
I 
4 

Total (o/c ·' _----1..! ( 40%) 

Aor-Junc Jul-Sep 
0 0 
2 J 
3 3 

~---·--

· 2 0 
2 0 

' . --3 0 
4 0 

16 (30%) 4 {8%) -

Pressure Su/'ge U11iformi~)1 within Distribution System 

Oct-Dec Total(%) 
2 7(13%) 
0 8 (15%) 
0 9 (17%) 
0 _4 (8~oL 
7 10 (19%) --
2 6(11%) -

9 (17°/~5 I 
12 (22%) 53 (100%) 

The infomrntion 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. 111e ability of a distribution system to reduce the 
prc3surc 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 

5of13 



Attachment A 
DW 17-165 

021

the hotel Ill ay be n:duced by the absorbing factors listed and can account for 
colTesponding but low intensity pressure surges at the base lodge. Of the 53 fire 
activations at BAH, only four were recorded at all locations, and thilteen captured fire 
alairn activation surges at the BAH and MWH. The two chmis below show the difference 
in magnitude of the pressure surges taken from BAH and MWH. , 

Data Recorder Charts from 2/13/08 to 2/18/08 

~ f.·' '::: ~'· i 
· i· ~ ,· . • 

;<:~ \. 1 

}\ I - \ :'. 1\' ) ~ ,;• i 

/~~· • '" . ~~~{i. ~· . I ;·.,.,~ 
, ·' ·~ ,.~tJ\ 1 '1~ '.1 ., .

1 
I .r'; 

• • ) t t. . • ·:. p . > I '· •/ I /":' I .,,. / 
,. I~ '· \ ··1·; · ,.-, .. .,. ·c . .. I . ..,. ·~ . .(, . ,,. · ~.;··. ' . j:----. . . .... ('~ \ •, ,· ,.. .. 

t/1 I \. " ! ... l • . . ; _. ~{. I: ,.; '.· . I ~ 
~.! .. ;·.:· l. ·; ~ ··:,. n.: ·-~-~ '.~:._!~;~:~:. ··.~ ~ .. ~,~ 

f' • , : th \ "-',,. ' r • '" /' . I I \-' '· .. ;-. ~ ·. • • • 

1; ·· / \ .. . ·~l .. · '··v · I ··: . . \i' t: ..• 
. •\ '· \ \~t,, ' . ' I • ,,·\..: ". "''::.. \ -:-: :,, 

q,, .,, .\ . . •'...:rt!" 

I 4" • • '-°"'" 
Bretton Arms Mount Washlugton Hotel 

.___ - --' 

Not all recorded fire alarm activations caused by pressure surges were captured by the 
.data recorders. Missing or mislabeled chaits 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 ]Jossible. · 

Occupancy Influence 
Occupancy records from the MWH and BAH show limited con-elation hetween 
occupancy and the occurn~nce of a pressure surge Jarge enough to activate the :fire alarm 
at the BAH. The percent occupancy ond fire alann activation occurrence is summarized 
in the following table. 

- - Room Occuon11 cy and Fire Alarm Occurrence Coi.!!J.rnl'ison Tnble ....___ 
·- ·--~----------

Locfltion Pcrcont Occtt Percent Occurrence 
25% 40% 

MWH 50% 50% --·-·-
75% 25% 

- · -
25% 67% 

BAH 50% 25% 
75% 14% -

The average room occupancy dming all fire alarm activation occurrences was around I 0 
(29%) for BAII and 95 (48%) for the MWH. There was only one occurrence (2/16/09) 
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when the both were near full capacity (BAI I-33 and MWH-199) and tl1cre was fire alann 
activation caused by a surge in pressure. 

Pump fl!fluence 
The pump records showed only 3 of 53 (6%) instances when pump 2 was on during a 
pressure surge large enough to activate the sprinkler alarm at BAI l. This suggests that 
pump stati up or shut down isn't a primary cause of water hammer. 

A i'.r flitrusion l11fluence 
Generally, l1igh, pressure air pockets within a distribution system can decrease the amount 
of flow necessary to create a shnilar pressure surge without air pockets. Upon review of 
distribution main layoi1t and fopographic maps, two possible locations for air pockets 
were identified . The first noticeable high point within the dish·ibution system is in the. I 6-
inch water main and sta1ts near the intersection of Route 302 and the Cog Railway Base 
Road. From the intersection the main runs along the road for approximately 600 foet 
before dipping down. The elevation change along this 600' Jong run is approximately 7 
feet, assuming unifonn depth of cover. The second high point is on the 8-inch main 
feeding the hotel and nms approximately 300 foet under the parking lot before dipping 
down a11d serving the hotel. The elevation change along the nm is around 10 foet. The 
cffocts 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 La1111d1J' Room 
/\.high flow of 160 gallons per minute was calculated at the boiler house assuming static 
conditions and pipe size and lengths observed in the field. A 2-incb line downstream of 
the pressure reducing valve in the ca11)enters shop (reducing to around 80 psi) feeds a 
condensate tank in the boiler house. According to maintenance crews, the amount or 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 
pressme could be as shown in the tHble shown below. The recommended time to 
completely close tl1e valve without causing a pressure surge is ] minute 10 seconds ( J 0 
times the travel time of 7 seconds). . . 

The high flow used at laundry room to calculate pressure smge potentia1, was 150 gallons 
per minute based on an observed flow for one washing machine. Assuming the flow to 
the laundry room was stopped instantly when the washer shut down, the change in 
pressme could be aR higb as presented in the foll()wing table. 

Calculated Pl'Cssure Sur cs Usin Calculated Peal< Flows --------. 
Locatiou 

Flow Rate Pl'essure Surge Pressure Surge 
(gpm) without Air Pockets si witlt Air Pocl<e.!UP.si 

160 41 43 
, MWII 

Boiler House 
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MWH 
Laundry 
Room 

150 I 28 I :- 29 J 
Both the latmdry 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. 

Hi.gh Demand 1T1fl11ence 
Water usage data from MWH and BAH provided by Rosebrook Water Company was 
used to appro:ximate tbe peak flow at the MWH 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 infonnation 
on usage can be found in Appeudix A. 

To compare the effect of peak demand at the MWH and the BAH the pressure surges 
from water hammer were calculated t1sing 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 hammer. 

Location 

~alculated Pressure Sur •cs Using Peak Demand Flow 
Peak Usage Pressure Surge I Pressure Surge 

m) without Air Pockets (psi) With Air Pockets (osi 

MWH I 597 I 85 I 91 ' 
I BAH 20 - 3.2 3.3 

As the table shows, there is little change in pressure at the BAH, but extremely J1igh at 
the MWH under the peak '1sage conditions. This suggests that the MWH demands under 
peak usage are high enough to generate obse1ved surges shown by the data recorder 
chm1s 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 and the data docs 110t support a high number of alann occull'ences during 
periods when the hotel could experience peak usage (morning and evening). T11is i<lea 
suggests that the peak usage at the MWH could contribute, but there are other 
unaccounted usages with a high flO\'v rates causing alann activations. 

The source of the pressure surge at the hotel prior to ope11ing in 2000 is not known, but in 
order to generate a surge there needed to be high dt:mand elsewhere in the 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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3.4 Recommendations 
, 

Assuming that modifications to t11e sprinkler systems arc not practical, the following 
aclio11s are recommended to reduce pressure si.1rges at the Bretton Arms Hotel causing 
false fire alarm activations: 

Short Term - Pump Adjustments 
Adjust pumping rates or alternate weJl pumps to reduce likelihood of over pumping of the 
submersible pump (Pump 2) and ongoing introduction of air into distribution system, 
This·wj]] reduce the amount of air in the system and reduce pipe velocities required to 
generate water hamme~- pressure surges. 

Shol'I Term - Pressure Relief Valve installation 
Install an adequately sized pressure relief valve oi1tside the Bretton Amis in a vai.1lt or 
inside the Bretton Anns jtist before the sprinkler connection. A relief valve would relieve 
high pressures caused by inegular and uncontrollable surges within the system. 

Shol'f Term -Additional Hydrant Installation 
Install additional hydrants at high points at the Rt 302/ Base Station Road Intersection 
and in tbc 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 wpul<l confirm the location to minimize excavation damage to existing 
madway and parking and would help to identify optimal hydrant placement. 

Short Term - Maintenance & Fire H11drant Use 
An improved maintenance schedule.and practice for flushing Jines should be established. 
The occupancy trend indicated pressure surges large enough to activate the fire alarm are 
more likely to occur when there ure Jess people staying at the hotel and may be during a 
period when the hotel is experience maintenance. Flushing lines should be pcrfonn~d 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 compresslo11 wave to travel to the tank and the rarefraction 
wave to return to the source is 7. seconds. By increa:-;ing the travel time hy a factor of 10, 
the total lime to close the valve off the main should never be less than l minute and 10 
seconds, This will gradually release the pressure smge 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 pressure 
reducing valve. A pressure reducing valvc will aggrnvate pressure surges because of its 
ahi.lity to block the high pressure surge instead of releasing energy at the end of the 
service during the return of the rarefraction wave. Activities generating such flows that 
could be rapidly shut off using a common ball valve, including snowmaking, inigation, 
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and/or maintenance, should be properly managed to prevent instantaneous reduction in 
flow. 

Long Term - Water Main Extension Option J: Bret/on Arms ~Main Extensi'.on 
Connect the J 6-inch main at Fairway Village to the 6-inc1t main at Bretton Anns to loop 
the system and distribute pressure 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 1'erm - Watm· Main f.,J..:tension Optio11 2: Mount Washington Hotel Main Extension 
Extend the 16-inch water main from Fairway Village to Mount Washington Hotel. By 
looping !he sy:>tcm, the velocity 

0

in the 8-inch main servicing the Mount Washington 
Hotel and the likelihoocl of wn'tcr hammer at that end of the system would be reduced. 

lt should be noted that the proposed short and long term improvements assume that the 
configuration of the sprinkler systems require existing operating pressurns and they 
cannot be modified to operate under lower static system pressure. However, Horizons 
strongly recommends additional dialog with the sprinkler system designer to confim1 that 
system pressures cannot be lowered while still maintaining proper system function. 

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

' 4.0 WATER LOSS REVIEW 

Waler use data appear to indicate that the Rosebrook system has un excessive amount of 
unAccounted water loss. For the 2008 operating year the water system operator reported 
that the system could not account for Approximately 29% of the water pumped from !lie 
two system wells. Jn the firsi qua1ter of 2009 (the lutes! qua1ter for which Horizons has 
data) the system could not account for approximately 38% of !he waler pumped from the 
wells. New Hampshire Department of Environmental Services (NHDES) administrative 
rnlc Env-W q 2101.05 U) requires that systems with more than 1 5 % unaccounted for 
water prepare and submit a response plan. to address the loss. Horizons is cun·ently 
unaware of any fonnal response program. 

In discussioils botl1 Mark Fuller, the former water system operator, and Nancy Oleson, 
the ctment operator, indicated that several steps had been taking in a11 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 poJential opp01tunity 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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infomrntion indicates that sprinkler systems in the hotel complex buildings were designed 
for the existing opernting pressures and would not be properly operation.ii under lower 
pressures. 

In order to address the excessive percentage of unaccounted for water Horizons 
recommends .the following: 

o Cm}finn that the sprinkler systems in the Mount Washington Hotel and 
su1rnunding buildings arc in fact incompatible with lower system operating 
pressures. 

e Jf one does not exi,st, develop u t:omprehensive response plan to address the water 
loss. This plan should include a k:nk detection survey strategy and schedule, and 
a scope for assessing potential un-metered wuter use . 

5.0 WELL YIELD ASSESSMENT 

5.1 Wntm· 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 nnd Well 112> an approxi mately 50 foot 
deep 12" x 24" gravel packed well with an estinrnted yield of 425 gallons per 
minute. Well #1 is located ins ide the Rosebrook pump house buildin·g and is 
equipped with a vertical turbine well pump. Well #2 is locnted approximately l 00 
foet north of the pu mp house and is equipped with a submersible wdl pump. · 

5.2 Well Yield A.ssessment 
In September of 2009 data loggers were installed in the two Rost;brook water 
supply wells and one nearby monitoring wel l to facilitn te collection of p\lmping 
and non-pumping water level clatu. The da ta loggers were instu lled on September 
I 01

1t. 2009 and removed on October 5111
, 2009. Dming installat ion it was 

discovered that neither.of the pumping welJs were equipped with stilling tubes) 
and tl1erefore it was not possible to install 0ither data logger to a depth equivalent 
to that ol'thc pllmp intake. The data loggers were prng1u111mcd to c.:ol lcet wttter 
level data once per minute. During the period from September 10111 through 
Seplernbel' 22•it1 Well # I was oporulcd on average of nJ>proximutcly 7-10 hm1rs per 
day and Well #2 renrnined offline. On September 231 operation of tlw wells was 
switched, and Well #2 was operated approximately 7-J 0 hours per day through 
the remainder of the monitoring peJiod while Well #1 remained offline. 

Data collected dming the monitoring period fo r the three wells are presented in 
chorts located in AppencUx C. In general, pumping water level data indi cated a 
moderate hydraulic co1111cction between the two wells. Data also showed that 
water levels foll below both data loggers within one minute of the start of 
pumping. Because of this, it was nol possible to measure maxhmtm drnwdown in 
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each of the wells during active pumping. However, using the a'1ailable data, 
projected timc/drawdown plots were estimated for both w.ells. These plots, also 
included in Appendix C, indicate tbat the present pumping rate of Well #1 is 
likely appropriate, and water level should remain well above the pump intake 
duiing the present pumping cycles. However, data suggest that the pumping rate 
in Well 112 is near or potentially above the capacity of the well based 011 the 
prese11t pumping cycle. The estimated draw<lown plot for Wc11 #2 indicates that · 
the plJmping water level after a l 0 hour pumping cycle may be within 2-3 feet of 
the pump intake. While data did not suggest pumping level dropped to t11e 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 
p1111i.ping rate of Wei) #2 may be appropriate in order to reduce the probability of 
lowering the pumping water level to the pump intake, which would result in pump 
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 Potentinl Contamination Sources 
Two potential contamination sources have been identified in the immediate 
vicinity of the well field . These include a documented petroleum rel ease at the 
Mount Washington Trading Post, and potential road salt contamination associated 
with Route 302 and parking lots for the Moimt Washington Trading Post, 
Fabayan's Restaurant, and Drnmmond's Ski Shop, These are summarized as 
follows: 

" Mo1111t Tf!ashington Trading Post ·· Petroleum contamination 
ass<?ciatcd with retail gasoline sales was discovered on the Mount 
Washington Trading Post property in 1999. Subsequently, several 
phases of subsurface characterization work have been completed 
by Irving Oil, the responsible party. Most recently in January of 
2010, Ransom Environmental Consultants completed a 
Contaminant .Plume Delineation at the Mount Was11ingto11 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 tbe 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 he completed if the daily 
withdrawal from the well field increases significantly over the 
historic withdrawal. 
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• Road Salt - To date there have been no significant evidence of 
anthropogenic chloride or sodium contami11atio11 defected jn the 
Rosebrook wells. However, road salt contamination from Route 
302, Drummond's Ski Shop, and other nearby commercial 
properties does pose a potential Iisk 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 Ml~CELANEOUS ~MPROVEMENTS 

Jn addition to imprbvements associated witl1 addressing l11e pressure surge issue, 
several additional needed improvements have been identified. Thesefoclude; 

• Replacement of the corroded elbow inside the Rosebrook Pnmp House 
e Replacement of a failed valve (believed lo be 16") adjncent to Route 302 

that allows isolation of portions of the water system to lhe east of Route 
302. 

• Installation of a backup generator at the Rosebrook Pump House. 
o Installation of power to the Rosebrook water tank to reduce lost signal 

errors with tile tank level monitor. 
e Installation of automated low water cutoffs in each of the two pumping 

wells. 

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

V:\0912 5 Rosebrook Jl'(l(er - War er S!udy\DOCSIREPORTS\09125 _RoseBrookRepol'l.doe 
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OPINION OF PROBABLE PROJECT COST 
Rosebro.ok Water System lmprovementp 

Bretton Woods, New Hamsphlre 

Pump House Elbow, Va/lie lnstal/atlon, Backup Power, and Low Water Cutoffs 

Prepared by Horizons Engineering, L.L.C. 

ITEM 
Mobilization 
16" Flanged Elbow with Mechancial Restraint 
16" x 12" Reducer , 
Labor and Materials to Replace Eib'ow 
Backup Generator 
Low Water Qutoffs for Wells 
Sand 
Crushed Gravel 

. Erosion Control 

March 2010 

UNITS 
LS 
EA 
EA 
EA 
LS 
EA 
CY 
CY 
LS 

NO. UNITS 
1 
2 
1 
1 
1 
2 

30 
20 

1 

UNIT COST TOTAL COST 
$2,000.00 $2,000 
$2,500.00 $5,000 
$2,200.00 $2,200 

$10,000.00 $10,000 
$65,000.00 $65,000 
$6,000.00 $12,000 

$15.00 $460 
$25.00 $500 

$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 

Bratton Woods, New Hamsphlre 

Bretton Arms Pressure Relief Valve Installation 

Prepared by Horizons Engineering, L.L.C. 

ITEM 
Moblllzatlon 
Loam & Seed 
Sand 
Crushed Gravel 
3" Bit Pavement 
Pressure Relief Valve 
Pressure Relief Drain 
6" Gate Valve 
Concrete Vault 
Erosion Control 

September 2009 · 

UNITS 
. LS 

sy 
CY 
CY 

TON 
EA 
EA 
EA 
EA 
LS 

NO. UNITS 
1 

20 
5 
5 
1 
1 
1 
2 
1 
1 

UNIT COST TOTAL COST 
$1,500.00 $1,500 

$3.00 $60 
$15.00 $75 
$25.00 $125 
$95.00 $95 

$2,000.00 $2,000 
$1 ,500.00 $1,500 
$1,200.00 $2,400 
$3,500.00 $3,500 

$200.00 $200 
$11,455 

15%Contlngency $1,718 
Total Construction Cost $13, 173 

10% Engineering $1,317 
Total Project Cost $14,491 

ROUNDED PROJECT COST $141000 

Cl ;:i:.-_.;;.u!l~"-~·:,.:::i".~·.:.:.1~!!I'Q . .,,,:-..~:.--'"...--::-: 7,·. • -· ': 
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OPINION OF PROBABLE PROJECT COST 
Rosebrook Water System Improvements 

Bratton Woods, New Hamsphire 

Water Main Extension Option 1 
16-lnch Main Extension from Fairway VII/age to Bretton Arms Hotel 

Prepared by Horizons Engineering, l.L.C. 

ITEM 
Mobilization 
Loam & Seed 
Sand 
Crushed Gravel 
~" Bit Pavement 
Trench Ledge Removal 
16" Water Main 
16" Gate Valve 
Hydrants 
6" Water Main 
Connect to Existing 
Erosion Control 

September 2009 

UNITS 
LS 
SY 
CY 
CY 

TON 
CY 
LF 
EA 
EA 
LF 
EA 
LS 

NO. UNITS 
1 

850 
225 
150 

4 
150 
500 

2 
1 

25 
2 
1 

UNIT COST TOTAL COST 
$5,000.00 $5,000 

$3.00 $2,550 
$15.00 $3,375 
$25.00 $3, 750 
$95.00 $380' 

$120.00 $18,000 
$100.00 $50,000 

$3,000.00 $6,000 
$3,500.00 $3,500 

$58.00 $1,450 
$2,000.00 $4,000 
$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 

I: 
I 
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OPINION OF PROBABLE PROJECT COST 
Rosebrook Water System Improvements 

Bratton Woods, New Hamsphire 

Water Main Extension Option 2 
16-lnch Main Extension from Fairway VIiiage to Mount Washington Hotel 

Prepared by Horizons Engineering, L.L.C. 

!m.M 
Mobilization 
Loam & Seed 
Sand 
Crushed Gravel 
3" Bit Pavement 
Trench Ledge Removal 
16" Water Main 
Hydrants 
16" Gate Valve 
Connect td Existing 
Erosion Control 

~JZ .~~~·~~~-

September 2009 

UNITS 
LS 
SY 
CY 
CY 

TON 
CY 
LF 
EA 
EA· 
EA 
LS 

NO. UNITS 
1 

3,400 
900 
600 

4 
600 

2,000 
4 
2 
2 
1 

UNIT COST TOTAL COST 
$5,000.00 $5,000 

$3.00 $10,200 
$15.00 $13,500 
$25.00 $15,000 
$95.00 $380 
$80.00 $48,000 

$100.00 $200,000 
$3,500.00 $14,000 
$3,000.00 $6,000 
$2,000.00 $4,000 
$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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Rosebrook Well #2 
Projected Pumping Drawdown 
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l >sebrook Monitoring Well Pumping Data (water depth above data loggE 
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Ros~brook Well #2 Pumping Data (Water depth above data logger) 
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FLOW NECESSARY FOR PRESSURE SURGE AFTER INST ANT ANEOUS CLOSURE 

: I i '. : : i i i I I . 111 : I ! ! ' ! I ! 11 : LL ~Jill I : : u : ,~. 'O 4.~ H' J6 
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WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM 

PRESSURE WAVE VELOCITY (U) IN 16-INCH DI PIPE 

E = 43,200,000 psf 
p = 1.94 lbsec2/ft4 
0"' 1.333 ft 

Ep = 30,500,000 psi «Ductile fron pipe 
4,392,000,000 psf 

t= 0.042 ft 
U= 41~8 fps 

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

E= 43,200,000 psf 
p= 1..94 lb sec2/ft4 
D= 0.667 ft 

Ep= 400,000 psi «PVC pipe 
57,600.000 psf 

t= 0.042 ft 
U= 1312 fps 

PRESSURE W.AVE VELOCITY (U) IN 6-INCH PVC PIPE 

E= 43.200,000 psf 
p= 1.94 lb sec2 /ft4 
D= 0.500 ft 

Ep= 400,000 psi <<PVC pipe 
57.600,000 psf 

t= 0.032. ft 
U= 1322 fps 

·----- ----·- ··-·'------. 

7114109 by JFM 
Project#D9125 



Attachment A 
DW 17-165 

049

WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM 

PRESSURE WAVE VELOCITY (U) IN &-INCH Dl PIPE 

E = 43,200,000 psf 
p = 1.94 lb sec2 /ft4 
D= 0.500 ft 

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

t= 0.032 ft 
U= 4393 fps 

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

E = 43.200.000 psf 
p = 1.94 lb sec2 I ft:4 
D= 0.167 ft 

Ep= 17,000,000 psi «Copper pipe 
2.448,000,000 psf 

t = 0.013 ft 
U= 4256 fps 

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

E = 43,200,000 psf 
p = 1.94 tb sec2 / ft4 
D= 0.125 ft 

Ep = 17.000,000 psi «Copper pipe 
2.448,000,000 psf 

t= 0.012 ft 
U= 4339 fps 

7114109 byJFM 
Project #09125 
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WATER HAMMER CALCULATIONS FOR ROSEBROOK WATER SYSTEM 

Pressure Wave Velocity (U) Equation: 

U = .J ..Jr + :D/&,t {2.l-61) 

where U = ve\ocif.y of s ~ wa.v-e 
Blong & pipe. fps 

B "" modulus of elnsticit-r of 
'"~r '!3..2 X IO• ;>s! • 

p "" d e:xuity c{ ""at.er, 1. 941b Bee" 
per ft• (specific weight di
vided by aeeelention due t11 
p-e.vity} 

D - di,.mctc,.. of pipe, ft 
~ = m¢dul_us of elasticity ol pipe 

:m u.tcrial, ¢ 
w - f_- tbi~ofpipeWW,!t 

Standard Handbook for Civil Engineefs by Frederid< MelTitt. 1968. McGraw-Hill Book Company. 

7114/09 by JFM 

Project #09125 
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ABEN AKI WATER COMP ANY, 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 
Reauest No. Staff 1-7 

Date of Response: 2111/19 
Witness: T. Hansen/D. Vauizhan 

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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ABEN AKI 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 
Reauest No. OCA 1-1 

Date of Response: 2/11 /19 
Witness: T. Hansen/D. Vaul!:han 

REQUEST: 

Refer to the "Estimated Timeframe of Activities (January 2019) Revision No. I" 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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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. 

b) 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. 

c) 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. 

d) 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 
Reauest No. OCA 1-2 

REQUEST: 

Date of Response: 2/11/19 
Witness: T. Hansen/D. Vaughan 

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. If the 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. 

c) 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 
ReauestNo. Omni 1-1 

Date of Response: 2/11/19 
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.) 

RESPONSE: 

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. 

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: I) 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 operat ions and engineering 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 18th 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 
Reauest No. Omni 1-2 

REQUEST: 

Date of Response: 2/11/19 
Witness: Pauline Doucette 

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; 
c) 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 
Reauest No. Omni 1-3 

REQUEST: 

Date of Response: 2/11/19 
Witness: T. Hansen/D. Vaughan 

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) 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. 

b) 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.). 

c) General rate impacts of phasing v. not phasing. 
d) 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) 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 earlier 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. 

b) 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. 

c) 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 constrnction seasons. ln view of 
potential economic impacts, the company has suggested a contribution (CJAC) toward the 
project cost that would have the effect of reducing the revenue requirement related to cost 
recovery. The consequential benefits would be lower commodity costs to consumers going 
forward. 

d) 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/l 9 
Reauest No. Omni 1-4 

REQUEST: 

Date of Response: 2/11/19 
Witness: T. Hansen/D. Vaughan 

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) Please explain the apparent discrepancies in the above statements. 
b) Please provide any separate 2016 report prepared by Horizons in relation to a new tank. 
c) 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. 

d) 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) 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. 

b) There is no separate tank report. 
c) 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. 

d) 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 c), 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 
Reauest No. Omni 1-5 

Date of Response: 2/ 11/ 19 
Witness : T. Hansen/D. Vamzhan 

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 II? 

c) 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; seep. 3, last sentence in 4th 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. 

c) 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 
Reauest No. Omni 1-6 

Date of Response: 2/11/19 
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) Is the company willing to have an engineering assessment of overall system valve 
needs done as part of Step II? 

b) 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? 

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

RESPONSE: 

a) 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 

b) Yes 
c) 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 
Reauest No. Omni 1-7 

REQUEST: 

Date of Response: 2/11/19 
Witness: T. Hansen/D. Vauizhan 

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 reports). 

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). 

c) 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 c): 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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ABEN AKI 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 
Reauest No. Omni 1-8 

Date of Response: 2111 /19 
Witness: T. Hansen/D. Vamzhan 

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. \ 



Attachment A 
DW 17-165 

065

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 
Reauest No. Omni 1-9 

REQUEST: 

Date of Response: 2/11/19 
Witness: T. Hansen/D. Vau12:han 

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 
Reauest No. Omni 1-10 

Date of Response: 2/11/19 
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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ABEN AKI 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 
Reauest No. Omni 1-11 

DateofResponse: 2/11/19 
Witness: T. Hansen/D. Vamrhan 

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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[NH BllllllltJrown Law 
Environmental Law • Utility Law 

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

March 4, 2019 

Marcia A. Brown 
Attorney at Law 

Re: D W 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, 

~a~ 
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 
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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 
Reauest No. Stnff 2-1 

REQUEST: System Assessment and Design 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaue:han 

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 II Scope of Engineering 
Staff Discovery Requests - Set 2 

Date Request Received: 2/25/19 
Reauest No. Staff 2-2 

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 I financing related to each 
phase, but does anticipate phasing-in the rate increases. 



Attachment A 
DW 17-165 

071

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 
Reauest No. Slaff 2-3 

REQUEST: System Assessment and Design 

Date of Response: 3/4/19 
Witness: T. 1-lansen/D. Vam!han 

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 
Reauest No. Staff 2-4 

REQUEST: System Assessment and Design 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaughan 

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 I 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 
Reauest No. Staff 2-5 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vam!han 

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: 

• 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, l st page, of Responses pursuant to OW 17-165, Order 
No 26,205, regarding Rosebrook pressure problem. Under separate cover 
letter to the commission, dated January 7, 2019. 

• 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. 
• 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 

• 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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Environmental Law • Utility Law 

Thomas B. Getz 
McLane Middleton 
11 South Main Street, Suite 500 
Concord, NH 03301 

March 4, 2019 

Marcia A. Brown 
Attorney at Law 

Re: DW 17-165 Abenaki Water Company, Inc. - Rosebrook Water Company 
Step II 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, 

~a~ 
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 
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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 
Reauest No. Omni 2-1 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vau!lhan 

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 I 00 psi be a reasonable goal? 

RESPONSE: 

The Company considers 50 to l 00 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 
Reauest No. Omni 2-2 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vau11:han 

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 
Reauest No. Omni 2-3 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaughan 

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. I 7. 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 

April 12, 2017 

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

The State of New Hampshire 

Department of Environmental Services 

Clark B. Freise, Assistant Commissioner 

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

Dear Mr. Nance: 

Attachment Omni 2-3 
~- - --

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. I 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, each pump should be able meet maximum day demand, calculated to be 

31 1 .6 gpm in the report. The future demand should also be considered when sizing the pumps. 

2. The report mentions unacc;ounted-for-water (UAW) due to mismatched meter readings and 

master meter, hut 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 comidered 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 collecled on Lhe existing pumping capacity prior to final design. The 

data presented in the report 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 Needed Fire Flow. This is for compliance 

with the Recommended Standards for Water Works. 

www.dcs.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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MarkJ. Nance, P.E. 
April 12, 2017 
Page 2 of2 

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, 

/Ze!/~ 
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 
Reauest No. Omni 2-4 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaughan 

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 
Reauest No. Omni 2-5 

REQUEST: 

Regarding the response to Staff 1-4: 

Date of Response: 3/4/19 
Witness : T. Hansen/D. Vauf!han 

a) 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)? 

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

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

d) Does the tank have a foundation drain with a visible outlet? 
e) Has a leak test been done, for example, at night with the tank offline (and VFD well pump 

supplying the system)? 
f) Is the 16-inch gate valve at the tank operable? 
g) If the existing tank is kept in service, would the company consider installing a perimeter 

fence to keep large animals off the EPDM (HOPE?) membrane cover? 
h) Has the heavily rusted framing around the access hatches been repaired or replaced? 
i) Has the rusted vent pipe been repaired or replaced? 
j) Does the company have an estimate of the tank's remaining life? 

RESPONSE: 

a) Yes. 
b) No, the Company has not been able to locate a copy of the report. 
c) A full internal inspection has not been performed since acquisition of the system. 
d) The Company does not know the conditions of the foundation drain or if one exists . 
e) No leak testing has been performed since acquisition. 
f) Yes, the 16" valve is operable. 
g) Yes, the Company would consider installing a fence to secure the site as long as it does not 

interfere with resort operations. 
h) No hatch repairs have been made since acquisition. 
i) No vent pipe repairs have been made since acquisition. 
j) 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 
Reauest No. Omni 2-6 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vau2:han 

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 wi ll 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/l 9 
Reauest No. Omni 2-7 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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 des ign and final design, with 
the latter including preparation of final plans and specifications) . The responses to Omni 1-1 (3rd 
and 4th 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 ). 

c) 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) Wif I 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). 
c) 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 II Scope of Engineering 
Omni Mt. Washington Discovery Requests - Set 2 

Date Request Received: 2/25/19 
Reauest No. Omni 2-8 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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 II Scope of Engineering 
Omni Mt. Washington Discovery Requests - Set 2 

Date Request Received: 2/25/19 
Reauest No. Omni 2-9 

REQUEST: 

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

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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/l 9 
Reauest No. Omni 2-10 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaughan 

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 II Scope of Engineering 
Omni Mt. Washington Discovery Requests - Set 2 

Date Request Received: 2/25119 
Reauest No. Omni 2-11 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vau!!han 

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/lf 

b) An 8-inch main, with a reasonable allowance for ledge removal, site restoration, etc. 
$180/lf 
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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 
Reauest No. Omni 2-12 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaul!han 

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? 
c) 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 

c) 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: 2125119 
Reauest No. Omni 2-13 

REQUEST: 

Date of Response: 314119 
Witness: T. Hansen/D. Vau12:han 

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, 2nd full 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: 2/25119 
Reauest No. Omni 2-14 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vauirhan 

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 cornpany 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 
Reauest No. Omni 2-15 

REQUEST: 

Date of Response: 3/4119 
Witness: T. Hansen/D. Vau12:han 

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 (seep. 
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. 

c) Please list all 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 )): 

I) 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. 1 O; see App B pp. 3-4 for 
2010 cost estimates); 

3) Pressure relief valve at Bretton Arms (3rd 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 issu'e 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. 

c) 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 wi II install low water cutoffs in each wel I. 
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 
Reauest No. Omni 2-16 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaue:han 

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 wiII install stilling tubes in 
each of the two wells to allow installation of l" diameter data loggers if such tubes are not already 
present." ls 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 
Reauest No. Omni 2-17 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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.e., 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 
Reauest No. Omni 2-18 

REQUEST: 

Regarding the response to Omni 1-7, please indicate: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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) 
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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 
Reauest No . Omni 2-19 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vau12:han 

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 
Reauest No: Omni 2-20 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vaug:han 

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 
Reauest No. Omni 2-21 
REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vauizhan 

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 ano 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: 2125119 
Reauest No. Omni 2-22 

REQUEST: 

Date of Response: 3/4/19 
Witness: Pauline Doucette 

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 
Reauest No. Omni 2-23 

REQUEST: 

Date of Response: 3/4/19 
Witness: T. Hansen/D. Vauf!han 

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". 
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DW 17-165 
ABEN AKI 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 
Reauesl No. Omni 2-24 
REQUEST: 

Date of Response: 3/4/19 
Witness: Pauline Doucette 

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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February-18 I March-18 I April-18 I May-18 I June-18 I 
::.: 
0 Production (gals) 4,522,900 4,029,300 2,603,913 3,087,187 3,641,100 0 
a: 
al 
w 

"' Consumption (gals) 3,631,275 3,428,736 1,927,054 2,289,675 3,041,265 0 
a: 

Trailing 12 Month UAW 9.89% 11.68% 14.91% 19.32% 19.59% 

AVG. Daily Prod 112,564 I 113,436 I 116,620 I 111,218 I 118,378 I 
AVG Daily Cons 101,381 I 102,329 I 100,310 I 99,283 I 100,316 I 

3/1/2019, 1:56 PM 

DW 17-165 Pressure Reduction 
Attachment Omni 2-24 

July-18 I August-18 I September-18 I October-18 I November-18 I December-18 I January-19 

3,589,800 4,755,200 3,068,100 3,720,100 2,578,000 4,413,700 4,036,700 

2,980,299 3,593,664 2,854,019 3,081,819 2,335,261 3,762,116 3,460,278 

15.35% 16.68% 22.24% 16.60% 16.52% 17.23% 17.39% 

120,310 I 121,892 I 129,915 I 122,692 I 120,619 I 119,930 I 120,674 

99,561 I 100,487 I 101,338 I 102,323 I 100,746 I 99,264 I 99,686 
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