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Whipple Memorial Town Hall
Existing Conditions Analysis & Recommendation

Executive Summary

Whipple Memorial Town Hall is located on the corner of Seamans Road and Main Street in New London.  In addition
to the meeting hall, the building houses the New London Police & Dispatching Department and Recreation Department
(accessed via 25 Seamans Road entrances).   The original Town Hall was built in 1917 and additions were constructed
in 1985 and in 1999.  Portions of the lower level of Town Hall were renovated in 2008.

In general, the building condition is what you would expect for a building of this age with very little maintenance.  The
biggest issue seems to have been the fact that the mechanical units are in the attic with disturbed insulation which results
in ice dams that need to be addressed every winter.  Codes have changed since the building was completed so as more
significant work is done the building will need to be brought up to current codes.

The Recreation Department occupied the area vacated by the Court system.  No work was done to modify the layout. 
The program requirements of the former court system such as the dedicated area for judges are no longer required.  The
available space could be used much more efficiently for the new programs.

Given the historic significance of Town Hall we assumed that would continue as a multi-purpose community space.  Going
forward both the Police Department and Recreation Department have space needs.  Much of the Police Department
infrastructure is in place here.  It would seem logical their needs could be addressed by expanding into the current
Recreation Department area.  This would mean the Recreation Department would need to find a home elsewhere.  When
that kind of renovation takes place (next 3-5 years) the new mechanical system and code issues could be addressed in one
project.

The near term investment may need to be in some deferred maintenance items, immediate code issues, finalizing a plan
for the Recreation Department elsewhere and developing the long range plan for the Police Department at this location.

In the section on ‘Items that need to be addressed’ there is a more detailed description of the work that needs to be done. 
In addition a dollar value has been estimated in today’s dollars for accomplishing the work.  An estimated time frame for
that work is also identified.  It generally breaks down into work that should be done now and work that can take a little
more time to plan and get done in the next 3-5 years and beyond.  One could therefore imagine an immediate project and
a project in the not to distant future.  Both are summarized below by totaling the ‘now’ activities from the list for the
immediate project and the 3-5 and beyond activities for the future project.  Most of the work in the immediate project
should be done soon with the Life Safety and Exit components being the most urgent.



The Immediate Project

Para.  a Envelope Improvements $ 17,000

Para. b Roofing work 9,000

Para. c Exterior Finishes 20,000

Para. d Exit Components 7,000

Para. e Waterproofing 2,000

Para. f Life Safety Code 47,600

Para. g Interior - Exterior Damage 0
  Covered in f.

Para. h Building Components 19,500

Para. i Visible Structural Deficiencies 0
  Covered in h

Para. j General Improvements 0
  Longer Term

Para k 0

Para l 0

Para m 0

Para n 0

Para o 0
______

Subtotal $122,100

G.C. OH&P @ 15% 18,315

+ Contingency @ 10% 14,000

A & E Fees 10,000
______

Total Project Budget $164,415



The Longer Term Project 3-5 Years & Beyond

Para.  a Envelope Improvements $ 190,000
 & Mechanical Systems

Para. b Roofing work 23,500

Para. c Exterior Finishes 19,000

Para. d Exit Components 5,000

Para. e Water Infiltration 0

Para. f Life Safety Code 4,000

Para. g Interior - Exterior Damage 0

Para. h Building Components 24,000

Para. i Visible Structural Deficiencies 0

Para. j General Improvements 35,000

Para k 0

Para l 0

Para m 0

Para n 0

Para o 0
______

Subtotal $ 300,500

G.C. OH&P @ 15% 45,075

+ Contingency @ 10% 34,500

A & E Fees 30,000
______

Total Project Budget $410,075



Whipple Memorial Town Hall
Existing Conditions Analysis & Recommendation

Items that need to be addressed

The following information is a list of issues identified in the request at the outset that needed to be addressed.

a. Energy audit of building envelope including an infrared scan and blower door test.

1. See Envelope Assessment, Exhibit A prepared by Margaret Dillon of S.E.E.DS.

The report identifies a number of issues that can be addressed immediately.  They all are geared to
improve the envelope and most address the “leaks” around doors and windows.  The other most
significant area for benefit is the scaling of the ceiling plane, its insulation overlap with the outside  wall
and a 12" of cellulose insulation across the entire plane. 

Related to the improvements of sealing and insulating the attic is the fact that the mechanical units are
currently in the attic with extensive poorly insulated duct work creating significant heat loss.  The
recommendation as detailed in the Mechanical Report, Exhibit D, is to change the HVAC system in the
Police/Recreation Department portion of the building to a new low temperature variable refrigerant
flow (VRE) system.  This would get all the mechanical equipment and duct work out of the attic. 
These improvements would be expected to reduce the total heating costs by over 50% to approximately
$7,500 per year at current costs.  Not only does this reduce costs but it saves energy, improves comfort
and eliminates ice dams.

The envelope items that can be done now are itemized in the Envelope Assessment page 11 under
“Wall Plane Thermal Barrier” and “Community Hall Improvements” and total approximately $17,000.

The “Attic Thermal Barrier” recommendations that total approximately $10,000 are best done in
concert with the new mechanical system.  The new mechanical system should be programmed for
execution in the next three to five years and is currently budgeted at $180,000.  This work should be
coordinated with partition changes as a result of program needs.  This could be combined into a capital
project that addresses energy issues, program issues and current code issues.

Summary Estimate Time Frame

I. Wall plane thermal barrier $    6,000
Community Hall Improvements 11,000

Subtotal $  17,000 Now

II. Attic thermal barrier $  10,000
Replace Mechanical system 180,000

            Subtotal $190,000 3 - 5 years

b. Current Condition of Existing Roof

1. Historic Town Hall

Existing slate roofing looks generally sound enough, but it is often what you can’t see that causes
failure.  A review of the history (see NHDHR Inventory form, Exhibit B) indicates that chimney repairs
have been completed at various times over the years, 1977, 2004, but the only roof repairs were
reported in 1948 and 1960.  There has been no evidence of slates falling off the roof which is often an
indication  it is time to replace the roofing.  Given the age of the roof and expected wearing of the slate,
but particularly the fasteners, it is time to have a detailed roof inspection by an experienced installer of
slate roofs.  Any minor repairs should be done at that time.  Based on that inspection, a realistic time
frame for replacing the roofing could be established.



2. Police Department & Recreation Department

The existing asphalt shingle roofing was new at the time of the addition and renovations in 1999.  Three
feet of ice and watershield was called for around the eaves and under the shingles.  Significant ice dams
caused that to be redone by taking ice and water shield further up the roof and reroofing.  Asphalt
shingles should have an expected useful life of at least 20 years and usually 25 years.  The roof is
approximately 15 years old so one would expect another 5 - 10 years of useful life.  Given the history
of ice dams and stories of people on the roof shoveling, one might expect to replace the roof in
approximately 5 - 7 years.  At that time the sheathing should be inspected and replaced where required.

The ‘box’ in the middle of the roof where the two ridges come together was originally envisioned as
a way to resolve the different ridge heights. With its different material and flashing conditions it’s
another potential for leaks.  When the roof is replaced it may be better to eliminate the ‘box’ and use
ice and water shield and roofing to bring the higher ridge over the low ridge to a gable vent protected
by an extended rake.  See also para. N. Coordinate with Mechanical Report.

The membrane roof over the Sallyport appears to be shedding water and should last at least another
5 - 10 years.  Its problem is at the scupper drains.  It appears water is getting under the one piece
scuppers and getting into the masonry wall below and showing up on the interior of the Sallyport.  The
membrane of the roof needs to be brought into the scupper  as a continuous membrane and terminated
with a positive drip.  It also needs to be well sealed up the inside of the parapet wall as one could
imagine these  scuppers being blocked with snow and ice in the winter.  It’s a difficult condition.  
Another long term solution may be to remove the parapet on that low side of the roof and bring the
roof over the wall with a built in gutter and downspouts.  When the roofing solution is complete, the
brick should be cleaned and coated with a penetrating water repellant.

Summary Estimate Time Frame
     a. b.

I. Slate roof inspection (2 days) $ 4,000 $ 4,000 Now

II. Remove ‘box’ where ridges meet  $ 3,500 When reroof
Replace asphalt shingle roof  20,000 5 - 7 years

III. a. Reflash scuppers  $ 4,000 Now

b. Remove parapet 1 side, provide $  9,000 Now
gutter and downspouts

c. Clean brick and coat $  1,000 $  1 ,000 After a or b
above

______ ______
Subtotal a. $  9,000 Now 

b. $14,500 Now
$23,500 5 - 7 years

c. All Exterior Finishes

1. Historic Town Hall

The brick appears in good condition except where water stains from gutters and downspouts have
darkened the brick.  These areas can be cleaned after the source of the water is replaced.  The areas that
need to be put on a maintenance schedule include the cupola, gutters and downspouts, and painted
doors and wood trim.  At this time the paint is deteriorating under window sills and starting to fail.  The
vents above the basement windows that were never finished and at the gutters where water penetration
is pushing paint off and deteriorating the joints in the gutters and junctions with down spouts also need
attention.  The short term fix may involve cleaning the gutters, repairing the joints, replacing the section
at the downspout connection and sealing the inside of the gutter with a penetrating sealer.  The longer
term solution may be to replace all gutters when the roofing is replaced and that can be determined
after the detailed roofing inspection.



The cupola appears to need to be addressed in the near future.  It would involve inspecting and
repairing the metal roof as required, reglazing the window panes, sealing the sash to the frame,
preparing all surfaces and painting with a good three coat system.  Base flashing should be inspected
and repaired as required.  The schedule for this work may also best be determined after the results of
the roofing inspection where they can also do a close up inspection of the cupola conditions. 

2. Police Department & Recreation Department

The brick appears to be in good condition with some staining near the base of the wall at roof/valley
conditions with splashback.  Serious staining exists at the scupper locations from the Sallyport roof. 
After the roof fixes described in b.2 above the brick can be cleaned and sealed with a penetrating water
repellant.   Roof trim, facia and soffits that are painted will need to be on maintenance cycle.  Today
the paint generally looks sound. 

Item Estimate Time Frame

Town Hall
Fix gutters and downspouts & repaint $10,000 Now

Refinish cupola $12,000 With roof repair

Repaint trim $10,000 Now with gutter 
repair & storm

windows 

Police
Repaint trim  $  5,000 3 - 5 years

Clean & treat brick $  2,000 3 - 5 years
_________________________________

Subtotals $20,000 Now

$  7,000 3 - 5 years

$12,000 With roofing

d. All Exit Components

The exterior exit doors have appropriate hardware in good working order in the current configuration.  The
Code Review Exhibit C indicates the existing exit across the roof of the Sallyport is no longer required. 
Therefore, the door should be replaced with a window and the decking, handrails, and steps can be
eliminated.  This would allow the wall at the door to be properly flashed with the roof and keep from having
to clear the snow in Winter.  We have given this a 3-5 year time frame since it currently is used as a
secondary entry for the Police officers.  Should the Police Department expand that might be rethought. 
Under the current code for new construction, the exterior door at the accessible entry to the Recreation
Department and the Town Hall requires an automatic door operator.  Since this is an ADA requirement this
improvement should be done now.

The electrical components of exits are generally addressed under the Life Safe Code para. F.  What we will
add here and is still a life safety code requirement are the exterior emergency lights at each exit.  These can
be heads off of an emergency battery unit (EBU) located on the inside of the building.



Summary

Item Estimate Time Frame

Automatic door operator $ 5,000 Now

Exterior emergency heads at exits $ 2,000 Now

Replace Exit doors with window and remove walk, $ 5,000 3 - 5 years
  railings, and steps at Exit to Sallyport roof 

________________________________
      

Subtotal $ 7,000 Now
$ 5,000 3 - 5 years

e. Lower Level Water Infiltration

The drawings indicate foundation drains and there are some catch basins around the building, as well as a
working area drain outside the exterior entry to the lower level Training Room.  These seem to be working
with the primary issue being lower level exterior walls adjacent to the generator pad.  It looks as if some
attempt has been made by applying an exterior coating to a portion of the building foundation wall.  The
situation is aggravated by the failed gutter and downspout directly above at the high roof and possibly the
lack of a snow guard along this portion of the high roof.  In order to address this localized issue a waterplug
type material should be applied at the joint between the generator pad and foundation wall, as well as all
pipe penetrations through the wall from the generator.  Then use a water resistive coating from the brick
to and over the slab/wall joint from the Training Room door to the Sallyport wall.

Item Estimate Time Frame

Waterproofing $ 2,000 Now

High roof fix addressed above in b1 ________________________________
      

Subtotals $ 2,000 Now

f. Life safety code as it applies to the current condition of the building.

A detailed code review can be found in Exhibit C with particular attention paid to the Summary at the end
of that review.  Electrical issues are discussed in Exhibit E, Electrical Report and summarized at the end of
that report.

In summary, buildings that met the code at the time of their construction do not need to be brought up to
current code unless there is a change of use or significant renovation or addition work being proposed.

The long term question of code compliance is related to the expected use of the Hall.  No longer a court
room, the code indicates we can have a capacity of 216 in this multi-purpose space.  If we try and furnish
the space theatre style we might get 154 seats.  The current use schedule (see chart in p. 5 of Envelope
Assessment Exhibit A) indicates fewer occupants than that at any one time.  Given the limited parking and
other venues in Town it is important to determine the potential uses for the Hall.  When we exceed 130
occupants the code requires us to add toilet fixtures to support that population.  They could be added to
the toilet facilities in the lobby or possibly downstairs in the unfinished area.  The decision will be based on
the programmed capacity of the Hall and its related toilet room requirement.



The code review indicates the current building exceeds the maximum fire area of 12,000sf (all floors)
without a sprinkler system.  The solution is to provide sprinklers throughout the entire building or separate
the building into compartments that do not exceed the 12,000sf limit.  The logical location for that
separation is at the rear masonry wall of the Hall.  Provide a B label door and frame at the doorways from
the Hall to the lobby at the first floor and at the bottom of the ramp at the lower level.  This would provide
code compliance without providing full sprinklers in the rest of the building.  In order to provide a fully
compliant sprinkler system the attics also have to be treated which means a dry system.  A dry system is kept
dry by being charged with air by a compressor.  When a head opens the air escapes and the water flows. 
The system, therefore, requires more maintenance.  In addition you may want to provide concealed heads
in the historic Town Hall.  This can add to the cost but does provide full sprinkler coverage of the building.

Given that we have identified safety issues that should be addressed now and other long term code
compliance issues that can be addressed as part of a larger renovation project, the following represent the
items that should be addressed now.

Item Estimate Time Frame
I. – Finish unfinished area in basement of Hall 

to enclosed stair and activate sprinkler heads
3,500sf $16,000 Now

– Build closed, secure storage along west wall of $ 6,000 Now
Sallyport so no maintenance materials/tools are
exposed

II. Electrical
– Replace and add exit and emergency lights  $10,000 Now
– Replace hallway fixtures either side of stage  $  1,400 Now
– Replace and rewire dimmers at stage and reclamp $  5,000 Now

Hall fixtures with LED
– Upgrade stage lighting $  8,000 Now
– Replace, rewire lights on west wall of Sallyport $  1,200 Now

(After wall fixed)

Bring the building up to code as part of a larger project

III. a. Install a sprinkler system throughout the building $35,000 3-5 years

Or

b. Provide B label doors, frames and hardware at  $15,000 3-5 years
doors from Hall to lobby and bottom of ramp in
Basement

Provide toilet rooms to meet hall design load $25,000 3-5 years
1 fixture/65 women
1 fixture/125 men

Summary

I & II $47,600 Now
III a. $40,000 3-5 years

or b. $60,000 3-5 years



g. Interior and Exterior Damage

Exterior Damage: Exterior issues noted above under b & c are generally maintenance and repair items that
are budgeted under those line items.

Interior Damage: There isn’t so much interior damage as the unfinished areas of the lower level of the
historic town hall between the Training Room and the south egress stair.  That area needs to be thought
through and finished so walls can be closed up and the sprinklers activated to provide a code compliant
condition.  See line item I above in para. f.

h. Building Components and Finishes Nearing End of Life Cycle

This building is generally about 15 years old or 15 years since its had any significant work done except for
the lower level of the Town Hall, which is more recent.  Finishes of floors, walls and ceilings are generally
good for 15 - 20 years and are often changed for aesthetic reasons before they need to be redone for wear.

Therefore we would recommend upgrading these finishes in the next 3-5 years when other significant work
is scheduled to be done.

Item Estimate Time Frame

Finishes
Flooring $ 7,000 3-5 years
Ceiling $ 6,000 3-5 years
Paint $ 6,000 3-5 years

Mechanical (see detailed report Exhibit D)
Plumbing maintenance and repair $ 5,000 Now

Additional heat in Training Room $ 5,000 Now
Add mini splits in IT; Radio $ 8,000 Now
Replace seal at ejector in Janitor Room below $    500 Now
  Stair in Police

Electrical (see detailed report Exhibit E particularly summary at end of report)

Town Hall
Remove lamps to reduce energy conservation (over___) $ 1,000 Now
Reevaluate lighting when layer project is done TBD 3-5 years

 _______________________________
Subtotal $19,500 Now

$24,000 3-5 years

i. Visible Structural Deficiencies 

No visible structural deficiencies were noted.  There is an issue where the joint between the slab on grade
1999 addition and the basement framed floor meet that tends to move and is noticed by a separation or
crack in the floor.  The concrete slab doesn’t move and the wood frame shrinks and expands and contracts. 
Most of the movement should be done by now but a small expansion joint can be installed when the flooring
is replaced.  This work is accounted for in the finish budget 3-5 years in h above.

The structural issue that will need to be confirmed is to balance the sealing and better insulation of the
ceiling plane with the structural capacity of the roof trusses.   The attic insulation of continuous blown in
cellulose not to exceed 12" is accounted for in Energy Envelope in a above.



j. Recommended General Improvements

The space that is currently occupied by the Recreation Department was originally laid out for the court
system with dedicated space for the judge, etc.  There should be a detailed review of the needs and program
for both the Police Department and Recreation Department to determine how best to reconfigure the space
to be more efficient programmatically.  With that renovation would be the appropriate time to change the
mechanical system as recommended in Exhibit D, seal the ceiling as recommended in Exhibit A, address the
upgraded code issues as identified in Exhibit C and address the lighting and switching issues identified in
Exhibit E.  

In order to project an anticipated cost of reworking that area to benefit program, we have identified a value
based on an cost/sf as summarized below:

Renovated approximately 1,200sf $35,000 3 - 5 years

k. Maintenance Recommendations

Exterior
• Periodically inspect landscape to insure shrubs and trees are not touching building.
• Be sure accessible walk along north side of building is clear of leaves and snow to facilitate drainage from

entry to police station.
• Periodically inspect painted trim to develop a touch up and/or repainting schedule.

Interior
• Develop a regular inspection and service program for the mechanical system based on the

recommendations of the manufacture of the proposed system.
• Periodically test emergency lighting system and develop a schedule for battery replacement.
• Inspect ejector pumps once a year.

l. Moisture Infiltration Through the Building Envelope

The biggest impact on this issue will be to get the mechanical units out of the attic and properly seal and
insulate at the bottom chord of the trusses.  These issues are addressed under para. a.  Moisture migration
in Sallyport is addressed under para. b2 as a result of failed flashings at the scuppers.  To avoid additional
migration from splash back as identified in c2 above the brick can be cleaned and sealed with a penetrating
sealer which is budgeted under c above.

 m. Visual Inspection of Electrical, Communications & Fire Suppression Systems

• The fire suppression system entrance is located in what’s labeled Radio Room, lower level, on our plan
A1.

• See Electrical Report, Exhibit E.  Life Safety issues are covered in para. f.  Other issues are covered in
para. h.

• The electric service is a 400 amp single phase service and based on historic peak loads has plenty of
available capacity. There is a 75KW generator that provides backup for the entire building. 

• The fire suppression system is for the basement only and appears in good shape.  Heads need to be added
at the plugged locations in the unfinished areas.  See Life Safety para. f.

• The fire alarm system, installed with the 1999 work, appears to be fine.

n. Coordinate with Mechanical Report

The energy audit consultant and mechanical engineer have discussed the issues and all are in agreement to
change the system as recommended in the Mechanical Report and properly seal and insulate at the bottom
chord of the trusses.



o. Interview Staff

Police Chief, Ed Andersen, was interviewed on December 12, 2014.  We discussed how right sizing Police
Departments are often measured in officers per capita or officers per square foot.  Special characteristics
for New London that influence those ratios are the significant increase in population during the summer and
the year round student population from Colby Sawyer College.  Current year round population is
approximately 4500.  Officers represent approximately 9 FTE.  The other distinguishing characteristic is
that New London provides dispatch for the surrounding towns.  Department has about 14,000 calls per
year.  As one evaluates the Police Department needs going forward an indepth analysis of these issues can
help in right sizing the ongoing department.

In discussion and with a guided tour the following needs were noted:

• Provide a secure location for the cruiser download computer.
• Dispatch needs more space and better designed to be able to accommodate 2 -3 people and support the

24 hour service.
• Need conference room to meet with public.
• Need storage space for evidence, seasonal equipment, training aids, etc.  Storage currently in room on

Recreation Department side, on floor of Training Room and in corridors.
• Need to secure Sallyport so as to have no accessible storage.
• When evaluating space it is important to note that the booking and holding cell area is well done and in

many ways more generous than some other departments.  It is a result of the available basement space
under the operations area and adjacent to Sallyport.  It is expensive space and there seems to no reason
to change it.

Scott Blewitt, Recreation Director, was interviewed on December 12, 2014.  The Recreation Department
occupied this space vacated by the court system without modification approximately two years ago.  It is
better space than he had and people are still discovering where he is located.  Currently the Department
schedules the Hall and uses it for several different kinds of activities serving residents of all ages.  The large
conference room is used for classes and he could use another classroom space.  As is painfully evident,
walking around, there is serious need for appropriate storage space for all sorts of equipment and materials
used on site, as well as equipment that is used outdoors off site.

There was some discussion of a long history of looking at making some or all of the remaining space at the
former elementary school a Community Center that could house the Recreation Department and serve all
ages of the Community.  That location would have the benefit of parking. The lack of parking at this
location severely limits full participation in programs.

Richard Lee, Director of Public Works, and Jim Perkins, Town Archivist, provided a guided tour with
commentary on December 12, 2014.
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c
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b
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c
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n
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n
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 c
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c
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c
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p
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c
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p
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c
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c
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b
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c
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 c
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0

0
 p

s
i.
  
M

o
r
t
a

r
 

s
h
a

ll
b

e
T
y
p
e
 S

, 
s
h
a

ll
 c
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 c
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r
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p
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 c
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 c
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p
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c
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c
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b
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c
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c
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 d
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c
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 b
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c
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 b
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c
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 b
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c
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b
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p
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b
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c
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r
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c
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c
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c
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b
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c
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 b

e
 b

r
o
u
g
h
t
 t

o
 t

h
e
 a

t
t
e
n
t
io

n
 o

f 
t
h
e
 A

r
c
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c
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u
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d
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c
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 d
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c
e
il
in

g
 

d
e
a

d
lo

a
d

, 
5

0
 p

s
f 

b
a

la
n
c
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c
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 p
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n
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p
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 c
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c
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 d
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n
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c
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c
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 b
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c
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c
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c
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r
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b
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h
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h
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c
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 d
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 c
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 d
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c
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 d
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 c

o
m

p
le

t
io

n
 

o
f

w
o
r
k
.

T
im

b
e
r

N
o
t
e
s
:

1.
S

e
c
t
io

n
s

w
e
r
e

d
e
s
ig

n
e
d

a
n
d

 c
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 c
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 c
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p
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c
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c
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p
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p
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b
e
r
s

s
h
a

ll
c
o
n
fo

r
m

t
o

c
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c
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 p
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b
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b
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n
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p
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p
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 p
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=
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c
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b
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 c
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h
e
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p
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 b
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h
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c
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r
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t
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b
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 p
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 b
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n
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c
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c
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 b
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 f
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r
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c
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r
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c
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c
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p
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 c
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 c
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c
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c
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p
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c
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c
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c
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p
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c
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c
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c
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c
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 p
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c
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 c
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 c
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 m
in

im
u
m

 o
f 

6
0

0
 

p
o
u
n
d

s
u
p
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6
0

0
p
o
u
n
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t
e
r
a

l
fo

r
c
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b
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 c

o
n
fo

r
m

a
n
c
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c
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p
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c
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 c
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c
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c
t
io

n
,
A

ll
o
w

a
b
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 c
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p
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c
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c
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c
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n
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e
d

t
o

t
h
e

s
n
u
g

t
ig

h
t

c
o
n
d

it
io

n
a

s
d

e
fi

n
e
d

in
S

e
c
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c
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p
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 c
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 c
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c
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h
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c
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 b
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p
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p
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b
e
 f

u
ll
y
 w

e
ld

e
d

 t
o
 c
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c
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RENOVATION AND ADDITION TO THE

MAIN STREET AND SEAMANS ROAD, NEW LONDON, NH

TOWN OF NEW LONDON
POLICE STATION & 
DISTRICT COURT

S
t
r
u
c
t
u
r
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o
t
e
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n
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n
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 c
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c
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 c
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c
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c
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p
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p
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p
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c
r
e
t
e

m
a

s
o
n
r
y

u
n
it

s
,
s
h
a

ll
b

e
lo

a
d

b
e
a

r
in

g
,
s
h
a

ll
c
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p
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h
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r
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EXHIBIT A
ENVELOPE ASSESSMENT



  

Whipple Town Hall 

Envelope Assessment 

December 2014 
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As an independent energy consultant doing business as Sustainable Energy Education & Demonstrations 
Services (S.E.E.D.S.), I have prepared this envelope assessment with the best of intentions to deliver a com-
prehensive and thoughtful document to assist the rest of the Team and the Town of New London in making 
informed decisions regarding energy improvements to the Whipple Town Hall. Cost estimates are for plan-
ning purposes only. Estimated savings from improvements can be included within the context of HVAC 
changes or improvements. I do not make any warranty, express or implied, or assume any legal liability or 

responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or pro-

cess disclosed.   
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Historic Energy Usage 

Energy and Units Quantity Site Btu Source Btu Costs 

Electric  kWh 121,360 414,080,320 1,378,770,960 $22,992 

Propane                 7,444  679,637,200 787,019,878 $14,590 

Totals   1,093,717,520 2,165,790,838 $37,582 

MMBtu's   1,094 2,166   

KBtu & $ /13,500 sq ft   81.0 160.4 $2.78 

The chart below represents the electric usage from December 2013 
through November 2014.   

Heating fuel represents a four year average of propane usage. Deliver-
ies from November 2013 through October 2014 totaled nearly 8400 
gallons, but the winter of 2014 was unusually long and cold so a four 
year average consumption and dollar costs are represented below. 

Electric resistance baseboards are used in several offices in the build-
ing., accounting for an estimated 9,960kWh, so $1800 has been added 
to heating costs and subtracted from other electric in the Energy Cost 
by Use graphic below. 

  
 LP Gallons 
Delivered  

2013/2014 
                  
8,085  

2012/2013 
                  
6,872  

2011/2012 
                  
7,683  

2010/2011 
                  
7,137  

The chart above offers a snap shot of the building’s Energy Utilization Index (EUI) by converting all sources 
of energy into  Btu’s and dividing by the square footage of floor area. The Site EUI of Whipple Town Hall is 
81K Btu/ft2. This refers to the energy used on site. Source Energy includes transmission losses, especially 
from electrical transmission lines. Both the Site EUI and cost per square foot are higher than the average 
NH building in this use category, particularly electrical usage. However, benchmarking data is limited and 
based on building use, such as ‘Police Stations” or “Historic Town Halls”. Therefore it is impossible to make 
an apples to apples comparison with unique combinations.    
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Electric Consumption (kWh)

Historic Energy Usage 

Month   

Electric          
Consumption 

(kWh) Demand 
PSNH 

Delivery 
Supply Costs 

Integry 
TOTAL 
COSTS 

Dec 19 '13   10,920 22.8 $1,272.47  $898.72  $2,171.19  

Jan 17 '14   10,680 22.8 $1,264.48  $878.96  $2,143.44  

Feb 19 '14   12,960 28.0 $1,550.52  $1,066.61  $2,617.13  

March 19 '14   10,640 22.0 $1,259.40  $875.67  $2,135.07  

April 17 '14   10,040 22.8 $1,215.95  $826.29  $2,042.24  

May 19 '14   10,040 20.0 $1,178.04  $826.29  $2,004.33  

June 18 '14   8,840 18.8 $1,053.24  $727.53  $1,780.77  

July 18 '14   10,000 24.0 $1,191.21  $823.00  $2,014.21  

Aug 19 '14   10,520 24.0 $1,210.61  $865.80  $2,076.41  

Sept 18 '14   9,440 24.0 $1,118.61  $776.91  $1,895.52  

Oct 20 '14   8,960 19.6 $356.26  $737.41  $1,093.67  

Nov 18 '14   8,320 18.4 $333.46  $684.74  $1,018.20  

Totals:   121,360   $13,004.25  $9,987.93  $22,992.18  
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Estimated Winter Occupancy Schedule 
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AREA -  Walls Windows Doors Ceiling Slab Air Leak TOTAL % 

Recreation Department       2,436         3,687      1,527        4,101       432        9,243       21,426  10.4% 
PD Main Floor       7,099         4,209      1,629        4,039     1,078      12,894       30,948  15.0% 
PD Basement      26,070         3,154      4,282            -       6,260      13,618       53,384  25.8% 

Community Hall      29,886        24,090      2,329      12,465         -        32,188     100,958  48.8% 

WHOLE BUILDING      65,491        35,140      9,767      20,605    7,770      67,943     206,716  100.0% 
Ratios 31.7% 17.0% 4.7% 10.0% 3.8% 32.9% 100.0%   

Peak Heat Losses   

The chart above is a summary of the calculated peak heat losses by building area, based on the assessment 
of all envelope components and at an indoor design temperature of 70° and outside temperature of –3°F.  
Room by room peak heat losses are indicated on the floor plans on pages eight and nine. A more detailed 
break down by envelope component and air leakage can be found on the last two pages of this report. 

N Summary of  Findings 

The building is comprised of three construction peri-
ods: the original 1958 brick court house (Yellow); a 
mid 80’s structure (Red approx.) and a 1999 renova-
tion and addition and sally port (Blue). 

The thermal performance of a building depends on a 
variety of factors from materials used to care of de-
sign and installation to existing energy codes (or lack 
thereof) to accepted practices of the time. The latter 
of which is also impacted by budget constraints.  

This report reflects a through inspection of each en-

assigned an as installed effective performance value in order to calculate peak heat losses summarized be-
low.  Descriptions are organized by building use or occupancy. More detailed analysis of each component is 
reported on pages 10-13. 

With a total peak heat loss of just under 207,000 Btu’s per hour, the total envelope heating demand is esti-
mated at about 310,000,000 Btu’s. With an average annual consumption of nearly 700,000,000 Btu’s, it is 
presumed that the HVAC systems are operating very inefficiently.  

The recommended improvement areas to reduce the building’s heating load and propane usage focus on 
reducing uncontrolled air infiltration through windows and doors and establishing a continuous air barrier 
at the ceiling plane.   

An alternate plan would move the ceiling’s thermal barrier to the roof in order to bring the HVAC equip-
ment in the attic within the thermal envelope.  To do this without a high risk of moisture damage and/or 
mold is considerably more expensive than improving the existing ceiling thermal plane. Low risk strategies 
are described on pages five and six.   The best combination of recommendations requires conversation. 
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One of the details in the 1998 plans shows what has been the conventional approach to insulating attic 
floors and roof eaves with batt or loose fill insulation. Propa vents (or similar) are intended as vent chases 
from soffit to underside of roof deck. However they routinely fail as an air barrier between outside air and 
the insulation and yet sometimes don’t allow adequate venting for moisture control. Even when installed 
properly, the lack of a continuous air barrier at framing connections and the outside edge of the insulation 
allows warm air migration to the roof deck—the primary cause of icicles and ice dams.  

The conventional solution has been to add more ventilation in order to overwhelm the heat loss and effect a 
cold roof. This strategy may (or may not) be effective in reducing ice dams but most certainly increases heat 
loss and energy usage.  In this case, evidently, and in an attempt to reduce ice dams, 3-5” of cellulose insula-
tion was blown in on top of the faced 8” fiberglass batts. This had little effect on ice dams because a) it did-
n’t establish the all important air barrier and b) heat losses the heating equipment in the attic contributes to 
warming the deck.   

Best practices involve:  

 1.  Installing effective levels of continuous, high density insulation in direct contact with an air barri-
er on all six sides. 

 2. Balanced venting the roof deck with at least 1.5” vent opening at bottom opening and an equal or 
smaller (not greater) sum total amount of opening at the ridge or gable ends.  Venting a roof is always pre-
ferred if it can be done effectively (hip valleys and other complicated roof lines make effective venting a 
challenge) and if it does not diminish thermal performance. 

 3. Keep all heating and ventilation equipment inside the thermal envelope.  If it is not possible to 
bring in below a ceiling thermal plane, then move the thermal plane to the roof. If that is not possible, then 
do diligent air sealing of all duct work and insulate ducts with a minimum R8. 

Solution Strategies for the PD and Rec Department attics:  At a bare minimum, effect a continuous air and 
thermal barrier at the ceiling plane, including over the perimeter top plate to underside of propa vents, 
above interior wall connections and seal all wiring and duct ceiling penetrations.  Remove all duct insulation, 
mastic seal all seams, then install minimum R8 duct insulation and tape all seams with appropriate tape. 

Existing strategy No air barriers specified 
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Insulating at the Roof  Plane—3 Options 

Other than moving HVAC equipment below the ceiling plane, there 
are three other options to bring the HVAC equipment into the                                   
thermal envelope: 

1. Best interior performance: Install a continuous,  
rigid, air sealed  roof vent from soffit to ridge vent 
in each bay. Spray 5” closed cell foam on under-
side of vent, extending to cover full width of top 
plate. This assures a properly vented roof deck by       
continuous air barrier between the vent chase and 
the insulation and on all six sides of the insulation 
for optimal thermal performance. This is labor 
intensive, though lowest risk.  

2. Easier install, though costly: Eliminate interior 
deck venting by spraying a minimum of 7” closed 
cell foam against roof deck, assuring continuous 
coverage to minimize vapor migration to deck and 
thermal bridging.  The thickness is important for 
the moisture control layer; less critical for thermal 
control. 

3. Best overall performance and cost effective if 
installed as part of a necessary re-shingling pro-
ject: Insulate on the outside of the roof deck 
with minimum two staggered layers of 2” rigid 
polyisocyanurate (6” recommended) - strap foam 
board and install second roof deck, with vapor 
open underlayment, and shingles. Interior SPF 
over top plate to deck is important for continuity 
and prevent thermal by-passes. 
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Room by Room Peak Heat Losses  

Numbers indicate Btu per hour peak heat 
loss at  a 73°ΔT . 

2,602 

3,903 1,880 

2,225 

4,099 

2,847 

5,688 

64,662 

  

27,901 

  

4,570 3,825 

564 1,911 2,196 

10,237 

2,751 

2,985 

  

414 388 430 307 430 

1,303 

254 267 267 

1,496 

137 2,706 

137 
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Elec-
tric 

  

Conference 

Exercise 

Boiler 

? 

18,488 

8,792 

3,356 

2,500 

4,140 

3,988 

5,019 

7,101 

Basement Level 
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Recommended Improvements to the Envelope 

# Envelope Improvements for PD and Rec Dept Est. Cost 

  Wall Plane Thermal Barrier   

A1 Weatherstrip all (5) exterior doors $550 
A2 Weatherstrip (28 ) windows $700 
A3 Install deadlight, low e interior glazing unit in Sargent's Office $135 
A4 SPF all accessible rim joists and seams in Hall basement $450 
A5 Weatherstrip overhead door to Sally Port $250 
A6 Replace exterior door to PD conference room $1,700 

A7 Replace (5) casements at bay window and SPF around sill bench  $2,150 

  Sub Total Wall Improvements for PD & Rec Dept $5,935 
     
  Attic Thermal Barrier   
C Option One - Ceiling Plane  (Recommended)   

HVAC 1 Remove all HVAC equipment from attic N/A 
HVAC 2 Install ERV's and ducts above suspended ceiling N/A 
HVAC 3 Install ductless VRF ASHP in PD and Rec Dept N/A 

  HVAC design and estimate needed   
C1 Install door between Hall and Rec Office $700 
C2  Construct R20 air tight thermodomes for access hatches (2)  $200 
C3 Spray 4" SPF over all perimeter top plates $1,875 
C4 Air seal all penetrations and interior walls in ceiling sheet rock $2,750 

C5 Remove damaged fiberglass and blow in 12" cellulose   $5,040 

  Ceiling Plane Thermal Barrier Total $9,865 
     
R Option Two - Roof Plane   
R1 Spray minimum 7" continuous closed cell foam (SPF) against    
  roof deck with thermal barrier paint cover $54,840 

R2 SPF over top plate to seal to foamed deck $1,400 
R3 Apply 2" Thermax to exterior end wall of Hall $1,015 
R4 Spray 3" SPF to all other attic end walls $5,400 

R5 Remove all duct insulation; mastic seal and install R8 and wrapp $6,000 

  Total Option Two  $68,655 
     
  Community Hall Improvements   

H1 Weatherstrip front doors $600 
H2 Replace lower storm sashes with Harvey Low E True Channel $2,520 
H3 Weatherstrip all windows & Replace rope & pull w/ spring balances $2,900 
H4 Air Seal ceiling plane  $1,250 

H5 Blow in additional 10" cellulose on flat and top 2' of wall $3,000 

  Total Hall Envelope Improvements $10,270 
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Notes for Recommendations 

A1 Professionally weatherstrip five exterior doors with durable gasket material. 

A2 Apply long lasting v-groove weather-stripping for all casement and double hung windows. 

A3 Install interior window glazing, tightly sealed to prevent condensation on existing fixed window. 
Harvey offers reasonably priced deadlight windows with low e coating. 

A4  Foam seal or tape all seams of installed XPS foam and remove all fiberglass in rim joists and re-
place with minimum 4” SPF foam. 

A5 Replace overhead door gasket with tight fitting gasket to form a continuous seal when closed. 

A6  Replace exterior door to conference room with insulated, thermally broken metal door with mini-
mal, double paned glazing as desired. 

A7 Casement windows are in decent shape but  higher performing glazing with low e  coating will 
improve this large glazing area; in addition to spraying SPF on the  back of the bench top and side. 

Option C: Overall goal is to eliminate HVAC equipment in the attic and establish a continuous air barrier 
and effective levels of insulation at the rigid ceiling plane, above relocated ERV units and ductwork. 

C1 Door between Hall and Rec department allows for more aggressive Hall set backs without penaliz-
ing the COP of the newly installed VRF, ductless minisplit, air source heat pumps. 

C2—C4  Establish a continuous air barrier at the ceiling plane by using silicone and spray foam to seal all 
penetrations and openings above interior wall framing as it connects to attic joists. Perimeter foam should 
fully cover top plates and seal to propa vents for effecting a continuous barrier between roof ventilation 
and insulation layers. 

C5 Fiberglass is best removed entirely as its performance is greatly diminished when compressed, 
however if unfaced fiberglass is placed on top of 10” of cellulose with a 4” top coating, it can have a posi-
tive effect on insulation layer. It is a labor intensive project but “squishing” fiberglass batts under other 
materials reduces the thermal performance over 50%. Faced batts (class II vapor retarder) need to be re-
moved or left in contact with sheetrock.  

H1  Weatherstrip oversized wood doors to Hall with durable gasket material. 

H2 Storm sashes on  the large Hall windows appear to be installed backwards to they have to be 
closed from the outside. Five of the seven do not close fully. Tight fitting Harvey True Classic storms with 
Low E coatings  have demonstrated to  be as effective as traditional replacement windows. Work with their 
engineering department for the optimal approach to these windows, which may include also involving 
Modern Manufacturing of Worster, Ma to custom make the rounded top sections. 

H3 Pullman Spring Balances can replace rope and pulley mechanisms for sashes up to 100 lbs. Re-
move weights and dense pack chase with cellulose and weatherstrip sash edges with durable gaskets. 

H4–H5 Surgically air seal penetrations and air pathways in the Hall ceiling plane, then dense pack cellulose 
above the top plates of  exterior walls and add 10” in an even layer over the entire attic floor. 
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Police Department Doors 

Infra red images depict anomalies in surface temperature, with darker colors indicating cooler 
surfaces and more rapid heat loss to the outside. Very dark areas or “streaking” usually indicate 
cold air infiltration as highlighted by the arrows below. 

Exterior doors appear to be uninsulated steel, with or without glazing. Solid doors perform only slightly 
better in terms of heat loss, mostly due to  the fact that glazing creates more edges, therefor cracks or gaps 
through which air can flow. 
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Police Department Windows 

A number of windows were found closed but not latched or locked. Locking them greatly reduces air leak-
age, though all windows were found to be very ‘leaky’. Cold air infiltration under the bay window is likely 
from the rough opening and very difficult to seal post construction.  

Outside air leakage through the  fram-
ing of the bay window and/or wall 
foundation connection. 
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Police Department Windows 

Neither  the window above right or the right sash of the dou-
ble window of  were locked shut  at the time of the photo. 
Note the sash on the left leaks as much air at the bottom sash, 
but less near the lock. 

A one inch thick layer of ex-
truded polystyrene (XPS) is 
evident on all exterior wall 
surfaces of the Hall base-
ment. Note that the studs 
below appear brighter or 
warmer as they actually 
slightly improve the R-value 
of the wall a little. 

Cold outside air infiltration 
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Hall Basement –PD Dept 

Rigid foam board adhered to a concrete foundation wall is an excellent choice for below grade walls, how-
ever foam sealing all joints, and insulating the rim joists and top plates with SPF (closed cell spray foam) is 
key for optimal thermal performance and to reduce the risk of condensation forming behind the ‘cracks’ 
and gaps. 
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Police Department Basement 

The walls in the basement are either exposed concrete block (below) or block with 2x4 steel studs with fiber-
glass batts in the cavity. Note the thermal bridging from the highly conductive steel in contact with the con-
crete, leaving the surface area in contact with the metal studs far colder (darker) than the insulated cavity bays. 

The line between dark and light de-
picts the line between above and be-
low grade. 



18 

Police Department Above Grade Walls 

  

Architectural plans called for 2x6 studs at 24”OC with “R19” batts in the cavities.   Note the areas of 
‘coolth’ (circled) depict deficiencies in the thermal effectiveness of the insulation: around outlet boxes and 
areas where the fiberglass has been compressed, not fully lofted during install, or potentially where it has 
gotten wet from condensation or water leakage from above. 

It is not cost effective to upgrade this type of installation at this time, unless perhaps there appear other 
indications of water damage.  However, it is worth selecting more effective materials and installation prac-
tices for any future construction project. The cost difference at the time of original construction is minimal.  
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Recreation Department 

Walls of the 1999 addition are constructed with 2x6 wood studs and five and a half inch fiberglass batts.  

Windows leak considerable air, even after being closed and latched locked. ( Many were found partially 
open and unlatched in December site visits). 

Window air leakage 
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PD and Recreation Department Ceilings 

While suspended ceilings exist through most of the 1998 addition, taped sheetrock secured below the truss-
es forms a fairly continuous air barrier and is an important component to the thermal envelope. Unfortu-
nately, there are many penetrations for wires and duct work, etc, as well as above interior walls and at the 
perimeter top plate.  These air gaps allow tremendous heat loss as well as vapor migration and sealing them 
is recommended, even if the thermal envelope is relocated to the roof plane.  

When standing in the attic on a cold day, heat 
loss from conditioned space below appears as 
bright, lighter colors.  
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The Community Hall 

The exterior walls of the Hall appear to be brick with 2x6 wood framing to support lathe and plaster interi-
or surfaces. There does not appear to be any insulation in the cavities. While this means substantial heat 
loss, filling those voids with loose fill material creates a high risk of moisture problems in the future, as wa-
ter wicks easily though brick and needs to be able to dry to the interior or exterior.  The risk is that warmer 
moist air will migrate through the cellulose (or other) material to the colder brick walls and condense.   

A lower risk strategy is to spray 2” closed cell foam directly on the brick  to form an air barrier and semi 
permeable vapor barrier in addition to an R12 cavity. Thicker levels of foam could create a freeze thaw 
problem with the then very cold brick.   This would involve gutting the existing interior surface and re-
surfacing at a very high cost with long pay back estimated at this time.  

Should the interior surfaces need to be replaced in the future—insulating the walls would be advised at that 
time. 
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Hall walls 

Appearing to be void of insulation, the top 18” can 
be accessed from the attic and would be worth the 
minimal risk of dense packing to help achieve a 
more robust air and thermal barrier at the ceiling 
plane. 
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Hall walls 

For reference. 
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Hall Doors 

The large front doors to the Community Hall have large air gaps which may require a skilled carpenter to 
adjust so they can close tightly before installing an effective weather-stripping the edges and sealing the 
panels. 
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Hall Windows  

These lovely, large single pane windows account for substantial conductive and convective heat loss. The 
exterior storms have warped and do not close completely. Rope and pulley chases leak a lot of air (one rope 
is broken).   Windows opened in the summer for cooling and fresh air make interior removable window 
glazing impractical.  
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Hall Windows  

Daylight 

Cold air 
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Hall Ceiling 

The ceiling plane is fairly tight and with 8-9” of 
cellulose performing relatively well. Some minor 
voids can be improved through caulk and adding 
insulation.  
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Recreation Department  
Walls R-Value Ft2 SA Coverage
air spacebehind brick veneer 0.17
1/2" sheathing 0.59
15lb felt paper 0.21
2x6 wood studs at 24" OC 6.71 16% of wall SA
5.5" fiberglass 16.5 84% of wall SA
6 mil poly class I vapor barrier
5/8" gypsum 0.46
air space 0.68

Total Wall R-Value 15.0 574        13% of Shell SA

Windows 112        2.5% of Shell SA
DP with 1/2" air space; low e  2.85
SHGC - med (low-e -surface 1) 0.45
Doors 19          0.4% of Shell SA
Steel 0.61
Glazing 2.1

Ceiling (presumed)  2,232     50.4% of Shell SA
8" HD fiberglass batt 30 75% of ceiling SA
2x6 joists
Compromised FG batt 8 15% of ceiling SA

Floor 10 553        12.5% of Shell SA
Slab  / Perimeter 5 935        21.1% of Shell SA

UA

TOTAL HALL 4,425     100%

Thermal analysis of  Envelope Components 
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Police Department          

Walls R-Value Ft2 SA Coverage   
air space behind brick veneer 0.17       
1/2" sheathing 0.59       
15lb felt paper 0.21       
2x6 wood studs at 24" OC 6.71   16% of wall SA 
5.5" fiberglass 16.5   84% of wall SA 
6 mil poly class I vapor barrier         
5/8" gypsum 0.46       
air space 0.68       

Total Wall R-Value 15.0       1,670  13% of Shell SA 
          
Windows           184  2.5% of Shell SA 
DP with 3/8" air space; low e   2.85         101      
SHGC - high 0.5       
DP 3/8" air space, clear glass 2.2           83      
SHGC - high 0.6       
Doors             43  0.4% of Shell SA 
Steel 0.61       
Glazing 2.1       
Ceiling        2,272  50.4% of Shell SA 
8" HD fiberglass batt 28   75% of ceiling SA 
2x6 joists         
Compromised FG batt 8   15% of ceiling SA 
Floor 10     12.5% of Shell SA 
Slab  / Perimeter 5         896  21.1% of Shell SA 
  UA       

TOTAL Rec Department        5,065  100%   
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  Basement - PD and Hall             

Type Below Grade R-Value Perimeter 
Ft2 SA Above 

Grade 
Ft2 SA           

AG to 2'BG 
Ft2 SA                
2'-4'BG 

Ft2 SA          
4'-Slab 

1 Concrete  1.15 32 16 64 64 96 
  Block 0.59           

  air space 0.68           

  Total Wall R-Value 2.42   2.4 4 9 13 

2 Concrete  1.15 47 90 235 470 1410 
  Steel Studs 0.01           
  5.5" fiberglass 15           
  6 mil poly class I VB             
  5/8" gypsum WB 0.46           

  air space 0.68           

  Total Wall R-Value 7.0                    7                 9               14             18  

3 Concrete  1.2            166               560              332             144    
  1" XPS 5.0           
  Strapping             
  5/8" gypsum WB 0.5           

  air space 0.7           

  Total Wall R-Value 7.3                    7                 9               14             18  

       Ft2 SA          

  Windows               
  DP w/ 3/8" air space; low e   2.85            130          
  SHGC - med 0.45           
  Doors              276          
  Steel Swing 1.1              46          
  Overhead 5            240          
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Community Hall         

Walls R-Value Ft2 SA Coverage   
air space 0.17       
12 inches brick 2.52       
2x6 wood  8.54   17% of wall SA 
Cavity Air Space 2.78   83% of wall SA 
lathe & plaster 1.1       
air space 0.68       

Total Wall R-Value 7.7      2,697  45% of Shell SA 
          
Windows           528  10% of Shell SA 
single pane/ext storm 1.9       
          
Doors             67  1% of Shell SA 
Wood 2.8       
Steel 0.61       
          
Ceiling        2,652  44% of Shell SA 
6" cellulose 24   42% of ceiling SA 
2x6 joists         
disturbed cellulose 6   2% of ceiling SA 
  UA       

TOTAL HALL        5,944  100%   
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From 1999 Architectural Plans 
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South Elevation 

East  Elevation 

North Elevation 

  

  

West Elevation 
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AREA -  Walls Windows Doors Ceiling Slab Air Leak TOTAL % 

Recreation Department                 

Vestibule          621            300         874          148         85          819         2,847  13.3% 
Lobby          546            750          1,192         92        3,108         5,688  26.5% 
Office          700         1,037            760       103        1,499         4,099  19.1% 
Director's Office          336            750            393         92          654         2,225  10.4% 
Center Room               413         60          830         1,303  6.1% 
Restroom               110            157           267  1.2% 
Restroom               110            157           267  1.2% 
"Attorney"               127            127           254  1.2% 
Hallways w/ Kitchen               528              968         1,496  7.0% 
Housekeeping                 60              77           137  0.6% 
Foyer          233            850         653          200            770         2,706  12.6% 

Restroom                 60              77           137  0.6% 

Totals       2,436         3,687      1,527       4,101       432       9,243       21,426  100.0% 

Ratio 11.4% 17.2% 7.1% 19.1% 2.0% 43.1% 100.0%   

PD Main Floor                 
Lobby          979            206      1,629          153       225          711         3,903  12.6% 
Dispatch          466            206            407       135        1,388         2,602  8.4% 
Dispatch Restroom                 91         50          197           338  1.1% 
Waiting          451            206            256       332          635         1,880  6.1% 
Restroom          254                71         65          174           564  1.8% 
Admin Assistant          379            206            260       101          965         1,911  6.2% 
Investigations          874            386            242         95          599         2,196  7.1% 
Conference               172         50          192           414  1.3% 
Records               185         25          220           430  1.4% 
Work Area               137              170           307  1.0% 
Storage/Telecom               188            242           430  1.4% 
Chief's            835            771            260            885         2,751  8.9% 
Work Room       1,853         1,842          1,301          5,241       10,237  33.1% 

Sargents        1,008            386            316          1,275         2,985  9.6% 

Totals       7,099         4,209      1,629       4,039    1,078      12,894      30,948  100.0% 

Ratio 22.9% 13.6% 5.3% 13.1% 3.5% 41.7% 100.0%   
PD Basement                 
Sally Port 9450   2520   1120 5398      18,488  34.6% 
Booking            819           567         420          694         2,500  4.7% 
PD Basement       4,998             883        1,220         7,101  13.3% 
Hall and Exit       1,060            521      1,195         960          404         4,140  7.8% 
Utility Rooms       2,090            235           645        1,018         3,988  7.5% 
Exercise          953            521           419        1,463         3,356  6.3% 
Conference Room       3,302         1,564         1,167        2,759         8,792  16.5% 

Storage and Stairwell       3,398            313           646          662         5,019  9.4% 

Totals     26,070         3,154      4,282      6,260      13,618      53,384  100.0% 
Ratio 48.8% 5.9% 8.0%   11.7% 25.5% 100.0%   

Peak Heat Loss Summary—in Btu’s per Hour at 73°
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AREA -  Walls Windows Doors Ceiling Slab Air Leak TOTAL % 

Hall                 
NW Entry          741         1,049         660          280          1,840         4,570  4.5% 
SE Entry          955         1,049            244          1,577         3,825  3.8% 
Hall      16,285        17,794          9,601        20,982       64,662  64.0% 

Front Entry & Stairwell      11,905         4,198      1,669        2,340          7,789       27,901  27.6% 

Totals     29,886       24,090      2,329     12,465        32,188     100,958  100.0% 

% 29.6% 23.9% 2.3% 12.3%   31.9% 100%   

TOTALS                  
REC DEPT       2,436         3,687      1,527        4,101       432        9,243       21,426  10.4% 
PD MAIN FLOOR       7,099         4,209      1,629        4,039     1,078      12,894       30,948  15.0% 
PD BASEMENT      26,070         3,154      4,282            -       6,260      13,618       53,384  25.8% 

HALL      29,886        24,090      2,329      12,465         -        32,188     100,958  48.8% 

WHOLE BUILDING      65,491        35,140      9,767      20,605    7,770      67,943     206,716  100.0% 
Ratios 31.7% 17.0% 4.7% 10.0% 3.8% 32.9% 100.0%   

As summarized on page six, the chart above (starting on page 34) provides details for each room or area’s 
‘peak heat loss’.  This refers to the amount of heat, measured in Btu’s, estimated to be lost to the outside 
during one of the coldest hours of a winter in New London and equals the amount of heat which needs to 
be supplied to that room or area in order to maintain comfort.   

Heat loss is determined by mathematical formulas involving the conductivity and thickness of a material or 
assembly of materials, the surface area of the material(s), and the temperature difference  between inside 
and outside. This is an important step to properly size heating equipment and the amount of distributed 
heat into each room or area. 

The chart above reflects the calculated peak heat losses for each area, but also broken down by envelope 
component.  Based on these calculations, the total amount of heat to be lost to the outside during a one 
hour period with a 73 degree temperature difference between inside and outside, is estimated to be 
206,716Btu’s.  Almost 33 % of that heat would be through warm air exfiltration, 32% through the walls, 
17% through the windows, and so forth.   

This is helpful in determining opportunities for envelope improvements, though also somewhat misleading 
as air infiltration and exfiltration involves gaps and cracks in the air barrier at the walls, windows, doors, 
ceiling, and floor. So all those components share the responsibility for those nearly 68,000 Btu’s from air 
leakage.  The reason for a detailed and thorough envelope inspection and analysis  (by an envelope special-
ist such as myself) is to  a) assess the effective performance of each envelope component and b) interpret 
the  mathematical data for more informed recommendations.  

It should also be noted that buildings operate as systems and there are many factors which determine how 
much energy is actually used for heating and cooling. This envelope assessment focuses on the building’s 
heating load or demand, based on heat loss through the envelope. In addition to the actual weather, how 
much is supplied depends on the efficiency of the heating equipment and distribution, controls, and occu-
pancy patterns and behaviors. Therefore savings from envelope upgrades also depend on those factors. 
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CODE REVIEW  
 
WHIPPLE MEMORIAL TOWN HALL, MAIN STREET AND SEAMANS ROAD, NEW LONDON, NH 
 
Original brick courthouse (2 story masonry exterior with wood timber frame) built approximately 1958, a 
mid 1980’s addition (2 story concrete masonry and wood frame), and the 1999 renovation for the Police 
Department (multilevel wood frame).  
 
The Town of New London has applied for the inclusion of this building on the New Hampshire Register of 
Historic Places. As an Historic Building, Section 3409 of the International Building Code : Historic 
Buildings, allows that certain provisions of the Code not be mandatory “ where such buildings are judged 
by the building official to not constitute a distinct life safety hazard ”.   
 
Note that this Code Review is based on the March 14, 2014 New Hampshire Building Code Review Board 
reinstatement of  Section 503 Allowable Building Heights and Areas and 506 Building Area calculations 
and requirements as formulated and described within the 2009 edition of the IBC without State of New 
Hampshire amendments. 
 
GENERAL BUILDING INFORMATION 
     
Floor Area: 
 

LEVEL EXISTING DEMOLITION  PROPOSED TOTAL 

LOWER LEVEL 
POLICE & 
MULTIPURPOSE 
 

  5,983 gross SF   ----------------  ---------------    5,983 gross SF 

UPPER LEVEL 
POLICE, 
RECREATION, 
AND HALL 
 

  7,924 gross SF   ----------------  ---------------    7,924 gross SF 

TOTAL 13,907 SF  -----------------   ----------------   13,907 SF 

  
     Building Height:  33 feet +/- to mean roof height of main roof, measured from average grade plane.  
 
 
2009 INTERNATIONAL BUILDING CODE:       (IBC) 
 
NFPA 101 2009 LIFE SAFETY CODE    (LSC) 
 
304    USE GROUP: 
              Assembly: A3, Lecture Halls, etc:  Community Hall.  
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503    GENERAL HEIGHT & AREA LIMITATIONS:  
 
               Assembly Use: Height:   40 feet   1 story (IBC Table 503) 
   Area:   6,000 sf  per floor (IBC Table 503) 
     
 Lower Level is considered a Basement (a story that is not a story above the grade plane) since a 
 story above grade plane is… “any story having its finished floor surface entirely above grade 
 plane, or in which the finished surface of the floor next above is: 1. More than 6 feet above grade 
 plane; or 2. More than 12 feet above the finished ground level at any point.”   
 
 The grade plane (502.1) is the reference plane representing the average of finished ground level 
 adjoining the building. 80% of the adjoining grade is within 2 feet of the upper level with 20% at 9 
 feet from the upper level. The average plane is therefore approximately 3.4 feet below the Upper 
 Level allowing the Lower Level to meet the definition above for a Basement and not a story above 
 grade plane.  
   
504    HEIGHT MODIFICATIONS: 
 
        504.2 Allows the addition of 1 story and 20 feet with Automatic Fire Suppression. However, IBC 
 Table 503 allows a 1 story height of 40 in VB construction, therefore the height of the building is 
 in compliance based on Assembly occupancy.  
 
 Defining the Lower Level as a Basement allows the Assembly Occupancy at the Upper Level 
 without the addition of a sprinkler system since the Upper Level would be considered the  one 
 story at grade. Currently the Lower Level only has a sprinkler system installed, as required for 
 Basements.  
 
505    MEZZANINES: 
  
 Area to be less than 1/3 of area open to below. Single exit acceptable per 1015.1 with
 Occupancy less than 50 and common path of travel is less than 75 feet.   
 
506    BUILDING AREA MODIFICATIONS:  
 
        Area modification with 378 foot open perimeter to open space at least 30 feet wide. No increase 
 factor for Automatic Sprinkler System. Adjusted allowable area per floor is 9720 sf. Existing 
 footprint area of 7924 sf is allowable.  
 
508.3 NON-SEPARATED OCCUPANCIES 
 
 Multiple occupancies with Assembly at lower level multi-purpose room, upper level Hall and 
 Business Use by Police Department to be considered non-separated with more stringent Assembly 
 area and height limits applied. No rated separation required between the two occupancies.  
 
 See recommended fire rated separation assembly for reducing fire area as applied to Fire 
 Suppression System requirement.  
 
602    CONSTRUCTION CLASSIFICATION 
 
          Type VB 
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 Combustible, non-protected structure, walls, and floor. 1999 renovation Construction Documents 
 define construction type as VA, combustible, protected. All structure, bearing walls, floor, and 
 roof construction would require a 1 hour fire protected assembly. This review and analysis 
 assumes the VB construction as site observation suggests that the non rated assemblies exist.  
 
TABLE 601  FIRE RESISTANCE RATINGS OF STRUCTURE ELEMENTS: 
 
            Structural Frame:  0 hour 
             Bearing Walls: Exterior: 0 hour 
            Bearing Walls: Interior: 0 hour 
            Nonbearing walls and partitions interior: 0 hour 
           Floor Construction: 0 hour 
 Roof Construction: 0 hour  
 
705.8   EXTERIOR WALL OPENINGS: 
 
 No openings currently need be protected.  
  
708.2   SHAFT ENCLOSURE: 
 
 1 hour fire rated enclosure at internal stair to be maintained with rated doors and closers. Front exit 
 stair at Hall requires wall assembly modifications; addition of 5/8” gypsum wallboard at both 
 sides of wall.  
   
715.4     FIRE DOOR RATINGS 
      
 Shaft, exit enclosure & exit passageway walls with 1 hr ratings require minimum 60 minute fire 
 door rating. 
 Other fire barriers requiring 1 hr fire rating to have 45 minute fire door rating. 
 
 See comments below at Fire Sprinkler System/Fire Areas regarding rated doors at new Fire 
 Separation Assembly. A 90 min rating is required at the Fire Doors within the 2 hour fire rated 
 separation assembly (Table 715.4).  
 
903       FIRE SPRINKLER SYSTEM:  
 
 A fire sprinkler system is currently installed at Lower Level only. Current code requires that the 
 entire building be protected by an Automated Sprinkler System per IBC 903.2.1.3 items 1, 2 and 3 
 if Fire Area is greater than 12,000 sf and the occupant load is greater than 300. Currently Lower 
 and Upper levels are non-separated by rated  horizontal assembly (2 hour separation is required) 
 therefore both levels are included in aggregate floor area equaling 13,887 sf. See below for 
 building occupancy expressed by Fire Area and total building, showing that occupancy is less than 
 300 in each Fire Area. 
        
 We recommend that a fire rated assembly be provided between the existing original brick building 
 and the more recent additions to subdivide the fire area into two smaller areas. The addition of 90 
 minute fire rated doors and frames with panic hardware at the existing brick wall at both levels 
 would effectively separate the Police Area from the 2864 sf per floor Hall. The maximum fire area 
 would therefore be 5728 sf at the Hall and 8159 sf at the Police Area and the occupancy in each 
 fire area would be less than 300. This separation negates the requirement for the full building fire 
 sprinkler system based on fire area and occupancy per Section 903.2.1.3.   
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IBC AND LIFE SAFETY CODE OCCUPANT LOADS & EGRESS COMPONENTS 
CALCULATIONS 
 
1004     OCCUPANT LOAD: IBC & LSC (7.3.1.2)  
 
Space/Room     Area Area per occupant Occupants 

in Police 
Fire Area  

Occupants 
in Hall 
Fire Area  

Lower Level 
Assembly 
occupancy 

    900 sf 15 sf unconcentrated - tables & 
chairs  60 

Lower Level 
Business 
occupancy 

  2097 sf 

 

100 sf gross per occupant  

   

21  

Lower Level 
Business  at Hall 
Lower Level  

  1080 sf 100 sf gross per occupant  

 

     11 

Upper Level 
Assembly 
occupancy 

  1512 sf Occupancy based on seating layout 
(Occupancy based on 1512sf/7sf per 
person = 216 occupants) 

   154 

Upper Level Lobby 
Assembly 
occupancy 

    185 sf 5 sf concentrated-standing = 37; not 
included in count due to redundancy 

      

Upper Level Stage 
occupancy    378 sf  15 sf unconcentrated   25 

Upper Level  
Mezzanine    576 gross sf  49 occupancy maximum       49 

Upper Level 
Business 
occupancy 

 5926 sf 100 sf gross per occupant  59 
 

FIRE AREA 
SUBTOTAL 

  80 299 

TOTAL 
BUILDING 

  379 occupants 

 
 
1005.1   CAPACITY OF EGRESS COMPONENTS: IBC & LSC (7.3.3.1) 
 

Lower Level: 92 occupants x .2 = 18.4 inches:   3 x 34 inch exits provided  = 102 exit inches 
One exit from the lower multipurpose room exits up the stairs to the upper hall lobby.   
Existing door and stair widths within the historic building are allowed to remain per 1103.3 IBC 
and 43.10.4.3 LSC if in the opinion of the Code Official sufficient width and height exist for a 
person to pass through the opening or traverse the means of egress. The walls however would 
require remediation to obtain a 1 hour fire rating.  
  
Upper Level Assembly Space & Mezzanine: 265 occupants x .2 = 53 exit door inches required:   
2 x 34 inch wide doors provided = 68 door exit inches provided. One existing 4’-6” wide  double 
door in historic building providing 52 inch clear exit door. At least half the occupancy can exit via 
the level of exit discharge through the existing rear lobby. 
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 Upper Level Business: 60 occupants with 2 – 36” exit doors.  
 
 The incorporation of the proposed 90 minute rated doors at the existing brick wall between the 
 original Town Hall and the wood frame additions provides a horizontal exit for each
 separated occupancy space and a higher degree of egress safety.     
  
1019.1   NUMBER OF EGRESS EXITS: 
  
 3 Provided for Lower Level 
 3 Provided for Upper Level 
            
1103 ACCESSIBILITY 
 
 Existing buildings shall conform to Section 3411 IBC and Chapter 11 Historic Buildings Section 
 1104 Alterations in the Existing Building Code. Various levels of accessibility are required, unless 
 technically infeasible, based on the level of alteration. Primarily, at least one main entrance 
 shall be accessible, and an accessible route shall be provided from the public entrance to the 
 public space, and at least one accessible family or assisted-use toilet room shall be provided.  
 
 Per Section 206.2.3 of the Americans with Disabilities Act an accessible route is not required to 
 stories above or below the accessible story when the exceptions for alterations to qualified historic 
 buildings or facilities are permitted.  
 
 An accessible entrance should be provided to the Lower Level public multi-purpose room. This 
 would involve the building of an accessible ramp at the lower grade entry door.  
 
 If an addition is proposed the provisions for new construction shall apply to the addition. 
 
3411.8.6  PERFORMANCE AREAS 
 
 Chapter 11 and Chapter 34 for Existing Buildings requires the performance area to be accessible 
 to the assembly area and any ancillary spaces. Possible relief from this requirement is available 
 through application of the Historic Building Section of the IBC and through 206.2.3 Item 7 of the 
 ADA.  If any alteration or addition work is contemplated within the historic Hall then 
 accessibility to the stage should be provided.  
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PLUMBING FIXTURE COUNT: Table 403.1 International Plumbing Code (2009) 
     
 
Lower Level:  
32 business occupants, 60 assembly occupants 
Upper Level and Mezzanine: 
60 business occupants,  228 assembly occupants (154 Seating, 49 Mezzanine, 25 Stage, 37 at Lobby not 
included as occupants are redundant to Hall) 
 
USE OCCUPANTS WATER CLOSET LAVATORY DRINKING 

FOUNTAIN 
ASSEMBLY    288 
TOTAL 

144 M/125 1.15M* .72M (1 PER 200)* 288/500 = .58 
144 F/65      2.22F* .72F* 

BUSINESS  
92 TOTAL 

46 M 1.00M 1.00M 96/100 = .96 
46 F 1.00F 1.00F 

TOTAL 
REQUIRED 

 3 M 2 M 2 
 4  F 2 F 

EXISTING 
ASSEMBLY 

 1M 1M 1  1F 1F 
EXISTING 
BUSINESS/STAFF 
TOILETS 

 2M 2M  

 2F 2F 
* Plumbing Code requires any fraction to be rounded up.  
 
Existing Business occupancy fixture count is acceptable. Assembly occupancy requires 2M and 3F water 
closets, 1M and 1F lavatory, and a drinking fountain. The existing single user toilet rooms at the current 
Recreation Area (Lobby) provide one fixture each. 1M and 2F water closets should be added to service 
both levels of assembly on the unsecure side of the Police Station business occupancy. An additional water 
fountain should also be added. Existing Service sinks at each level are adequate.  
 
 
SUMMARY 
 

• Full building fire suppression system is required unless 90 minute fire doors are added between 
Hall and later additions. Occupancy numbers would also need to be reviewed with Fire 
Department/Building Code officials to confirm a maximum occupancy of 300 at the Hall side of 
the fire separation assembly.  

 
• Calculated total assembly occupancy of 288 requires the addition of 1 male and 2 female water 

closets. 
 

• Front stairwell wall construction must be completed with gypsum drywall installed at each side of 
studs to provide a one hour fire rated assembly to protect exit way.  

 
• Lower multipurpose/conference room must be provided with an accessible entry if it is to be used 

as a space open to the public. An accessible entry would entail the construction of an accessible 
ramp (slope 1:12), railings, and landings at each end. Ramp and lower landing would involve 
excavation and drainage. If the room is to be open to the Police Department only then access could 
be provided through their secure space with grade access via the Sally-port.  
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• The occupant load of the main upper hall is critical to this code review. A large occupant load 

(greater than 154) would require a full building fire suppression system. Our review is based on a 
seating layout plan for 154. A strict gross area calculation as described below would have 216 
occupants in the upper hall. Our understanding of the actual use of the hall would place the total 
occupant load at less than the 154. A posted occupant load at the hall 130, would allow the 
building to be safely occupied as an assembly occupancy once the fire door separation is provided 
and also allow the existing toilet rooms to remain without adding more fixtures as their capacity is 
for 65 female and 125 male occupants.   

 
 SECTION 1004 OCCUPANT LOAD  (2009 IBC)  
 

1004.1 Design occupant load. In determining means of egress requirements, the number of 
occupants for whom means of egress facilities shall be provided shall be determined in accordance 
with this section. Where occupants from accessory areas egress through a primary space, the 
calculated occupant load for the primary space shall include the total occupant load of the primary 
space plus the number of occupants egressing through it from the accessory area.  
 
1004.1.1 Areas without fixed seating. The number of occupants shall be computed at the rate of 
one occupant per unit of area as prescribed in Table 1004.1.1. For areas without fixed seating, the 
occupant load shall not be less than that number determined by dividing the floor area under 
consideration by the occupant per unit of area factor assigned to the occupancy as set forth in 
Table 1004.1.1. Where an intended use is not listed in Table 1004.1.1, the building official shall 
establish a use based on a listed use that most nearly resembles the intended use. 

 
Exception: Where approved by the building official, the actual number of occupants for 
whom each occupied space, floor or building is designed, although less than those 
determined by calculation, shall be permitted to be used in the determination of the design 
occupant load.  

 
1004.3 Posting of occupant load. Every room or space that is an assembly occupancy shall have 
the occupant load of the room or space posted in a conspicuous place, near the main exit or exit 
access doorway from the room or space. Posted signs shall be of an approved legible permanent 
design and shall be maintained by the owner or authorized agent.  

 
 The Life Safety Code is more stringent regarding the adjustments to the occupancy load: 

 
A.7.3.1.2 The normal occupant load is not necessarily a suitable criterion, because the greatest 
hazard can occur when an unusually large crowd is present, which is a condition often difficult for 
authorities having jurisdiction to control by regulatory measures. The principle of this Code is to 
provide means of egress for the maximum probable number of occupants, rather than to 
attempt to limit occupants to a number commensurate with available means of egress. 
However, limits of occupancy are specified in certain special cases for other reasons.  

 
 We recommend that a building occupancy review be made by the Fire and Building officials. The 
 egress widths exist for the total calculated occupancy of 216 occupants (gross area divided by 7sf 
 concentrated use-loose chairs). However this gross occupancy would necessitate the addition of a 
 full building sprinkler system and the renovation of and addition to the existing toilet rooms to add 
 1 male and 2 female water closets.  
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WHIPPLE TOWN HALL, NEW LONDON 
REPORT ON EXISTING ELECTRICAL SYSTEMS 

 
 
Introduction: 
 
On Monday, November 24, 2014 and Friday, December 5, 2014, I visited the Whipple Town 
Hall and examined the electrical systems.  The building consists of the original meeting hall 
and rooms in the basement, the offices and rooms in the middle that are now the Recreation 
Department, and the Police facilities on two levels.  This report documents my findings and 
makes suggestions for upgrades and improvements both to meet current Codes and to save 
energy.  There are some annotated photos in the appendix to illustrate some of the points in 
the report. 
 
When reference is made to “Code” requirements, generally they refer to the National Electric 
Code (NEC) unless the NFPA 101 Life Safety Code or NFPA 72 Fire Alarm Codes are 
specifically referenced. 
 
General Conditions for the Overall Building: 
 
I believe the original brick building with the historic meeting room was constructed around 
1918.  The added court space (now the Recreation Dept.) and the Police facilities were added 
@ 1999. 
 

• The electrical service to the building is 120/240 volt, 400 amps, single phase.  It 
comes in underground to an electrical room in the basement of the Police Department.  
It is obviously a new service provided during the last renovation and additions.   

• There is a 75kW generator that provides back up power for the entire building. 
• The service enters the electric room in two 3” conduits into a CT cabinet (where there 

are current transformers that monitor/meter the energy use) – then to a 400 amp, two 
pole circuit breaker/main disconnect – then into an automatic transfer switch (ATS) 
which is also fed from the generator – and then into a 400 amp, 42 position main 
distribution panel which feeds several sub panels in that room and around the building. 

• From Utility records, the peak power usage over the past 12 months was 28kW or 116 
amps, occurring in February of 2014.  Generally both the peak power (in kW) and the 
energy use (in kWH) is fairly consistent from month to month, varying by less than 
20% from the average.  The energy and peak demands come primarily from the Police 
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department which is occupied and used a majority of the time with consistent 
electrical loads (lighting, plug loads, heating and cooling). 

• In fact, the February, 2014, higher peak (28kW) and energy usage (12,960kWH) is an 
anomaly and something of a mystery.  The peak power and energy use usually occurs 
in the late summer months due to air conditioning, and if you separate out the 
February usage, the rest of the months exhibit very uniform usage and peak power 
with the highest peaks occurring in July and August.  Overall energy use in kWH is 
very consistent over every month.  With the exception of February, energy use varies 
by less than 18%. 

• With the 400 amp service and the building peak load at only 116 amps, there is clearly 
plenty of spare capacity for added loads in the future. 

• Most of the building wiring is done with non-metallic sheathed cable known as NM or 
“Romex”.  This includes wiring above the dropped ceilings in the newer part of the 
facility.  This type of wiring is not legal above dropped ceilings according to current 
NEC Code.  However, it is an existing condition and is not particularly dangerous so it 
is not necessary to change it. 
 

 
The Original Building, Historic Hall and accompanying spaces in the basement: 
 
This part of the building, with the meeting hall and stage on the main level and the meeting 
room and ancillary rooms on the basement level are used much less than the rest of the 
building and use proportionally much less energy than the rest of the building.  The only real 
electrical load here is the heating system and some lighting.  From the Hall “Winter 
Occupancy Schedule”, it appears that the Hall is only used about 20 hours per week including 
opening, warm up and closing time with additional time of 15 to 16 hours once every month 
(Farmer’s Market and Performing Arts) 
 
It appears that the wiring is being upgraded, at least in the basement, with some renovations 
on-going.  However, there are numerous indications that there is still old wiring with two 
wire, ungrounded circuits and receptacles.  There are also very old push button switches in the 
entry and other areas.   
 
It should be noted that there are open electrical boxes in the main vestibule/hall with exposed 
wires.  This is not Code legal and might be hazardous if those wires are still electrically “hot” 
or energized.  These exposed wires should be covered and areas of construction with exposed 
electrical work should be protected and off limits to the general public. 
 
All the wiring and devices in the building should be upgraded to current Code standards 
(which may be underway). 
 
Lighting: 
 
There is quite a variety of light fixtures here.   
 



3 
 

- The main meeting hall has four (4) pendant “chandeliers” with twelve candelabra 
based decorative incandescent lamps in each.  There is a dimmer for these fixtures, 
located stage left, which does not work properly and is potentially dangerous, possibly 
overheating and causing a fire.  The least cost energy measure would be to change the 
incandescent lamps to LED lamps (that are dimmable).  The dimmer for these fixtures 
as well as the dimmers for the stage lighting should be upgraded.  This would involve 
first determining the lamping for the chandeliers and then finding an appropriate 
dimmer to handle the load and that works with the new LED replacement lamps. 

- The stage has “homemade” site built lighting consisting of boards with lamp sockets 
and various incandescent PAR and R lamps on different circuits.  It does not appear 
that the wiring for these lights is Code legal.  I realize that real stage lighting can be 
very expensive.  At the very least, the wiring for the stage lights should be checked by 
a licensed electrician and fixed or upgraded as necessary and the incandescent lamps 
should be replaced with dimmable LED PAR lamps and new dimmers to control them 
should be installed to replace the old dimmers. 

- There are two wall mounted up light fixtures in the hall to the Rec Dept area.  These 
fixtures have old quartz lamps in them.  They tend to collect dirt and bugs and the 
quartz lamps get very hot, potentially becoming a fire hazard if the fixtures aren’t 
cleaned regularly.  In addition, the quartz lamps are very inefficient and do not last 
very long.  These fixtures should be changed to new LED fixtures, thereby saving 
operating costs and maintenance.   
 

- The exterior lights also vary in style and lamping.  On the historic front of the 
building, there is a traditional lantern style incandescent fixture which provides 
relatively little light.  Above this in the middle of the beautiful brick façade of the 
Meeting House is a really ugly HID flood light, apparently to throw more light on the 
front area of the building and grounds.  This flood light would blind anyone trying to 
approach the building at night (unless you shield your eyes).  This light fixture should 
be removed and the front area should be lit with new post lights or at the least from 
cut-off (optically controlled) wall fixtures on either front corner of the building. 

- The remaining exterior wall fixtures should be replaced with LED wall fixtures.  This 
would improve the lighting and the appearance of the building overall at night.  It 
would also save on operating energy and costs and dramatically save on maintenance 
since the LED exterior wall lights would last upward of 70,000 to 100,000 hours 
compared to 10,000 to 20,000 hours for HID lamps. 
 

- Exit Signs and Emergency Lighting – There are exit signs and emergency lighting 
from emergency battery units (EBUs) located around the building but not enough exit 
signs or emergency lighting to meet current NFPA Life Safety 101 Code requirements.  
Most of the EBUs I tried, did not work at all!  I understand that the building is backed 
up by an emergency generator, however, the configuration of the generator power 
distribution and wiring does not meet the NFPA 101 or NEC requirements for Life 
Safety lighting.  It is important that the emergency lighting be fixed and in some cases 
added to in order to bring the building up to current Code standards.  At the very least, 
all the existing EBUs should be repaired or replaced.  It may actually be less 
expensive to just replace them with new units.  Further, NFPA 101 Life safety Code 
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requires emergency lighting outside at exit doors in order to get exiting people “a safe 
distance from the building or to a public way ..”.  There is currently no Code legal 
emergency lighting outside exit doors.  Emergency lighting should be added at these 
doors.  The least expensive options to accomplish this would be to install an EBU 
inside and use two remote emergency heads outside the door powered from the new 
EBU.  Another option would be to provide a new light fixture at these exit doors that 
have a self contained battery back-up to serve as emergency light.  This discussion 
relates to the entire building, not just the original hall. 
 

- In the Basement rooms and spaces, there are newer fluorescent light fixtures.  In the 
large meeting room downstairs, there are 2’x2’ parabolic fixtures with two 32 watt U 
tube fluorescent lamps.  While replacing these fixtures with new LED fixtures would 
save money and maintenance for the future, the initial cost and the relatively 
infrequent use of the spaces would really not justify the change since the payback 
would be years out – at least 8 to 10 years or more.  The best measure that can be done 
to save money in the basement is to make sure the lighting in all the rooms and spaces 
is controlled with occupancy or vacancy sensors. 

 
The Recreation Offices and Spaces 
 
This is an addition that is relatively new.  Once again, the only appreciable electrical loads are 
the HVAC systems and the lighting.   
 

- The lighting consists primarily of 2’x4’, 3 lamp parabolic fixtures with 32 watt T8 
lamps.  There are some compact fluorescent recessed down lights 

- The potential for energy savings here comes from the fact that many of the areas and 
rooms are over lit (too much light).  Specifically, the Hall/Lobby which is ~ 44’ x 12’ 
has five (5) 2’x4’, 3 lamp parabolic fixtures and ~ 35 footcandles (fc) of illumination 
on the floor.  Most of the time, this space is really not used as a work space and serves 
only as a pedestrian travel way.  As such, it only needs @ 10 fc of light.  I suggest the 
2’x4’ fixtures be wired so they can be double switched, controlling the center lamp 
only for normal use, and then the outer 2 lamps in each fixture if higher light levels are 
needed.  This will reduce the lighting and energy/operating costs by a third. 

- I also suggest the recessed compact fluorescent wall wash fixtures (which are 
apparently there to highlight wall mounted artwork) in the Hall/Lobby be changed to 
LED fixtures which will save on operating costs but especially on maintenance since 
the LED fixtures will  last about ten times longer that the compact fluorescent lamps. 

- There is a small “Conference Room” which is now used as storage and has two 2’x4’, 
3 lamp fixtures.  One lamp on in each fixture is more than enough and the other two 
lamps in each fixture should be disabled or removed to save energy. 

- The large Conference room has three 2’x’4’, 3 lamp fixtures and these should be wired 
for dual level lighting control – 1 lamp/2 lamp.   

- All spaces should be controlled by occupancy or vacancy controls. 
- See the discussions above for relevant information on the emergency and exit lighting. 
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The Police Station 
 
The Police Station has by far the greatest use as it is occupied in one form or another 24/7.  
Generally plug loads consist of equipment and devices that are necessary and required. 
 
The primary potential for energy savings comes from the lighting systems.  Most of the 
lighting comes from 1’x4’ or 2’x4’, 3 lamp fluorescent fixtures. 
 

- The common area corridors, stairs and certain other areas are considerably over lit.  
The corridors would be more than adequately illuminated with a half or less of the 
current light levels.  This could be achieved by eliminating one of the lamps in each 
fixture or changing to new LED fixtures with considerably less light and much lower 
energy use. 

- The exercise room is way over lit.  There are six (6) 2’x4’, 3 lamp parabolic in this 
room.  The lights are controlled by a wall mounted occupancy switch that is partially 
hidden behind a table.  I strongly urge that the fixtures be rewired so there is control of 
the center lamp in each fixture, and a separate switch for the two outside lamps in each 
fixture.  Clear or relocate the occupancy sensor to control the one lamp circuit, add a 
switch for the two lamp circuit and then educate the users to leave the 2 lamp circuit 
off unless there is some real reason to have higher light levels in this room. 

- The Records Room, with its two 2’x4’, 3 lamp fixtures, would best be on a vacancy 
sensor – if someone enters and needs light, they turn the lights on.  When they leave 
they hopefully turn the lights off, but if they don’t the vacancy sensor will 
automatically turn the lights off. 

- The Corridors are over lit – reduce the amount of light and operating energy. 
- The large open work area which is ~ 20’ x 22’, has six (6) 2’x4’, 3 lamp parabolic 

fluorescent fixtures which are all controlled together and are generally all on even 
though it is rare that there are people sitting at all the desks.  This area lighting should 
be rewired for separate lighting control circuits to allow for limited lighting on desks 
and areas most often used, allowing the rest of the space to be shut off.  

- The large stairway to the lower level is considerably over lit with more than 35 fc.  
There are two 1’x4’, 3 lamp surface fluorescent fixtures in there and two of the lamps 
in each fixture should be removed or disabled.  I am recommending the one lamp 
option based on Industry recommended light levels in this type of space.  However, 
the best thing to do is to try the one lamp light level and if the staff believes it is not 
enough light, then use the 2 lamps – just NOT the three lamps which is too much light 
and more energy wasted. 

- The downstairs Booking and Holding areas are lit as they need to be.  However, the 
lights were all on when I was there even though there was no one in the cells or 
generally using the spaces.  Because of the sensitive nature and security issues 
involved in the use of these spaces, lighting control is important and the light is 
necessary – when the spaces are being used.  Perhaps a discussion with the Officers 
and staff about trying to make sure lights are out when not in use might be helpful and 
beneficial. 
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- There are a few compact fluorescent recessed down lights in the corridor to the cells.  
These should be changed to LED down lights. 

- Generally, all the fluorescent fixtures could have the lamps changed to the new, lower 
wattage F25 or F28 watt energy saving, long lasting fluorescent lamps which would 
reduce energy consumption in the fixtures by 10% to 15% and still leave plenty of 
light. 
 

- See previous discussions about emergency and exit lighting which is relevant to these 
spaces. 

 
SUMMARY 
 

1. Service entrance and available power – 400 amp, 120/240 volt, single phase service is 
relatively new and in good shape.  The building peak power usage has only reached 
~20% of available power so there is considerable capacity for additions and 
expansion.  Please note that the service is single phase and NOT three phase so this 
would limit the ability to add large motor loads or equipment that generally require 
three phase power, such as elevators or large air conditioning units. 

2. Some of the existing wiring and devices in the original building are old and not 
properly grounded and need upgrading and/or replacing.  This work appears to be 
ongoing? 

3. Original Town Hall – a comprehensive review of the lighting and lamps used should 
be undertaken in conjunction with a lighting designer/expert or a knowledgeable 
distributor or manufacturer’s representative to identify the best new lamps to use in the 
existing fixtures, or new fixtures should be considered.  In the large Meeting Hall, this 
should be done in view of the need to dim the lights.   

This is an energy conservation measure.  The review and recommendations of 
lamping by a distributor or Manufacturer’s Representative would be free.  Having 
a lighting designer/engineer review would cost between $400 and $800.  The LED 
lamps themselves would be @ $10-$15 each. 

4. The Stage lights should be examined and upgraded or replaced.   
This would be both a Code issue and an energy conservation issue.  I would 
suggest this be done in conjunction with a lighting professional and an electrician.  
The evaluation would cost between $300 and $500.  Recommendations and 
specifications for revised Stage lighting would cost between $500 and $1000.  The 
new/revised Stage lighting could cost anywhere from several thousand dollars to 
upgrade the existing to @ $20,000 for new stage lighting, dimmer rack and control 
/dimmer board. 

5. The dimmers for the Hall and Stage should be replaced. 
This is a safety issue.  At the very least, the existing dimmers should be replaced 
after new lamping is chosen for the Hall and Stage.  This could run @ $800-
$1500.  New stage lighting controls with a dimmer rack and control/dimmer board 
would be @ $6000 to $8000. 

6. The two wall fixtures in the corridor from the Hall to the Rec Dept should be replaced. 
This is an energy conservation measure and a safety measure.  New fixtures 
properly chosen for the task would cost between $400 and $700 each. 
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7. The exterior wall light fixtures should be replaced with new LED fixtures and the 
flood light on the front of the building should be removed and replaced with different 
fixtures in different locations. 

This is an energy conservation measure and an aesthetic issue.  Each new LED 
fixture can cost as little as $200 for smaller fixtures where less light is required to 
$800-$1000 for larger, higher output fixtures where more light is needed. 

8. The exit and emergency lighting should be addressed with the existing emergency 
lights being fixed or replaced and some additional exit signs and emergency lighting 
being added to bring the emergency Life Safety systems up to current Code 
requirements. 

This is a Code and Life Safety issue.  At the very least, the failed emergency 
battery units (EBUs) should be replaced at ~ $60 -$100 each.  Adding additional 
exit signs and emergency light could cost between $3000 and $5000. 

9. The lighting in the Recreation Department should be reviewed and revised to provide 
just the light that is needed with options for control of multiple levels of light for 
different uses.  This will entail the reduction of lamps and/or fixtures in certain rooms 
and areas.  Automatic control (occupancy and vacancy sensing) should be added 
where appropriate. 

This is an energy conservation measure.  You could have your maintenance person 
do a review of the building lights and remove lamps where appropriate.  A better, 
more comprehensive approach would be to have a more detailed analysis of the 
lighting done by a lighting professional with recommendations and specifications 
that can be implemented by an electrical contractor.  The recommendations and 
specifications would cost @ $1000- $1500.  It is difficult to estimate the work 
itself since there would be several options available.   

10.  The lighting in the Police Department should be reviewed and revised to provide just 
the light that is needed with options for control of multiple levels of light for different 
uses.  This will entail the reduction of lamps and/or fixtures in certain rooms and 
areas.  Automatic control (occupancy and vacancy sensing) should be added where 
appropriate. 

This is an energy conservation measure.  You could have your maintenance person 
do a review of the building lights and remove lamps where appropriate.  A better, 
more comprehensive approach would be to have a more detailed analysis of the 
lighting done by a lighting professional with recommendations and specifications 
that can be implemented by an electrical contractor.  The recommendations and 
specifications would cost @ $1000- $1500.  It is difficult to estimate the work 
itself since there would be several options available.   
 

 
 
 
END OF WRITTEN REPORT 
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PHOTOGRAPHS 
 
 Exposed wires in Hall/Lobby 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exposed rewiring in progress in 
basement of Original Building 
 
 
 
 
 
 
 
 
 
 
 
 
 
Old pushbutton switches in Front 
Entry/Lobby  
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Over lit exercise room 
 

Old plug and switch  2 wire ungrounded 
 

Entry light – fix or replace 
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Old exit sign – not Code compliant 
and should be replaced 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Over lit storage area in Rec Dept – use 
only one lamp in each fixture – and 
turn them off when not in use! 

 
 
Over lit Rec Dept. Lobby – double 
switch lights for low/medium and high 
light levels 
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Dangerous dimmers for Stage & Hall 
 
 

Front façade flood light 
 
 

Exterior lights to be replaced with 
LED units and emergency lighting to 
be added 



PICTURES



 
 
 

 
 
Roof geometry and water drainage is contributing to splash back staining of brick. Mortar and 
brick damage is evident with possible cavity moisture damage. Recommend clearing out organic 
matter at grade and re-grade stone drip area lowering catch basin cover if possible. 
 
 
 
 
 

  
 
Staining of brick and concrete wall at scupper drainage is evidence of deteriorated scupper and 
flashing which is contributing to wall cavity moisture and possible interior damage.  
 
 
 



 
 

 
 
Efflorescence at brick veneer is evidence of water penetration into the brick cavity and possible 
water damage to interior at scupper and flashing.  
 
 
 
 
 

 
 
Gap at roof exit way is dangerous and unacceptable per code. Recommend closing roof walk exit 
walkway. Exit at roof is not a code requirement for egress from main floor.  
 
 
 
 
 



 

 
 
Failed gutter and downspout; trim and paint in failure is evidence of possible internal moisture 
damage. Recommend that gutters be cleaned, joints caulked and flashing repaired. This section 
of gutter and trim to be replaced.  
 
 
 
 
 

 
 
Trim paint failure. Material deterioration is leading to moisture penetration and window jamb 
damage. Storm window is open during heating season. Recommend trim preparation; scraping 
and priming, then paint to maintain brick mold trim and windows. Storm windows should be 
seasonally adjusted to a closed position.  
 
 



 
 
Deteriorated paint finish and leaching of paint finish on brick veneer. Condition suggests moisture 
penetration at window sill and possible wall damage below. Recommend adding a sill drip at 
wood sill during preparation of woodwork before painting. Unfinished material requires 
preparation and painting at lower louver work.  
 
 
 
 
 
 
 
 

 
 
 
Failed wiring on Sallyport west wall due to water penetration at scupper roof drains and/or 
flashing.  
 



 
 
Storage in corridor is unsafe, a code violation, and suggests inadequate storage capacity in 
building.  
 
 
 
 

  
 
 
Storage in training/meeting room is evidence of inadequate storage space and is a safety hazard.  
 

 
 



 
 
Unfinished areas with storage and equipment. Exposed kraft faced insulation is a hazard.  
 
 
 

         
                                           
 
Unfinished area is a safety hazard and could contribute to an unhealthy building environment.  
 
Unfinished area used for bike storage; exposed insulation; unfinished stair exit wall that requires 
5/8” fire code drywall finish for rated stair exit wall assembly.  
 
 


