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Raymond Firehouse and Town Hall, circa 1907

Old Firehouse prior to most recent exterior renovation
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EXECUTIVE SUMMARY

The Town of Raymond seeks to renovate the Old Firehouse Building to serve as 
expanded municipal office space.  This intent of this study is to identify the exist-
ing conditions and deficiencies in order to plan for required building upgrades and 
improvements. The following sections describe observations by discipline, with some 
preliminary guidance on necessary preparations of the building for future occupancy. 

The findings in this report were gathered by the consultant team on April 7, 2020.  
They are based on a walk through and surface observations of the building; no 
demolition work was performed.   The consultant team present at the site walk and 
contributors to this report include:

PLACEWORK - TEAM LEAD 
Alice M. Carey, AIA, LEED AP BD+C 
Kenneth Ferrer

ROSS ENGINEERING - STRUCTURAL & CIVIL
Alex Ross, PE
Maria Garcia Prieto

NORTECH SYSTEMS - FIRE PROTECTION & LIFE SAFETY
Mark Richards, PE

DESIGN DAY MECHANICAL
Andrew Arsenault, PE
Maltilde Krebs

ESE - ELECTRICAL SYSTEMS ENGINEERING
Robert Greene, PE

The two-story Old Firehouse Building was constructed in 1906 as home to the 
“Torrent Hose Company”, Raymond’s volunteer fire department, and originally sat next 
to the Town Hall building.  The Town Hall burned in 1918, but the firehouse remained.  
Two single story, flanking wings were added in the 1950s, and a second single story 
addition to the north in the 1970s.  The Raymond Fire Department ceased use of the 
building when it moved to its new home at 1 Scribner Road.

The first level of the building now contains offices for the Town of Raymond depart-
ments of Parks and Recreation and Public Works, which are accessed from the north-
east corner of the building, as well as a workshop for Public Works with an overhead 
door on the south.  The balance of the first floor is used for storage. The second level, 
formerly a hall used by the Fire Department, is now used for storage and its former 
kitchen is no longer in use. Attic space above the second level is unused.

The Town has maintained the structure for its current use since the relocation of Fire 
Department services.  The building is generally in fair condition for those purposes, 
however the use of space, accessibility to the public and comfort of the occupants 
is not optimal.  Some areas of the building are in need of upgrades or repair due to 
deteriorating condition.  

PURPOSE

HISTORY & 
CURRENT USE

PROCESS
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SUMMARY
RECOMMENDATIONS

The following are highlights from individual sections pertaining to structural, 
site, architectural, code compliance, and systems assessments contained in 
this document.  Detailed recommendations can be found in later sections.

STRUCTURE AND SITE
The Old Firehouse Building will require significant structural repair and 
reinforcement as well as enhancements to the building envelope, new septic, 
mechanical and electrical systems, as well as a fire alarm and fire suppression 
system in order to serve its intended use.  The site should be reviewed for 
drainage and parking considerations, as well as American with Disabilties Act 
(ADA) accessibility, potential placement of new mechanical equipment and 
aesthetic improvement via landscaping.  

ARCHITECTURAL
Partitions throughout the interior of the building should be removed and rebuilt 
in order to serve the new programmatic needs.  Security between the public 
and private parts of the building will be controlled.  If the second floor is to be 
used for offices or assembly space to be accessed by the public, the installa-
tion of a limited use/limited accessibility elevator will be required for access.  

The current roof and siding materials have been recently replaced and appear 
to be in good condition; renovation work will be conducted “from the inside 
out” in order to preserve these materials.  Testing will be required to deter-
mine whether any hazardous materials (such as lead or asbestos) are present 
on site and will require abatement.  Enhancements to the envelope should 
include the additional of insulation and air sealing as well as replacement of 
the existing garage and entrance doors.  Windows should be further assessed 
to determine whether repair or replacement is warranted.

BUILDING SYSTEMS
A new 600amp, 3 phase electrical system is recommended and a genera-
tor for standby power should also be considered in the design process.  New 
interior and exterior lighting should be LED and compliant with all emergency 
egress lighting and accessibility codes.   A new heating, cooling and venti-
lation system may include a Dedicated Outside Air System and Variable 
Refrigerant Flow system.  This energy-efficient system will be supported by 
controlling air-tightness in the building envelope and may be enhanced by 
optional Demand-Control Ventilation and/or Energy Recovery Ventilation.   
Geothermal energy should be considered as a fuel source.

While the renovation work required will be extensive, none is deemed to 
be infeasible.  Renovation of the building offers the opportunity to preserve a 
piece of Raymond’s cultural and architectural history while creating a safe and 
convenient downtown location of Town services.   It also offers the oppor-
tunity to enhance the building with new, efficient mechanical and ventila-
tion systems as well as exterior insulation to maximize energy-efficiency.  
Mechanical and/or electrical systems may be planned so that they may be 
ready for renewable energy sources should on-site energy generation be a 
part of future Town planning.  
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ARCHITECTURAL

The building shares a visitor parking lot with the Raymond Town Hall and Library.  
The asphalt lot extends directly to the building’s foundation, and cars park against the 
building on the south and east sides. Pedestrian and vehicular traffic are indicated by 
painted markings on the asphalt.

Additional parking used primarily by Town Staff is located behind the building to the 
north, accessed by a narrow drive between the Old Firehouse and the Town Office 
buildings. From the rear parking lot, another drive circulates against the west side of 
the building and is provided by easement from the neighboring funeral home. Property 
line and drive delineations are not marked on this side of the building.

FOUNDATION 
The foundation material of the original building is unknown; the rear and side additions 
are both concrete masonry units (CMU).  The depth of the foundation is not known.  
Several sections of the CMU are in poor condition as visible from both the exterior and 
interior of the building.   There is a concrete slab-on-grade that runs throughout the 
building.  See structural section for further review of the foundation.  

EXTERIOR WALLS
Exterior wall construction is wood framing with wood sheathing and horizontal 
clapboard siding.  The wood clapboard is painted and in good condition.  Insulation 
material is unknown.

BUILDING 
ENVELOPE

Aerial view site plan

EPPING ST
EPPING ST

MAIN ST

MAIN ST

SITE
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OPENINGS
Windows on the first level appear to be vinyl, double-pane replacement windows; the 
building has both double and single-hung windows.  The second floor windows may 
be original; they are wood single pane double-hung.

The two overhead garage doors are in poor condition. They are constructed of 
segmented wood paneling and single pane glass.  Faux doors with mullions have 
been added to the front of the two middle door openings to mimic the original 1906 
doors.  These doors are inoperable; a single double-width door remains fixed in a 
raised position on the interior.  

The two existing entry doors appear to be wood core with metal cladding.  There is 
a small step up into the storage area and a makeshift asphalt ramp at the office area 
entrance.  Neither entrance is compliant with the Americans with Disabilities Act 
(ADA) requirements.  On the second level, an exterior wood door has been built into 
an existing window opening, acting as the access for the lower roof. 

ROOF
The upper roof (over the second floor) is a 30-year architectural asphalt shingles 
installed on 2016, per Town of Raymond Building Foreman Jim DeBonis.  The lower 
roof (over the first floor) is a plasticized PVC membrane that was installed sometime 
between 2010 and 2011.  The Town does not report any current issues with roof 
leaks.

The upper roof has an antenna and an emergency siren located on its ridge. The siren 
is activated daily at noon. Other roof penetrations are an exhaust for the abandoned 
kitchen on the second floor and a brick chimney that does not appear to be in use. 

The lower roof has bathroom exhaust vents and a few other penetrations, these 
include the wiring for the town’s internal servers and other data connections.

Second story double-hung window Office Entrance and asphalt ramp
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Side (east) elevation from parking lot

Rear (north) elevation from parking lot
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Exterior Siding & Entrance at Southeast corner

Exterior Siding at Southwest corner
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Existing entrance to storage garageStorage in existing garage; 3 door bays wide

BUILDING 
INTERIOR 

FIRST FLOOR
The floor is an exposed concrete slab throughout most of the ground level, with carpet and what 
appears to be vinyl composition tiles (VCT) in the office, storage, and bathroom spaces. The 
interior partitions appear to be wood frame with drywall finish. Interior partitions are of varied 
heights and construction, due to multiple alterations the building has undergone. A complicated 
layout and circulation pattern challenges the function of an access to existing offices.

The ceiling over the garage areas shows a sheet metal roof that is attached to the bottom of the 
second floor joists. It is assumed that this condition carries through large portions of the building.   
The finished ceiling in the office and bathroom spaces is a dropped acoustic ceiling tiles (ACT).  

An existing boiler in the center of the  building is not enclosed and there is oil storage in the 
workshop on the west side of the building

SECOND FLOOR
Wood stairs lead to a small second floor.  The floor finish is vinyl tile that is in poor condition.  
Wood paneling covers all the exterior walls on the front (south side) of the building and there are 
two small storage closets on the east and west sides. There is a dropped ACT ceiling that covers 
and older T1-11 plywood panel ceiling that attaches to the bottom of the attic joists. 

In the northeast corner of the second floor there is a kitchen that previously served the firehouse.  
The kitchen had water and gas service and all appliances, but has been decommissioned for many 
years.  The second floor is used for storage only, with shelving occupying most of the floor.   

HAZARDOUS MATERIALS
It is not known if there any hazardous materials such as asbestos or lead are present in the build-
ing.  Placework recommends that testing in order to plan for any required abatement into the 
renovation effort.
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EXISTING 
FIRST FLOOR 
PLAN

BOILER
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Second floorExisting boiler and maintenance sink

Existing office partitions stop short of ceiling.
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Downtown Raymond was completely wiped out in a massive fire in 1892. Shortly 
after this fire, the central original structure of the Old Firehouse building was 
constructed, with modifications and additions into the 1980’s, see photo 1. The build-
ing is wood frame construction with portions built on a CMU frost wall foundation 
system.

FOUNDATION
Exterior test pits should be dug to determine the depth and dimensions of the wall 
and footing. The CMU frost wall appears to be hollow and at one location it has 
eroded away to see the hollow block, see photo 2.

SECOND FLOOR
The framing supporting the 2nd floor is a mix of steel/built up beams/ and 2x8 joists, 
see photos 3, 4, and 5. A considerable amount of reinforcing will be necessary to bring 
this floor up to 100 psf live loading. It should be decided if this floor is required to have 
a 100 psf live loading or if a meeting area with a lower limited loading will be allowed.

ROOF
The majority of the roof will not meet current loading requirements. A mix of old 
rafters, trusses constructed on site, and newer standard size rafters support the roof. 
Sistering and reinforcing of rafters will be required.  A new design may require that 
HVAC units be placed on the rear shallow sloped roof or on grade close to the build-
ing.  Due to the current parking, traffic, and septic configuration it is recommended 
that the HVAC units are placed on the roof to avoid additional site congestion, 
though this may require additional reinforcing.  If roof placement is not possible, Ross 
Engineering will work closely with the consultant team and the Town to determine a 
feasible alternative.

Table 1: Second floor framing Percent of Allowable Bending Stress

Member Per Sketch SK1 
(see page 16)

100 psf Live Load 
Bending Percent Stressed

40 psf Live Load Bending 
Percent Stressed

W10x30 Steel Beam [B1] 170% 67%

3-2x12 Wood Beam [B2] 223% 170%

4x12 Wood Beam [B3] 272% 125%

2x8 Joist [J1] 157% 72%

Ross Engineering, LLC 
Civil / Structural Engineering 

909 Islington Street  603-433-7560 
Portsmouth, NH 03801  alexross@comcast.net 

 

 
April 10, 2020 
 

Old Firehouse 4 Epping Street, Raymond, NH 
 

Existing Conditions Assessment  
 
Structural 
 
The downtown area was completely wiped out in a massive fire back in 1892.  Shortly after this 
fire the central original structure of this building was constructed, with modifications and 
additions into the 1980’s, see photo 1.   The building is wood frame construction with portions 
built on a CMU frost wall foundation system. 
 

• Foundation 
Exterior test pits should be dug to determine the depth and dimensions of the wall 
and footing.  The CMU frost wall appears to be hollow and at one location it has 
eroded away to see the hollow block, see photo 2. 
 

• Second floor 
The framing supporting the 2nd floor is a mix of steel/built up beams/ and 2x8 
joists, see photos 3,4,5.  A considerable amount of reinforcing will be necessary to 
bring this floor up to 100 psf live loading.  It should be decided if this floor is 
required to have a 100 psf live loading or if a meeting area with a lower limited 
loading will be allowed. 
 

• Roof 
The majority of the roof will not meet current loading requirements.  A mix of old 
rafters, trusses constructed on site, and newer standard size rafters support the roof.  
Sistering and reinforcing of rafters will be required.  It was discussed that HVAC 
units could either be placed on the rear shallow sloped roof or on grade close to the 
building.  Due to the current parking, traffic, and septic configuration it is 
recommended that the HVAC units are placed on the roof to avoid additional site 
congestion. 
 
Table 1: Second floor framing Percent of Allowable Bending Stress 

 
Member Per Sketch SK1 100 psf Live Load Bending 

Percent Stressed 
40 psf Live Load Bending 

Percent Stressed 
W10x30 Steel Beam [B1] 170% 67% 
3-2x12 Wood Beam [B2] 223% 170% 
4x12 Wood Beam [B3] 272% 125% 
2x8 Joist [J1] 157% 72% 
 

STRUCTURAL
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SK-1. Structural section cutting through building - see Addenda for additional structural drawings

Front of building
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Hollow CMU block with 
hole 

Single story addition

First floor ceiling

W10x30 Steel Beam [B1] 

Ross Engineering, LLC 
Civil / Structural Engineering 

909 Islington Street 603-433-7560
Portsmouth, NH 03801 alexross@comcast.net

April 10, 2020

Old Firehouse 4 Epping Street, Raymond, NH

Existing Conditions Assessment

Structural

The downtown area was completely wiped out in a massive fire back in 1892. Shortly after this
fire the central original structure of this building was constructed, with modifications and 
additions into the 1980’s, see photo 1. The building is wood frame construction with portions
built on a CMU frost wall foundation system.

• Foundation 
Exterior test pits should be dug to determine the depth and dimensions of the wall 
and footing. The CMU frost wall appears to be hollow and at one location it has
eroded away to see the hollow block, see photo 2.

• Second floor
The framing supporting the 2nd floor is a mix of steel/built up beams/ and 2x8
joists, see photos 3,4,5. A considerable amount of reinforcing will be necessary to
bring this floor up to 100 psf live loading. It should be decided if this floor is
required to have a 100 psf live loading or if a meeting area with a lower limited
loading will be allowed.

• Roof
The majority of the roof will not meet current loading requirements.  A mix of old
rafters, trusses constructed on site, and newer standard size rafters support the roof.
Sistering and reinforcing of rafters will be required. It was discussed that HVAC
units could either be placed on the rear shallow sloped roof or on grade close to the 
building. Due to the current parking, traffic, and septic configuration it is
recommended that the HVAC units are placed on the roof to avoid additional site
congestion.

Table 1: Second floor framing Percent of Allowable Bending Stress 

Member Per Sketch SK1 100 psf Live Load Bending 
Percent Stressed

40 psf Live Load Bending 
Percent Stressed

W10x30 Steel Beam [B1] 170% 67% 
3-2x12 Wood Beam [B2] 223% 170% 
4x12 Wood Beam [B3] 272% 125% 
2x8 Joist [J1] 157% 72% 
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Notch in the top flange of beam B1

First floor ceiling / second floor framing members

3-2x12 Beam [B2]

W10x30 Steel Beam [B1] 

4x12 Beam [B3] 
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An important component of the proposed improvements will be the utilities that serve 
the building.  As noted in the Town of Raymond memo on the following page, the 
current system serves only the Old Firehouse building.  The work described in the 
memo was performed in 2007 to return it to working order; no further maintenance 
work has been performed, although the 2000 gallon tank is pumped twice per year.   
Raymond does not have a municipal sewer system and it appears that the exist-
ing septic serving the Old Firehouse is not a state approved system; it will require 
replacement.  

The new septic tank and leach field size requirements will be determined by building 
usage; the planned increase in building occupancy may require greater septic capacity.  
Space layout and occupant loading will be needed to design the septic.

The Lamprey River is located to the north of the site. Town of Raymond staff have 
observed that the graded gravel provides excellent drainage and they do not expect 
any percolation concerns, although are no formal soil reports for the site.  Ross 
Engineering will assist in coordinating test pits to be performed on the site, and evalu-
ate them to obtain soil information necessary for the subsurface design of the future 
project. 

CIVIL

Ross Engineering, LLC 
Civil / Structural Engineering 

909 Islington Street  603-433-7560 
Portsmouth, NH 03801  alexross@comcast.net 

 

 
April 10, 2020 
 

Old Firehouse 4 Epping Street, Raymond, NH 
 

Existing Conditions Assessment  
 
Structural 
 
The downtown area was completely wiped out in a massive fire back in 1892.  Shortly after this 
fire the central original structure of this building was constructed, with modifications and 
additions into the 1980’s, see photo 1.   The building is wood frame construction with portions 
built on a CMU frost wall foundation system. 
 

• Foundation 
Exterior test pits should be dug to determine the depth and dimensions of the wall 
and footing.  The CMU frost wall appears to be hollow and at one location it has 
eroded away to see the hollow block, see photo 2. 
 

• Second floor 
The framing supporting the 2nd floor is a mix of steel/built up beams/ and 2x8 
joists, see photos 3,4,5.  A considerable amount of reinforcing will be necessary to 
bring this floor up to 100 psf live loading.  It should be decided if this floor is 
required to have a 100 psf live loading or if a meeting area with a lower limited 
loading will be allowed. 
 

• Roof 
The majority of the roof will not meet current loading requirements.  A mix of old 
rafters, trusses constructed on site, and newer standard size rafters support the roof.  
Sistering and reinforcing of rafters will be required.  It was discussed that HVAC 
units could either be placed on the rear shallow sloped roof or on grade close to the 
building.  Due to the current parking, traffic, and septic configuration it is 
recommended that the HVAC units are placed on the roof to avoid additional site 
congestion. 
 
Table 1: Second floor framing Percent of Allowable Bending Stress 

 
Member Per Sketch SK1 100 psf Live Load Bending 

Percent Stressed 
40 psf Live Load Bending 

Percent Stressed 
W10x30 Steel Beam [B1] 170% 67% 
3-2x12 Wood Beam [B2] 223% 170% 
4x12 Wood Beam [B3] 272% 125% 
2x8 Joist [J1] 157% 72% 
 

Septic drawings provided by Town of Raymond (Not to scale).
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Memo regarding 2007 repair to the septic system, provided by Town of Raymond
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Nortech Systems (Nortech) has completed a code review for Placework, with respect 
to fire and life safety, to upgrade the above-mentioned building. The code review 
is based on applicable portions of the New Hampshire State Building Code (RSA 
155-A). Specifically, the International Existing Building Code (IEBC-2015). It is also 
based on the New Hampshire State Fire Code (Saf-C 6000). Including, but not limited 
to, the Fire Code (NFPA 1-2015) and the Life Safety Code (NFPA 101-2015).

The report is limited to visual observations made on March 11, 2020. The above-
mentioned building will be gutted to create a vanilla box where Placework can design 
a new layout. A layout has not been finalized for the vanilla box. Thus, the report is 
written as a guide for the designer(s). Results of the report do not nullify additional 
requirements of the authority having jurisdiction (AHJ).

1 CONSTRUCTION TYPE
1.1 Portions of the exterior walls use combustible or limited combustible 

materials. The interior walls, as well as the ceiling-roof assemblies,  
are not rated.

1.2 According to the National Fire Protection Association (NFPA), the   
building is of Type V (000) construction.

1.3 According to the International Code Council (ICC), the building is of 
Type 5B construction.

2 LEVEL OF EXIT DISCHARGE (LED)
2.1 The level of exit discharge is defined in Section 3.3.85.1 of 

NFPA 101-2015. It is the lowest story from which not less than 
50 percent of the required number of exits and not less than 
50 percent of the required egress capacity from such a story  
discharges directly outside to the finished ground level. Thus, the   
ground level is deemed to be the level of exit discharge. NFPA counts 
stories starting from the level of exit discharge and ending with the  
highest occupiable level. Thus, per NFPA, the building is two stories  
tall with an attic.

3 STORY ABOVE GRADE PLANE
3.1 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 next floor is more than 6 feet above grade plane, or more 
than 12 feet above the finished ground level at any point. 
The ICC counts stories starting with the story above grade plane 
and ending with the highest occupiable story containing the  
occupancy considered. Thus, per ICC, the building is two stories tall 
with an attic.

Nortech Systems • 150 Ham Rd • Barrington, NH • (603) 664-5050 • www.nortechsystems.com

Code Review: 4 Epping Street

February 11, 2020

Submitted to:
Alice Carey
Placework
96 Penhallow Street
Portsmouth, NH 03801

Project:
Town of Raymond, Old Firehouse
4 Epping Street
Raymond, NH 03077

Dear Ms. Carey,

Nortech Systems (Nortech) has completed a code review for Placework, with respect to fire and 
life safety, to upgrade the above-mentioned building. The code review is based on applicable 
portions of the New Hampshire State Building Code (RSA 155-A). Specifically, the International
Existing Building Code (IEBC-2015). It is also based on the New Hampshire State Fire Code 
(Saf-C 6000). Including, but not limited to, the Fire Code (NFPA 1-2015) and the Life Safety
Code (NFPA 101-2015).

The report is limited to visual observations made on March 11, 2020. The above-mentioned
building will be gutted to create a vanilla box where Placework can design a new layout. A 
layout has not been finalized for the vanilla box. Thus, the report is written as a guide for the
designer(s). Results of the report do not nullify additional requirements of the authority having
jurisdiction (AHJ).

1 Construction Type
1.1 Portions of the exterior walls use combustible or limited combustible materials.

The interior walls, as well as the ceiling-roof assemblies, are not rated.
1.2 According to the National Fire Protection Association (NFPA), the building is of 

Type V (000) construction.
1.3 According to the International Code Council (ICC), the building is of Type 5B

construction.

2 Level of Exit Discharge (LED)
2.1 The level of exit discharge is defined in Section 3.3.85.1 of NFPA 101-2015. It is 

the lowest story from which not less than 50 percent of the required number of
exits and not less than 50 percent of the required egress capacity from such a 
story discharges directly outside to the finished ground level. Thus, the ground
level is deemed to be the level of exit discharge. NFPA counts stories starting
from the level of exit discharge and ending with the highest occupiable level. 
Thus, per NFPA, the building is two stories tall with an attic.

LIFE SAFETY & BUILDING CODE
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4 USE AND OCCUPANCY
4.1 NFPA considers the building to be a mix of business, general 

industrial and storage occupancies. According to the ICC, 
the business occupancy is classified as a business (B) use group, the  
general industrial occupancy is classified as a moderate-hazard   
factory (F-1) use group, and the storage occupancy is classified as a  
moderate-hazard storage (S-1) use group.
4.1.1 According to the Town of Raymond, the workshop is used for 

storage  and maintenance, including woodworking.
4.1.1.1 The workshop is not used for vehicle maintenance.
4.1.1.2 The workshop is not used for hot work.

4.2 The building shall comply with Section 6.1.14.3 in NFPA 101-2015  
for mixed occupancies.
4.2.1 Occupancies do not appear to be separated by fire-resistance 

rated construction.
4.2.2 The building shall comply with the most restrictive 

requirements of the occupancies involved.
4.3 Quantities of hazardous materials do not appear to exceed the   

maximum allowable quantities of hazardous materials per control   
area. Thus, the building does not contain a Hazardous Use Group.

5 WORK AREA
5.1 The work area shall consume the entire building.

5.1.1 This is a reconstruction in NFPA 101-2015.
5.1.1.1 Per Section 43.6 in NFPA 101-2015, newly 

constructed elements, components and 
systems shall comply with the requirements of the  
Code applicable to new construction. The remainder 
of the building shall comply with the requirements
of the Code applicable to the building’s existing   
occupancy chapters.

5.1.1.2 Per Section 43.6.4.1 in NFPA 101-2015, the building 
shall comply with new requirements for automatic 
sprinkler systems.

5.1.2 This is a Level 3 alteration in IEBC-2015. The Level 3 
alteration shall comply with the provisions of 
IEBC-2015 Chapters 7, 8 and 9 for Level 1, 2 and 3  
alterations, respectively.
5.1.2.1 Per Section 801.3 in IEBC-2015, new work shall 

comply with the requirements of IBC-2015.
5.1.2.2 Per Section 805.2, Exception 1, in IEBC-2015, 

the means of egress shall comply with IEBC-2015, 
unless it complies with NFPA 101-2015.

5.1.3 The new layout shall include the same occupancies as the 
existing building. 
5.1.3.1 The location of occupancies may differ from their 

original locations. The building shall comply with 
requirements for mixed occupancies. New work shall 
comply with new construction standards.
5.1.3.1.1 To maintain the business (B)  

occupancy classification, conference  
room(s) shall not exceed 735 square 
feet (49 people).
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6 BUILDING HEIGHT AND AREA
6.1 Alterations shall not increase building area or create a change in 

occupancy to a higher-level hazard category. Thus, the height and  
area are deemed acceptable in accordance with Section 1012.5.2 in 
IEBC-2015.

6.2 The building is not a high-rise.

7 MEANS OF EGRESS
7.1 Per Section 7.1.5.1(1) in NFPA 101-2015, the means of egress shall 

have a ceiling height of at least 7 feet, with projections from the   
ceiling at least 6 feet 8 inches above finished floor.
7.1.1 Stairways shall have a minimum headroom clearance of 6 

feet 8 inches, measured vertically from the edge of nosing.
7.2 Per Section 7.5.2.1 in NFPA 101-2015, means of egress shall not  

pass through kitchens, storage rooms, closets, or spaces used for   
similar purposes.

7.3 Per Section 7.4.1 in NFPA 101-2015, outside of common 
paths of travel, spaces shall be equipped with at least two exit access 
doorways.
7.3.1 Per Section 38.2.4.6 in NFPA 101-2015, A single means of  

egress shall be permitted for the second floor conference 
room, provided the following criteria are met:
7.3.1.1 The building shall be protected throughout by an 

approved, supervised automatic sprinkler system.
7.3.1.2 The total travel distance to the outside shall 

not exceed 100 feet (including travel through 
the exit stair).

7.3.2 The attic shall not contain serviced equipment. NFPA and ICC 
do not regulate means of egress in attics lacking storage and 
serviced equipment.

7.4 The first floor occupant load shall be determined once 
the layout is finalized. Assuming the first floor includes one 735   
square foot conference room, the first floor occupant load would not  
exceed 83 people. The first floor shall be equipped with at least two  
exits. A typical 3-foot wide door has an egress capacity of 170   
people. This exceeds the demand set forth by the occupant load. 

7.5 The second floor occupant load shall be determined once the layout  
is finalized. With the installation of an exit enclosure and an elevator,  
the second floor occupant load should not exceed 49 people. A   
typical 44-inch wide stair has an egress capacity of 146 people. This 
exceeds the demand set forth by the occupant load.

7.6 Doors shall comply with Section 7.2.1 in NFPA 101-2015.
7.6.1 Per Section 7.2.1.4.1 in NFPA 101-2015, means of egress  

doors shall be of the side-hinged swinging type.
7.6.2 Per Section 7.2.1.2.3.2 in NFPA 101-2015, means of egress 

doors shall have a clear width of at least 32 inches.
7.6.3 Per Section 7.2.1.5.1 in NFPA 101-2015, means of egress 

doors shall not be locked against egress. Locking devices 
shall allow doors to be opened from within the building,  
without the use of a key.
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Dear Ms. Carey,

Nortech Systems (Nortech) has completed a code review for Placework, with respect to fire and 
life safety, to upgrade the above-mentioned building. The code review is based on applicable 
portions of the New Hampshire State Building Code (RSA 155-A). Specifically, the International
Existing Building Code (IEBC-2015). It is also based on the New Hampshire State Fire Code 
(Saf-C 6000). Including, but not limited to, the Fire Code (NFPA 1-2015) and the Life Safety
Code (NFPA 101-2015).

The report is limited to visual observations made on March 11, 2020. The above-mentioned
building will be gutted to create a vanilla box where Placework can design a new layout. A 
layout has not been finalized for the vanilla box. Thus, the report is written as a guide for the
designer(s). Results of the report do not nullify additional requirements of the authority having
jurisdiction (AHJ).

1 Construction Type
1.1 Portions of the exterior walls use combustible or limited combustible materials.

The interior walls, as well as the ceiling-roof assemblies, are not rated.
1.2 According to the National Fire Protection Association (NFPA), the building is of 

Type V (000) construction.
1.3 According to the International Code Council (ICC), the building is of Type 5B

construction.

2 Level of Exit Discharge (LED)
2.1 The level of exit discharge is defined in Section 3.3.85.1 of NFPA 101-2015. It is 

the lowest story from which not less than 50 percent of the required number of
exits and not less than 50 percent of the required egress capacity from such a 
story discharges directly outside to the finished ground level. Thus, the ground
level is deemed to be the level of exit discharge. NFPA counts stories starting
from the level of exit discharge and ending with the highest occupiable level. 
Thus, per NFPA, the building is two stories tall with an attic.
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7.6.4 Per Section 7.2.1.5.10 in NFPA 101-2015, a latch or other 
fastening device on a door leaf shall be provided with a 
releasing device that has an obvious method of operation and 
is readily operated under all lighting conditions. The releasing 
mechanism shall open the door leaf with not more than one  
releasing operation.

7.6.5 Per Section 7.2.1.3.5 in NFPA 101-2015, where doors open 
to the outside, the floor level outside of door openings shall 
be not more than 8 inches lower than that of the inside.

7.7 Per Section 38.2.3 in NFPA 101-2015, corridor widths shall provide 
enough capacity for means of egress.
7.7.1 Per Section 38.2.3.2 in NFPA 101-2015, the clear width of 

any corridor or passageway serving an occupant load of 50 
or more shall be not less than 44 inches.

7.8 Stairs shall comply with Section 7.2.2 in NFPA 101-2015.
7.8.1 Per Section 7.1.3.2(9) in NFPA 101-2015, openings in exit 

enclosures must be limited to door assemblies from normally 
occupied spaces.
7.8.1.1 Restrooms and storage spaces are examples of   

normally unoccupied spaces.
7.8.2 Per Section 7.1.3.2.3 in NFPA 101-2015, an exit enclosure 

shall not be used for any purpose that has the potential to 
interfere with its use as an exit.

7.9 Ramps shall comply with Section 7.2.5 in NFPA 101-2015.
7.10 Handrails shall comply with Section 7.2.2.4 in NFPA 101-2015.
7.11 Guards shall comply with Section 7.2.2.4 in NFPA 101-2015.

7.11.1 Guards shall be provided at the open sides of means of 
egress that exceed 30 inches above the floor or finished 
ground below.

7.12 NFPA 101-2015 regulates paths of travel, dead-end corridors, and 
travel distances until one reaches an exit. The building layout shall not 
exceed the maximum paths of travel, as catalogued in Table 7.12. 
The following table catalogues values from NFPA 101-2015 and   
IBC-2015. 

Table 7.12: Maximum Paths of Travel in Sprinklered Buildings (New)

Use of Space Common Path Dead-End Travel Distance

Business (B) 100’ 50’ 300’

General 
Industrial (F-1)

100’ 50’ 250’

Storage (S-1) 100’ 50’ 250’
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8 FIRE ALARM AND DETECTION
8.1 According to the Town of Raymond, the building will be equipped 

with a new fire alarm system. The fire alarm system shall comply with 
applicable codes, including the National Fire Alarm and Signaling   
Code (NFPA 72-2013). Fire alarm drawings and calculations shall be  
submitted to and approved by the authority having jurisdiction, prior 
to the start of construction.

8.1.1 Alarm, trouble and supervisory signals shall be automatically 
transmitted to an approved off-site supervising station. The 
means of transmission shall be listed for fire service.

8.1.2 The fire alarm system shall include initiation by manual pull 
stations, fire sprinkler monitoring and automatic smoke 
detection.

8.1.3 Occupant notification shall include audio and visual signals 
from horns and strobes.
8.1.3.1 Audible notification shall be heard throughout the 

building.
8.1.3.2 Visual notification shall be in all public spaces.
8.1.3.3 Exterior beacons shall be installed in accordance with 

local ordinances.
8.1.4 Elevator operations (recall, shunt, etc.) shall comply with local 

ordinances.
8.1.5 Secondary power shall have enough capacity to operate the 

fire alarm system under quiescent load for a minimum 
of 60 hours and, at the end of that period, be capable of  
operating all alarm notification appliances for 5 minutes.

9 FIRE SPRINKLER SYSTEM
9.1 According to the Town of Raymond, the building will be equipped 

with a new fire sprinkler system. The fire sprinkler system shall   
comply with the Standard for the Installation of Sprinkler Systems  
(NFPA 13-2013). Fire sprinkler drawings and calculations shall be  
submitted to and approved by the authority having jurisdiction, prior  
to the start of construction.
9.1.1 The building is equipped with municipal water.

9.2 The building is not required to be equipped with a standpipe system.

10 PORTABLE FIRE EXTINGUISHERS
10.1 Per Table 13.6.1.2 in NFPA 1-2015, portable fire extinguishers 

shall be provided throughout the building. They shall be selected 
and maintained in accordance with the Standard for Portable Fire   
Extinguishers (NFPA 10-2013).
10.1.1 ABC-Type fire extinguishers shall be installed in accordance 

with Chapter 6 of NFPA 10-2013. They shall be readily   
accessible within 75 feet of all locations, hung, marked by 
signage, and possess a valid inspection sticker.

10.1.2 ABC-Type fire extinguishers shall be readily accessible within 
50 feet of any combustible or flammable liquid.

10.1.3 The distribution of fire extinguishers shall also comply with 
Table E.3.5 in NFPA 10-2013, as catalogued in Table 10.1.3.
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Table 10.1.3: Maximum Area (Square Feet) of Protection per Fire 
Extinguisher1

Class A Rating on 
Extinguisher

Occupancy Type

Light 
Hazard

Ordinary 
Hazard

Extra 
Hazard

2A:10B:C (5 lbs.) 6,000 3,000 Not Allowed

3A:40B:C (5 lbs.) 9,000 4,500 Not Allowed

4A:80B:C (10 lbs.) 11,250 6,000 4,000

10A:120B:C (20 lbs.) 11,250 11,250 10,000

1Weights provided by ULINE for AMEREX ABC-Type fire extin-
guishers.

11 HAZARDOUS MATERIALS
11.1 Per Section 60.5.1.2 in NFPA 1-2015, safety data sheets (SDS) shall 

be readily available on site for all hazardous materials. They shall be 
used to ensure the maximum allowable quantities (MAQ) of 
hazardous materials are not exceeded.
11.1.1 Quantities of hazardous material shall comply with 

Tables 307.1(1), 307.1(2), and 414.2.2 in IBC-2015,  
Table 60.4.2.1.1.3 in NFPA 1-2015, Tables 9.6.1 
and 9.7.2 in the Flammable and 
Combustible Liquids Code (NFPA 30-2015) and 
Section 6.4.3.1 in the Code for the Manufacture and Storage 
of Aerosol Products (NFPA 30B-2015). The above 
referenced tables and section provide the maximum  
allowable quantities of hazardous materials per control area  
in industrial and storage occupancies.

11.2 Hazardous materials should be stored in listed fire cabinets.

12 FIRE-RESISTANCE RATED CONSTRUCTION
12.1 The building will be protected throughout by an automatic fire 

sprinkler system.
12.1.1 Per Table 509 in IBC-2015, incidental uses are not required 

to be enclosed in fire-resistance rated construction.
12.1.2 Per Section 8.7 in NFPA 101-2015, special hazard areas 

are not required to be enclosed in fire-resistance rated 
construction.

12.1.3 Per Table 1020.1 in IBC-2015 and Section 38.3.6.1, 
Exception 3, in NFPA 101-2015, corridors are not required 
to be separated from use areas by fire-resistance rated   
construction.
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12.2 Per Section 7.1.3.2.1(1), via Sections 39.3.1.1 and 8.6.5 in NFPA 
101-2015, where exit stairs connect three or fewer stories, they shall
be enclosed by fire barriers that have a 1-hour fire-resistance rating.
12.2.1 Equip the interior of the exit stair enclosure with 1-hour

fire-resistance rated door-frame assemblies. Doors shall be 
self-latching and equipped with closers.

12.2.2 Firestop penetrants in accordance with UL listed assemblies. 
Penetrants shall be limited to equipment and systems that 
serve the exit stair enclosure.

12.2.3 Seal enclosure joints in accordance with UL listed assemblies.
12.2.4 Protect duct penetrations with fire-smoke dampers (where 

applicable). Fire-smoke dampers shall have a minimum fire  
damper rating of 1 1/2-hours. Smoke damper leakage rating 
shall be Class I or II.

12.3 Per Section 713.4 in IBC-2015, the elevator hoistway shall be 
enclosed in 1-hour fire-resistance rated construction.
12.3.1 Per Section 3002.1.1 in IBC-2015, elevator doors shall be of 

1-hour fire resistance rated construction.
12.3.2 Firestop penetrants in accordance with UL listed assemblies.
12.3.3 Seal enclosure joints in accordance with UL listed assemblies.
12.3.4 Protect duct penetrations with fire-smoke dampers (where  

applicable). Fire-smoke dampers shall have a minimum fire  
damper rating of 1 1/2-hours. Smoke damper leakage rating 
shall be Class I or II.

12.4 Per Section 3005.4 in IBC-2015, the elevator machine room shall 
be enclosed in 1-hour fire resistance rated construction (where 
applicable).
12.4.1 Equip the elevator machine room with a 1-hour   

fire-resistance rated door-frame assembly. The door shall be 
self-latching and equipped with a closer.

12.4.2 Firestop penetrants in accordance with UL listed assemblies.
12.4.3 Seal enclosure joints in accordance with UL listed assemblies.
12.4.4 Protect duct penetrations with fire-smoke dampers (where  

applicable). Fire-smoke dampers shall have a minimum fire  
damper rating of 1 1/2-hours. Smoke damper leakage rating 
shall be Class I or II.

12.5 Per Section 713.4 in IBC-2015, mechanical shafts shall be enclosed 
in 1-hour fire-resistance rated construction (where applicable).
12.5.1 Firestop penetrants in accordance with UL listed assemblies.
12.5.2 Seal enclosure joints in accordance with UL listed assemblies.
12.5.3 Protect duct penetrations with fire-smoke dampers (where  

applicable). Fire-smoke dampers shall have a minimum fire  
damper rating of 1 1/2-hours. Smoke damper leakage rating 
shall be Class I or II.
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13 LIGHTING AND SIGNAGE
13.1 Per Section 1008.2 in IBC-2015, under normal power, the means of 

egress serving a room or space shall be illuminated whenever the 
room or space is occupied.
13.1.1 The means of egress illumination level shall be at least 1 foot- 

   candle (10.8 lux) at the walking surface.
13.1.2 For stair use, the minimum illumination level shall be at least 

10 foot-candles (108 lux) at the walking surface.
13.1.3 Externally illuminated walking surfaces shall be at least .2 

foot-candle (2.15 lux) at the walking surface.
13.2 Per Sections 1008.3.1 through 1008.3.3 in IBC-2015, in the event 

of power failure, emergency lights shall automatically illuminate the 
following areas:
13.2.1 Electrical and generator rooms.
13.2.2 Fire pump room (likely not applicable).
13.2.3 Public restrooms with an area greater than 300 square feet.
13.2.4 Aisles, corridors, lobbies, and unenclosed egress stairways.
13.2.5 Exit enclosures and exit passageways.
13.2.6 Exterior egress components until exit discharge is  

accomplished.
13.3 Per Section 1008.3.4 in IBC-2015, the emergency power system 

shall provide power for a duration of not less than 90 minutes.
13.4 Per Section 1008.3.5 in IBC-2015, under emergency power,  

emergency lighting facilities shall be arranged to provide initial   
illumnation that is not less than an average of 1 foot-candle (10.8 lux) 
and a minimum at any point of .1 foot-candle (1 lux) at the walking  
surface.
13.4.1 Under emergency power, Illumination levels can decline to 

an average of 0.6 foot-candle (6 lux) with a minimum at any 
point of .06 foot-candle (.6 lux) at the walking surface.

13.4.2 A maximum-to-minimum illumination uniformity ratio of 40 to 
1 shall not be exceeded.

13.4.3 Per Section 1013.1 in IBC-2015, exit and exit access doors 
shall be marked with internally illuminated exit signs that are 
readily visible from any direction of egress travel.

14 INTERIOR FINISH
14.1 Wall, ceiling, and floor finish materials shall comply with Table 803.11 

in IBC-2015 and Section 10.2 in NFPA 101-2015.
14.1.1 Finishes shall be Class B or better in exits and exit access 
corridors.

14.1.1.1 Gypsum board has a Class A finish.
14.1.2 Finishes shall be Class C or better in all other areas.

14.2 Per Section 806.3 in IBC-2015, combustible decorative materials 
shall not cover more than 10% of the specific wall or ceiling area to 
which they are attached.

14.3 Floors shall have at least a Class II rating.
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15 ELEVATOR
15.1 Per Section 1104.4 in IBC-2015, the building shall be equipped with 

an elevator to provide an accessible route to each story.
15.2 Per Sections 3006.1.1 through 3006.1.5 in IBC-2015, elevator 

lobbies are not required to be enclosed.
15.2.1 Per Section 3006.2 in IBC-2015, hoistway opening  
protection (lobby enclosure, smoke curtain, etc.) is not required.

15.2.1.1 The elevator hoistway will connect two 
stories.

15.2.1.2 The building will be protected throughout by 
an automatic fire sprinkler system.

15.2.2 The building is not considered an underground building.
15.2.3 Elevator lobbies will not be used for areas of refuge.
15.2.4 Per Section 403.6.1 in IBC-2015, the building will not be 

equipped with a fire service access elevator.
15.2.5 The building will not be equipped with an occupant 

evacuation elevator.

16 AREAS OF REFUGE
16.1 Per Section 1009.1 in IBC-2015, accessible spaces shall be provided 

two accessible means of egress. A single accessible means of egress 
is allowed where an area is permitted to be equipped with a single  
means of egress.
16.1.1 The second floor conference room shall be equipped with at  

least one accessible means of egress.
16.2 The second floor exit stair landing shall be enlarged to provide an 

area of refuge.
16.2.1 Per Section 1009.6.3 in IBC-2015, the area of refuge shall be 

sized to accommodate one wheelchair space that is 30 by 48 
inches in area.

16.2.2 Per Section 1009.6.4, exception 1, in IBC-2015, the area of 
refuge is not required to be enclosed by smoke barrier 
construction.

16.2.3 Per Section 1009.6.5 in IBC-2015, the area of refuge shall 
be provided with a two-way communication system that   
complies with Sections 1009.8.1 and 1009.8.2.
16.2.3.1 The two-way communication system shall 

provide communication between each   
required location and the off-site supervising 
station.

16.2.3.2 The two-way communication system shall 
provide both audible and visible signals.

16.2.3.3 Instructions for summoning assistance  
and written identification of the location 
shall be posted adjacent to the 
two-way communication system. Signage  
shall comply with ICC A117.1 requirements 
for visual characters.

17 PROTECTION FROM HAZARDS: COMMERCIAL COOKING OPERATIONS
17.1 According to the Town of Raymond, the building will not contain 

cooking appliances.
17.2 If cooking appliances are installed, they shall be protected in accor 

dance with the Standard for Ventilation Control and Fire Protection of 
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Thus, per NFPA, the building is two stories tall with an attic.



 30 EXISTING CONDITIONS REPORT

Commercial Cooking Operations (NFPA 96-2014).
17.2.1 Per Section 4.1.1 in NFPA 96-2014, cooking appliances, 

used in processes producing smoke or grease-laden vapors, 
shall be equipped with an exhaust system.

17.3 Per Section 10.2.1 in NFPA 96-2014, cooking appliances, that 
produce grease-laden vapors, shall be protected by an automatic 
wet-chemical system.

18 PROTECTION FROM HAZARDS: WOODWORKING
18.1 Per Section 40.3.2.1 in NFPA 1-2015, enact regular cleaning 

practices for walls, floors and horizontal surfaces (equipment, beams,  
ducts, etc.) to minimize dust accumulations within the workshop.
18.1.1 Create a protocol to clean at a frequency that prohibits a layer 

of dust thicker than 1/32-inch. Such a thickness creates a  
dust explosion hazard per the Standard for the Prevention  
of Fire and Dust Explosions from the Manufacturing,  
Processing, and Handling of Combustible Particulate Solids 
(NPA 654-2013).

18.1.2 Per Section 40.3.2.3.2 in NFPA 1-2015, portable vacuum 
cleaners shall meet Class 2 hazardous location requirements 
when used to clean fugitive dust.

18.2 Per Section 40.3.1 in NFPA 1-2015, install a dust collection system 
to minimize the escape of dust from processes where combustible 
dust is liberated in normal operation (from permanent woodworking  
equipment). Contact a reputable company that’s familiar with the   
design and installation of dust collection systems.
18.2.1 The conveying air velocity must be adequate throughout the 

collector’s ducts.
18.2.1.1 Per the American Conference of 

Governmental Industrial Hygienists (ACGIH), 
for heavy dust (sawdust), the system should 
have a minimum design velocity of 4,500  
feet per minute (FPM).

18.2.2 Per Section 40.4.3.2.1 in NFPA 1-2016, all system          
components shall be conductive.
18.2.2.1 Per Section 40.4.3.2.3 in NFPA 1-2015, 

bond and ground conductive components 
with a resistance of 106 ohms.

18.2.3 Per Section 7.13.1.1.2 in NFPA 654-2013, the air-material 
separator is permitted to be in the building if the system   
incorporates explosion protection, in accordance with Section 
7.1.4, or the air-material separator has a dirty-side volume of  
less than 8 cubic feet.

18.2.4 Per Section 7.13.1.6.1 in NFPA 654-2013, exhaust air 
from the air-material separator shall be routed outside to a 
restricted area and away from air intakes, unless require  
ments from Section 7.13.1.6.3 are met.

18.3 Maintenance shop heating shall be provided by indirect means, in 
accordance with Section 40.4.6 in NFPA 1-2015.
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The site was visited on 03/11/2020 to review project schedule, engineering scope and 
walk through the existing building. In attendance were representatives of the Town 
of Raymond, Placework, Ross Engineering, ESE, Nortech Systems and DDMI (Andy 
Arsenault & Mathilde Krebs).

BUILDING OVERVIEW
The Town of Raymond is currently occupying the Old Firehouse and wants the build-
ing to be totally renovated to allow more people, include meeting spaces, comply 
with ADA and Life Safety requirements, create security zones of access and improve 
energy efficiency. 

Even though the building is not listed on the Historic Registry, it is located in the 
Town’s historic district and HVAC equipment or openings should be made as much 
invisible from the street as possible to maintain the building’s character.

VENTILATION AND AIR-CONDITIONING EQUIPMENT
The existing HVAC equipment is inappropriate for the building’s future use and 
antiquated. No equipment will be reused for this is gut-through renovation.

PLUMBING
There are two water-closets on the first floor, each with a toilet and sink. Assuming 
the restrooms remain in the same location and the new fixtures will use similar or 
lower amounts of water, the existing underslab plumbing can be reused.  

UTILITIES
• Domestic water service comes from the street with a 6-in pipe.
• There is no municipal sewer.
• Electrical service is 208V, 3 phases.
• Natural gas is not available, but there is a 275 gal oil tank and liquid propane could

be used.
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October 22, 2019 

Alyssa Manypenny Murphy 
Manypenny Murphy Architecture
96 Penhallow St
Portsmouth, NH 

Re:  Old Firehouse 
Raymond, NH 

Design Day Mechanicals, Inc. is pleased to offer this hourly proposal for performing HVAC & 
Plumbing Engineering Services. 

Services included:
1. As requested. 

Fees:
Our fee for the above-noted services will be billed at the following rates:

PE & Senior PM $140.00/hour 
Project Manager $100.00/hour 
Senior Designer $ 80.00/hour 
Designer $ 70.00/hour 
Drafting $ 60.00/hour 

Terms and Conditions:
Reimbursable expenses above and beyond expenses normally included as a cost of performing our 
services will be billed at the following rates:

Plots, Fed EX and other delivery charges Cost 

Design Day Mechanicals, Inc. will generally submit invoices once a month for services performed 
during the previous month.  Payment will be due within thirty (30) days of invoice date.  Interest will be 
added to accounts in arrears at the rate of one and one-half (1.5%) percent per month (18% per 
annum) of the outstanding balance.

A signed copy of this proposal returned to Design Day Mechanicals, Inc. shall serve as an acceptance 
of the proposal including all terms and conditions, and authorizes Design Day Mechanicals, Inc. to 
perform the services described.

Our billing address is:
Design Day Mechanicals, Inc.
PO Box 447
New Ipswich, NH 03071 

MECHANICAL AND PLUMBING
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MECHANICAL RECOMMENDATIONS
EQUIPMENT 
To best accommodate the full renovation of the Town of Raymond Old Firehouse, we 
recommend the following:

• Ventilation air system: Dedicated Outside Air System (DOAS) with outside air
pre-conditioning and energy recovery wheel, controlled with room CO2 sensors.
The DOAS would bring outside air as required by IMC 2015 based on the amount
of CO2 in the spaces and would dehumidify as well as temper (cool or heat) the
outside air before bringing it into the spaces. An energy recovery wheel would use
the heat from the exhausted air to pre-condition the outside air, and the balance
of the pre-conditioning load would be covered by a DX cooling coil and an electric
heating coil.

• Heating and cooling system: Variable Refrigerant Flow (VRF) system. The VRF
system would provide zone by zone air conditioning, each room or group of rooms
controlled by its own thermostat and occupancy sensor.

• Bathroom exhaust: Grilles discharging into the DOAS.

By separating the ventilation from the air-conditioning system, the minimum amount 
of outside air is brought into the building and the duct sizes can be minimized while 
the air-conditioning system ensures occupants’ comfort in each thermal zone via a 
network of refrigerant piping easy to integrate into an existing building.

Energy efficiency will be first obtained by implementing best insulation and air-tight-
ness practices on the building’s envelope. 
Several mechanical energy saving measures are also recommended including 
Demand-Control Ventilation (DCV) via CO2 sensors and Energy Recovery Ventilation 
(ERV) to be integrated into the DOAS. Using geothermal energy as a heating and 
cooling source would bring additional savings and diminish the amount of outside 
equipment.

EQUIPMENT LOCATION
For ease of installation and maintenance, we recommend installing the DOAS and 
outside VRF unit at ground level at the back of the building in a fenced area or on 
the lower roof. Refer to Figure 1 for approximate dimensions and location of outside 
equipment if located at ground level. If the DOAS was to be located inside, the VRF 
outside unit and a small condensing unit for the DOAS would still have to be located 
outside.  

Should a geothermal system be selected, all equipment could be located inside. The 
outside geothermal field would be composed of about 4 wells, between 500ft and 
1,000ft deep each and with a minimum separation of 20 ft between wells.
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Figure 1 – Approximate Dimension and Location of New Outside Equipment
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October 22, 2019 

Alyssa Manypenny Murphy 
Manypenny Murphy Architecture
96 Penhallow St
Portsmouth, NH 

Re:  Old Firehouse 
Raymond, NH 

Design Day Mechanicals, Inc. is pleased to offer this hourly proposal for performing HVAC & 
Plumbing Engineering Services. 

Services included:
1. As requested. 

Fees:
Our fee for the above-noted services will be billed at the following rates:

PE & Senior PM $140.00/hour 
Project Manager $100.00/hour 
Senior Designer $ 80.00/hour 
Designer $ 70.00/hour 
Drafting $ 60.00/hour 

Terms and Conditions:
Reimbursable expenses above and beyond expenses normally included as a cost of performing our 
services will be billed at the following rates:

Plots, Fed EX and other delivery charges Cost 

Design Day Mechanicals, Inc. will generally submit invoices once a month for services performed 
during the previous month.  Payment will be due within thirty (30) days of invoice date.  Interest will be 
added to accounts in arrears at the rate of one and one-half (1.5%) percent per month (18% per 
annum) of the outstanding balance.

A signed copy of this proposal returned to Design Day Mechanicals, Inc. shall serve as an acceptance 
of the proposal including all terms and conditions, and authorizes Design Day Mechanicals, Inc. to 
perform the services described.

Our billing address is:
Design Day Mechanicals, Inc.
PO Box 447
New Ipswich, NH 03071 
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DESIGN CONDITIONS
The following tables present the design conditions that will be used for this building.

ASHRAE Weather Station - Manchester, NH 
Climate Zone 5A 

Season Value Units Description Source

Winter -17.6 °F OA Temp ASHRAE 50 Year Extreme 
DB (Manchester)

Winter 72.0 °F Indoor Temp 2015 IECC Section C302.1

Summer 91.1 °F OA Dry-Bulb Temp ASHRAE 0.4% Cooling 
(Manchester)

Summer 71.9 °F OA Wet-Bulb Temp ASHRAE 0.4% Cooling 
(Manchester)

Summer 75.0 °F Indoor Temp 2015 IECC Section C302.1

Specific to DOAS Selection

Season Value Units Description Source

Winter -17.6 °F OA Temp ASHRAE 50 Year Extreme DB 
(Manchester)

Winter 72.0 °F Indoor Temp 2015 IECC Section C302.1

Summer 75.3 °F OA Wet-Bulb Temp ASHRAE 0.4% Evaporation 
(Manchester)

Summer 85.5 °F OA MCDB ASHRAE 0.4% Evaporation 
(Manchester)

Summer 113.0 gr/lb OA Humidity Ratio ASHRAE 0.4% Evaporation 
(Manchester)

Summer 75.0 °F Indoor Temp 2015 IECC Section C302.1

Summer 50.0 % Indoor RH Best Practice
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Low roof with low pitch, view from the second floor looking North.  HVAC equipment could be 
located on this roof with some structural engineering

Existing attic space: small volume and difficult to access
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Alyssa Manypenny Murphy 
Manypenny Murphy Architecture
96 Penhallow St
Portsmouth, NH 

Re:  Old Firehouse 
Raymond, NH 

Design Day Mechanicals, Inc. is pleased to offer this hourly proposal for performing HVAC & 
Plumbing Engineering Services. 

Services included:
1. As requested. 

Fees:
Our fee for the above-noted services will be billed at the following rates:

PE & Senior PM $140.00/hour 
Project Manager $100.00/hour 
Senior Designer $ 80.00/hour 
Designer $ 70.00/hour 
Drafting $ 60.00/hour 

Terms and Conditions:
Reimbursable expenses above and beyond expenses normally included as a cost of performing our 
services will be billed at the following rates:

Plots, Fed EX and other delivery charges Cost 

Design Day Mechanicals, Inc. will generally submit invoices once a month for services performed 
during the previous month.  Payment will be due within thirty (30) days of invoice date.  Interest will be 
added to accounts in arrears at the rate of one and one-half (1.5%) percent per month (18% per 
annum) of the outstanding balance.

A signed copy of this proposal returned to Design Day Mechanicals, Inc. shall serve as an acceptance 
of the proposal including all terms and conditions, and authorizes Design Day Mechanicals, Inc. to 
perform the services described.

Our billing address is:
Design Day Mechanicals, Inc.
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Wooden beam, metal cross 
member > Difficult for duct 
routing

Low height duct run (under 
beams) > Minimize new duct 
size or route above beams.

First to second floor interstitial space shows cross ties but 
could be evaluated to be used to run HVAC ducts and pipes



 37

Electrical Systems Engineering has reviewed available record drawings and 
surveyed the electrical systems serving the existing Old Firehouse in Raymond, New 
Hampshire. The intent of this report is to evaluate existing electrical systems in terms 
of code compliance with current codes and standards and towards future use of the 
building for the Town of Raymond.

Recommendations are provided to address items that don’t conform to current 
Building Code requirements or that require immediate attention. In addition, recom-
mendations are provided for improvements in system performance and energy 
efficiency.

BUILDING AC ELECTRICAL POWER DISTRIBUTION SYSTEM
Building electrical power emanates from an Eversource pole-mounted distribution 
transformer located on Epping Road. The secondary service entrance conductors for 
the building run overhead from the pole mounted distribution transformer to the main 
meter enclosure located on the street side of the building. There are presently two 
overhead services to the building.

Service #1 is rated for 200 amperes @ 120/240 Volts, single phase, three wire.
The remote panelboards that we observed were in poor to good condition. 

Service #2 is a 240 Volt, three phase, three wire electrical service dedicated for the 
Town of Raymond Emergency Siren and Siren Controls. This second service appears 
unmetered

Recommendations:
• Provide surge protective devices (SPD’s) at the main service switch and on panel-

boards serving sensitive electronic equipment.
• Provide a new 600 Ampere @ 120/208 Volts, three phase, four wire secondary

distribution system to adequately serve the power needs of the building.

METERING ARRANGEMENT
All building electrical loads in the main building are single point secondary metered 
via a Eversource meter #75236013. The building electrical meter is located inside the 
Garage Bay, the siren electrical service appears to be unmetered. 

EMERGENCY OR STANDBY POWER DISTRIBUTION SYSTEMS
The building is not equipped with an emergency generator or standby power distribu-
tion system for the main service to the building. Upon loss of utility power, all electric 
utilizing equipment within the facility will shut down, including any computer equip-
ment, HVAC systems, telephone equipment, lighting, kitchen equipment, pumps, etc.

Recommendation:
• Provide an add alternate price to provide a 150 kW, 187.5 kVA exterior pad

mounted optional standby generator with an automatic transfer switch to provide
standby power to the entire building.

ELECTRICAL  
SYSTEMS

POWER

_________________________________

Town of Raymond - Old Firehouse
Raymond, New Hampshire
Facility Analysis - Electrical Systems 
____________________________________

Date: 4/7/20

ELECTRICAL



 38 EXISTING CONDITIONS REPORT

WIRING METHODS
We observed a number of locations where type NM cable (Romex) was the wiring 
method for power branch circuits. The NM cable was not installed in accordance with 
the requirements of National Electrical Code (NEC Article 334) Requirements. We also 
observed the presence of old knob and tube wiring in the mezzanine level attic.

Recommendations: 
• Remove all abandoned knob and tube wiring.
• Remove all type NM cable branch circuitry and replace with new type MC (Metal

Clad) equipment grounding conductors.

FIRE ALARM SYSTEM
The building is presently equipped with an antiquated conventional, low voltage fire 
detection and signaling system (Edwards Zonalarm).  The existing Fire Alarm System 
consists of a main control panel and remote system indicating and initiating devices 
including manual pull stations located at egress points throughout the building. Audio 
visual horn/strobe units are almost non-existent. The main fire alarm control panel is 
tied into the Raymond Fire Department via the existing Silent Knight Model 1410, 4 
Channel Digital Communicator. The audio/visual device coverage does not comply with 
current NFPA 72 spacing requirements.  

Recommendations:
• Replace the conventional zoned fire alarm detection and signaling system with a

new addressable fire alarm system.
• Add audio/visual fire alarm signaling devices throughout the building to comply

with NFPA72-2013 spacing requirements.
• 

TWO WAY COMMUNICATION SYSTEM FOR EVACUATION
Not applicable to this building.

INTERIOR LIGHTING
The common area corridors are illuminated via ceiling mounted strip fluorescent fixtures 
or lensed wraparound flourescent fixtures. The administrative areas are illuminated via 
4’ long surface ceiling mounted lensed wraparound flourescent fixtures or recessed 
lensed flourescent troffers. The lighting levels are good to fair. 

Recommendation:
• Replace all fluorescent lighting fixtures with lower wattage LED fixtures.

EXTERIOR LIGHTING
LED type, lensed, building mounted Floodlight type luminaires illuminate the main 
parking lot and access drive around the building. As we performed our inspection 
during the daylight hours, we cannot comment on the adequacy of the exterior lighting 
levels however, there does not appear to be enough luminaires to provide adequate 
security lighting. 

Recommendation:
• Install Dark Sky Compliant full cutoff LED building mounted fixtures to aqequately

illuminate walkways and parking areas.

FIRE ALARM

LIGHTING
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AUTOMATIC LIGHTING CONTROL SYSTEMS
We did not observe any automatic lighting controls as required by the 2015 Edition 
of the International Energy Conservation Code, Section 505. All common area interior 
lighting systems appear to be manually controlled only.

Recommendations:
• In Common Area Restrooms, Offices and Meeting Rooms remove the existing wall

mounted lighting toggle switch and replace with a dual technology occupancy
sensor switch with manual control.

• Install daylight sensors, occupancy sensors and vacancy sensors to meet the
requirements of the 2015 I.E.C.C.

EMERGENCY AND EXIT LIGHTING SYSTEMS
The building is equipped with an emergency lighting and exit lighting system as 
required by NFPA Life Safety Code 101, and the 2015 Edition of the International 
Building Code. For the most part, there appears to be an adequate number of normal/
emergency lighting fixtures located throughout the egress paths and they are in good 
to fair condition. In general, there are an adequate number of exit signs to indicate 
the paths of egress, and they appear to be in fair to good condition. We did notice a 
significant number of locations where additional exit signage and emergency lighting 
is required. 

All of the exterior areas of refuge at building exit discharges are not equipped with 
emergency lighting as required by IBC Article 1006. 

Recommendation:
• Add exterior emergency lighting fixtures at all exit discharge doors on the first

floor.
• Add exit signage in locations needed to clearly define the two means of egress

paths.
• Add battery powered emergency lighting units in egress paths to adequately

illuminate said egress paths.

AMERICANS WITH DISABILITIES ACT COMPLIANCE
It appears that many of the buildings electrical controls and fire alarm devices are not in 
compliance with the height and access requirements of the Americans with Disabilities 
Act and the State of New Hampshire Accessibility Code.        

Recommendation:
• Replace all existing wiring devices within the building and mount devices at ADAG

Compliant heights and locations.

_________________________________

Town of Raymond - Old Firehouse
Raymond, New Hampshire
Facility Analysis - Electrical Systems 
____________________________________

Date: 4/7/20
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GROUNDING ELECTRODE AND EQUIPMENT GROUNDING SYSTEM
We could not visually inspect the main grounding electrode system because it was not 
readily apparent during our visual inspection. This grounding electrode system should 
be tested every five years to insure that the proper resistance levels are maintained.

Recommendation: 
• Perform a ground resistance test on the main building grounding electrode. Provide

corrective measures as necessary.

CARBON MONOXIDE DETECTION SYSTEM
We did not observe a carbon monoxide detection system in this facility. Carbon 
monoxide is an odorless, colorless, tasteless toxic gas that can lead to death in a matter 
of minutes at high concentration levels and children are especially susceptible to carbon 
monoxide poisoning. 

Recommendations:
• Provide carbon monoxide detectors in areas where fossil fired equipment is present

to comply with NFPA 720.

SURGE PROTECTIVE DEVICES
We did not observe any surge protective devices installed at any point on the interior 
electrical distribution system. Surge protective devices (SPD) will protect the electrical 
distribution system and sensitive electronic devices or equipment from externally or 
internally generated surges or spikes.

Recommendation: 
• Provide a 600 Ampere surge protective device at the new main service entrance

switch.

LIGHTNING PROTECTION SYSTEM
The building is not equipped with a lightning protection system. The National Fire 
Protection Association (NFPA) and the Lightning Protection Institute (LPI) recommend 
that all buildings be protected against loss by lightning. However, the installation of 
a lightning protection system is not required by the National Electrical Code. The risk 
assessment index would classify this building as a moderate to high risk, taking into 
account the site conditions and the height of the Siren Tower.

DATA SYSTEMS
Presently the voice and data system cabling run from the adjacent Town Hall Office 
building to the Old Firehouse building via an overhead, PVC conduit system that spans 
the drive lane between the two buildings.

Recommendation: 
• Excavate an underground trench between the two buildings and install 4-2”

Schedule 40 PVC conduits in said trench, 4 conduits shall be for security, fiber optic
data, fiber optic voice and coaxial CATV cables.

BUILDING
SAFETY
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Project Name: Town of Raymond Old Firehouse Renovation – Phase 1 

Date:  March 11, 2020  

RE:  Kick Off Meeting Minutes 

Name Company Phone e-mail
Stephan Brewer 
(SB) 

Town of Raymond (603) 895-7035 sbrewer@raymondnh.gov

Jim DeBonis 
(JD) 

Town of Raymond (603) 895-7042 jdebonis@raymondnh.gov

Alex Ross Ross Engineering (603) 433-7560 alex@ross-engineering.com

Maria Garcia Prieto Ross Engineering (603) 433-7560 mgp.rossengineering@gmail.com

Andy Arsenault Design Day Mech. (207) 337-2473 andya@designdaymech.com

Mathilde Krebs Design Day Mech. (207) 475-2451 mathildek@designdaymech.com

Bob Greene ESE (603) 870-9009 rgreene@ebsnh.net

Mark Richards Nortech Systems (603) 664-5050 mrichards@nortechsystems.com

Alice Carey Placework (603) 319-8199 alice@placework.studio

Kenneth Ferrer Placework (603) 319-8199 ken@placework.studio

Introduction to the Project: Feasibility Phase  

Steven Brewer led the team in a brief presentation of the scope of the project and Town priorities 
for the work. 

1. Overview of Project Scope (SB)
a. Renovation of existing structure for office use
b. Dates

i. Report for review and submission on June
ii. Construction Manager search and hiring around DD phase
iii. CDs due end of year.

c. Overview of Town priorities for the project
i. Allowing more people to work under one roof.
ii. Use of Upper Level (Torrent Hall)

1. Was not previously considered due to accessibility concerns, but
should be considered as an option in this phase



2. Prior use was firefighter’s meeting hall and it was used for
gatherings. Use as a meeting space could reflect this history.

3. Would require ADA Accessibility if it is included in any future
design concepts. Whether it is expressly required by regulations,
the Town would require elevator access to this floor if it is to be
used.

2. Town priorities for renovation:
a. Accessibility (ADA) is an important priority for any new space inside the building.
b. Life Safety: sprinkler system should be installed
c. Security: creating zones of access
d. Energy Efficiency

i. Testing Effectiveness, cost/benefit analysis of various sustainable
practices

ii. Combination of envelope/system that would be most beneficial
iii. Should energy modeling be considered?

1. AA can discuss this further with the Town, but initial reaction is
that the value of energy modeling may be minimal on this project
compared with the cost of the modeling itself. However, Design
Day is able to design to exceed current codes as a directive.

Engineering Scoping Discussion 

Following introductions of the consultant team members, each discipline reviewed their thoughts 
about the project and any questions they had pertinent to their work. 

3. Mechanical (Design Day)
a. Design Day brought thoughts about the potential mechanical concept for the

building that would be appropriate based on the anticipated scope and use. In
summary:

i. A single-floor scheme (ground floor use only), anticipates using the second
floor for mechanical.

ii. If user space is located on the second level, mechanical equipment would
be either in a mechanical attic or outside the building (this installation 
method is preferred by Design Day even if the second story is unoccupied, 
due to complications that would arise from using the second level for 
equipment)

1. For planning purposes, the assumption while calculating system
loads will be that there will be occupancy in the 2nd Level

2. SB: it is important to understand the building’s historic nature;
equipment on the exterior of building will not be well-received. If
exterior units are required, they should be installed at the rear of
the building in an enclosure.

b. The mechanical system will have outdoor and indoor components
i. Suggested system: Variable Refrigerant Flow (VRF) with Dedicated

Outdoor Air System (DOAS)



1. Condensing Unit outdoors w/ equipment inside
2. Individual heating/cooling per office
3. Could be Geothermal source, which would eliminate the need for

outdoor equipment except for ventilation.
c. Glazing/openings

i. SB: Due to historic character, look of the bay doors on the front of the
building will need to be maintained, but the doors themselves will be
eliminated (except one at the Facilities workshop area)

d. Overall systems information
i. SB: Current fuel is from an above-ground oil tank inside the building.

1. Natural gas is not available at the street; Design Day will design for
LP fuel

ii. No 3-phase power in building
4. Civil/Structural (Ross Eng.)

a. Civil
i. Septic

1. SB: Work done in 2007 per town officials was “homemade”, it is
unknown if it meets current regulations.

a. Currently the building has a 2000 gallon tank
b. No municipal sewer
c. All three municipal building have their own septic
d. Pumping records can be provided by the Town; JB will

deliver these to the team. The system is pumped twice per
year.

2. AR: Change in occupancy number might require greater septic
capacity

ii. Water
1. SB: municipal water supply 6” stub up

iii. Soils (SB)
1. SB: there are no formal reports for this site regarding soils. Test

pits can be done if needed.
a. Graded Gravel, excellent drainage
b. No percolation concern expected

2. Test pits are possible to do if needed
iv. Other site issues:

1. The Lamprey River is right behind the site
b. Structural

i. Foundation
1. Masonry block foundation in newer outside wings is in fair to poor

condition
2. Original foundation: unclear as to condition or material

ii. Roof
1. No issues with trusses or snow loads
2. Possibility of making opening in roof for skylights



5. Fire Suppression/Building Code (Nortech Systems)
a. Sprinklers

i. Municipal water
ii. No pump anticipated

b. Hydrant flow test requested
c. Building not on national historic registry, but is on local registry

i. Building built after downtown fire
d. Assembly Use or accessory use required?

i. SB: look at worst case
1. After further review following the meeting, it is unlikely that the

size of the second floor space will require designation as Assembly
use

e. Workshop uses:
i. Tool room, gas and diesel storage, garage, irrigation materials, salt storage
ii. No vehicle maintenance
iii. Oil replacement for lawncare equipment only, no large amounts of

chemical storage
6. Electrical/Lighting (ESE)

a. NH has adopted new electrical Codes
i. LED, automatic controls, etc.

b. Will assembly use be emergency shelter?
i. Triggers stricter codes
ii. This will not be a Level IV structure, but it may be used as a backup for

emergencies. There are other facilities in town that are used as primary
emergency shelters.

c. Generator required
i. No current backup power for building. Backup power should be an option

for this study
d. New addressable fire alarm system required
e. Security

i. Alarm system
ii. Secure different zones (Exterior/public/private)
iii. Security and IT are interrelated with the current Town Office building

1. This study will need to look at server/network connections
between the two buildings

2. Access to current server room will be provided by the Town for
existing conditions analysis

3. Need to communicate directly with IT personnel on potential move
to new building of systems.

f. General
i. Meter on street front
ii. Many electrical boxes through structure
iii. There are some conduits on the exterior of the building that have not been

determined what they feed.



7. Hazardous materials
a. Abatement may be required for tiles and attic insulation. No testing has been

performed.
8. Construction considerations

a. Building completely vacated during construction

These minutes reflect the author’s understanding of decisions and agreements made collectively 
at this meeting.  Please report any corrections and/or additions in writing within one week of 
receipt.   
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